
3.0 AFFECTED ENVIRONMENT
 


The affected environment section provides a discussion of environmental, social, and economic factors 
that currently exist in the Pappy Draw project area. The project area was defined in Section 1.2 and shown 
on Figure 1-1. For some resources, the affected environment and analysis areas vary from the project area 
and will be defined individually. 

The critical elements, as listed in the BLM NEPA Handbook H-1790-1(BLM 2008a), and other resource 
elements of the human environment have been considered. The elements of the human environment, 
including critical elements, their status in the project area, and their potential to be affected by the 
proposed project, are listed in Table 3-1. Those items listed as “none present” would not be affected by 
the proposed project or alternatives and are not addressed further in this document. 

Table 3-1 Elements of the Human Environment, Pappy Draw Coal-bed Natural Gas 
Pilot Project, Fremont and Sweetwater Counties, Wyoming 

Element Project Area Status Addressed in This EA 
Critical Elements Per BLM NEPA Handbook H 1790-1 (BLM 1988)1 

Air Quality Potentially Affected Yes 
Areas of Critical Environmental Concern None present No 
Cultural Resources Potentially Affected Yes 
Environmental Justice Potentially Affected Yes 
Farmlands (Prime or Unique) None present No 
Floodplains None present No 
Native American Religious Concerns Potentially Affected Yes 
Non-Native Species Potentially Affected Yes 
Threatened and Endangered Plant and Animal Species Potentially Affected Yes 
Wastes (Hazardous or Solid) Potentially Affected Yes 
Water Quality (Surface and Groundwater) Potentially Affected Yes 
Wetlands and Riparian Zones Potentially Affected Yes 
Wild and Scenic Rivers None Present No 
Wilderness None Present No 

Other Elements of the Human Environment1 

Fisheries None Present No 
Geology, Minerals, and Paleontology Potentially Affected Yes 
Land Use Potentially Affected Yes 
Health and Safety Potentially Affected Yes 
Noise Potentially Affected Yes 
Range Resources Potentially Affected Yes 
Recreation Potentially Affected Yes 
Soils Potentially Affected Yes 
Socioeconomics Potentially Affected Yes 
Transportation Potentially Affected Yes 
Vegetation Potentially Affected Yes 
Visual Resources Potentially Affected Yes 
Wildlife and Fisheries Potentially Affected Yes 
Wild Horses Potentially Affected Yes 
1In alphabetical order. 
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3.0 Affected Environment 

3.1 Geology, Minerals, and Paleontology 
The project area occupies the northeastern portion of the Greater Green River Basin, a large intermontane 
structural and topographic basin that is part of the Wyoming Basin Physiographic Province. Landforms in 
the project area consist of predominantly flat terrain with some gently sloping hills and draws. Elevations 
range from 6,900 to 7,400 feet. The project area is crossed by the tributary drainages of Lost Creek, 
Arapahoe Creek, and Osborne Draw. 

3.1.1 Geology 

3.1.1.1 Regional Geology 
The Greater Green River Basin began developing about 70 million years ago and filled with sediments 
eroded from surrounding highlands and mountains during the late Cretaceous and early Tertiary periods. 
The project area lies within the northern part of the Great Divide Basin, a sub-basin of the Greater Green 
River Basin, and is located near the Continental Divide, which forms the northeastern limit of the Greater 
Green River Basin. The Continental Divide splits around the Great Divide Basin and isolates it as a 
closed, interior drainage basin. Therefore, any water entering the basin is contained within it. 

Sub-basins within the Greater Green River Basin are separated by uplifts caused by the deformation of 
basement rock, which consists of a complex of Precambrian metamorphic and intrusive rocks. At the 
surface, structural features define the margins of the basin. These structural features include the Wind 
River Range and the Green Mountains to the north, the Rawlins Uplift to the east, and the Rock Springs 
Uplift to the west. 

3.1.1.2 Project Area Geology 
The Battle Spring Formation of early Tertiary age is exposed at the surface in the project area (Love and 
Christianson 1985). An exploration test hole drilled by Patina Oil & Gas Corporation located near the 
proposed PDU wells in the northeast quarter of Section 4, Township 26 North, Range 93 West (PDU 4-1) 
provides information on the local geology. The Battle Spring Formation consists of varying thicknesses of 
shale and sandstone and is about 1,500 feet thick in the project area (Patina Oil and Gas Corp. 2001). 

Underlying the Battle Spring Formation are the stream-deposited sediments of the Wasatch Formation. 
The Wasatch Formation consists predominantly of red and gray sandstones, shales, and coal-beds and is 
about 1,100 feet thick in the project area (Love and Christianson 1985, Patina Oil and Gas Corp. 2001). 

The Wasatch Formation is underlain by the Fort Union Formation, which consists of gray sandstone, gray 
to black shale, and coal-beds. The Fort Union Formation is about 1,200 feet thick in the project area and 
is the primary target of this exploratory drilling project. The Fort Union Formation is underlain by the 
Upper Cretaceous Lance formation, which consists of interbedded fluvial brown and gray sandstones, 
shale, and thin coal-beds. 

Underlying the Lance Formation is the Fox Hills Formation, consisting of light-colored sandstone and 
gray sandy shale containing marine fossils. The Fox Hills Formation is about 50 to 100 feet thick in the 
project area and is the proposed injection zone for the proposed produced water injection. The Fox Hills 
Formation is located at a depth of 4,900 feet below ground surface and is underlain by Lewis Shale and 
12,000 feet of sedimentary rock, which lie on a basement complex of Precambrian metamorphic and 
intrusive rocks. 

Geophysical well data identify the top of the Wasatch Formation at about 1,500 feet deep in the PDU 
area, 2,500 feet deep in the EPDU area, and between 650 and 1,400 feet deep in NPDU area, suggesting a 
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3.0 Affected Environment 

rather steep dip toward the southeast. Consequently, the underlying formations are about 1,000 feet 
deeper in the EPDU and about 700 feet shallower in the NPDU, compared with the PDU. 

3.1.2 Mineral and Energy Resources 

Primary mineral resources that occur near the project area are natural gas and oil, coal, and uranium. A 
summary of each resource is provided below. 

3.1.2.1 Natural Gas and Oil 
The Great Divide Basin has been explored and developed for oil and gas resources at least since 1978, the 
earliest date for which well information is maintained by the WOGCC. Twenty-three conventional oil and 
gas wells are located within the NPDU, PDU, and EPDU. The PDU currently has conventional natural 
gas operations, and additional conventional gas well drilling is anticipated to continue in this unit 
(Krassin 2007). An oil and gas well summary, including well class and status, is provided in Table 3-2. 

Table 3-2 Oil and Gas Wells in the Project Area 
API 

Number 
Town
ship Range Section 1/4 1/16 

Unit or 
Lease Name 

Well 
Number 

Mineral 
Type 

Well 
Class Status 

PDU 
1321229 27 93 25 NW SE Federal No. 2-25 10 O PA 
1320935 27 93 25 SE SW Federal W-48763 No. 25-1 10 G PA 
1305044 27 93 25 SE NW Govt No. 1 10 O PA 
1320989 27 93 26 SE NW Federal No. 26-1 10 G PA 
1320653 27 93 26 SW NE Antelope Arch No. 2 10 O PA 
1320353 27 93 26 NW NW Antelope Arch No. 1 10 O PA 
1305033 27 93 26 SW SE Antelope Springs No. 1 10 O PA 
1305034 27 93 26 SW SW Antelope No. 2 10 O PA 
1320411 27 93 26 NE SE Federal No. 1 10 G NI 
1320900 27 93 27 SE NE East Antelope-Federal No. 27-1 10 G PA 
1320891 27 93 33 NE SW Federal W-29280 No. 33-1 10 G PA 
1322333 27 93 33 NE NE Pappy Draw Unit No. 101-33E 10 G AP 
1320557 27 93 33 SE NW Federal No. 1-33 10 G PA 
1320460 27 93 34 NW NW Lost Creek Deep UN No. 1 10 O PA 
1320985 27 93 35 NW NW Federal No. 35-1 10 G PA 
1320354 27 93 35 NE SW Crooks Creek No. 1 10 O PA 
3705963 26 93 16 SW NE Govt No. 2 10 G PA 
1322403 27 93 36 NW NW Bare Ring Butte No. 4-36 40 G SP 
3724898 26N 93W 6 SE NE Pappy Draw Federal 6-1 10 G EP 
3725167 26N 93W 4 SE NE Pappy Draw Fed 4-1C 10 G EP 
3725168 26N 93W 4 SE NW Pappy Draw Fed 4-2 10 G EP 
3725169 26N 93W 4 SE SW Pappy Draw Federal 4-3 10 G EP 
3725170 26N 93W 4 SW NE Pappy Draw Federal 4-5 10 G EP 
3725171 26N 93W 4 SW SE Pappy Draw Federal 4-4 10 G EP 
3726137 26N 93W 3 SW NW PDU 3-1 10 G AP 
3726138 26N 93W 3 NW SW PDU 3-2 10 G AP 
3726139 26N 93W 3 SW NW PDU 3-3 10 G AP 
3726140 26N 93W 4 NE SE PDU 4-2 10 G AP 
3726868 26N 93W 3 SW NW PDU 3-3 WP 10 D AP 
EPDU 
3705966 26 93 13 NE NE Unit No. 1 10 G PA 
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3.0 Affected Environment 

