CHAPTER 3. AFFECTED ENVIRONMENT







3.0 AFFECTED ENVIRONMENT

3.1 INTRODUCTION

This chapter presents the potentially affected existing environment (i.e., the physical, biological,
social, and economic values and resources) of the impact area as identified in the
Interdisciplinary Team Analysis Record Checklist (Appendix A) and presented in Chapter 1 of
this assessment. This chapter provides the baseline for comparison of impacts/consequences
described in Chapter 4. Because of small discrepancies in GIS layers used to describe various
project area components of the environment, some acreages and lengths may not always add to
exactly the total described. These discrepancies are normal when working with data from a
variety of sources and do not affect the overall accuracy of the data and analyses presented.

3.1.1 GENERAL SETTING

The project area is located in the Uinta Basin—part of the Colorado Plateau Province in
northeastern Utah. The Uinta Basin is bordered to the north by the Uinta Mountain Range, which
is the only major east/west-oriented mountain range in the United States. The eastern and
southern boundary of the basin is formed by the Tavaputs Plateau of the Book Cliffs, and the
western boundary is formed by the Wasatch Mountains. The center of the basin lies at an
elevation between 5,000 and 5,500 feet. The vegetation within the Uinta Basin is primarily
shrub/scrub, with some significant areas of evergreen forest, grasslands, and barren land. The
average annual precipitation for the Uinta Basin is less than 8.5 inches. However, the basin
contains a number of rivers and streams. The southern slopes of the Uintas are drained by
Current Creek, the Duchesne River, Lake Creek, the Uinta River, Ashley Creek, and Big and
Little Brush creeks. The southern portion of the basin contains fewer streams that are much
smaller in volume than those in the northern region. The Green River flows through the Uintas at
Split Mountain and across the Uinta Basin in a southwesterly direction.

The project area encompasses approximately 206,826 acres of land within Duchesne and Uintah
counties—in the southern part of the Uinta Basin. The project area spans a distance of
approximately 27 miles east to west and 14 miles north to south. Several segments of the
project's southern boundary are defined by Nine Mile Creek, and most of the eastern boundary of
the project area is defined by the Green River. The Town of Vernal is approximately 25 miles
northeast of the project boundary, and Duchesne, Utah, lies approximately 13 miles to the
northwest. Land ownership within the project area is primarily BLM-administered federal land,
with a total of 177,642 acres (86% of the total area). With 25,451 acres (12%) under their
administration, the State of Utah School and Institutional Trust Lands Administration (SITLA) is
the second-largest landowner in the project area. Private land ownership within the project area
totals 3,731 acres (2%). Much of the eastern boundary of the project area follows the centerline
of the Green River. Map 8 shows the current land status within the project area.
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3.1.2 RESOURCES OF CONCERN AND OTHER RESOURCES BROUGHT FORWARD FOR
ANALYSIS

A total of 25 resources of concern identified in the Interdisciplinary Team Analysis Record
Checklist (Appendix A) are brought forward for analysis in Chapter 4: air quality, existing Areas
of Critical Environmental Concern (ACECs), potential ACECs, cultural resources, Native
American religious concerns, floodplains, invasive and non-native species, special status plants,
special status animals, water quality, wetlands/riparian zones, proposed Wild and Scenic Rivers
(WSRs), livestock grazing, woodlands/forestry, vegetation, fish and wildlife, soils, recreation,
visual resources, geology/minerals/energy production, paleontology, fuels/fire management,
socioeconomics, wilderness characteristics, and waters of the United States. Some of the
resources of concern described in the checklist have been combined into single sections for
purposes of analysis, so a total of 16 resource sections is presented below. Each of the identified
resources of concern is described in the following sections.
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3.2 AIR QUALITY

3.2.1 INTRODUCTION

Regional air quality is influenced by a combination of factors including climate, meteorology,
the magnitude and spatial distribution of local and regional air pollution sources, and the
chemical properties of emitted pollutants. Within the lower atmosphere, regional and local scale
air masses interact with regional topography to influence atmospheric dispersion and transport of
pollutants. The following sections summarize the climatic conditions and existing air quality
within the project area and surrounding region.

3.2.2 CLIMATE

The project area is located on the West Tavaputs Plateau in the southern foothills of the Uinta
Basin; a semiarid mid-continental climate regime typified by dry windy conditions and limited
precipitation. The Uinta Basin is bordered by the Wasatch Range to the west, which extends
north and south through the middle of the State, and the High Uinta Mountains to the north,
which extend east and west through the northeast portion of the State. Elevation of the project
area ranges from 4,600 feet above mean sea-level (famsl) in the eastern portion to over 8,000
famsl in the western portion.

3.2.2.1 TEMPERATURE AND PRECIPITATION

The closest climate measurements to the project area were recorded at Nutters Ranch and at
Sunnyside, Utah (1963-1986). The Nutters Ranch station is located one mile south of the
southwest corner of the project area at an elevation of 5,790 famsl (WRCC 2007). The
Sunnyside station is located 18 miles southwest of the southwest corner of the project area at an
elevation of 6,670 famsl (WRCC 2007). Tables 3-1 and 3-2 summarize the mean temperature
range, mean total precipitation, and mean total snowfall by month.

Table 3-1. Temperature, Precipitation, and Snowfall at Nutters Ranch, Utah (1963—-1986)

Average Temperature Average Total Average Total
Season Month Range Precipitation Snowfall
(in degrees Fahrenheit) (inches) (inches)
March 22.4-51.6 1.2 6.1
_ April 29.8-61.4 1.0 4.1
Spring
May 38.5-71.9 1.1 0.6
Total Spring Average 30.3-61.6 3.3 10.8
June 46.4-81.3 0.9 0.0
July 53.6-87.7 1.2 0.0
Summer
August 51.3-85.4 1.4 0.0
Total Summer Average 50.4-84.8 3.4 0.0
September 42.2-77.1 1.1 0.5
Fall October 31.2-65.3 1.2 1.3
November 20.1-49.4 0.7 54

3-3



Gasco Draft EIS

Chapter 3. Affected Environment

3.2 Air Quality

Table 3-1. Temperature, Precipitation, and Snowfall at Nutters Ranch, Utah (1963—-1986)

Average Temperature

Average Total

Average Total

Season Month Range Precipitation Snowfall
(in degrees Fahrenheit) (inches) (inches)

Total Fall Average 31.2-63.9 3.0 7.2

December 9.2-36.6 0.9 12.4

. January 6.4-35.3 0.6 6.1

Winter

February 11.5-42.0 0.5 9.0

Total Winter Average 9.0-38.0 1.9 27.6

Total Annual Average 30.2-62.1 11.6 45.6

Source: WRCC 2007. Data collected at Nutters Ranch, Utah from 1963 to 1986.

Table 3-2. Temperature, Precipitation, and Snowfall at Nutters Ranch, Utah (1963—-1986)

Average Temperature

Average Total

Average Total

Season Month Range Precipitation Snowfall
(in degrees Fahrenheit) (inches) (inches)
March 22.4-44.9 1.3 6.8
. April 30.0-54.8 1.0 2.6
Spring
May 39.3-64.8 1.2 0.3
Total Spring Average 30.5-54.8 3.6 9.8
June 48.3-77.2 0.8 0.0
July 55.3-84.4 1.2 0.0
Summer
August 53.5-82.2 15 0.0
Total Summer Average 52.4-81.3 35 0.0
September 45.2-72.5 1.7 0.0
Fall October 34.9-59.7 1.4 0.5
a
November 24.3-45.9 0.9 2.8
Total Fall Average 34.8-59.4 4.1 3.3
December 15.7-35.9 0.7 6.8
i January 13.8-33.9 0.8 9.2
Winter
February 18.7-40.0 1.0 7.4
Total Winter Average 16.0-36.6 2.6 23.4
Total Annual Average 30.2-62.1 11.6 45.6

Source: WRCC 2007. Data collected at Sunnyside, Utah from 1963 to 1986.

Prevailing large-scale westerly air masses originating from the Pacific Ocean are typically
interrupted by the western mountain ranges before reaching the Uinta Basin. As a result, the
lower elevations of the Uinta Basin receive relatively slight amounts of precipitation. The higher
elevations of the area generally receive more favorable amounts of precipitation. The annual
mean precipitation at Nutters Ranch is 11.6 inches, and ranges from a minimum of 6.4 inches
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recorded in 1974, to a maximum of 24.8 inches recorded in 1965. On average, February is the
driest month with a monthly mean precipitation of 0.5 inches, and August is the wettest month
with a monthly mean precipitation of 1.4 inches. The annual average snowfall is 45.6 inches.
December, January, February, and March are the snowiest months. A maximum annual snowfall
of 102 inches was recorded in 1965.

The surrounding area has an annual mean temperature of 46°F. However, abundant sunshine and
rapid nighttime cooling result in a wide daily range in temperature. Wide seasonal temperature
variations typical of a mid-continental climate regime are also common. Average winter
temperatures range from 9°F to 38°F, while average summer temperatures range from 50°F to
85°F. Recorded daily extreme temperatures are minus 25°F in 1971 and 100°F in 1976.

3.2.2.2 WINDS AND ATMOSPHERIC STABILITY

The transportation and dilution of air pollutants are primarily a function of wind speed and
direction. Winds dictate the direction in which pollutants are transported. As wind speed
increases, the dispersion of emitted pollutants also increases, thereby reducing pollutant
concentrations.

Wind data within the project area have not been directly measured. Local terrain effects will
influence the wind profiles specific to the project area. However, representative wind speed and
direction data for the area are available at the Canyonlands National Park for the years 1995,
1996, 1997, 1998, and 1999 as part of the Clean Air Status and Trends Network (CASTNET)
operated by the US Environmental Protection Agency (EPA) and National Park Service (NPS).
These data were prepared for use in the Draft West Tavaputs Plateau Natural Gas Full Field
Development Plan EIS (BLM 2008d). Figure 3-1 presents a wind rose depicting wind speed and
direction for all five years of data. Note that the data represent the direction from which the wind
is blowing (Wind Direction Origin). For example, winds blowing from the north would transport
pollutants to the south. As shown, winds originate predominately from the east-southeast 16.7%
of the time. The average measured wind speed is 6.4 miles per hour.

The degree of stability in the atmosphere is also important to the dispersion of emitted pollutants.
During stable conditions, vertical movement in the atmosphere is limited and the dispersion of
pollutants is inhibited. Temperature inversions can result in very stable conditions with virtually
no vertical air motion and light winds, thereby restricting dispersion. Conversely, during
convective conditions, upward and downward movement in the atmosphere prevails along with
stronger winds, and the vertical mixing of pollutants in the atmosphere is enhanced.

The potential for atmospheric dispersion is relatively high for the project area due to the
frequency of strong winds. However, calm periods and nighttime cooling may enhance air
stability, thereby inhibiting air pollutant transport and dilution.
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Figure 3-1. Wind Rose of Canyonlands NP Wind Speed Direction Data 1995-1999 (blowing
from).

The region can experience frequent temperature inversions in winter when cold stable air masses
settle into the valleys and snow cover and shorter days inhibit ground-level warming.
Temperature inversions are less common during the summer months when daytime ground-level
heating rapidly leads to inversion break-up and increased vertical mixing. The higher locations of
the project area generally will remain warmer at night and less prone to the temperature
inversions common to the valleys and drainages.
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3.2.3 EXISTING AIR QUALITY
3.2.3.1 REGULATORY ENVIRONMENT

3.2.3.1.1 CRITERIA POLLUTANTS

The EPA has promulgated National Ambient Air Quality Standards (NAAQS) to protect human
health and welfare with an adequate margin of safety. Standards have been set for the following
pollutants: ozone (Og3), sulfur dioxide (SO,), nitrogen dioxide (NO;), carbon monoxide (CO),
lead (pb), and particulate matter less than 10 microns in diameter (PMyg) or 2.5 microns in
diameter (PM2s). The primary standards are set to protect public health, whereas secondary
standards are set to protect public welfare (e.g., injury to crops or forests). Through air quality
monitoring, when an area meets the NAAQS, it is designated as attainment. Conversely if an
area does not meet the NAAQS, it is designated as nonattainment. If an area does not have
enough air monitoring data to make a NAAQS determination, it is designated as unclassified and
is regulated as an attainment area. Uintah County is currently designated as attainment or
unclassified for all criteria pollutants.

The NAAQS have been recently revised for the ozone, NO,, PM;, and PM;s standards. The
changes reflect a stricter ozone standard (lowered from 0.08 ppm to 0.075 ppm), the
implementation of a 1-hour averaging time standard for NO,, a stricter PM2 s 24-hour standard
(lowered from 65 pg/m® to 35 ug/m°), and the elimination of the PMy, annual standard. These
standards and changes are illustrated in Table 3-3. EPA is also reviewing the recently lowered
ozone standard, and may lower the standard again to between 0.060 and 0.075 ppm. EPA may
also establish a more restrictive secondary standard for ozone in this review. A decision is
expected on this by late 2010.