Table 3-2 Oil and Gas Wells in the Project Area 
API 

Number 
Town
ship Range Section 1/4 1/16 

Unit or 
Lease Name 

Well 
Number 

Mineral 
Type 

Well 
Class Status 

3706397 26 93 24 SW NW Mobil-Federal No. 1 10 G PA 
3726133 26N 92W 6 SE NW EPDU 6-1 10 G AP 
3726134 26N 92W 6 SW NW EPDU 6-3 10 G AP 
3726135 26N 92W 6 NW SW EPDU 6-4 10 G AP 
3726136 26N 92W 6 NE SW EPDU 6-5 10 G AP 
3726148 26N 92W 6 SE NW EPDU 6-2 10 G AP 
3726867 26N 92W 6 SE NW EPDU 6-1WD 10 I AP 
NPDU 
1320979 27 93 28 C SW Madex No. 28-1 10 G PA 
1320582 27 93 28 SE SW Federal A No. 1-28-A 10 O PA 
1305037 27 93 29 NW SE Govt No. 1 10 O PA 
1322592 27N 93W 21 NW SW NPDU 21-1 10 G AP 
1322593 27N 93W 22 NW SW NPDU 22-1 10 G AP 
1322594 27N 93W 22 NW SE NPDU 22-2 10 G AP 
1322595 27N 93W 22 NW NE NPDU 22-3 10 G AP 
1322596 27N 93W 23 NW NE NPDU 23-1 10 G AP 
1322597 27N 93W 23 NW NW NPDU 23-2 10 G AP 
1322604 27N 93W 28 NW NW NPDU 28-1 10 G AP 
1322910 27N 93W 22 NW SE NPDU 22-2 WD 10 I AP 
Source: WOGCC 2005a, 2008a Well Class: Status: 

O = Oil Well PA = Plug & Abandoned 
Mineral Type: G = Gas Well AP = Permit to Drill 
10 = Federal I = Injection Well SP = Well Spudded 
40 = State D = Disposal Well EP = Expired Permit 

There are currently no existing CBNG activities near the project area (as of 2008). The Cyclone Draw 
Unit is an exploratory unit on seven leases located 4 miles west of the project area (WOGCC 2008a). The 
nearest existing CBNG development is the Scotty Lake Unit, which is located 16 miles west of the project 
area. The coal-beds of the Fort Union Formation, underlying the Wasatch Formation, are the target for the 
proposed exploratory drilling. The exact number of coal-beds in the Fort Union that would be targeted is 
unknown; however, it is expected to be more than ten based on drilling logs from nearby conventional oil 
and gas wells. The presence of multiple coal-beds within the Fort Union Formation is one factor being 
considered in the design of this exploratory project. 

3.1.2.2 Coal 
Coal reserves in the Greater Green River Basin have been estimated at nearly 1,300 trillion tons (Scott et 
al. 1995). Coal-beds are present in the Mesaverde Group and Lance Formation of Late Cretaceous age, 
the Fort Union Formation of Paleocene age, and the Wasatch Formation of Eocene age (Love and 
Christianson 1985). No coal mining presently occurs near the project area (BLM 2008c; BLM 1986a). 

3.1.2.3 Uranium 
An area in northeastern Sweetwater County and southernmost Fremont County, in the northern and 
central portions of the Great Divide Basin, and partially overlapping the project area, has been explored 
extensively for near-surface roll-type uranium deposits associated with Tertiary sandstones (Lowham et 
al. 1976). Uranium deposits in this area are associated with the Eocene Battle Spring Formation. 
Characteristic red-colored alteration and bleached alteration occurs extensively at the surface in the area 
that has been explored (Townsend 1979). The project area is located near the Lost Creek and Crooks Gap 
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3.0 Affected Environment 

Uranium Mining District, where both open–pit and underground mining occurred beginning in the 1950s. 
Extensive exploration, drilling and trenching, and development of shafts and open pits were occurring in 
1977 (Townsend 1979). Uranium operations and exploration activities slowed through the 1980s and 
1990s. In recent years, however, accumulated stockpiles of uranium have been depleted, leading to an 
increase in the demand for uranium production (Wyoming Mining Association 2008). Mines that have 
been shut down and decommissioned are reverting to operating status. Energy Metals Corp. has provided 
letters of intent to the Nuclear Regulatory Commission (NRC) for source materials licensing for new 
uranium in situ recovery facilities at the Antelope and JAB sites in northeastern Sweetwater County, 
southwest of the Pappy Draw Unit. UR-Energy, Inc. has submitted an application for In Situ Permit to 
Mine to the WDEQ Land Quality Division for its Lost Creek Project in northeastern Sweetwater County, 
Wyoming. 

An application to construct and operate in-situ leach (ISL) uranium recovery facilities is currently being 
prepared for the JAB and Antelope Projects, which overlap the Pappy Draw project area in Sweetwater 
County (Energy Metals 2008). The JAB Permit Area is located partially within the southwest portion of 
the Pappy Draw Unit, and the Antelope Permit Area is partially within the East Pappy Draw Unit. None 
of the production and ancillary facilities proposed for the Pappy Draw Project are within the JAB and 
Antelope permit areas. Two uranium fields with no active mining operations are located near the project 
area. The Crooks Gap field is less than 1 mile northeast, and the Lost Creek field is approximately 1 mile 
southwest of the project area. The Sheep Mountain Uranium Mine in the Crooks Gap field was developed 
in the 1970s, and has been on a standby maintenance basis since 1981. The mine is licensed and 
permitted, and can be brought back into production when feasible (Uranium Power Corp. 2007). An 
application to construct and operate an ISL uranium recovery facility at the Lost Creek site was submitted 
to the Nuclear Regulatory Commission in October, 2007 by UR-Energy’s subsidiary, Lost Creek ISR, 
LLC (WISE Uranium Project 2008). In-situ recovery involves injecting a leaching solution through wells 
into underground ore to dissolve the uranium. The leach solution is pumped back to the surface and sent 
to a processing plant, where ion exchange is used to separate the uranium from the solution. Uranium 
exploration and development in Wyoming is increasing and will likely increase significantly due to the 
increase in the price of uranium. 

3.1.2.4 Sand and Gravel 
A review of the BLM lease mapping website, Geocommunicator, identified a potential sand and gravel 
deposit in the project area (BLM 2008c). An application for a minerals material exploration permit was 
received by the Lander Field Office in October, 2006 for sand and gravel located in Sections 21, 28, and 
29 T27N R93W. The permit would give the holder a preference right to lease a deposit if feasible deposits 
are located. The application was pending as of June, 2008.. The parcel overlaps the NPDU wells within 
the project area. . 

The Soil Survey of Fremont County, East Part and Dubois Area, Wyoming (NRCS 2008a) was reviewed 
to identify sources of sand and gravel deposits in project area soils in Fremont County. Potential sources 
of sand and gravel are rated as “poor”, “fair”, and “good” in mapped soil units. No mapped soil units 
rated as good for sand and gravel deposits were identified in the project area. Most soil units in the project 
area are rated as poor for both sand and gravel. Most of the soils contained in the parcel located in 
Sections 21, 28, and 29 as described above are rated “fair” as a potential source of sand and gravel. 

3.1.3 Geologic Hazards 

Potential geologic hazards in the project area include landslides, subsidence, and seismic activity related 
to known or suspected active faults. No known active faults with evidence of Quaternary movement or 
earthquake epicenters are present in the project area. Three other faults located north, south, and west are 
present at even greater distances (USGS 2005a). 
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3.0 Affected Environment 

Landslide potential in the project area is low (FEMA 2005) because of the gentle slope gradients in the 
project area. 

3.1.4 Paleontology 

Paleontological resources include the remains or traces of prehistoric organisms that have been preserved 
in the earth’s crust by natural processes. The BLM Instruction Memorandum No. 2008-009, which went 
into effect on October 15, 2007, outlines the procedures for the Potential Fossil Yield Classification 
(PFYC) system. Using the PFYC system, geologic units are classified based on the relative abundance of 
vertebrate fossils or scientifically significant invertebrate or plant fossils and their sensitivity to adverse 
impacts, with a higher class number indicating a higher potential. The PFYC system is meant to provide 
baseline guidance for predicting, assessing, and mitigating paleontological resources. Geologic units 
identified in the project area, as determined form the Geologic Map of Wyoming (Love and Christianson, 
1985), include Quaternary age deposits from the Holocene Epoch and a Tertiary age formation from the 
Paleocene to Eocene Epoch. 

The Quaternary age deposits have been assigned a Class 2 PFYC ranking which corresponds to low 
paleontological sensitivity. Assessment or mitigation is usually unnecessary except in rare or isolated 
circumstances. The probability for impacting vertebrate fossils or scientifically significant invertebrate or 
plant fossils is low. Localities containing important resources may exist, but would be rare and would not 
influence the classification. These rare localities would be addressed on a case-by-case basis. 

Tertiary age deposits in the project area are from the Battle Spring Formation, which has been assigned a 
Class 3a to 3b PFYC ranking which corresponds to a moderate to unknown paleontological sensitivity. 
Concern for paleontological resources is moderate or cannot be determined from existing data. This 
classification includes a broad range of paleontological potential. It includes geologic units of unknown 
potential, as well as units of moderate or infrequent occurrence of significant fossils. Management 
considerations cover a broad range of options as well, and may include pre-disturbance field surveys to 
assess the paleontological potential. Proposed surface-disturbing activities will require sufficient 
assessment by a BLM permitted paleontologist to determine whether significant paleontological resources 
occur in the area of a proposed action, and whether the action would require additional mitigation 
measures, such as monitoring, to reduce the potential affect on significant paleontological resources. 

3.2 Climate and Air Quality 

3.2.1 Climate 

The project area is located in a semiarid, upland climate regime that is typified by dry, windy conditions 
with limited rainfall and long, cold winters. Jeffrey City, located approximately 15 miles north of the 
project area, has the nearest meteorological station. Meteorological measurements have been collected at 
Jeffrey City at an elevation of 6,330 feet between April 10, 1964 and December 31, 2006 (WRCC 2007). 

The region is typically cool, with average daily temperatures ranging from a low of 9 degrees Fahrenheit 
(ºF) to a high of 31ºF in January and a low of 49ºF and a high of 85ºF in July. Extreme temperatures have 
ranged from -40ºF to 100ºF, and the frost-free period (at 32 ºF) generally occurs between mid-May and 
mid-September (WRCC 2007). 

The average annual precipitation over the period of record at Jeffrey City is 10 inches, ranging from 13.2 
inches in 1993 to 5.1 inches in 2005. Precipitation is greatest during the spring and summer, with a peak 
in May. An average of 56.3 inches of snow falls annually. The annual high of 84.0 inches was recorded in 
1988 (WRCC 2007). The most snow falls in April, although similar amounts (7 to 8 inches) are recorded 
between November and April. 
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3.0 Affected Environment 

The project area is subject to strong and gusty winds, which reflect the channeling and mountain valley 
flows caused by the complex terrain. During the winter, strong winds and snow often produce blizzard 
conditions and drifting snow. Winds are generally from the west or southwest, with an average annual 
wind speed of 13.6 miles per hour in Rawlins (WRCC 2007). 

3.2.2 Air Quality 

The WDEQ-AQD is the primary regulatory agency responsible for evaluating potential effects to air 
quality and for reviewing and administering air quality permits. Applicable air quality permits would be 
required prior to construction, and can include operating conditions that will ensure compliance with air 
quality standards. 

The National Ambient Air Quality Standards (NAAQS) and the Wyoming Ambient Air Quality 
Standards (WAAQS) set the upper limits for concentrations of specific air pollutants. Standards have 
been established for six criteria air pollutants, including carbon monoxide (CO), nitrogen dioxide (NO2), 
ozone (O3), particulate matter less than 10 microns in effective diameter (PM10), sulfur dioxide (SO2), and 
lead (Pb). Incremental increases in the ambient concentration of criteria pollutants are regulated under the 
federal Prevention of Significant Deterioration (PSD) program. The project area and adjacent areas are 
identified as PSD Class II where incremental increases are not as restrictive compared with the 
incremental increases allowed in areas designated as PSD Class I. 

Based on the low number of air pollutant sources and the natural atmospheric dispersion conditions in the 
project area, ambient concentrations of criteria air pollutants are expected to be below established criteria. 
Although criteria air pollutants have not been monitored specifically in the project area, background 
values measured in the region are below the NAAQS and WAAQS. 

Recent increases in the amount of exploration and development of oil and gas and other activities in the 
region have raised concerns about the potential effects of these activities on air quality and Air Quality 
Related Values (AQRV) in the Class I and sensitive Class II airsheds in the region. The nearest federally 
mandated Class I areas are the Bridger Wilderness and the Fitzpatrick Wilderness. The United States 

Forest Service (USFS) manages both of these areas. Table 3-3 shows Distant Class I and Class II 
wilderness areas or monuments located within 100 miles of the project area. 

Table 3-3 Class I and II Wilderness Areas and National Monuments Within 100 Miles 
of the Project Area 

Area State 
PSD 

Classification Distance (Miles) Managed By 
Bridger Wyoming Class I 54 USFS 
Popo Agie Wyoming Class II 52 USFS 
Fitzpatrick Wyoming Class I 93 USFS 

The Clean Air Status and Trends Network (CASTNet) provides estimated annual deposition of total 
nitrogen (N) and total sulfur (S) deposition in Yellowstone National Park and Pinedale from site 
measurements of ambient air chemical compounds that contain N and S. These compounds include SO2, 
sulfate (SO4), nitrate (NO3), and ammonium (NH4). 

1668 Pappy Draw EA 8-8-08.Docx 3-7 
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Atmospheric deposition refers to the processes by which air pollutants are removed from the atmosphere 
and deposited on terrestrial and aquatic ecosystems. Deposition varies with precipitation, which, in turn, 
varies with elevation and time. 

The USFS has determined that tolerable deposition rates for the Bridger Wilderness would be less than 3 
to 5 kilograms per hectare-year for N and less than 5 kg/ha-yr for S (USFS 1989). 

The Inter-Agency Monitoring of Protected Visual Environments (IMPROVE) program has measured 
visibility in national parks and wilderness areas in the United States since the 1980s. IMPROVE stations 
in Wyoming include the Bridger Wilderness. From measurements taken at the Bridger Wilderness from 
1993 to 2002, average visibility ranges from 42 to 57 kilometers but can be as low as 20 kilometers on the 
haziest days or as great as 107 kilometers on the clearest days. Trend analysis shows that visibility in 
Bridger Wilderness has improved since 1993 (IMPROVE 2005). 

Frequency and strength of the winds greatly affect dispersion and transport of air pollutants in the project 
area. Based on the prevalence of strong wind conditions in the project area, the potential for good 
atmospheric dispersion is considered high. Wind direction data from the Rawlins Wyoming Airport 
indicate that prevailing winds are from the southwest (BLM 2007a). In the project area, the prevailing 
winds are also expected to be from the southwest, dispersing air pollutants to the east and northeast, away 
from Class I and Class II sensitive areas. 

3.3 Soils 
Soils information in the project area differs by county. Soils in Fremont County have been formally 
mapped by Natural Resources Conservation Service (NRCS). The Soil Survey of Fremont County, East 
Part and Dubois Area, Wyoming (NRCS 1993) describes the dominant soils in the project area. Project 
area soils and limitations that would affect construction activities are summarized below. Additional 
detailed characteristics including soil properties and qualities of the soil map units in the Fremont County 
portion of the project area are provided in Appendix F (technical information appendix). Based on this 
survey, soils in the project area formed in residuum and alluvium derived from primarily Tertiary 
sandstones, shales, and siltstones. Soil depth to sandstone bedrock for the NPDU is approximately 18 – 20 
inches according to cultural resources testing conducted for the project (CBM Associates unknown date). 

� Abston - Diamondville Complex (Map Unit 103):  Somewhat limited because of slope and 
shrink-swell problems for the construction of small commercial buildings; Moderately suited for 
roads with a natural surface because of slope; Moderate erosion hazard for roads. Reclamation 
Potential: fair 

� Blackhall – Carmody Association (Map Unit 117): Very limited because of slope and depth to 
soft bedrock for the construction of small commercial buildings; Poorly suited for roads with a 
natural surface because of slope; Severe erosion hazard for roads. Reclamation Potential: poor 

� Bluerim - Onason Complex (Map Unit 119): Very limited because of slope and depth to soft 
bedrock for the construction of small commercial buildings; Moderately suited for roads with a 
natural surface because of slope; Severe erosion hazard for roads. Reclamation Potential: fair 

� Bosler – Rock River Sandy Loams (Map Unit 120): Not limited to somewhat limited because of 
slope for the construction of small commercial buildings; Well suited for roads with a natural 
surface; Moderate erosion hazard for roads. Reclamation Potential: fair 

� Cushool – Rock River Association (Map Unit 140): Very limited to somewhat limited because of 
slope for the construction of small commercial buildings; Moderately suited for roads with a 
natural surface because of slope; Moderate erosion hazard for roads. Reclamation Potential: fair 
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� Forelle Poposhia Association (Map Unit 148): Somewhat limited because of slope and shrink-
swell problems for the construction of small commercial buildings; Moderately suited for roads 
with a natural surface because of low strength and slope; Moderate erosion hazard for roads. 
Reclamation Potential: fair to good 