In most regions of the Rocky Mountain west, ozone and particulate matter are the most common
air quality problems. In Utah, the metropolitan areas along the Wasatch Front are designated as
nonattainment or maintenance (formally nonattainment) for ozone, PM;o, PM,5, CO, and SO..
The Cache Valley (Logan) area has also been recently designated as nonattainment for PM,s.
Typically nonattainment areas are closely correlated with population centers. A general
description of particulate matter and ozone follows.

Table 3-3. National Ambient Air Quality Standards

Primary Standards Secondary Standards
Pollutant Level Averaging Time Level Averaging Time

Carbon 9 ppm 8-hour @ None
Monoxide 35 ppm 1-hour @
Lead 0.15 pg/m® @ Rolling 3-month Average |Same as primary

1.5 pg/m?® Quarterly average Same as primary
Nitrogen 53 ppb @ Annual Same as primary
Dioxide 100 ppb 1-hour @ None
Particulate 150 pg/m3 24-hour ® Same as primary
Matter (PM1o)
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Table 3-3. National Ambient Air Quality Standards
Primary Standards Secondary Standards
Pollutant Level Averaging Time Level Averaging Time
Particulate 15.0 pg/m? Annual © Same as primary
Matter (PMz ) 35 ug/m?® 24-hour Same as primary
Ozone 0.075 ppm 8-hour © Same as primary
Sulfur 0.03 ppm Annual 0.5 ppm 3-hour @
Dioxide 0.14 ppm 24-hour @
75 ppb 1-hour None

(1) Not to be exceeded more than once per year.
(2) Final rule signed October 15, 2008.

(3) The official level of the annual NO; standard is 0.053 ppm, equal to 53 ppb, which is shown here for the purpose of clearer
comparison to the 1-hour standard

(4) To attain this standard, the 3-year average of the 98th percentile of the daily maximum 1-hour average at each monitor
within an area must not exceed 100 ppb (effective January 22, 2010).

(5) Not to be exceeded more than once per year on average over 3 years.

(6) To attain this standard, the 3-year average of the weighted annual mean PM, s concentrations from single or multiple
community-oriented monitors must not exceed 15.0 pg/m®,

(7) To attain this standard, the 3-year average of the 98th percentile of 24-hour concentrations at each population-oriented
monitor within an area must not exceed 35 pg/m?® (effective December 17, 2006).

(8) To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone concentrations
measured at each monitor within an area over each year must not exceed 0.075 ppm. (effective May 27, 2008)

(9) (a) To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone concentrations
measured at each monitor within an area over each year must not exceed 0.08 ppm.

3.2.3.1.1.1 Particulate Matter (PM1o and PM;5)

Airborne particulate matter consists of tiny coarse-mode (PMy,) or fine-mode (PM, ) particles or
aerosols combined with dust, dirt, smoke, and liquid droplets. PM; s is derived primarily from the
incomplete combustion of fuel sources and secondarily formed aerosols. PMj, is derived
primarily from crushing, grinding, or abrasion of surfaces. Sources of particulate matter include
industrial processes, power plants, mobile sources (vehicle exhaust and road dust), construction
activities, home heating, and fires. Particulate matter causes a variety of health and
environmental impacts. Many scientific studies have linked breathing particulate matter to
significant health problems, including aggravated asthma, increased respiratory symptoms (e.g.,
coughing), difficult or painful breathing, chronic bronchitis, decreased lung function, and
premature death. Particulate matter is the major cause of reduced visibility. It can stain and
damage stone and other materials, including culturally significant objects, such as monuments
and statues.

3.2.3.1.1.2 Ozone

Ground-level ozone is a secondary pollutant. It is formed by a chemical reaction between
nitrogen oxides (NOy) and volatile organic compounds (VOCs) in the presence of sunlight
(photochemical oxidation). Precursor sources of NOy and VOCs include motor vehicle exhaust,
industrial emissions, gasoline vapors, vegetation emissions (i.e., terpenes), wood burning, and
chemical solvents. The abundant sunlight during the summer months drives the photochemical
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process and creates ground-level ozone; therefore, ozone is generally considered a summertime
air pollutant.

Ozone is a regional air quality issue because, along with its precursors, it can transport hundreds
of miles from its origins, and maximum ozone levels can occur at locations many miles
downwind from the sources. Primary health effects from ozone exposure range from breathing
difficulty to permanent lung damage. Significant ground-level ozone also contributes to plant
and ecosystem damage.

3.2.3.1.2 PREVENTION OF SIGNIFICANT DETERIORATION

Under the Prevention of Significant Deterioration (PSD) provisions of the Clean Air Act (CAA),
incremental increases of specific pollutant concentrations are limited above a legally defined
baseline level. Many national parks and wilderness areas are designated as PSD Class I. The
PSD program protects air quality within Class | areas by allowing only slight incremental
increases in pollutant concentrations. Areas of Utah not designated as PSD Class | are classified
as Class Il. For Class Il areas, greater incremental increases in ambient pollutant concentrations
are allowed as a result of controlled growth. The PSD increments for Class | and Il areas are
presented in Table 3-4. The closest Class | areas are Arches National Park (74 miles south) and
Canyonlands National Park (96 miles south) (Figure 3-2).
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Figure 3-2. Gasco Uinta Basin Natural Gas Development project area with surrounding
Prevention Of Significant Deterioration Class I and Class II areas.
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Table 3-4. Prevention of Significant Deterioration Increments

PSD PSD

Pollutant Class | Increment Class Il Increment

(Hg/m’) (Hg/m’)

2 20
SO, 5 91
25 512
NO, 25 25
PMyo 8 30

3.2.3.1.3 HAZARDOUS AIR POLLUTANTS

Hazardous air pollutants (HAPSs) are known or suspected to cause cancer or other serious health
effects, such as reproductive effects or birth defects, or adverse environmental impacts. The EPA
has classified 187 air pollutants as HAPs. Examples of listed HAPs associated with the oil and
gas industry include formaldehyde, benzene, toluene, ethylbenzene, isomers of xylene (BTEX)
compounds, and normal-hexane (n-hexane).

The CAA requires the EPA to regulate emissions of toxic air pollutants from a published list of
industrial sources referred to as “source categories.” The EPA has developed a list of source
categories that must meet control technology requirements for these toxic air pollutants. Under
Section 112(d) of the CAA, the EPA is required to develop regulations establishing national
emission standards for hazardous air pollutants (NESHAP) for all industries that emit one or
more of the pollutants in major source quantities. These standards are established to reflect the
maximum degree of reduction in HAP emissions through application of maximum achievable
control technology (MACT). Source categories for which MACT standards have been
implemented include oil and natural gas production and natural gas transmission and storage.

There are no applicable federal or State of Utah ambient air quality standards for assessing
potential HAP impacts to human health, and monitored background concentrations are rarely
available. Therefore, reference concentrations (RfC) for chronic inhalation exposures and
reference exposure levels (REL) for acute inhalation exposures are applied as significance
criteria. Table 3-5 provides the RfCs and RELs. RfCs represent an estimate of the continuous
(i.e., annual average) inhalation exposure rate to the human population (including sensitive
subgroups such as children and the elderly) without an appreciable risk of harmful effects. The
RELs represent the acute (i.e., 1-hour average) concentration at or below which no adverse
health effects are expected. Both the RfC and REL guideline values are for non-cancer effects.
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Hazardous Air Pollutant Reference Exposure Level Reference Concentration ®
(HAP) (REL 1-hr Average) (RfC Annual Average)

(ug/m) (ug/m®)
1,300 *° 30

Benzene 3
160,000 -
Toluene 37,000° 5,000
Ethylbenzene 350,000 ° 1,000
Xylenes 22,000° 100
n-Hexane 390,000 * 700
Formaldehyde 94° 9.8

#EPA Air Toxics Database, Table 1 (EPA 2007a)

® EPA Air Toxics Database, Table 2 (EPA 2007a) REL from California EPA (most conservative level in Table 2)

¢ REL for benzene is for a 6-hr average.

4Immediately Dangerous to Life or Health/10, EPA Air Toxics Database, Table 2 (EPA 2007a) because no REL is available.

3.2.3.1.4 GREENHOUSE GASES

The Council on Environmental Quality (CEQ) has released new (2010) draft guidance on how
NEPA should consider and evaluate greenhouse gas emissions and climate change. The draft
guidance outlines how federal agencies should consider climate change issues under NEPA.
Under this draft guidance, where a proposed federal action would be reasonably anticipated to
emit greenhouse gases into the atmosphere in quantities that the agency preparing the NEPA
document finds may be “meaningful,” the agency should quantify and disclose its estimate of the
expected, annual direct and indirect greenhouse gas emissions. Specifically, where a proposed
action is anticipated to cause direct, annual emissions of 25,000 metric tons or more of CO,-
equivalent greenhouse gas emissions, a quantitative and qualitative assessment is required
together with the consideration of mitigation measures and reasonable alternatives to reduce
greenhouse gas emissions.

3.2.3.1.5 EXISTING AIR QUALITY

The existing or background air quality of any given area can be estimated by a variety of
methods. The most accurate and rigorous method is when adequate monitoring using Federal
Reference Monitors (FRM) has been conducted in compliance with procedures defined in the
Code of Federal Regulations 40 Part 51 Appendix W, and the monitoring has been conducted for
an appropriate amount of time to determine compliance with the applicable NAAQS. For
example, to determine compliance with the ozone NAAQS, an FRM site must be operated in
compliance with Appendix W for at least three years to meet the averaging time given in the
NAAQS. When adequate air monitoring has been conducted such that it can determine
compliance with the NAAQS for a given air pollutant, the resulting highest applicable value is
considered the “design value” for the area (typically a county). To date, no air monitoring has
been conducted in Uintah County that would meet the FRM and CFR requirements; therefore, no
design values exist for that county.
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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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The complete NPS Dinosaur National Monument monitoring data can be found here:
http://www.nature.nps.gov/air/Monitoring/MonHist/index.cfm

3.2.3.1.5.3 Modeling of Background Air Pollution Concentrations

Another method that can be used to estimate background air pollution concentrations is modeling
conducted by ‘“one-atmosphere” models. These models combine comprehensive emission
inventories of an area with site-specific, worst-case meteorological conditions to determine
worst-case air pollution concentrations based on mathematical algorithms. Examples of these
models are the Community Multiscale Air Quality (CMAQ) model and the Comprehensive Air
Quality Model with Extensions (CAMy). Although this method is less accurate than actual air
monitoring (mean error should be within 35%), in many cases it is the only tool available to
estimate background in lieu of actual monitoring data.

The project has a projected emission inventory too small to be practically modeled by a one-
atmosphere model. The project-specific increment would be below the allowable modeling error
inherent in these types of models, rendering the air quality impact determination of no value in
project decision-making. However, the project emission inventory has been included in several
one-atmosphere modeling studies conducted recently. The West Taveputs Draft Environmental
Impact Statement (BLM 2008) used CMAQ modeling to determine the incremental impact of the
proposed actions emissions to ozone and other air quality measures, and included the project
inventory along with all other reasonably foreseeable development in the area. Figure 3-3 shows
the modeling results for the Uintah Basin without the West Taveputs project. The model did not
predict the winter ozone formation that has been monitored. This is expected and not unique to
this modeling study, because presently, these models cannot replicate winter ozone formation. It
is problematic to place any definitive reliance of the models prediction of background value,
because the values predicted in this analysis are near the NAAQS and given the allowable
margin of error for these models, the actual value could range anywhere from well below the
standard to well above the standard.
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Figure 3-3 West Taveputs EIS ozone modeling demonstration.

Another recently completed, one-atmosphere modeling study relevant to the project is the Uinta
Basin Air Quality Study (IPAMS 2009). This study was an industry sponsored modeling analysis
that looked at air quality impacts related to oil and gas development in the Uintah Basin out to
2012. Figures 3-4 and 3-5 show modeled concentrations for ozone and PM; 5 respectively. The
overall pattern of modeled ozone concentrations is similar to the West Tavaputs model, and
given the allowable, mean, error concentrations, they are well within each other’s range. Winter
ozone was not modeled in this analysis, so no comparison can be made regarding that. Figure 3-4
includes actual monitored values inset into the map. Based on the monitored data compared to
the modeled values, the model succeeded at replicating observed summer ozone concentrations.
This lends some assurance that the models are replicating peak summer ozone levels acceptably.
Based on these two ozone modeling analyses, peak summer ozone levels in the Uintah Basin are
below the current ozone NAAQS; however, they may be approaching or exceeding any potential
lower standards EPA may promulgate in the near future.
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Figure 3-41b. Comparison of predicted and observed fourth highest daily maximum 8-hour ozone

concentrations during 2006 in the UBAQS 12 km CMAQ domain.