� Havre – Absher - Forelle Loams (Map Unit 157): Very limited to somewhat limited because of 
flooding and shrink-swell problems for the construction of small commercial buildings; 
Moderately suited for roads with a natural surface because of low strength; Moderate erosion 
hazard for roads. Reclamation Potential: poor to fair 

� Peyton Sandy Loam (Map Unit 183): Somewhat limited because of slope and shrink-swell 
problems for the construction of small commercial buildings; Moderately suited for roads with a 
natural surface because of slope; Moderate erosion hazard for roads. Reclamation Potential: fair 

� Poposhia – Blazon – Carmody Complex (Map Unit 186): Very limited because of slope, shrink-
swell problems, and depth to bedrock for the construction of small commercial buildings; Poorly 
suited for roads with a natural surface because of slope; Severe erosion hazard for roads. 
Reclamation Potential: poor 

� Relsob – Bluerim Sandy Loams (Map Unit 190): Not limited to somewhat limited because of 
depth to soft bedrock for the construction of small commercial buildings; Moderately suited for 
roads with a natural surface because of sandiness and slope; Moderate erosion hazard for roads. 
Reclamation Potential: poor 

� Tisworth – Absher – Forelle Complex (Map Unit 212): Not limited to very limited because of 
shrink-swell problems for the construction of small commercial buildings; Moderately suited for 
roads with a natural surface because of low strength; Slight erosion hazard for roads. Reclamation 
Potential: poor 

The type and degree of soil limitations for the construction of small commercial buildings, suitability for 
roads with a natural surface, and erosion of roads are listed for each soil unit located in the project area. 
Small commercial buildings are structures that are less than three stories high and do not have basements, 
and are the construction use type that most closely approximated proposed aboveground facilities such as 
compressors. The suitability of soil units for the type of use are indicated by a rating class. Not limited 
indicates that the soil has features that are very favorable for the specified use. Somewhat limited 
indicates that the soil has features that are moderately favorable for the specified use, which can be 
overcome or minimized by special planning, design, or installation. Very limited indicates that the soil 
has one or more features that are unfavorable for the specified use, which generally cannot be overcome 
without major soil reclamation, special design, or expensive installation procedures (USDA 2008a). 

Ratings for the suitability for using the natural surface of the soil for roads describe each soil units as well 
suited, moderately suited, or poorly suited. Well suited indicates that the soil has features that are 
favorable for the specified kind of roads and has no limitations. Moderately suited indicates that the soil 
has features that are moderately favorable for the specified kind of roads. One or more soil properties are 
less than desirable, and fair performance can be expected with some maintenance. Poorly suited indicates 
that the soil has one or more properties that are unfavorable for the specified kind of roads. Overcoming 
the unfavorable properties requires special design, extra maintenance, and costly alteration (USDA 
2008a). 

Textures in surface soil are typically fine sandy loam to loam with increasing clay and gravel in the loam 
below the surface. The soils are classified as well drained. Permeability varies but is moderate for the 
majority of soils. Runoff potentials and available water capacity vary widely throughout the project area. 
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The water and wind erosion hazard classification for disturbed soils is generally moderate to severe. Soil 
salinity is generally low. The soil horizon pH ranges between 6.6 and 9.0 standard units, which indicates 
slightly acidic to alkaline type soils. 

The soil summary review revealed that approximately half of the soil series within the Pappy Draw 
project area in Fremont County have a moderate to severe water erosion potential, and all have a 
moderate or severe wind erosion potential. 

The southern portion of the PDU and all of the EPDU are located in Sweetwater County. The NRCS State 
Soil Geographic Database (STATSGO) was reviewed to identify the status of available soil surveys for 
the portion of Sweetwater County within the project area (USDA 2008b). As of January 2008, the NRCS 
has not developed a soil survey for the northern portion of Sweetwater County. The University of 
Wyoming, however, has prepared digital soils maps at 1:100,000-scale for Sweetwater County. Two soil 
map units occur in the portion of the project area located in Sweetwater County: SW02 and SW12. Soil 
map unit SW02 is described as Dune Land-Typic Torripsamments. These soils are mixed-loamy, shallow 
soils and are intermingled with active dunes (Munn and Arneson 1998). They are considered areas of 
Low Reclamation Potential. Soil map unit SW12 is described as Ustic Haplargids and is represented by 
mixed fine-loamy, coarse loamy, and sandy soils. Haplargids occur on stable, low gradient slopes (Munn 
and Arneson 1999). The soil types in the area are consistent with those identified in the Fremont County 
soil survey, which have a moderate to severe wind and water erosion potential. 

3.4 Water Resources 

3.4.1 Groundwater 

Groundwater resources in the project area occur under unconfined (water table) and confined (artesian) 
conditions. Site-specific groundwater data for the project area and vicinity are limited. Existing 
information comes primarily from WOGCC oil and gas well records, water well records, and basin plan 
data from the Wyoming State Engineers Office (WSEO), and the United States Geological Survey 
(USGS). Regional aquifer systems pertinent to the project area are discussed by Heath (1984) and 
Lowham et al. (1985). Basin-wide evaluations of hydrogeology more specific to the project area have 
been investigated by Collentine et al. (1981) and Berry (1960). The project area is located in the Colorado 
Plateau and Wyoming Basin groundwater region described by Heath (1984); Hydrologic Area 52, 
described by Lowham et al. (1985); the Great Divide and Washakie Basins described by Collentine et al. 
(1981); and the Green River Basin described by WSEO (2005a). 

3.4.1.1 Location and Quantity 
Groundwater in the Greater Green River Basin, which includes the Great Divide and Washakie Basins, is 
generally found in confined or artesian aquifers, although it is also present under unconfined conditions in 
alluvial valleys and in isolated, saturated outcrops. Artesian aquifers are water bearing zones enclosed by 
strata of relatively low permeability where water is held under greater-than-atmospheric pressure. A water 
well completed in a confined aquifer will have a water level which rises above the top of the aquifer. 
Unconfined aquifers are water bearing zones whose upper surface is characterized by pore water pressure 
equal to atmospheric pressure. Therefore, the water level in a water well completed in the top unconfined 
aquifer under static (non-flowing conditions) will correspond to and is synonomous with the water table. 
In general, unconfined aquifers are present as the uppermost aquifer in alluvial valleys in the project area. 
Recharge to alluvial valleys is predominately from precipitation percolation and surface water bodies. 
There has been relatively little development of groundwater resources; therefore, little information exist 
on aquifer properties, water quality, recharge and discharge relationships, well yields, or basin yield 
(WSEO 2005a). Formations capable of producing the largest quantity of water include: Quaternary 
alluvium; Tertiary deposits in the Battle Spring, Wasatch, and Fort Union Formations; and deeper water
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bearing units of Mesozoic and Paleozoic age. This section focuses on Tertiary and late Cretaceous 
(Mesozoic) formations that correspond with the target for the proposed exploratory drilling and the 
proposed injection zone for the produced water. 

Quaternary Aquifers 

Quaternary aquifers in the Great Divide and Washakie Basins are made up of deposits of alluvium that 
occurred along major floodplains, as well as deposits from windblown and lake sediments. Ephemeral and 
intermittent drainages often gain water through the contribution of groundwater that has seeped into the 
surface channel through unconsolidated soils. Flow of groundwater within the sandy Quaternary aquifers 
is typically downward, toward permeable underlying formations (Collentine et al. 1981). Quaternary 
aquifers are capable of supplying limited stock and domestic water supplies. Where they overlie 
permeable older rocks, Quaternary aquifers serve to absorb water from precipitation and stream flow and 
transmit it downward to underlying rocks (Berry 1960). Quaternary aquifers are generally less than 70 
feet thick and have the potential to yield up to 30 gallons per minute (gpm) (Mason and Miller 2004, 
Collentine et al. 1981). 

Tertiary Aquifers 

Tertiary aquifers in and near the project area occur in the Battle Spring, Wasatch, and Fort Union 
Formations. The Battle Spring Formation represents the major aquifer in the eastern Great 
Divide Basin, where the project area is located. The Battle Spring Formation is exposed at the 
surface in most of the project area. Aquifers of the Battle Spring are composed of interbedded 
fine- to coarse-grained sandstone, claystone, shale, and coal. The Battle Spring Formation can be 
up to 4,700 feet thick and maximum yields of wells penetrating the entire formation might exceed 1000 
[gal/min] (Mason and Miller 2004). Collentine and others (1981) reported that wells in the Battle Spring 
aquifer are capable of yielding at least 150 gal/min, but that most yields range from 30 to 40 gal/min. 
Many ground-water samples from the Battle Spring aquifer in the Great Divide Basin reportedly have 
high radionuclide concentrations (Mason and Miller 2004). 

Lowham et al. (1985) suggest that the Wasatch Formation represents the most extensive, and therefore 
most important, water-bearing formation of the Great Divide Basin. The Wasatch Formation within the 
Sweetwater County ranges in thickness from less than 1,000 ft across the northern and middle parts of the 
Rock Springs Uplift to more than 4,000 ft in parts of the Green River and Washakie Structural Basins. 
The main body of the Wasatch Formation in southwest Wyoming is described as drab sandstone, drab to 
variegated claystone and siltstone; locally derived conglomerate around basin margins (Mason and Miller 
2004). Aquifers of the Wasatch Formation are composed of interbedded fine- to coarse-grained 
sandstone, claystone, shale, and coal. The formation crops out west-southwest of the project area. 
Groundwater flow can be inferred from the groundwater pressure level differences between areas of the 
Wasatch and Battle Spring Formations (Lowham et al. 1985), and occurs radially into the Great Basin to 
the south-southeast of the project area (Mason and Miller 2004). The inferred groundwater flow is from 
recharge areas along the mountains towards discharge into the streams or lakes of the Great Divide Basin 
(Lowham et al. 1985). The Wasatch Formation has the potential to produce about 30 to 50 gallons per 
minute (Lowham et al. 1985). 

The Fort Union Formation is an important aquifer around the periphery of the Great Divide Basin. The 
Fort Union Formation ranges in thickness from 700 to about 2,700 ft in the Great Divide Basin. The 
formation crops out west-northwest of the project area. Aquifers of the Fort Union Formation are 
composed of interbedded fine- to coarse-grained sandstone, claystone, shale, and coal. Reported yields for 
the Fort Union aquifer vary greatly from 3 up to 300 gallons per minute (Collentine et. al. 1981, Mason 
and Miller 2004). 
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Upper Cretaceous Aquifers 

Underlying the Tertiary formations is the Upper Cretaceous Mesaverde aquifer system. The Mesaverde 
aquifer consists of the Lance Formation, Fox Hills Sandstone, Lewis Shale, and Mesaverde Group 
(Mason and Miller 2004). The Lance Formation is composed of sandstones and mudstones, can be up to 
4,500 feet thick and usually yields less than 25 gallons per minute (Collentine et. al. 1981). The Fox Hills 
Formation is comprised of fine- to medium-grained sandstones. The Fox Hills Sandstone can be up to 400 
feet thick and is considered a minor aquifer in the area. Specific amounts of water that the Fox Hills 
Formation is capable of producing are unknown (Collentine et. al. 1981). 

Mason and Miller (2004) classify the Lewis Shale as part of the Mesaverde aquifer hydrogeologic unit, 
but according to Colletine et al. (1981), the Lewis Shale behaves as an aquitard or a saturated mass of 
rock that acts as a barrier to groundwater flow and therefore would not be expected to yield water freely 
to wells. The Lewis Shale is composed of shale, siltstone, and sandstone that were deposited in a deep
water submarine environment. Yet the Lewis Shale Formation may serve as an important groundwater 
storage zone between the overlying Tertiary aquifers and the underlying Mesaverde aquifer. The Lewis 
Shale Formation is up to 2,700 feet thick and can yield up to about 250 gallons per minute (Collentine et. 
al. 1981). The Cretaceous aquifer system in and near the project area is comprised of numerous geologic 
formations including the Lance Formation, Fox Hills Sandstone, Mesaverde Group, Frontier, and 
Cloverly Formations. The Cretaceous aquifers are composed of layered sandstone, shale, and coal and 
have demonstrated considerable yields in existing wells (Collentine et al. 1981). The occurrence of 
aquifers in the Mesaverde Group are unknown for the Upper Colorado River Basin in northeaster 
Sweetwater County (Mason and Miller 2004). 

Groundwater from all water-bearing formations represented in the project area is currently used for 
domestic supply, public supply, industrial uses including mining, and irrigation, with the two principal 
uses being drinking water supplies and industry (WSEO 2005a). Current use within the Greater Green 
River Basin is estimated to be between 5,300 and 7,200 acre-feet per year for all uses (WSEO 2005a). 
Estimates of groundwater recharge by precipitation to the Tertiary age rocks of the Greater Green River 
Basin range from 50,000 to 100,000 acre-feet per year, which represents a conservative estimate of the 
level of groundwater development that can be sustained without adverse effects on the basin’s yield 
(WSEO 2005a). 

Based on information obtained from WSEO, there are eight permitted water wells within 1 mile of the 
proposed CBNG pilot wells in the project area. Three wells are located within 1 mile of the EPDU, two 
wells are within 1 mile of NPDU, and three wells are within 1 mile of PDU proposed CBNG wells. Three 
of the wells yield water for stock use, while use of the remaining five wells is related to mineral 
exploration activities. The maximum known depth of all permitted wells is 600 feet, suggesting all eight 
wells are likely completed in the Battle Spring Formation. Yields vary between 12 to 100 gallons per 
minute. Available information on existing water wells is summarized in Tables 3-4 to 3-6. 

3.4.1.2 Quality 
Underlying the Tertiary formations is the Upper Cretaceous Mesaverde aquifer system. The Mesaverde 
aquifer consists of the Lance Formation, Fox Hills Sandstone, Lewis Shale, and Mesaverde Group 
(Mason and Miller 2004). The Lance Formation is composed of sandstones and mudstones, can be up to 
4,500 feet thick and usually yields less than 25 gallons per minute (Collentine et. al. 1981). The Fox Hills 
Formation is comprised of fine- to medium-grained sandstones. The Fox Hills Sandstone can be up to 400 
feet thick and is considered a minor aquifer in the area. Specific amounts of water that the Fox Hills 
Formation is capable of producing are unknown (Collentine et. al. 1981). 

A water quality analysis was conducted on a sample from the existing exploration well PDU 4-1H, the 
only well in the project area that has water quality data from the Fort Union and Lance Formations. Major 
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ion chemistry for PDU 4-1H, as well as a comparison of the sample groundwater parameters with WDEQ 
standards for groundwater suitability, is presented in Table 3-4. Groundwater quality analysis of well 
PDU 4-1H revealed chloride concentrations that exceeded groundwater suitability standards for domestic 
and agriculture uses. Groundwater quality parameters, including sulfate concentrations and pH, did not 
exceed groundwater suitability standards for the well. Groundwater iron concentrations, however, 
exceeded suitability standards for fish/aquatic life. TDS concentrations for the well exceeded suitability 
standards for domestic, agriculture, and livestock uses. 

Table 3-4 Groundwater Quality for the PDU 4-1H Well (Fort Union Formation) 

Parameter 
Concentration 

5/4/2004A 
Concentration 

6/24/2004B Unit 

Groundwater Suitability Standards1 

Domestic Agriculture Livestock 

Fish/ 
Aquatic 

Life 
Sodium 1,036 644 mg/L -- -- -- --
Bicarbonate 2,672 1,000 mg/L -- -- -- --
Chloride 188 500 mg/L 250 100 2,000 --
Sulfate 6 0 mg/L 250 200 3,000 --
Iron <1 5 mg/L 0.3 5.0 -- 0.5 

TDS 4,031 2,167 mg/L 500 2,000 5,000 
5002 

1,0003 

2,0004 

pH 7.54 7.79 s.u. 6.5 – 8.5 4.5 - 9.0 6.5 - 8.5 6.5 - 9.0 
1 From WDEQ Water Quality Rules and Regulations, Chapter 8.
2 Egg hatching
3 Fish rearing
4 Fish and aquatic life 
Notes: mg/L = milligrams per liter; NM = not measured; s.u. = standard units; TDS = total dissolved solids. 
Source: A = Halliburton 2005, B = Questar 2005 

Water quality analysis of the sample from Lance Formation is presented in Table 3-5. Groundwater 
quality analysis revealed high concentrations of iron and TDS. The iron concentration of 2.55 mg/L 
exceeded the WDEQ standards for domestic use and fish/aquatic life. The TDS measurement of 1,620 
exceeded WDEQ standards for domestic use and fish/aquatic life, namely egg hatching and fish rearing. 
All other water quality parameters measured for the Lance Formation comply with WDEQ standards. 

Table 3-5 Groundwater Quality for the Lance Formation 
Parameter PDU 4-1H Well 

Sodium (mg/L) 505 
Calcium (mg/L) 8 

Magnesium (mg/L) 1.3 
Potassium (mg/L) 20.9 

Bicarbonate (mg/L) 672 
Carbonate (mg/L) 23.4 
Chloride (mg/L) 52.1 
Sulfate (mg/L) 96.5 

Iron (mg/L) 2.55 
TDS 1,620 

pH (s.u.) 8.79 
Notes: mg/L = milligrams per liter; s.u. = standard units; TDS = total dissolved solids. 
Source: CBM Associates 2005a 
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No groundwater quality data exist for the Fox Hills aquifer in the project area. The closest available water 
quality data from the Fox Hills aquifer was obtained from wells located approximately 30 to 40 miles 
south and west of the project area. Major ion chemistry from these wells is presented in Table 3-6. . 