Figure 3-4 UBAQS Ozone Modeling Demonstration

Figure 3-5 shows the UBAQS modeled PM, s concentrations across the Uinta Basin. The PM;s
modeling conducted for the UBAQS has some qualifiers that must be considered when
evaluating these data. Primary among them is the lack of speciated aerosol data to properly
calibrate the model. Without a good understanding of the secondary particulate formation unique
to the area, it is likely the model did not adequately predict PM, s concentrations. Also the winter
inversion episodes were not modeled; therefore, the high concentrations monitored in Vernal and
Roosevelt would not have been captured by this study either. The modeling analyses generally
predicted PM, s concentrations below the NAAQS across the Uinta Basin, which is consistent
with the limited monitoring data currently available.
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Figure 3-5 UBAQS PM; 5 modeling demonstration
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3.2.3.1.5.4 Regulatory Modeling Background Concentrations

One final method to estimate background air quality is the background concentrations published
by the UDAQ as guidance for regulatory modeling of permitted sources to ensure NAAQS
compliance. These background values are used in dispersion models which need a background
value to add to a proposed point sources emissions so that an evaluation can be made on whether
the source will meet NAAQS. These background estimates are based on monitored values when
possible, and on default factors when monitoring data do not exist. UDAQ does not estimate
ozone and PM, s background values, because the models used to determine impacts from these
pollutants estimate background as part of the overall modeling calculations. As such, this source
is of limited value to determine background of those pollutants most of interest in the Uinta
Basin. Table 3-6 lists the latest regulatory background values from UDAQ for the Uinta Basin.

Table 3-6. UDAQ Criteria Pollutant Concentrations for regulatory
Modeling in the Uinta Basin

. Uinta Basin Background
Pollutant Averaging Concentration® NAAQS
P 3
eriod(s) (ng/m?) (ng/m”)
Annual 5 80
SO, 24-hour 10 365
3-hour 20 1,300
NO, Annual 17 100
PMs, 24-hour 63 150
(e{0) 8-hour 1,111 10,000
Cco 1-hour 1,111 40,000

# Source: Utah Division of Environmental Quality - Division of Air Quality (UDAQ).

3.2.3.1.5.5 Summary

Based on the combination of methods available to estimate background air quality in the Uinta
Basin, conclusions can be made regarding existing air quality in the project area. Ozone is the
primary pollutant of concern, with a potential seasonal pattern opposite of what is typically
considered for ozone. Ozone concentrations during winter inversion events are being monitored
well above the current ozone NAAQS. Summer ozone concentrations, while elevated above what
would be considered normal background levels, are below the current NAAQS. These
concentrations may become an issue if EPA lowers the existing standard to the lowest values
being contemplated. PM, 5 at this time does not appear to be an issue in rural areas of the Uinta
Basin, though concentrations in urban settings have been recorded above the NAAQS during
winter inversion events. This is not an unusual occurrence, even in smaller rural communities,
and is typically due to a combination of woodstoves and vehicle emissions (especially diesel).
Other criteria pollutants do not appear to be an issue at this time, and are anticipated to all be
well below applicable NAAQS concentrations.
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3.2.3.2 EXISTING SOURCES OF AIR POLLUTION

The Uinta Basin has seen recent oil and gas development on Tribal, Federal, and private lands.
Fugitive dust is the most prominent air pollutant in the region and in the project area and is
intermittent depending on winds and dust-causing activities. In addition to the Uinta Basin, other
geographic areas of industrial and vehicular emissions in the region include the Wasatch Front to
the west, the Green River area to the south, and the Castle Valley area to the southwest.

Existing point and area sources of air pollution within the project area and surrounding region
include the following:

e Exhaust emissions, primarily CO, NOy, PM,s, and formaldehyde, from existing natural
gas fired compressor engines used in production of natural gas;

e Natural gas dehydrator still-vent emissions of NOy, CO, BTEX and n-hexane;

e Gasoline and diesel-fueled vehicle tailpipe emissions of VOCs, NOy, CO, SO,, PM;g, and
PM;s;

e Oxides of sulfur (SOy), NOy, and fugitive dust emissions from coal-fired power plants
and coal mining and processing;

e Fugitive dust (in the form of PMyo and PM;s) from vehicle traffic on unpaved roads,
wind erosion in areas of soil disturbance, and road sanding during winter months; and

e Long-range transport of pollutants from distant sources contributing to regional haze.

3.2.3.3 AIR QUALITY RELATED VALUES

Areas of special concern, including some Federally-mandated Class | areas and Class 1l
wilderness areas and national parks, are monitored for Air Quality Related Value (AQRV)
impacts. These AQRVs include terrestrial and aquatic deposition and visibility impairment.

3.2.3.3.1 ATMOSPHERIC DEPOSITION

Atmospheric deposition refers to the processes by which air pollutants are removed from the
atmosphere and deposited on terrestrial and aquatic ecosystems, and is reported as the mass of
material deposited on an area in a period of time (kilograms per hectare per year [kg/ha/yr]). Air
pollutants are deposited by wet deposition (i.e., precipitation) and by dry deposition (i.e.,
gravitational settling of particles and adherence of gaseous pollutants to particles). Total
deposition refers to the sum of airborne material transferred to the earth's surface by both wet and
dry deposition.

Total terrestrial deposition levels of concern (LOC) have been estimated for several Class |
areas, including Canyonlands National Park in Utah (Fox et al. 1989). Estimated total terrestrial
deposition LOC include the "red line™ (defined as the total deposition that the area can tolerate)
and the "green line" (defined as the acceptable level of total deposition). Total deposition LOC
for Canyonlands include a "red line" set at 10 kg/ha/yr for nitrogen and 20 kg/ha/yr for sulfur,
and a "green line" set at 3 to 5 kg/ha/yr for nitrogen and 5 kg/ha/yr for sulfur.

The nearest wet and dry deposition measurements collected at a Class | area are available from
Canyonlands National Park, located approximately 130 miles south of the project area. Wet
deposition data for the Canyonlands station are available through the National Atmospheric
Deposition Program (NADP) for the period 1997 through 2004. The NADP assesses wet
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deposition by measuring the chemical composition of precipitation (rain and snow). Similarly,
the Clean Air Status and Trends Network (CASTNet) measures the dry deposition rates of
nitrogen and sulfur compounds. Data from the Canyonlands CASTNet station are available from
1995 through 2002.

Tables 3-7 summarize the annual average wet and dry components of total nitrogen and sulfur
deposition at Canyonlands. Note that wet deposition data are available from 1997 through 2004,
while dry deposition data are available only from 1995 through 2002.

Table 3-7. Nitrogen and Sulfur Deposition at Canyonlands, Utah

Chemical Dry Depositionl Wet Deposition2 Total Deposition
Species (kg N ha™ yr'" (kg N ha'yr'" (kg N ha™ yr'"
Nitrogen Deposition
Ammonium (NH,") 0.1 0.3 0.4
Nitrate (NO3) 0.0 0.5 0.5
Nitric acid (HNO3) 0.9 - 0.9
Total 1.0 0.8 1.8
Sulfur Deposition
Sulfate (SO,%) 0.1 0.4 0.5
Sulfur dioxide (SO,) 0.2 - 0.2
Total 0.3 0.4 0.7
kg = kilograms
N = Nitrogen
ha = hectare
yr = year

! Source: Dry deposition collected at Canyonlands CASTNet site (CAN407) from 1995—2002.
% Source: Wet deposition data collected at Canyonlands NADP site (UT09) from 1997—2004.
Deposition data represent the annual average over each respective time period.

The average annual pH of precipitation measured at Canyonlands from 1997 through 2004 was
5.2, and ranged from 5.0 to 5.7 over the period. The natural acidity of precipitation is considered
to range from 5.0 to 5.6 pH; therefore the average pH of precipitation at Canyonlands is at the
acidic end of the range.

3.2.3.3.2 AcID NEUTRALIZATION CAPACITY

Aquatic bodies such as lakes and streams are important resources in most Class | areas. Acid
deposition resulting from industrial emissions of sulfur and nitrogen based compounds can have
a toxic effect on the plants and animals of an aquatic ecosystem. Lakes and streams differ in their
inherent sensitivity to inputs of acidifying compounds from the atmosphere. For pristine
watersheds, the acid neutralization capacity (ANC) is a good indicator of the sensitivity and
buffering capacity of the water body to acid deposition. The ANC for fresh surface waters can be
characterized by the combined concentrations of select base positive ions (i.e., calcium,
magnesium, potassium, and sodium), expressed in microequivalents per liter (peg/l) [as in
amount of base available to neutralize an equal amount of acid]. The lower the ANC, the more
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sensitive the water body to acidifying compounds and their toxic effects. Table 3-8 summarizes
the existing ANC for selected lakes of special concern.

Table 3-8. Potential Acid Neutralizing Capacity Changes at Sensitive Lakes

Location Sensitive Lake Background ANC (peq/l)
Flat Tops Wilderness Area Ned Wilson 38.0
Flat Tops Wilderness Area Upper Ned Wilson 12.6
High Uintah Wilderness Area Dean 57.3
High Uintah Wilderness Area Pine Island 95.6
Maroon Bells Wilderness Area Moon 51.5
Raggeds Wilderness Area Deep Creek #1 44.3
West Elk Wilderness Area S. Golden 111.0

3.2.3.3.3 VISIBILITY

Visibility is usually characterized by two parameters, visual range (VR) and the light-extinction
coefficient (bext). The visual range parameter represents the greatest distance that a large dark
object can be seen, while the light extinction coefficient represents the attenuation of light per
unit distance due to scattering and absorption by gases and particulate matter in the atmosphere.
Under typical conditions, the visual range and bey: parameters are inversely related to each other.
Good visibility conditions are represented by long visual ranges and low bey: values, while poor
visibility conditions are represented by short visual ranges and high bey values. The dimensions
of visual range are length, and the parameter is usually expressed in kilometers (km). The units
of bex are 1/length (inverse length) and the coefficient is typically expressed as "inverse
kilometers" (km-1), or "inverse megameters" (Mm-1), the reciprocal of one million meters.

Visibility related background data collected as part of the Interagency Monitoring of Protected
Visual Environments (IMPROVE) program are available for Canyonlands National Park,
Weminuche Wilderness, and White River National Forest (Aspen, Colorado monitoring site).
Long-term (10 years or greater) data are available for Weminuche Wilderness and Canyonlands
National Park; however, the available data for White River National Forest are limited to four
years.

Figures 3-6 and 3-7 present long-term visibility conditions (as reconstructed from aerosol
measurements) for the 20% cleanest, 20% haziest, and mid-range 40% to 60% days at
Canyonlands National Park and Weminuche Wilderness (IMPROVE 2004). Both annual average
and 5-year rolling average visibility data are presented. The annual average data illustrate the
variability in visibility conditions that results from forest fires or other short-term factors. The 5-
year data represent long-term average conditions analogous to the natural visibility conditions
tracked under the regional haze program.

Seasonal visibility conditions can be reconstructed utilizing quarterly particle concentrations
measured at the IMPROVE monitoring sites in conjunction with monthly relative humidity
factors. Tables 3-9 through 3-11 summarize the seasonal visibility conditions at Canyonlands
National Park (1988-2004), Weminuche Wilderness (1988-2004), and White River National
Forest (2001-2004). Figure 3-8 presents the Standard Visual Range for each of the IMPROVE
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monitoring areas. As shown, visibility is very good at all three areas with a Standard Visual
Range of 193 to 324 km (120 to 201 miles). White River National Forest (Aspen, Colorado
monitoring site) exhibits the best visibility. Seasonal visibility conditions are typically the
clearest during the fall and winter months (October through March) when particulate
concentrations are at a minimum, while hazier conditions predominate during the spring and
summer months (April through September) when particulates are at a maximum.
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Figure 3-6. Visibility Conditions at Canyonlands National Park, Utah.
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Figure 3-7. Visibility Conditions at Weminuche Wilderness, Colorado.
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Table 3-9. Canyonlands National Park Reconstructed Visibility Conditions (20%

Cleanest)
ﬁjrl‘?ltgll& Dry Dry Non-_ Reconstructed N Sta.ndard
Month Factor’ Hé(gfosqop;c Hygroscopic | Extinction Deciview Visual
fRh) )((t;?h:::‘o)n Extinction (Dext) (dv) Range
(unitless) (1/Mm) (1/Mm) (km)
Jan 2.6 1.524 2.775 16.737 5.2 234
Feb 2.3 1.524 2.775 16.310 4.9 240
Mar 1.7 1.524 2.775 15.396 4.3 254
Apr 1.6 2.298 4,724 18.332 6.1 213
May 15 2.298 4.724 18.102 5.9 216
Jun 1.2 2.298 4.724 17.528 5.6 223
Jul 1.3 2.825 5.866 19.538 6.7 200
Aug 15 2.825 5.866 19.962 6.9 196
Sep 1.6 2.825 5.866 20.244 7.1 193
Oct 1.6 1.716 3.766 16.528 5.0 237
Nov 2.0 1.716 3.766 17.163 54 228
Dec 2.3 1.716 3.766 17.678 5.7 221

Monitoring Period: 1988-2004

! Relative humidity factors [f(Rh)] from Table A-2, Guidance for Estimating Natural Visibility Conditions under the Regional Haze
Rule, September 2003. (EPA 2003)

2 Quarterly particle extinction data provided by Scott Copeland, USFS, Washakie Ranger District, Lander, WY. December 2005.

Table 3-10. Weminuche Wilderness Reconstructed Visibility Conditions (20% Cleanest)

I_TS:::;‘? Dry _ Dry Non-_ Recor_istrycted o Sta_ndard
Month Factor Hygfosc:op;c Hygfosc:op;c Extinction Deciview Visual
Ry | Sl | Steter | b | W | e
(unitless)
Jan 2.4 0.968 2.835 15.139 4.1 258
Feb 2.2 0.968 2.835 14.975 4.0 261
Mar 1.9 0.968 2.835 14.626 3.8 267
Apr 1.7 1.753 4.442 17.386 5.5 225
May 1.7 1.753 4.442 17.334 5.5 226
Jun 15 1.753 4.442 17.001 5.3 230
Jul 1.6 2.115 6.079 19.526 6.7 200
Aug 2.0 2.115 6.079 20.245 7.1 193
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Table 3-10. Weminuche Wilderness Reconstructed Visibility Conditions (20% Cleanest)

Rela.tl\{e Dry Dry Non- |Reconstructed Standard
Humidity . . L . -
1 Hygroscopic | Hygroscopic Extinction Deciview Visual
Month Factor Extinction? Extinction? b d R
f(Rh) X 1I7|\: ion ;;1“: ion '§II\7IXI) (dv) aknge
(unitless) (1Mm) (1/Mm) (1/Mm) (km)
Sep 1.9 2.115 6.079 20.139 7.0 194
Oct 1.7 0.808 3.283 14.666 3.8 267
Nov 2.1 0.808 3.283 14.997 4.1 261
Dec 2.3 0.808 3.283 15.127 4.1 258

Monitoring Period: 1988-2004

! Relative humidity factors [f(Rh)] from Table A-2, Guidance for Estimating Natural Visibility Conditions under the Regional Haze
Rule, September 2003. (EPA 2003)

% Quarterly particle extinction data provided by Scott Copeland, USFS, Washakie Ranger District, Lander, WY. December 2005.

Table 3-11. White River National Forest Reconstructed Visibility Conditions (20%

Cleanest)
I-T:rlr“:ltcli‘:; Dry _ Dry Non-_ Recor_lstrt_Jcted o Sta_ndard
Month Factor Hygl_'osqop;c Hygn:osqoplzc Extinction Deciview Visual
oy | Seler | Bneter | o | W | e
(unitless)
Jan 2.2 0.669 0.985 12.438 2.2 314
Feb 2.1 0.669 0.985 12.417 2.2 315
Mar 2.0 0.669 0.985 12.290 2.1 318
Apr 2.0 1.842 3.901 17.641 5.7 222
May 2.1 1.842 3.901 17.678 5.7 221
Jun 1.7 1.842 3.901 17.070 5.3 229
Jul 1.9 1.736 3.201 16.429 5.0 238
Aug 2.2 1.736 3.201 16.950 5.3 231
Sep 2.1 1.736 3.201 16.880 5.2 232
Oct 1.8 0.537 1.098 12.075 1.9 324
Nov 2.1 0.537 1.098 12.220 2.0 320
Dec 2.1 0.537 1.098 12.214 2.0 320

Monitoring Period: 2001-2004

! Relative humidity factors [f(Rh)] from Table A-2, Guidance for Estimating Natural Visibility Conditions under the Regional Haze
Rule, September 2003. (EPA 2003)

% Quarterly particle extinction data provided by Scott Copeland, USFS, Washakie Ranger District, Lander, WY. December 2005.
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Figure 3-8. Reconstructed 20% Clearest Seasonal Visibility Condition.
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3.3 CULTURAL RESOURCES

Expansion of the Monument Butte—Red Wash, East Tavaputs, and West Tavaputs Oil and Gas
Field infrastructure under the project alternatives would take place in a wide array of
environmental settings and resources long used by humans. Consequently, the project area
encompasses a large and diverse assemblage of prehistoric archaeological sites, historical
archaeological sites and localities, and locations of traditional cultural value. For the purpose of
this chapter, cultural resources are defined as both prehistoric and historical archaeological sites
and structures, as well as non-archaeological and non-structural sites (i.e., waterways, viewsheds,
and resource areas) that have been identified as important for traditional and/or ideological
reasons by the various Native American groups with ancestral and/or present ties to the area.
Many of these cultural resources have multiple associations and use values. These non-
renewable resources provide a record of prehistoric and historical cultures and events and have
use value for many contemporary groups, including local residents, scientists, and Native
Americans.

3.3.1 MODELING THE DISTRIBUTION OF CULTURAL RESOURCES WITHIN THE PROJECT
AREA

Most of the cultural resource inventories that have been conducted within the project area have
been driven by Section 106 compliance that is related to specific development or land use
projects. These inventories have addressed discrete locations in an effort to provide "clearance”
for small parcels of land and narrow linear corridors, thus creating a patchwork of small
disparate archaeological surveys. Such an approach has created a random pattern of data
collection, which has affected the current understanding of prehistoric and historic site types,
their distribution, and the corresponding land use patterns. The disjointed nature of cultural
resource inventories in this area has increased the difficulty in developing efficient large-scale
project plans. As a result, the present knowledge regarding the location of cultural resource
locations is largely constrained by the nature of previous investigations.

The Vernal RMP by the BLM Vernal FO developed zones of high and low probability for
cultural resource site locations within the Vernal BLM district (BLM 2008c). This model
examined the relationship between the distribution of cultural resource sites across the landscape
and those environmental parameters that conditioned their distribution in order to establish areas
that had greater or lesser potential to have archaeological sites. The study found that areas within
approximately 1 km of permanent water, or within juniper vegetation zones, sand dunes, or the
general area of historical mining districts were considered high site probability zones. Areas with
greater than 30% slope, or not having any of the high site probability factors were considered
low site probability zones.

This EIS references the cultural resource probability model developed for the Vernal RMP/EIS
(BLM 2008b) to identify environmental zones within the project area that have greater or lesser
potential for containing cultural resources. By examining the relationship between known
historic and prehistoric cultural resources sites and a number of environmental variables (e.g.,
distance to water, vegetation, slope, mineral distribution, etc.), the probability model predicts
high and low probability zones for cultural resources that alleviate the patchwork pattern of
information. Thus, the model serves as a management tool that can assist with determining
whether or not the proposed development or the subsequent alternatives are more or less likely to

3-27



Gasco Draft EIS Chapter 3. Affected Environment
3.3 Cultural Resources

impact cultural resources. Four Mile Wash, located near the center of the study area, was
identified as a location of high site density that has significant scientific and conservation values.

3.3.2 CULTURAL RESOURCES WITHIN THE PROJECT AREA

For this EIS, it is necessary to generate a preliminary understanding of the potential cultural
resources that may be encountered during future development within the project area.
Collectively, these resources take the form of sites, artifacts, buildings, structures, ruins, features,
and natural landscapes with particular cultural importance. With a few exceptions, these remains
(or, in the case of natural landscapes, the period of traditional use of that landscape) must be at
least 50 years old. The following descriptions of potential prehistoric and historic cultural
resources within the project area have been taken from the Vernal RMP, as well as cultural
resource overviews for the area (e.g., Spangler 1995). While additional types of cultural
resources are likely present, the following descriptions adequately address the range of cultural
resources that have been or potentially could be identified within the study area.

3.3.2.1 PREHISTORIC AND ETHNOGRAPHIC CULTURAL RESOURCES

The following section provides a basic description of the primary known prehistoric site types
within the project area. Some site types, such as artifact scatters, are included because they are
common throughout the area and are a major component of the Section 106 compliance
workload. Others, such as burials, rock art, and ceremonial sites, may not occur as frequently as
artifact scatters, but are included because they represent significant management challenges due
to their importance to Native American Tribal groups.

Rock Art: A large number of rock art sites have been identified in the Uinta Basin, and more are
likely to exist. Specifically, Nine Mile Canyon, located adjacent to the southern boundary of the
study area, is widely known for the richness, complexity, and detail of its prehistoric rock art.
While Nine Mile Canyon contains one of the densest concentrations of rock art in the Uinta
Basin and West Tavaputs Plateau, large quantities are present throughout the entire region. Rock
art sites identified in the Uinta Basin are highly variable and may range from one depiction to a
panel or series of panels with numerous depictions. Some sites contain large, multiple, and
interconnected rock art panels. In addition to variations in size, numerous different rock art styles
have been recorded in the Uinta Basin. In some instances, rock art is located near other types of
sites; in other instances, rock art is isolated. As rock art is frequently located in difficult terrain, a
comprehensive survey of existing rock art and its relationships to other sites has been difficult to
complete. Finally, rock art sites have routinely been subjected to acts of vandalism and are
susceptible to deterioration (Spangler 1995). Currently, there is still much to learn regarding
known rock art sites, with a high probability for further significant rock art discoveries.

Well-preserved Open Camp and Village Sites: Open camp and village sites are similar large
prehistoric occupations, distinguished primarily on the basis of the presence or absence of
residential structures. Habitation areas located on plateaus, outcrops, and valley floors
characterize open campsites. These locations typically have evidence of lithic scatters, ceramic
scatters, and projectile points, and are often defined on the presence of remnants of hearths and
other features. Many of the sites have been characterized as hunting and butchering activity
areas.
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Platform Sites: Platform sites, or sites located on top of flattened knolls, are rare within the
Uinta Basin. One unusual site on a knoll overlooking the Green River appears to have been
leveled off (whether manually or by environmental processes is unknown). The leveled surface
of the knoll has a circular structure made of flat sandstone slabs approximately 1.5 feet high,
with the interior filled with a light-colored clay material. This structure is unknown in function
and, to date, is the only known feature of its type within the Uinta Basin. This site has been
identified by Northern Ute elders as a traditional cultural property. Others could be present in the
current study area given its proximity to the Green River, but have yet to be discovered.

Rock Shelters and Caves: As their name implies, rock shelter sites contain evidence of human
occupation located within existing rock overhangs or caves. The range of rock shelter sites
includes relatively long-term single occupations, multiple reuse occupations through time, and
ephemeral single-use episodes. Rock shelters and caves are generally located within canyons,
and near permanent water sources, such as rivers or streams. Most of these sites also tend to be
located on the southern side of canyons, although they can be found within any portion of
geologically suitable areas.

Prehistoric Architectural Sites: A relatively wide range of site types is included in this
category. Architectural sites have been recorded in open air and sheltered settings, at nearly all
elevations, and in virtually every environment within the Uinta Basin. However, some types of
architecture are restricted to only certain regions or settings. To date, the range of architectural
sites includes stone or masonry structures, pit structures, temporary brush structures, tipi rings,
sweat lodges, storage structures or granaries, stone alignments or walls, cairns, and rubble
mounds. Structures such as tipi rings, temporary brush structures, and perhaps sweat lodges are
located in more open environments, on knolls, cliff edges, or terraces. Stone or masonry
structures, granaries, and often walls are found in cliffside rock shelters, in canyons, or on
ledges. Other stone or masonry structures can also be found in open areas, stream and river
terraces, upland ridges, small cliff openings, and butte or mesa faces. Typically, such structures
are found within reasonable proximity of sandstone formations and outcrops, which provide
much of the building source material.

Prehistoric Artifact Scatters: Prehistoric artifact scatters may be encountered in open air or
sheltered settings in nearly all environment types and elevations. These types of sites are located
throughout the Uinta Basin and number in the thousands. Artifact scatters typically consist of
lithic artifacts such as chipped stone debitage, tools, cores, and tool and core fragments.
However, many artifact scatters may also contain ceramic artifacts, groundstone artifacts, or a
combination of lithic, ceramic, and groundstone artifacts. Artifact scatters do not typically
contain evidence of architecture, although smaller features such as hearths may be present either
on the surface or below the surface. The function of artifact scatters is highly variable and can be
subject to differing interpretations, but is likely to have been related to short-term land use
settlement systems.