Table 3-6 Groundwater Quality for the Fox Hills Formation 

Parameter 
Well 

3-2 Five Mile 1-3 Red Wash 27-2 Wamsutter SWD 
Location T21N, R93W, Sec 3 T20N, R96W, Sec 1 T20N, R94W, Sec 27 
Sodium (mg/L) 3,550 2,700 7,770 
Calcium (mg/L) 83 28 64 
Magnesium (mg/L) 0 4 10 
Potassium (mg/L) 68 16 0 
Bicarbonate (mg/L) 2,135 2,135 293 
Carbonate (mg/L) 0 0 0 
Chloride (mg/L) 5,948 4,598 12,000 
Sulfate (mg/L) 34 24 0 
Iron (mg/L) 0 0 0 
TDS 11,684 10,250 20,137 
pH (s.u.) 8.13 7.49 7.57 

Notes: mg/L = milligrams per liter; s.u. = standard units; TDS = total dissolved solids. 
Source: WOGCC 2008d 

Groundwater quality analysis results for the Fox Hills Formation revealed concentrations of chloride to be 
significantly higher than WDEQ standards for domestic, livestock, agriculture, and fish/aquatic life uses. 
Furthermore, calculated values for sodium adsorption ratio (SAR; 51 and 37) exceed the agriculture 
suitability limits of 8 for SAR. High SAR rates can produce a high alkali hazard in agricultural soil and 
possibly damage the soil structure and fertility. Residual sodium carbonate (RSC) levels of 85 and 31 
milliequivalents per liter (meq/L) exceed the agriculture suitability limit of 1.25. High values of RSC may 
lead to an increase in the adsorption of sodium in soils. Water with RSC values higher than 5 meq/L have 
been considered to be harmful to plant growth and with values higher than 2.5 meq/L are generally 
considered to be unsuitable for irrigation (Eaton 1950). Unless the water is mixed with an existing water 
source of lower sodium and bicarbonate and lower mineralization, irrigation with this water could reduce 
infiltration in the affected soil and potentially decrease crop production. Regulatory guidance for the State 
of Wyoming (WDEQ 2001a) does not preclude the use of CBNG produced water for dust abatement, 
provided that the waters of the state are protected, landowner consent is obtained, and BLM and other 
agency requirements are met. WOGCC regulatory guidelines for road application of wastewater, which 
apply to the use of CBNG produced water for dust abatement, include water quality parameters that 
should not be exceeded (including TDS of 10,000 mg/L) and a constraint on use within 300 feet of a 
drainage (WOGCC 2005b). 

3.4.2 Surface Water 

The project area is located in the Great Divide Closed Basin, Hydrologic Unit Code (HUC) 14040200. 
Surface waters near the project area include three perennial streams: Lost Creek, Arapahoe Creek, and 
Osborne Draw, and several unnamed intermittent and ephemeral tributaries and ponds (Figure 1-1) 
(USGS 1961, 1981, 1984, 1988). Tributaries of the upper portion of Lost Creek drain the NPDU area, 
Arapahoe Creek and its tributaries drain the PDU and NPDU areas, and Osborne Creek drains the PDU 
and EPDU areas. Surface drainages carry water to the confluence of Arapahoe Creek and Osborne Draw 
with Lost Creek, which then flows south into Lost Creek Lake, a topographically closed basin located in 
the middle of the Great Divide Basin. 
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3.4.2.1 Quantity 
Annual flows for all channels in the project area generally occur in response to snowmelt during spring 
months or from thunderstorms in the summer and fall. There are no stream gauging stations located in or 
near the project area. There are, however, two historical USGS gauging stations located within the Great 
Divide Closed basin which may provide an estimate of representative stream flows in the watershed 
(Figure 1-1). A USGS gauging station located on Delaney Draw near Red Desert, Wyoming recorded a 
maximum peak flow of 1,260 cubic feet per second (cfs) on June 10, 1965. Another USGS gauging 
station located on Separation Creek near Rinner, Wyoming had a mean annual flow of about 2 cfs and a 
maximum of about 140 cfs. Annual stream flow statistics from the Separation Creek station provide a 
general perspective of perennial stream flow in this type of hydrologic unit. 

3.4.2.2 Springs 
There are five unnamed springs associated with Arapahoe Creek and its tributaries located in the PDU 
portion of the project area. There is no information available for these springs. 

3.4.2.3 Reservoirs 
There are five existing reservoirs in the project area (Figure 1-1). Only Cold Spring Reservoir and Dry 
Gulch Stock Reservoir, both located in the PDU, have been permitted by the WSEO (WSEO 2005b). 
Cold Springs Reservoir, located in southwest quarter of Section 33, Township 27 North, Range 93 West, 
has a capacity of 7.08 acre-feet and is designated for stock and wildlife use. Dry Gulch Stock Reservoir, 
located in Section 23, Township 26 North, Range 94 West, was permitted for stock use in 1946; however, 
it was not located during the field reconnaissance for this project. Hadsell Reservoir is located in Section 
21, Township 27 North, Range 93 West; Antelope Reservoir is located in Section 16, Township 26 North, 
Range 94 West; and an unnamed pond is located in Section 27, Township 27 North, Range 93 West. The 
latter two reservoirs were dry during a field visit on June 9, 2005. 

3.4.2.4 Quality 
Surface water quality data are available from eight USGS surface water monitoring locations near the 
project area (Figure 1-1). All eight monitoring points are located on Lost Creek, beginning upstream of 
its confluence with Arapahoe Creek and continuing downstream to Lost Creek Lake. Lost Creek is a 
perennial stream located along the eastern project area boundary that flows south into the topographically 
closed Lost Creek Lake in the middle of the Great Divide Basin. Although no data are being collected 
currently, water quality samples were collected at these locations between 1976 and 1978. Up to ten 
samples were collected from each of these eight surface water quality monitoring locations. Water quality 
data from each of the stations are provided in Appendix F, Table F-2. 

Surface water quality data suggest that water near the project area is of neutral pH and changes to slightly 
alkaline downstream of the project area. Salinity is generally low and increases downstream, with TDS 
values varying from 41 to 344 mg/L. SAR values vary between one and six. SAR represents the 
proportion of sodium ions to calcium and magnesium ions in the water and is a good indicator of 
suitability of water for irrigation. Application of irrigation water with high SAR values causes a 
disproportionate concentration of sodium adsorbed by the soil, which can cause the soil structure to break 
down and decrease soil fertility. Concentrations of iron narrowly exceeded the secondary drinking water 
standards of 0.3 mg/L in a sample from one monitoring location (WDEQ 2001b). 

WDEQ classifies surface waters according to quality and degree of protection. Based on the WDEQ 
surface water classification list, all three major streams in the project area - Lost Creek, Arapahoe Creek, 
and Osborne Draw - are classified as Class 3B waters, which support recreation, wildlife, agricultural, and 
industrial uses (WDEQ 2001c). 
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3.4.2.5 Waters of the United States 
Surface waters in the Great Divide Closed Basin drain toward the inner areas of the basin, with no 
connection to external drainages or to navigable waterways leaving the state. Therefore, surface water 
features in the project area do not qualify as waters of the United States, and are not regulated by the 
United States Environmental Protection Agency (EPA) and U.S Army Corps of Engineers (ACOE) 
Section 404 of the Clean Water Act (CWA). 

3.4.2.6 Water Use 
The total surface water withdrawals for the Great Divide Basin, which encompasses the project area, 
equaled 103.2 million gallons per day (MGD) in 1995 (USGS 1995). Consumption of surface water is 
predominantly associated with irrigation, which represents about 99 percent of surface water withdrawals 
in the basin (102.7 MGD) (USGS 1995). 

3.4.2.7 Water Rights 
Surface water rights identified in the project area (WSEO 2005b) support irrigation use, stock and wildlife 
water use, and temporary industrial use. The water right does not necessarily mean that all of the water is 
available every year for the intended use, but instead reflects legal claims on the water. 

3.4.2.8 Storm Water Discharges 
Construction projects disturbing more than 5 acres are required to comply with Wyoming Pollutant 
Discharge Elimination System (WPDES) regulations. Any construction project that disturbs more than 5
acres requires submittal of a Notice of Intent (NOI) to the WDEQ prior to construction. In addition, a 
Storm Water Pollution Prevention Plan (SWPPP) that identifies best management practices (BMPs) must 
be developed and implemented that will be used to prevent erosion and sedimentation to area drainages, 
monitoring and maintenance of the BMPs, and reclamation procedures. Construction activities will be 
conducted in compliance with the SWPPP and the large construction project general permit. Upon 
successful reclamation, a Notice of Termination would be filed with the WDEQ to document the end of 
large construction project stormwater permit coverage. 

3.5 Vegetation 
The Wyoming Great Divide Basin is within a semi-desert grass-shrub zone, characterized by a vast 
sagebrush steppe. The representative vegetation includes Wyoming big sagebrush, early sagebrush, 
antelope bitterbrush, bluebunch wheatgrass, western wheatgrass, prairie junegrass, needleandthread, and 
Indian ricegrass (USDA 2006). Within the project area, the primary vegetation cover type is Wyoming 
big sagebrush, which covers approximately 95 percent of the project area. Greasewood covers 
approximately 4 percent of the project area, and small areas of desert shrub and shrub-dominated riparian 
vegetation each cover less than 1 percent of the project area. 