Prehistoric Resource Procurement Sites: Locations where prehistoric populations procured a
specific resource are common within the Uinta Basin. A wide range of resources appear to have
been exploited in a manner that left archaeological evidence, including game animals (hunting
sites), chipped stone materials (lithic procurement sites), and floral materials (botanical processing
sites). Several different hunting site types have been identified to date, including hunting blinds,
game drives, game traps, and butchery sites. Hunting sites can be designed to either funnel game
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toward a desired goal or to hide the hunter in ambush-style hunting. In general, hunting sites are
identifiable due to the strategic placement of rock or brush structures along game trails or water
sources, near topographic features that restrict game movement, or in locales that provide an
advantage in elevation. Butchery sites are typically identified by the presence of high numbers of
animal bones that bear evidence of processing, such as cut marks or diagnostic breakage patterns.

Prehistoric Ceremonial Sites: Ceremonial sites are usually located in areas with panoramic
views, and are recognized by the presence of a stone circle or alignment that contains few or no
artifacts. Ceremonial sites are interpreted as vision quest locations (Reed and Metcalf 1999). The
vision quest interpretation has largely been inferred from ethnographic work among modern
Native American groups. However, the actual nature of prehistoric ceremonial sites is currently
not well understood.

Prehistoric Isolated Features: Sites recorded as prehistoric isolated features typically consist of
one isolated cultural feature that has few or no associated artifacts. In many instances, the
isolated feature is unidentified, while in other cases the feature is identified as a simple cultural
feature (e.g., a cairn, etc.).

Prehistoric Landscapes: Prehistoric landscapes are a type of cultural resource that encompasses
a range of cultural resource sites within a given environment. The study of prehistoric landscapes
is a relatively new endeavor in the New World. This approach has become more common in
Great Britain and Europe. The interaction of human sociopolitical and economic systems and the
landscapes in which humans live and create environments is one main focus of research in
landscape archaeology. In short, the prehistoric landscape can be defined as including humans
and their anthropogenic ecosystem.

The types of landscapes that could be characterized within the Uinta Basin include canyons and
plateaus. These encompassing landscapes are large in scale, but contain hundreds of smaller,
more distinct units of residential dwellings, storage areas, resources scatters, etc., that make up
the landscape. Individually, the sites within a given landscape may not be particularly
noteworthy or significant. However, when each site is taken into consideration with other,
geographically close sites, a landscape emerges that encompasses multiple types of past human
uses of the landscape. These individual sites cluster together in a setting that sets it apart from the
region as a whole. These landscapes could also have importance for extant Native American
Tribes as sacred or important places with cultural importance.

Prehistoric Trails: Travel routes along river corridors and open drainages were common ways
for prehistoric peoples to get from area to area. The White River was a traditional Ute travel
route within the eastern Uinta Basin to western Colorado (Spangler 1995). Other trail areas have
been formally identified to the east of the region as well as in the Book Cliffs (Reed and Metcalf
1999). Additional unidentified prehistoric and protohistoric trails are likely to exist within the
region. Prehistoric trails could potentially be identified through remote sensing and ground-
truthing.

3.3.2.2 HISTORICAL CULTURAL RESOURCES

The following section provides a basic description of the historical site types that have been
identified or may exist within the project area. Undoubtedly, other site types do exist within the
area, but those listed here comprise the bulk of historical sites currently managed by the BLM.
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Historical Architectural Sites: Historical structure sites may contain abandoned structures or
evidence of structures, or may consist of a structure or structures still in use. Historical
architectural sites identified in this general area include structures such as cabins/homesteads,
forts or military posts, trading posts, private residences, line shacks, civic structures, stone or
masonry walls, fences, corrals or pens (both Euro-American and Ute), sheds, barns, or
outhouses. Although typically located in desirable areas or near reliable water sources, historical
architecture can be found in nearly every setting or environment.

Artifact Scatters/Middens: Historical artifact scatters and middens may consist of one or more
of the following: glass, ceramics, cans, building materials, barbed wire, cartridge cases, faunal
material, personal items, and miscellaneous artifacts. Artifact densities may range from relatively
sparse to relatively dense scatters. Historical artifact scatters can represent light or intense land
use, and can be encountered in nearly any environment or elevation. Artifact scatters may be
associated with isolated residences, large settlements, and campsites, or they may be the result of
random dumping episodes.

Historical Burials/Cemeteries: Early historic period burials may consist of isolated burials of
one or more individuals, while early cemeteries contain numerous individuals. Several
cemeteries exist within the Uinta Basin. In addition, several isolated burials, located both on
public and private land, have been recorded. Other isolated burials might yet be encountered.

Irrigation Systems/Canals: The development of agriculture and ranching in the Uinta Basin
often required the building of waterworks to bring water into relatively dry regions. In general,
irrigation works are categorized as either improvements made on natural drainages or as the
construction of new waterways. Irrigation works can include ponds, dams, concrete, stone-lined
or earthen ditches or canals, headgates, culverts, diversion gates, or wells.

Mining Sites: In many parts of the Uinta Basin, the mining industry has played an important
economic role. Mining-related sites are variable in both size and in complexity. Recorded
examples include small-scale mining efforts at one locale, small-scale operations at multiple
sites, and complex mining works at one or more locations carried out by large mining firms. The
goals of Uinta Basin mining efforts are also varied, with several different kinds of precious
metals (i.e., gold, silver, copper, and uranium), minerals, and hydrocarbons sought. Besides the
actual mine or quarry, mining sites can have related architecture, temporary camps, ore piles,
middens, artifact scatters, burials, or aspen art located nearby. Additionally, railroads constructed
specifically to serve the mining industry may also be associated with mine sites.

Oil and Gas Industry Sites: Oil and gas industry historical sites can consist of pipelines, wells,
processing and transport facilities, and prospects. The first well in the Uinta Basin was drilled on
the East Tavaputs Plateau in 1900 (Spangler 1995). Although unsuccessful, the sinking of this
first well foreshadowed the fervent activity that would occur in the area 40 years later. While
more than 40 wells were drilled in the Uinta Basin between 1908 and 1913, most historical
archaeological and structural sites associated with the industry date to the post-World War 1l era,
when oil and gas exploration began in earnest.

Privies/Outhouses: Prior to the installation of buried sewer lines, sanitation facilities often
consisted of excavated pits designed to collect and contain waste. Although originally intended
to serve as sanitation facilities, privies often served as secondary refuse dumping locales.
Additionally, personal items were often accidentally dropped into privies during use. Due to
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secondary dumping and accidental loss, many privies routinely contain high numbers of artifacts,
and because the subsurface deposit is often undisturbed, may serve as valuable sources of data.
Privies are routinely found in association with campsites, private residences, public structures,
military posts, and commercial buildings. Privy sites have been found on mining sites and other
industrial sites as well. There is no clear indication of the frequency and/or distribution of such
sites that can be found in the existing cultural resource literature, thus it is unclear how many
historical privies and outhouses may exist. However, given their general association with
permanent and/or long-term occupation sites, few privies are likely to be found on BLM lands.

Historical Transportation Sites: Establishing efficient transportation routes was one of the
main goals of explorers and settlers during the settlement of the West. The Uinta Basin was no
different. As Euro-Americans settled the Uinta Basin, establishing efficient travel avenues was of
vital importance in aiding the growth of settlements, the mining industry, and the agriculture and
ranching businesses. To date, identified transportation-related sites include trails, paths, paved
and unpaved roads, bridges, railroads, wagon and stagecoach routes, stagecoach and railroad
stops, railroad section stations, ferry sites, and airstrips and runways. Furthermore, as trappers
and fur traders routinely used waterways for travel, the shores of various sections of waterways
might contain evidence of early travel.

3.3.2.3 NON-ARCHAEOLOGICAL SITE TYPES

Non-archaeological site types are distinguished from archaeological site types in order to discuss
places that are not necessarily associated with prehistoric or historical artifacts assemblages and
collections. The most typical non-archaeological site type is a traditional cultural property (TCP),
which is defined as a district, site, building, structure, or object that is valued by a community for
the role it plays in sustaining the community's cultural integrity (NPS 1990). Such places
generally figure in important community traditions or in culturally important activities and, as
such, may be eligible for listing on the NHRP. Tribal representatives commonly identify TCPs
during the government-to-government consultation process that is required of federal agencies.
However, TCPs can also be identified by representatives of other groups, such as historical
culture groups associated with the Euro-American migration to the western United States. Some
common site types are lakes and springs, land features, and traditional gathering or collection
areas.

3.3.3 NATIONAL REGISTER-LISTED SITES

Regional archaeological data identify several cultural resource sites that have been determined to
have local, regional, or national significance. Such sites may be listed on the NRHP. While there
are several such sites in the region, only one site occurs immediately adjacent to the study area.
This cultural resource site is located within Nine Mile Canyon, which occurs along the south
margin of the project area. While there are no cultural resource sites within the project area that
have been listed on the NRHP, there are several sites that have been determined eligible for it.
As such, it should be remembered that cultural resource sites that have been determined eligible
for listing on the NRHP are afforded the same level of protection and consideration in planning
and land use decisions as those that are listed. Currently, the location of all eligible cultural
resource sites within the project area is unknown. This is primarily due to the large volume of
archaeological data that have been generated through previous cultural resource inventories.
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Such sites are often identified on a project-specific basis during a pre-field literature
investigation.

3.3.4 SUMMARY OF CULTURAL RESOURCES

Cultural resources within the project EIS study area are numerous, diverse, and widely dispersed.
Although many of these resources have been documented over years of study, a comprehensive
picture of the exact distribution of the resources is not possible due to the large area
encompassed and the lack of region-wide systematic study.

Nonetheless, previous data and investigations do provide a general picture of the types of sites
present and their locations. It is not possible to provide exact data on the location of all types of
cultural resources and therefore gauge with precision the effects of particular management
decisions on those resources. However, it is possible to derive general tendencies for site
locations that can be used to gauge the relative probable severity of the impacts of various
management decisions on cultural resources in the overall area. For the project EIS study area,
the method established in the Vernal RMP for identifying high and low probabilities zones
would be used for subsequent cultural resources analyses. The criteria used in that study provide
replicable proxy data for site location, and can be used to gauge whether proposed development
activities are more or less likely to impact cultural resources.
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3.4 GEOLOGY AND MINERALS

3.4.1 MINERAL RESOURCES

All federal lands across the project area have been designated as having medium or high
occurrence potential for oil and gas resources. Other mineral resources tend to concentrate in a
few areas, particularly along the Green River floodplain in the northeastern project area, or along
Nine Mile Canyon in the southern project area.

3.4.1.1 OiL AND GAS RESOURCES

Oil and natural gas are the major mineral resources in the Uinta Basin, and exploration and
extraction of oil and gas is the primary industry (Clem 1985, BLM 2005b). Most of the federal
lands in the project area—at least 90%—are currently open to leasing subject standard terms
and/or to seasonal or other minor constraints (BLM 2008c). Areas subject to no surface
occupancy are primarily in the floodplain of the Green River and portions of Nine Mile Canyon
(BLM 2008c). For the 176,916 acres of federal lands in the project area, leasing is subject to the
following stipulations/conditions:

e Category 1—Open to leasing, subject to standard terms and conditions: 148,538 acres.

e Category 2—Open to leasing, subject to seasonal or other minor constraints: 11,548
acres.

e Category 3—Open to leasing, subject to no surface occupancy or other major constraints:
16,830 acres.

The Vernal Draft RMP/EIS (BLM 2005a) estimated that there is approximately 22 trillion cubic
feet of natural gas reserves in the Uinta Basin.

3.4.1.2 TAR SANDS

Tar sand is a type of oil sand or sandstone from which the lighter fractions of crude oil have
escaped, leaving a residual asphaltic material to fill the voids between sand grains. Alternatively,
a tar sand deposit may be characterized as a body (or bodies) of porous rock saturated by very
thick, immobile hydrocarbon residues (e.g., bitumen, tar, or degraded oils that have lost their
volatile components) that cannot be recovered by conventional oil-producing methods (BLM
1994). Such hydrocarbons can be liberated from tar sands by heating and other processes. In the
Uinta Basin's geologic formations, the substance that fills the pore space in coarse sandstones or
forms cement in loose unconsolidated sands is a tarry residuum of petroleum (Pruitt 1961), and
the ore retrieved is bitumen. The bituminous tar sands in and near the project area, along the
margins of the Uinta Basin, are hosted primarily in the Tertiary sediments of the Green River and
Uinta Formations. The Green River Formation is widely regarded as the principal source rock for
all bitumen in the Uinta Basin (BLM 1994; BLM 2005a).