The NRCS identifies native rangeland sites that differ from each other in their ability to produce different 
kinds and/or amounts of vegetation. Soils, precipitation, and geographical location are combined to 
designate a specific ecological site. The ecological site type for the Great Divide Basin is WY-ECS-8 
(USDA 2005). The vegetation types that are associated with the loamy soils that range from sandy loams 
to clay loam in the project area correspond to those mentioned above. 

In arid regions where vegetative cover is generally sparse, open spaces can be covered by biological soil 
crusts, a highly specialized community of cyanobacteria, mosses, and lichens. Biological soil crusts are 
formed by living organisms and their by-products and are predominantly composed of cyanobacteria, 
green and brown algae, mosses, and lichens. Biological soil crusts can affect processes that include soil 
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stability and erosion (BLM 2001). Scoping comments requested information on potential biological soil 
crusts in the project area. The presence or condition of biological soil crusts has not been documented in 
the project area. 

3.6 Wetlands/Riparian Areas 
Shallow lakes and playas occur in the project area. When wet, these areas support specially adapted plant 
species and a variety of non-nesting migratory bird species. When dry, these habitats typically support 
few plants and animals because of the concentrations of minerals and salts. 

National Wetland Inventory (NWI) maps were reviewed for the project area and lands within 1 mile of 
the project boundary. The NWI maps indicate that there are palustrine wetlands within the project 
boundary. The palustrine system was developed to group the vegetated wetlands traditionally called by 
such names as marsh, swamp, bog, fen, and prairie, which are found throughout the United States. It also 
includes the small, shallow, permanent or intermittent water bodies often called ponds. Palustrine 
wetlands may be situated shoreward of lakes, river channels, or estuaries; on river floodplains; in isolated 
catchments; or on slopes. They may also occur as islands in lakes or rivers. All are seasonally flooded, 
and most lack any standing water for the majority of the year. The exception is Hadsell Reservoir, located 
in the NE¼ Sec 21, T27N-R93W Fremont County. This small linear pond is on the north side of an 
existing dirt road and supports wetland habitat along its margins. Waterfowl and a variety of wildlife 
frequent the pond as a source of water. The closest well location to the pond is NPDU 22-1, which is 
approximately 0.5 mile southeast. As currently proposed, all well locations and associated power and 
pipelines avoid impacts to wetlands. 

3.7 Non-native Species 
Declared weeds of Fremont and Sweetwater Counties include Swainsonpea (Sphaerophysa salsula Pallas 
DC), Russian olive (Elaeagnus angustifolia L.), black henbane (Hyoscyamus niger L.), foxtail barley 
(Hordeum jubatum L.), lady’s bedstraw (Galium verum L.) (Wyoming Weed and Pest 2008). The project 
area is susceptible to invasion by non-native plant species and invasive species such as spotted knapweed 
(Centaurea maculosa Lam.), Russian knapweed (Centaurea repens L.), whitetop (Cardaria draba and 
Cardaria pubescens (L.) Desv.), musk thistle (Carduus nutans L.), black henbane (Hyoscyamus niger), 
halogeton (Halogeten glomeratus), and cheatgrass (Bromus tectorum) (Fremont County 2008). No data 
from either the Fremont or Sweetwater County pest districts could be located with past inventories or 
treatments in the project area. 

Based on field reconnaissance surveys conducted between 2004 and 2007, noxious weeds and non-native 
species are limited in the project area and represent a relatively minor component of the vegetation 
community. Additionally, Very Large Scale Aerial Photography (VLSAP) flown under BLM contract 
will be used to establish a baseline for noxious weeds. 

3.8 Threatened, Endangered, and BLM Sensitive Plant Species 
A list of federally listed species for Fremont and Sweetwater Counties, prepared by the USFWS (2008a), 
was reviewed. These plant species include: Ute ladies-tresses orchid (Spiranthes diluvialis), Threatened; 
Desert yellowhead (Yermo xanthocephalus), Threatened; Blowout penstemon (Penstemon haydenii), 
Endangered; and Western prairie-fringed orchid (Platanthera praeclara), Threatened. Appendix E 
includes Table E1, which presents federally listed plant species, their typical habitats, and an analysis of 
their potential to occur in the project area. As there are no suitable habitats for these listed species in the 
project area, none are expected to occur and none would be affected by the proposed project. Specific 
discussions are provided below, however for a few of the listed plant species. 
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The Wyoming BLM also prepares a list of sensitive species to focus species management efforts toward 
maintaining habitats under a multiple use mandate. A list of BLM sensitive plant and animal species for 
the LFO was reviewed for the potential occurrence of sensitive species in the project area (Oberlie 2008). 
Appendix E includes the sensitive species list in Table E2 for the LFO and descriptions of habitats for 
each of 12 species along with an analysis of the potential for these species to occur in the project area. 
From this list, the only BLM sensitive plant species potentially occurring in the project area is the 
Nelson’s milkvetch (Astragalus nelsonianus). The remaining species are not expected to occur in the 
project area and would not be affected by the proposed project. These species are not discussed further in 
this EA. The rationale for their exclusion from further discussion is included in Appendix E. 

3.8.1 Desert Yellowhead 

The desert yellowhead is a federally listed threatened species (FWS 2002). The desert yellowhead is 
endemic to Wyoming and is only known from the Beaver Rim area of southern Fremont County. This 
plant species is known to occur on barren slopes and ridges on outcrops of white silty clay or Miocene 
sandstones of the Split Rock Formation. Hollows in these outcrops excavated by wind accumulate drifting 
snow and capture runoff, providing more moisture than in surrounding areas. Vegetation at these sites is 
typically sparse, consisting primarily of low-cushion plants and scattered clumps of Indian ricegrass 
(Stipa hymenoides) (FWS 2000). No suitable habitat or populations of this species are known or expected 
to occur in the project area. No critical habitat is designated in the project area. 

3.8.2 Blowout Penstemon 

Blowout penstemon (Penstemon haydenii) is hairless perennial plant that grows 1 to 2 feet high. The 
flower is 1.5 to 2 inches long, milky-blue, and aromatic. The species flower between mid May and mid 
June. Blowout penstemon is a regional endemic to the Nebraska Sand Hills and the northeastern Great 
Divide Basin in Carbon County, Wyoming. The Wyoming population of is limited to an area managed by 
the BLM of about 20 acres at on site in northern Carbon County and contains 300-500 plants. Suitable 
habitat for this species is shifting, sparsely vegetated sand dunes (active well developed blowouts in sand 
dune complexes). Many historic locations do not support the species today because of elimination of the 
habitat due to stabilization of the sand dunes as a range management practice (FWS 1989) 

3.8.3 Ute’s Ladies Tresses 

Ute Ladies-tresses (Spiranthes diluvialis) is a perennial, terrestrial orchid with stems7 to 32-inches long. 
The flowering stalk consists of small white or ivory flowers clustered into a spiraling spike arrangement 
at the top of the stem. The species flowers from Late July and August. It is current known to occur in 
Colorado, Idaho, Montana, Nebraska, Nevada, Utah, Washington, and Wyoming. In Wyoming, Ute 
Lady's Tresses is known from Converse, Goshen, Laramie, and Niobrara counties in the Antelope Creek, 
Horse Creek and Niobrara River watersheds (Fertig 2000, Heidel 2007). Suitable habitat for this species 
occurs along riparian edges, gravel bars, old oxbows, high flow channels, and moist to wet meadows 
along perennial streams. It typically occurs in stable wetland and seepy areas associated with old 
landscape features within historical floodplains of major rivers, as well as in wetlands and seeps near 
freshwater lakes or springs. Nearly all occupied sites have a high water table (usually within 5 to 18 
inches) of the surface augmented by seasonal flooding, snowmelt, runoff and irrigation (FWS 2008b). 

3.8.4 Nelson’s Milkvetch 

Nelson’s milkvetch is a perennial herb with fleshy-leathery stems that grows 10 to 30 centimeters tall. 
This species flowers between mid-May and late June. Nelson’s milkvetch is regionally endemic to 
southwest and central Wyoming, northeast Utah, and northwest Colorado. In Wyoming, it is known from 
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the Wind River, Green River, Washakie, southern Powder River, and Great Divide basins; Owl Creek 
Mountains; and the Rock Springs uplift in Fremont, Sweetwater, and Natrona Counties. Suitable habitats 
for this species include alkaline, often seleniferous, clay flats, shale bluffs and gullies, pebbly slopes, and 
volcanic cinders. Known occurrences are found primarily in sparsely vegetated sagebrush, juniper, and 
cushion plant communities at elevations between 5,200 and 7,600 feet (Heidel 2003). Although several 
populations are known from Fremont County, none are known from the project area. Habitats in the 
project area may be suitable for this species. 