In the early 1980s, certain tar sand deposits in the Uinta Basin were divided into seven Special
Tar Sand Areas (STSAs) designated by the U.S. Geological Survey under direction from
Congress, pursuant to the Combined Hydrocarbon Leasing Act of 1981 (BLM 2002a). In
general, areas included within STSAs have the highest potential for the occurrence and
development of tar sands (BLM 1994). Tar sand deposits in the project area are located in one of
these STSAs (Table 3-12), the Sunnyside STSA, which is in the southwestern portion of the
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project area and extends south and west beyond it. The Pariette STSA is immediately north of
the project area, in the South Myton Bench area (BLM 2005b, BLM 2002a). The Sunnyside and
Pariette STSAs also fall within lands having significant potential for conventional oil and gas
deposits.

In addition, a minor tar sand deposit, the Nine Mile Canyon Tar Sand Deposit, has also been
delineated within the project area, though the number of barrels of bitumen has not been
estimated (BLM 2002a, Blackett 1996).

Table 3-12. Estimated Number of Barrels of Bitumen Contained within the STSAs in and
near the Project Area

STSA Geologic Formations Barrels of Bitumen
Pariette Uinta Formation 12.0-15.0 million
Sunnyside (northern) Wasatch Formation 3.5-4.0 billion

Sources: BLM 1994, BLM 2002a, Blackett 1996, Covington and Young 1985.

Congress has attempted to encourage the development of tar sand resources as an alternative to
traditional oil deposits with passage of the Combined Hydrocarbon Leasing Act of 1981. The
Pariette and Sunnyside STSAs each contain a Combined Hydrocarbon Lease (CHL), but because
they are attractive primarily for their oil and gas potential, and because tar sand development
associated with a CHL could be more disruptive to environmental resources than oil and gas
development, development on the leases in those STSAs, if it occurs, would most likely be for
oil and gas (BLM 2002a, BLM 1994). All CHLs issued in STSAs are regulated by an amended
leasing category system, as follows:

e Open to leasing, with standard stipulations

e Open to leasing, with standard and special stipulations
e Open to leasing, with no right of surface occupancy

e Closed to leasing

There was significant interest in tar sands during the energy "boom" of the early 1980s. While
state and federal governments have encouraged tar sands exploration and development research,
commercial extraction of oil from tar sand deposits has not yet occurred (Blackett 1996), and the
industry has restricted itself to experimental recovery methods on pilot areas (BLM 1994). As of
October 2001, only four tar sand surface mining operations were permitted in the Vernal
Planning Area as a whole, all located in Uintah County. However, there are no approvals to
mine-develop tar sands on any of the CHLs (currently authorized or closed).

The Sunnyside and Pariette STSAs have a high potential for and certainty of occurrence of tar
sands. However, because of higher production costs, at current oil and gas prices, extraction of
oil from the bitumonous tar sands in the STSASs is not an economical use of this resource. A rise
in the price of oil or improvement in extraction technology would be required to cause increased
interest in these deposits for the extraction of fossil fuels (BLM 2002a). There are no active tar
sand mining projects in the Myton Bench area or in the project area (BLM 2005b). Therefore, for
economical, logistical, regulatory, and environmental reasons, the potential for development of

3-35



Gasco Draft EIS Chapter 3. Affected Environment
3.4 Geology and Minerals

this resource, other than for asphalt paving (as in Uintah County's privately owned asphalt pits),
is anticipated to remain low over the next 15 years (BLM 2002a).

In November 2008 the BLM released the Approved Resource Plan Amendments/Record of
Decision for Oil Shale and Tar Sands Resources to Address Land Use Allocation in Colorado,
Utah, and Wyoming and Final Programmatic Environmental Impact Statement (BLM 2008a).
This decision designated some of the Vernal FO as available for application for commercial
leasing and future exploration and development of tar sands resources. None of the lands open
for commercial leasing of tar sands fall within the project area.

3.4.1.3 OIL SHALE

Oil shale generally refers to fine-grained, sedimentary rock (e.g., marlstone) containing kerogen,
which is a fossilized organic material that can be converted to conventional oil via retorting or
distillation. This process can yield 15 gallons or more of oil per ton of rock (Cashion 1967). Oil
shale is hosted within the lower part of the Parachute Creek Member of the Green River
Formation, at a depth of 2,000 to 4,000 feet, where it accumulated in lake sediments during the
deposition of the Green River Formation. The Mahogany Oil Shale Zone of the Parachute Creek
Member, which outcrops in the southern part of the project area and dips north toward Uinta
Basin (Cashion 1967), is the source of oil shale in the project area (BLM 2005a).

One known oil shale deposit encroaches on the northeastern project area. Here, oil shale has an
overburden of less than 3,000 feet, and the mahogany bed is 3040 feet thick, with an oil shale
yield of at least 25 gallons per ton (BLM 2002a, BLM 2006e). However, the thicker mahogany
oil shale zones east of the project area are considered the more productive reserves (BLM
2005b).

In November 2008 the BLM released the Approved Resource Plan Amendments/Record of
Decision for Oil Shale and Tar Sands Resources to Address Land Use Allocation in Colorado,
Utah, and Wyoming and Final Programmatic Environmental Impact Statement (BLM 2008a).
This decision designated some of the Vernal FO as available for application for commercial
leasing and future exploration and development of oil shale resources. A total of 80,834 acres of
the lands open for commercial leasing of oil shale fall within the project area.

Considering the presence of the underlying Mahogany Oil Shale Zone, there is a high potential
for occurrence of oil shale within the northeastern project area. However, there are currently no
active mine permits or extraction activities in the project area, and most development activity
during the next 15 years, if it occurs, is expected to occur east of the Green River (BLM 20023,
BLM 2005a). Therefore, although 80,834 acres are designated as Open to oil shale leasing (BLM
2008c¢), development and production of oil shale in those lands is unlikely during the life of the
project.

3.4.1.4 GILSONITE

Gilsonite is a black, pitch-like, petroleum substance that occurs in pure form in veins in the
Tertiary sediments of the Uinta Basin. It is a petroleum substance of uniform composition and
texture. Gilsonite compounds are often quite strong and offer resistance to heat, acids, and
alkalies, making them valuable for weatherproofing, but also for fuels, lubricants, high-grade
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varnishes, lacquers, paints, acid proofing, inks, and mastic (Crawford 1960). The Uinta Basin is
the principle source of gilsonite in the world (BLM 1994).

Gilsonite is known to occur in the Uinta and Green River Formations, and especially where the
Green River Formation abuts the Uinta Formation—which happens right in the middle of the
project area. The composition of the Uinta Formation is more uniform east of the Green River
and more broken and shaley west of the river, which has had a direct effect on the level of
gilsonite detection and development on each side of the river. The composition of the Green
River Formation has resulted in more dikes of gilsonite (which cut across the bedding planes of
the surrounding rock and thus are visible on the surface) east of the river and more sills of
gilsonite (which occur parallel to and between bedding planes and thus are shorter, narrower, and
less likely to be exposed at the surface) west of the river (BLM 1994, BLM 2005b).

The project area overlaps with one of two main areas of moderate to high gilsonite potential west
of the Green River in the Vernal Planning Area (BLM 1994). The known Pariette System dikes
are near, less than 2 miles north and east of the project area (BLM 2005a, Verbeek and Grout
1993), and the buffers for these dikes extend into the northern and eastern project area,
accounting for approximately 5,000 acres. The northern and eastern project area (approximately
44,000 acres; BLM 1994) have been designated as having high potential, and the central and
western project area (approximately 55,000 acres; BLM 1994) have been designated as having
moderate potential.

Currently, there are no active leases or prospecting permits for gilsonite within the project area or
north of the project area (BLM 1994, BLM 2005a). To date, commercial interest has focused
solely upon the most accessible deposits east of the Green River and the project area. However,
as the higher-grade eastern deposits are exhausted, the poorer western deposits will become more
attractive to mining. Therefore, it is possible that lands within and north of the project area with
high gilsonite potential would be explored for development in the future, potentially during the
life of the project.

3.4.1.5 LOCATABLE MINERALS

Within the project area, only a few locatable minerals have potential to occur: uranium and
placer gold. Uranium deposits are known to exist in the carboniferous units of the Uinta
Formation (Chenoweth 1992), which underlies most of the project area. Small placer deposits of
fine gold occur in alluvium along the Green River starting in the northeastern corner of the
project area and extending northeastward along the river.

As provided by the BLM, no mining claims are currently in the project area (BLM 2002a). The
exploration and development of locatable minerals has been historically low in the vicinity of the
project area, due to the majority of public lands being withdrawn from mineral entry by
Executive Order 5327 (April 15, 1930), as amended by Public Land Order 4522 (September 13,
1968). The uranium deposits in and near the project area have not been developed since 1958,
when the lone operation shut down after yielding 161 tons of ore and 649 Ib of uranium oxide
(U308), averaging 0.2% uranium (Chenoweth 1992). The gold placer deposits are unlikely to be
profitable enough to warrant operations during the life of the project and, thus, are unlikely to be
developed (BLM 1994).
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Based on the known geology of the area, these locatable minerals (i.e., uranium and gold) in the
project area are classified as having moderate occurrence potential with a high degree of
certainty. However, there is a low potential for new mining claims to be issued over the life of
the project, due to regulatory requirements and low economic quality and quantity of deposits in
the project area (BLM 2002a).

3.4.1.6 MINERAL MATERIALS

Mineral materials within the project area comprise primarily building stone, but also sand and
gravel. Building stone has a high to moderate potential for occurrence in the southern portion of
the project area, from Duchesne County into Uintah County, adjacent to the Bad Land Cliffs and
within Nine Mile Canyon (BLM 1994, BLM 2002a). In this area, where the Green River
Formation is above the Mahogany Zone and below contact with the Uinta Formation, building
stone is also likely of high quality; the thin sandstones of the Green River Formation, particularly
of the Parachute Creek Member, are known to be high-quality sources of building stone, and the
many, steep, continuous cliffs of Green River Formation outcrop and erode into float material
(BLM 1994, BLM 2002a) in this area. At least 60% of lands in this area are administratively
Open to mineral materials disposal.

Sand and gravel, of quality varying from poor to medium, have medium to high potential for
occurrence along Wells Draw (in the west-central portion of the project area) and in the alluvial
deposits of the Green River (BLM 1994, BLM 2002a), but low development potential.

It is likely that exploration and development of building stone in the southern project area would
continue over the life of the project (BLM 1994, BLM 2002a).
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Chapter 3. Affected Environment
3.5 Land Use and Transportation

The primary land uses within and adjacent to the project area include oil and gas development,

livestock grazing, hunting, and dispersed recreation. See Sections 3.16 Wildlife, 3.6 Livestock

Management, and 3.8 Recreation for details on these specific land uses. There is minimal
cultivated cropland in the area, given the composition of dry desert shrubland, typical of the

Uinta Basin. There are no commercial buildings/facilities or private residences within the project

area. The nearest residential community is Myton (population 550), located approximately 15
miles north of the northern project boundary line.

There are 31 road and utility rights of way (ROWS) within the project area. All of the ROWSs in
the project area are well field—related (Table 3-13).

Table 3-13. Project Area Rights of Grants

ROW Number ROW Grant Holder Type of ROW Grant Expiration Date
UTU-047455 Canyon Gas Resources Gas Pipeline 11/24/2011
UTU-032707 EOG Resources Gas Pipeline 08/02/2011
UTU- 062794 Dominion Exploration and Production | Gas Pipeline 12/31/2035
UTU-050806 Dominion Exploration and Production | Gas Pipeline 05/20/2012
UTU-077736 Dominion Exploration and Production | Gas Pipeline 12/31/2031
UTU-77733 Dominion Exploration and Production | Gas Pipeline 12/31/2031
UTU-071257 Dominion Exploration and Production | Access Road 12/31/2024
UTU-069105 Dominion Exploration and Production | Access Road 12/31/2022
UTU-049204 Dominion Exploration and Production | Gas Pipeline 06/23/2012
UTU-053910 Dominion Exploration and Production | Gas Pipeline 05/06/2014
UTU-081577 Gasco Production Gas Pipeline 12/31/2035
UTU-081576 Gasco Production Access Road 12/31/2035
UTU-080369 Gasco Production Gas Pipeline 12/31/2034
UTU-081601 Gasco Production Gas Pipeline 12/31/2035
UTU-079035 Gasco Production Gas Pipeline 12/31/2032
UTU-079030 Gasco Production Access Road 12/31/2031
UTU-076935 Gasco Production Access Road 12/31/2019

UTU-081261-03

Uintah County

Access Road

No Expiration Date

UTU-081573-06

Duchesne County

Access Road

No Expiration Date

UTU-050807 Wexpro Company Access Road 07/13/2012
UTU-050815 Questar Gas Gas Pipeline 07/11/2012
UTU-057507 Questar Gas Gas Pipeline 09/18/2015
UTU-69139 Questar Gas Gas Pipeline 12/31/2023
UTU-050827 Questar Gas Gas Pipeline 08/30/2012
UTU-050828 Questar Gas Gas Pipeline 08/30/12
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Table 3-13. Project Area Rights of Grants

ROW Number ROW Grant Holder Type of ROW Grant Expiration Date
UTU-054797 Questar Gas Gas Pipeline 04/29/2015
UTU-057508 Questar Gas Gas Pipeline 09/18/2015
UTU-059129 Questar Gas Gas Pipeline 05/31/2017
UTU-069109 Questar Gas Gas Pipeline 12/31/2013
UTU-077734 Questar Gas Gas Pipeline 12/31/2031
UTU-077735 Questar Gas Gas Pipeline 12/31/2031

Source: BLM 2006f.

3.5.2 TRANSPORTATION

Access to the project area is from U.S. Highway 40, 15 miles to the north. It is the major
thoroughfare for the area, serving as a route to Vernal and other communities and for tourist
traffic to public lands, Dinosaur National Monument, Flaming George National Recreation Area,
and other National Forest locations.

The transportation network that serves the project area consists primarily of county and BLM-
maintained dirt and two-track roads. Approximately 560 miles of roads (including well field
access roads) currently provide access for oil and gas operations, livestock grazing, and
recreation activities in the project area. Major roads in the study area are the Sand Wash Road,
Wrinkle Road, Wells Draw Road, Pariette Bench Road, Eightmile Flat Road, and Nine Mile
Canyon Road (Map 24). Sand Wash Road provides access to the area from Highway 40. This
road runs south through the project area and ends at a BLM Ranger Station and boat launch ramp
for the Desolation Canyon section of the Green River. Wrinkle Road and Nine Mile Canyon
Road run through the southern end of the project area. The Nine Mile Canyon Road runs from
the Town of Wellington to Highway 40 south of Myton, and is designated as a National Scenic

Byway.

The majority of traffic on these roads is oil tanker trucks that visit producing wells in the area.
These trucks often travel approximately 175 miles one way to Salt Lake City via Highway 40
and Interstate 80. Other traffic on the road(s) includes water tanker trucks and maintenance and
passenger trucks associated with oil and gas development. These vehicles generally commute
locally from Roosevelt and Vernal. U.S. Highway 40 east of Myton (the least-used section
between Vernal and the project area) averaged 5,740 vehicle trips/day in 2006 (UDOT 2006).
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3.6 LIVESTOCK MANAGEMENT

3.6.1 REGIONAL MANAGEMENT OVERVIEW

The BLM Vernal FO administers grazing in the project area in accordance with the Guidelines
for Grazing Management as developed by the Utah BLM in 1997 (BLM 1997). These guidelines
were instituted for all Utah rangelands in order to meet the Standards of Rangeland Health
(BLM 1997), based on basic ecological principles that underlie sustainable production of
rangeland resources. The four fundamental standards are as follows:

e Watersheds are in or making significant progress toward properly functioning physical
condition. This condition includes their upland, riparian/wetland, and aquatic
components. Soil and plant conditions support infiltration, soil moisture storage, and the
release of water that are in balance with climate and landform, and maintain or improve
water quality, and timing and duration of flow.

e Ecological processes, including the hydrologic cycle, nutrient cycle, and energy flow, are
maintained, or there is significant progress toward their attainment, in order to support
healthy biotic populations and communities.

e Water quality complies with state water quality standards and achieves or is making
significant progress toward achieving established BLM management objectives such as
meeting wildlife needs.

e Habitats are or are making significant progress toward being restored or maintained for
federal threatened or endangered species, federal proposed, categories 1 and 2, federal
candidate, and other special status species.

Section 3 of the Taylor Grazing Act of 1934 authorizes livestock grazing on BLM-administered
public lands.

3.6.2 ALLOTMENTS IN THE PROJECT AREA

Grazing allotments encompass 197,139 acres within the boundaries of the project area (see Table
3-14 and Map 9). There are 18 grazing allotments; 7 that occur almost completely (98% or more)
within the project area, and 11 that fall partially within the project area. The allotments that are
entirely or almost entirely within the boundaries are Big Wash, Big Wash Draw, Bull Canyon,
Devil's Canyon, Little Desert, Twin Knolls, and Water Canyon 2. The allotments that occur only
partially within the project area are Antelope Powers, Castle Peak, Currant Canyon, Eightmile
Flat, Five Mile, Green River, Green River AMP, Green River Bottoms, Sand Wash, Wells Draw,
and Wetlands. There is also a stock drive trail that occurs on 896 acres of the project area.

The 18 allotments are classified in three different selective management categories: M
(Maintain), I (Improve), and C (Custodial). Under the Maintain category, management objectives
are to ensure that current uses, range conditions, and productivity are maintained. The Improve
designation means that current uses, range conditions, and productivity are not at optimal levels
and need to be addressed. Management objectives for these areas include implementation of
actions that will improve existing resource conditions and productivity and enhance overall
multiple use opportunities. Custodial management means that present management is satisfactory
or is the only logical management under existing conditions.
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Management Livestock Total Acres within Percent of Total AUMs Calculated
Allotment Category Class Allotment Project Area | Allotment in Allocated to AUMSs in
Acreage Project Area* Livestock Project Area

Antelope Powers M Cattle/Sheep 39,918 4,261 11% 4,463 476
Big Wash M Cattle 5,366 5,366 100% 980 980
Big Wash Draw M Cattle 8,372 8,372 100% 516 516
Bull Canyon M Cattle 17,081 16,789 98% 1,000 983
Castle Peak M Sheep 51,871 32,069 62% 4,760 2,943
Currant Canyon M Cattle 7,110 1,838 26% 433 112
Devil's Canyon M Cattle 17,039 17,034 100% 2,719 2,719
Eightmile Flat M Sheep 27,553 5,685 21% 4,266 880
Five Mile M Cattle 15,621 14,323 92% 2,161 1,981
Green River M Cattle 20,824 1,292 6% 1,381 86
Green River AMP | Cattle 10,090 24 0.2% 554 1
Green River Bottoms | Cattle 6,822 3,728 55% 462 252
Little Desert M Sheep 49,360 48,954 99% 3,804 3,773
Sand Wash M Cattle 137 98 72% 5,876 4,207
Twin Knolls M Cattle 6,970 6,969 100% 992 992
Water Canyon 2 C Cattle 6,810 6,710 99% 362 357
Wells Draw M Cattle/Sheep 10,923 10,229 94% 1,220 1,143
Wetlands I Cattle 18,463 13,397 73% 1,666 1,209
Total 320,330 197,138 37,616 23,610

*The percentage of each allotment in the project area has been rounded to the nearest digit.
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The carrying capacity of a livestock grazing allotment is defined in terms of Animal Unit Months
(AUMs). An AUM is the amount of forage necessary to sustain one animal weighing 1,000
pounds for one month. In general terms, an AUM is the amount of forage needed to sustain one
cow and her calf for a month.

Table 3-14 shows the total number of acres for each allotment whose boundaries cross into the
project area, as well as the number of acres and percentage of the allotment that actually falls
within the project area. The table also includes the total AUMs that are allocated to livestock in
each allotment, and the calculated number of AUMs that fall within the project area based on
percentages. The number of AUMs in the project area was calculated by multiplying the total
AUMs allocated to livestock by the percentage of the allotment that falls within the project area.
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3.7 PALEONTOLOGICAL RESOURCES

Paleontological resources, or fossils, are the remains, imprints, or traces of once-living organisms
preserved in rocks and sediments. These include mineralized, partially mineralized, or
unmineralized bones and teeth, soft tissues, shells, wood, leaf impressions, footprints, burrows,
and microscopic remains. The fossil record is the only evidence that life on earth has existed for
more than 3.6 billion years. Fossils are considered non-renewable resources because the
organisms they represent no longer exist. Thus, once destroyed, a fossil can never be replaced.

This paleontological resource assessment is an evaluation of potential impacts on scientifically
significant non-renewable paleontological resources that could result from energy development
within the project area.

3.7.1 REGIONAL OVERVIEW

The Area of Potential Effect (APE) is located within the south-central Uinta Basin in Uintah and
Duchesne counties, Utah. Structurally, the Uinta Basin is an asymmetrical, elongate, east-west-
trending synclinal basin bounded by the Uinta Mountains to the north, the Douglas Creek Arch
and Roan Plateau to the east, the Book Cliffs/Tavaputs Plateau to the south, and the Wasatch
Range to the west.

Sediments that today comprise the Uinta Mountains were first deposited in an east-west-trending
basin between 1,000 and 600 million years ago (mya). At this time, more than 25,000 feet of
shallow water sandstone and shale accumulated from westward-flowing stream deposits. The
basin filled and major deposition was halted, although slight periodic subsidence allowed for
thickening of sedimentary deposits (Stokes 1986). These deposits were eventually uplifted
during the Rocky Mountain—forming Laramide Orogeny (Rasmussen et al. 1999) in the latest
Cretaceous period and Paleocene epoch to form the Uinta Mountains. In conjunction with this
uplift, the southerly adjacent synclinal Uinta Basin formed (Rasmussen et al. 1999).

The Uinta Basin and the highlands surrounding the basin define a region that is well known for
its geologic history and paleontologic importance. The region preserves a discontinuous but rich
fossil record spanning at least 535 million years from the Cambrian period to the Pleistocene
epoch. Many important fossil specimens, including numerous holotypes (single physical
examples of an organism), have been collected from this region, and are now housed in museums
throughout the United States.

3.7.2 RESOURCE ASSESSMENT GUIDELINES

Paleontological resource classification is a ranking of areas and geologic units according to their
potential to contain vertebrate fossils or noteworthy occurrences of invertebrate or plant fossils.
These rankings are used in land-use planning, as well as for identifying areas that may warrant
special management and/or special designation (such as ACECs). Using published geologic
maps (Cashion 1973; Rowley et al. 1985; Witkind 1995) and the results of the literature and
museum data searches, the APE for this EIS was classified using both the BLM and USFS
paleontological resource management classification systems (BLM 1998; USFS 1996), as
described below. Note that both classification systems were used in this study at the suggestion
of the BLM; although the 1998 General Procedural Guidance for Paleontological Resource
Management H-8270-1 (BLM 1998) is being phased out as BLM policy, and the Potential Fossil
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Yield Classification (PFYC), developed by the USFS, is currently being adopted as a
replacement, per Instructional Memorandum No. 2008-009. General Procedural Guidance for
Paleontological Resource Management categorized paleontological resources by "condition”
while PFYC categorizes them by "class" discussed below.

3.7.2.1 CoONDITION CLASSIFICATION SYSTEM

The BLM, in its General Procedural Guidance for Paleontological Resource Management H-
8270-1 (revised 1998), classifies public lands based on the potential for paleontological "areas"
to contain noteworthy occurrences of fossils using the following criteria:

e Condition 1: Areas that are known to contain vertebrate fossils or noteworthy
occurrences of invertebrate or plant fossils. Consideration of paleontological resources
will be necessary if the FO review of available information indicates that such fossils are
present in the area.

e Condition 2: Areas with exposures of geological units or settings that have high potential
to contain vertebrate fossils or noteworthy occurrences of invertebrate or plant fossils.
The presence of geologic units from which such fossils have been recovered elsewhere
may require further assessment of these same units where they are exposed in the area of
consideration.

e Condition 3: Areas that are very unlikely to produce vertebrate fossils or noteworthy
occurrences of invertebrate or plant fossils based on surface geology, igneous or
metamorphic rocks, extremely young alluvium, colluvium, aeolian deposits, or deep-soil
presence. However, if possible it should be noted at what depth bedrock may be expected
in order to determine if fossiliferous deposits may be uncovered during surface-disturbing
activities.

Either Condition 1 or Condition 2 may trigger the initiation of a formal analysis of existing data
prior to authorizing land-use actions involving surface disturbance or transfer of title. Condition
3 suggests that further paleontological consideration is generally unnecessary (BLM 1998).

3.7.2.2 POTENTIAL FOSSIL YIELD CLASSIFICATION

Occurrences of paleontological resources are closely related to the geologic units that contain
them. The potential for finding important paleontological resources can therefore be broadly
predicted by the presence of the pertinent geologic units at or near the surface. Therefore,
geologic mapping can be used as a proxy for assessing the potential for the occurrence of
important paleontological resources. The PFYC system was originally developed by the USFS's
Paleontology Center of Excellence, and the Region 2 (USFS) Paleo Initiative (USFS 1996). The
PFYC is in the process of being formally adopted by the BLM to promote consistency between
agencies and throughout the BLM. It should be utilized for land-use planning efforts and for the
preliminary assessment of potential impacts and mitigation needs for specific projects.

Under the PFYC system, geologic units are classified based on the relative abundance of
vertebrate fossils or uncommon invertebrate or plant fossils and their sensitivity to adverse
impacts, with a higher class number indicating a higher potential. This classification should be
applied at the geologic formation or member level. It is not intended to be an assessment of
whether important fossils are known to occur occasionally in these units (i.e., a few important
fossils or localities widely scattered throughout a formation does not necessarily indicate a
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higher class). Nor is it intended to be applied to specific sites or areas. The classification system
is intended to provide baseline guidance to assessing and mitigating impacts to paleontological
resources. In many situations, the classification should be an intermediate step in the analysis,
and should be used to assess additional mitigation needs.

Class 1: This describes geologic units that are unlikely to contain recognizable fossil
remains. This includes units that are igneous or metamorphic in origin (but excludes
tuffs), as well as units that are Precambrian in age or older. Management concern for
paleontological resources in Class 1 units is negligible or not applicable. No assessment
or mitigation is needed except in very rare circumstances. The occurrence of significant
fossils in Class 1 units is non-existent or extremely rare.

Class 2: This describes sedimentary geologic units that are not likely to contain
vertebrate fossils or scientifically significant nonvertebrate fossils. This includes units in
which vertebrate or significant nonvertebrate fossils are unknown or very rare, units that
are younger than 10,000 B.P., units that are aeolian in origin, and units that exhibit
significant diagenetic alteration. The potential for impacting vertebrate fossils or
uncommon invertebrate or plant fossils is low. Management concern for paleontological
resources is low, and management actions are not likely to be needed. Localities
containing important resources may exist, but would be rare and would not influence the
classification.

Class 3: This describes fossiliferous sedimentary geologic units where fossil content
varies in significance, abundance, and predictable occurrence. It also describes
sedimentary units of unknown fossil potential. These units are often marine in origin with
sporadic known occurrences of vertebrate fossils. Vertebrate fossils and uncommon
nonvertebrate fossils are known to occur inconsistently, and predictability is low. The
Class 3 designation includes units that are poorly studied and/or poorly documented, so
that the potential yield cannot be assigned without ground reconnaissance. Management
concern for paleontological resources in these units is moderate, or cannot be determined
from existing data. Surface-disturbing activities may require field assessment to
determine a further course of action.

. The Class 3 category includes a broad range of potential impacts. Geologic units
of unknown potential, as well as units of moderate or infrequent fossil occurrence, are
included. Assessment and mitigation efforts also include a broad range of options.
Surface-disturbing activities will require sufficient assessment to determine whether
significant fossil resources occur in the area of a proposed action, and whether the action
could affect the paleontological resources”

Class 4: This describes Class 5 geologic units (see below) that have lowered risks of
human-caused adverse impacts and/or lowered risk of natural degradation. They include
bedrock units with extensive soil or vegetative cover, bedrock exposures that are limited
or not expected to be impacted, units with areas of exposed outcrop that are smaller than
two contiguous acres, units in which outcrops form cliffs of sufficient height and slope so
that impacts are minimized by topographic effects, and units where other characteristics
are present that lower the vulnerability of both known and unidentified fossil localities.

o The potential for impacting significant fossils is moderate to high, and is
dependent on the proposed action. The bedrock unit is Class 5, but a protective layer of
soil, thin alluvial material, or other mitigating circumstances may lessen or prevent
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potential impacts to the bedrock resulting from the activity. Class 4 and Class 5 units are
often combined as Class 5 for general application, such as planning efforts or preliminary
assessments, as Class 4 is determined from local mitigating conditions and the impacts of
the planned action.

Class 5: This describes highly fossiliferous geologic units that regularly and predictably
produce vertebrate fossils or uncommon invertebrate or plant fossils, and that are at risk
of human-caused adverse impacts or natural degradation. These include units in which
vertebrate fossils or uncommon invertebrate or plant fossils are known and documented
to occur consistently, predictably, or abundantly. Class 5 pertains to highly sensitive units
that are well exposed with little or no soil or vegetative cover, units in which outcrop
areas are extensive, and exposed bedrock areas that are larger than two contiguous acres.

o Management concern for paleontological resources in Class 5 units/areas is high,
because the potential for impacting significant fossils is high. Vertebrate fossils or
uncommon nonvertebrate fossils are known from the impacted area, or can reasonably be
expected to occur in the impacted area. Assessment by a qualified paleontologist is
required in advance of surface-disturbing activities or land tenure adjustments, and
mitigation will often be necessary before and/or during surface-disturbing actions. Field
surveys prior to authorizing any surface-disturbing activities will usually be necessary.
On-site monitoring may also be necessary during construction activities. Designation of
areas of special interest and concern may be appropriate.

3.7.3 RESOURCE ASSESSMENT OVERVIEW

Ground disturbance associated with the proposed action has the potential to impact the six

mapped geologic units listed in Table 3-15 (Cashion 1973; Rowley et al. 1985; Witkind 1995).
Four of these have the potential to contain fossils of varying taxonomic affinities, significance,

and abundance. The paleontological sensitivities of the six units were evaluated using the

classification systems developed by the BLM and USFS presented in Sections 3.7.2.1 and

3.7.2.2. The results are summarized in Table 3-15, and were used to compile paleontological
sensitivity maps (see Maps 10 and 11).

Table 3-15. Summarized Paleontological Sensitivities of Geologic Units within the Project
Area Using the Condition Classification System and the PFYC System1

Geologic Unit Map Age Typical Condition PFYC
Abbreviation Fossils Classification
Alluvium Qa, Qal, Qac Holocene None Condition 3 Class 2
Colluvium Qac Holocene None Condition 3 Class 2
River Terrace Qr Pleistocene | Vertebrates? Condition 3 Class 2
Deposits
Older Pediment Qop Pleistocene | Vertebrates® Condition 3 Class 2
Deposits
Uinta Formation Tu, Tul Eocene Vertebrates, Condition 1 Class 5
invertebrates
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Table 3-15. Summarized Paleontological Sensitivities of Geologic Units within the Project
Area Using the Condition Classification System and the PFYC System'

Geologic Unit Map Age Typical Condition PFYC
Abbreviation Fossils Classification
Green River Tgsl, Tgs, Eocene Vertebrates, Condition 1 Class 5
Formation Tgu, Tgm, invertebrates,
Tgdu, Tge plants

"Map abbreviations are from published USGS geologic maps: Cashion (1973), Rowley et al. (1985), and Witkind (1995).

No records of fossil localities of Pleistocene age from the study area and vicinity were found during the museum record
searches.

3.7.4 SUMMARY

Based on the geologic mapping of Cashion (1973), Rowley et al. (1985), and Witkind (1995), the
APE for the project area contains six geologic units (Map 7). These consist of four surface
deposits including alluvium and colluvium of Holocene age and river terrace deposits and older
pediment deposits of Pleistocene age, and two bedrock units including the Green River and Uinta
Formations of Eocene age. With the exception of the Holocene-age alluvial and colluvial
deposits, which are too young to contain fossils, four units have the potential to contain
scientifically significant fossils.

At least 134 previously recorded fossil localities occur within the Green River and Uinta
Formations in the project area. Additionally, paleontological data received from two museums
were georeferenced only to the county level. From Uintah and Duchesne counties, these
institutions have 302 catalogued vertebrate and invertebrate fossil specimens from the Uinta
Formation, and 22 catalogued plant, invertebrate, and vertebrate fossil specimens from the Green
River Formation. Because of the lack of geographic coordinates associated with these records, it
is not known whether these specimens were collected from inside or outside of the study area,
but they do corroborate the paleontological sensitivity of the geologic units within it.
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3.8 RECREATION

3.8.1 REGIONAL OVERVIEW

Public lands within Uintah and Duchesne counties provide diverse recreational opportunities
such as boating and fishing on the Green and White Rivers, OHV use, hunting, sightseeing and
wildlife viewing, hiking, and dispersed camping. Some of the major attractions in the region are
the San Rafael Swell, the Book Cliffs-Westwater Area, Nine Mile Canyon, Desolation Canyon,
Flaming Gorge National Recreation Area, Price Canyon Recreation Area, and Dinosaur National
Monument. The region attracts recreational users from throughout the Uinta Basin, as well as
from western Colorado, Wyoming, Idaho, and Utah's heavily populated Wasatch Front.

3.8.2 RECREATIONAL OPPORTUNITIES

The BLM's basic units of recreation management are the Special Recreation Management Area
(SRMA) and the Extensive Recreation Management Area (ERMA). An SRMA is an area where
recreation is emphasized. Within an ERMA, recreation is generally unstructured and dispersed,
minimal recreation-related investments are required, and there are minimal regulatory constraints
(BLM 2005a). ERMAs generally cover all areas that are not designated as SRMAS. The majority
of the project area lies within the ERMA; however, popular recreational destinations in the
project area include Nine Mile Canyon Scenic Byway, Nine Mile Canyon, Desolation Canyon,
and Pariette Wetlands. These four areas provide recreational opportunities to river rafters, scenic
drivers, waterfowl hunters, and bird watchers each year. In addition, land approximately 3 miles
east and west of Wells Draw on the bench above Nine Mile Canyon is used by the wilderness
therapy group Second Nature for its operations. OHV riding and hunting are both common, but
dispersed, activities in the project area.

3.8.3 RECREATION USE IN SPECIAL RECREATION MANAGEMENT AREAS

3.8.3.1 NINE MILE CANYON SRMA

Nine Mile Canyon (including the land within the canyon, as well as the surrounding mesas) is
managed by the BLM as an SRMA to protect cultural values and scenic vistas (BLM 2008c).
Most of the SRMA is located between the Duchesne/Carbon County line and the Nine Mile
Canyon Road to the south, and the Wrinkle Road to the north. This SRMA intersects the project
area along the project area's southern boundary. Approximately 32,552 acres of Nine Mile
Canyon that are managed as an SRMA lie inside the boundaries of the project area (Map 12).
Nine Mile Canyon is noted for containing the highest concentration of petroglyphs in the United
States (BLM 2005a). Historically, the canyon was a stage and freight route; remains of stage
stops, roadhouses, and an old telegraph line are also present. The substantial amount of rock art,
Fremont cultural artifacts, Ute Tribal remains, and historical artifacts located in the SRMA has
prompted consideration of the area as a National Historic District under the NHPA. Cultural
resources within Nine Mile Canyon are also protected by the Antiquities Act, which prohibits
excavations or acts that may injure or destroy any historic or prehistoric ruins, dwellings, or
other structures (BLM 2007c).
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Nine Mile Canyon Road is a popular touring route on weekends in the spring and summer.
Travel through the canyon is possible along a narrow, unpaved road suitable for most passenger
and small recreational vehicles in fair weather. Due to the unique and rare cultural and natural
resources within the canyon, Nine Mile Canyon Road has been designated as a Backcountry
Byway. Responding to the 1989 President's Commission on American Outdoors, the BLM began
designating backcountry byways to highlight an area's special recreational and scenic values, and
to increase public awareness of its lands and resources. Visitor services are available in the
canyon, but limited, and camping is not allowed except at a private facility near the canyon
mouth called Nine Mile Ranch (BLM 2007d).

Within Nine Mile Canyon and its tributary canyons, all motorized (OHV) and mechanized
(mountain bike) activity is restricted to existing roads (mostly informal "two-tracks™). Though
few mountain bikers use the Nine Mile Canyon area, OHV use is very common (see Section
3.8.4.2., OHV Recreation). The most popular routes for biking and OHV use include North
Franks Canyon (a dry wash), Dry Canyon, Cottonwood Canyon, Prickly Pear Canyon, and
Harmon Canyon. Dogs are allowed in Nine Mile Canyon, but must be kept under control at all
times and must not disturb wildlife (BLM 2007d).

A large portion of Nine Mile Canyon SRMA (19,658 acres) was inventoried by BLM in 2007
(2007h) and was determined to provide opportunities for primitive/unconfined recreation (see
Map 12). Areas that provide outstanding opportunities for primitive recreation are typically
large, roadless, and mostly undeveloped landscapes. They may also contain cultural, scenic,
geologic, botanical, or wildlife values that supplement the recreational opportunities. Adjacent
roadless and undeveloped landscapes present in the Desolation Canyon WSA to the south and
east of the SRMA enhance this recreation setting and its opportunities.

A large portion of the SRMA provides a setting that supports primitive, non-motorized, and
undeveloped recreation opportunities, including hiking, horseback riding, climbing, river
floating, fishing, viewing/studying cultural and historic sites, viewing wildlife, and viewing
scenic landscapes. This is an expansive landscape, accessible mostly by foot, horseback, or boat.
The large size of the area, coupled with a diverse landform and variety of vegetation
communities, provides a setting where visitors can be alone and isolated from the outside world
and a setting where visitors can experience personal challenge and accomplishment. This setting
also has historic and pre-historic cultures, the exploration of the Colorado River system by
Powell, and pioneer settlement. This history provides today’s visitor a sense and appreciation for
difficulties of early cultures and pioneers, and 