3.9 Range Resources 
Livestock grazing is one of the primary land uses of the project area, which is located in the Green 
Mountain Common Grazing Allotment. The allotment encompasses 517,240 acres, of which 468,379 
acres (90 percent) are administered by the BLM, 14,842 acres (3 percent) are private land, and 34,019 
acres (7 percent) are administered by the state. The allotment is permitted for 47,361 Animal Unit Months 
(AUMs), which includes 35,910 AUMs for cattle and 11,451 AUMs for sheep. An additional 3,550 
AUMs are allowed for wild horses, which range across much of this area, including the project area. The 
average stocking rate is 9 acres per AUM. Permitted seasons for cattle are May 1 through October 31 and 
May 15 through November 15; the sheep season is March 1 through February 28. 

3.10 Other Land Uses and Management Areas 
The project area is not considered a roadless area by the BLM. A roadless area is an area of 5,000 acres or 
more without roads. A road is a route which has been mechanically improved and maintained and has 
been used on a relatively regular and continuous basis. There are approximately 168 miles of road in the 
project area (Figure 2-1). There are no road-free areas of 5,000 acres or more in the project area, nor are 
there any smaller road-free areas contiguous with other road-free areas outside the project area that 
cumulatively add up to 5,000 acres or more. 

Other uses in and adjacent to the project area include wildlife habitat; oil and gas exploration, 
development, and transmission; uranium prospecting; and dispersed outdoor recreation (primarily hunting 
in the fall). No facilities for developed recreation exist in the project area. 

3.11 Wildlife & Fisheries, Threatened and Endangered Species and 
BLM Sensitive Species 

3.11.1 General Wildlife 

The Pappy Draw project area occupies approximately 48,350 acres of wildlife habitat. Species 
occurrences in the area depend on habitat availability, carrying capacities, and the existing degree of 
habitat disturbance. Wildlife surveys for the Pappy Draw project were conducted in the spring of 2005, 
2006, and 2007. The following sections discuss the big game species, small mammals, raptors, upland 
game birds, migratory birds, reptiles and amphibians, fisheries, and special status wildlife species, 
including threatened and endangered species and BLM sensitive species, that occur or may occur within 
the Pappy Draw project area. 

3.11.1.1 Big Game 
The Wyoming Game and Fish Department (WGFD) has characterized big game ranges throughout the 
state. According to their records, pronghorn, elk, and mule deer may occur in the project area; however, 
there is no critical wintering range for any of the big game species. Moose occasionally travel through the 
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project area (Oberlie 2007) though not frequently enough to have a defined herd unit. Bighorn sheep are 
not known to occur and have no defined herd units in the project area. 

In the 76-square-mile (approximately 48,350 acres) Pappy Draw project area, there are approximately 260 
acres of mule deer spring, summer, and fall range habitat. The Pappy Draw project area occurs within the 
Sweetwater herd unit #646. The 2006 population estimate for this herd unit was 5,685 animals. This 
population trend is approximately 5 percent below the proposed population objective, but the overall 
population trend in recent years is increasing (WGFD 2007a). Pronghorn are known to occupy the Pappy 
Draw project area on a year-round basis. The Pappy Draw project area occurs within the Red Desert herd 
unit #615. The 2006 population estimate for this herd unit is 12,732 animals. This population trend is 
approximately 15 percent below the proposed population objective, but the overall population trend in 
recent years is increasing (WGFD 2007a). No elk range has been defined in the project area by the 
WGFD; however, elk use in the project area is becoming more common during fall hunting season (BLM 
2007b). 

3.11.1.2 Small Mammals 
Surveys for most small mammals were not performed for this project, though numerous species may 
occur in the Pappy Draw project area. These species include white-tailed jackrabbit (Lepus townsendii), 
desert cottontail (Sylvilagus audubonii), pygmy rabbit (Brachylagus idahoensis), mountain cottontail 
(Sylvilagus nutallii), least chipmunk (Tamias minimus), Wyoming ground squirrel (Spermophilus 
elegans), white-tailed prairie dog (Cynomys leucurus), coyote (Canis latrans), swift fox (Vulpes velox), 
red fox (Vulpes vulpes), long-tailed weasel (Mustela frenata), badger (Taxidea taxus), bobcat (Lynx 
rufus), mountain lion (Puma concolor), shrew, vole, mice, and bat species (Cerovski et al. 2004; 
ARCADIS 2007a). Wyoming BLM sensitive species, including the pygmy rabbit, white-tailed prairie 
dog, dwarf shrew (Sorex nanus) and swift fox, are discussed further in Section 3.11.4. 

3.11.1.3 Neotropical Bird Species 
Many birds travel between Wyoming summer breeding areas and wintering grounds in Mexico, Central 
America, and South America. The migratory bird species that are listed on the BLM Wyoming State 
Director’s sensitive species list for the BLM LFO and have the potential to occur in the Pappy Draw 
project area include: Brewers sparrow (Spizella breweri), sage sparrow (Amphispiza belli), loggerhead 
shrike (Lanius ludovisianus), sage thrasher (Oreoscoptes montanus), long-billed curlew (Numenius 
americanus), and burrowing owl (Athene cunicularia) (Appendix E). A detailed discussion of BLM 
sensitive species is provided in Section 3.11.4. 

3.11.1.4 Upland Game Birds 
Upland game birds that occur in Fremont and Sweetwater Counties and may occur in the Pappy Draw 
project area include: chukar (Alectoris chukar), gray partridge (Perdix perdix), greater sage-grouse 
(Centrocerus urophasianus), mourning dove (Zenaida macroura), and ring-necked pheasant (Phasianus 
colchicus) (Cerovski et al. 2004). The greater sage-grouse is listed as a sensitive species by Wyoming 
BLM and is discussed further in Section 3.11.3. 

3.11.1.5 Waterfowl 
A number of common migratory or resident waterfowl could make use of appropriate habitat associated 
with perennial and ephemeral reservoirs, wetlands, and riparian corridors in the analysis area. The 
following species have been observed in the project area during spring wildlife surveys: Canada goose 
(Branta canadensis), mallard (Anas platyrhynchos), green-winged teal (Anas crecca), American widgeon 
(Anas americana), northern pintail (Anas acuta), blue-winged teal (Anas discors), lesser scaup (Aythya 
affinis), cinnamon teal (Anas cyanoptera), American avocet (Recurvirostra americana), and long-billed 
dowitcher (Limnodromus scolopaceus) (ARCADIS 2007a). 
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3.11.1.6 Raptors 
Raptor species that may occur in the project area at various times of the year include: red-tailed hawk 
(Buteo jamaicensis), Swainson’s hawk (Buteo swainsoni), ferruginous hawk (Buteo regalis), rough-
legged hawk (Buteo lagopus), northern harrier (Circus cyaneus), golden eagle (Aquila chrysaetos), turkey 
vulture (Cathartes aura), prairie falcon (Falco mexicanus), and American kestrel (Falco sparverius) 
(ARCADIS 2007). Nesting habitats in the project area include but are not limited to existing power poles, 
isolated juniper trees, and buttes. Surveys conducted in the spring of 2005, 2006, and 2007 evaluated the 
status of 18 historical nests and looked for previously unidentified hawk nests within 2 miles of the 
proposed project disturbance area. The locations of these nests are shown in Figure 3-1. Of the historic 
nests, 17 were classified as ferruginous hawk nests and one was classified as a common raven nest. Only 
one nest, a ferruginous hawk nest, was observed to be active during the 4 years of wildlife surveys 
preformed by ARCADIS (2007b, 2008b). The ferruginous hawk is listed as a sensitive species by 
Wyoming BLM and is discussed further in Section 3.11.4. 

3.11.1.7 Reptiles and Amphibians 
Reptiles and amphibians may inhabit portions of the project area in appropriate habitat. These species 
may include: greater short-horned lizard (Phyrnosoma hernandesi), northern sagebrush lizard (Sceloporus 
graciosus graciosus), bullsnake (Pituophis catenifer sayi), Great Basin gophersnake (Pituophis catenifer 
deserticola), prairie rattlesnake (Crotalus viridis viridis), the wandering garter snake (Thamnophis 
elegans vagrans), northern leopard frog (Rana pipiens), Great Basin spadefoot (Spea intermontana), 
boreal toad (Bufo boreas boreas), spotted frog (Ranus lutieventris), and tiger salamander (Ambystoma 
tigrinum). Wyoming BLM sensitive species, the northern leopard frog, Great Basin spadefoot, boreal toad 
and spotted frog, are discussed further in Section 3.11.4. 

3.11.2 Fisheries 

As discussed in Section 3.4.2, surface waters within the 76-square-mile Pappy Draw project area include 
three perennial streams: Lost Creek, Arapahoe Creek, and Osborne Draw, and several unnamed 
intermittent and ephemeral tributaries, reservoirs/ponds, and springs. Based on the WDEQ surface water 
classification list, all three major streams in the project area – Lost Creek, Arapahoe Creek, and Osborne 
Draw – are classified as Class 3B waters, which do not support game fish or non-game fish though they 
do support other aquatic life and wildlife (WDEQ 2001c). The five unnamed springs associated with 
Arapahoe Creek and its tributaries are located in the PDU portion of the project area. Of the 5 existing 
reservoirs, only Hadsell Reservoir, Antelope Reservoir, and an unnamed pond - though only Hadsell 
Reservoir is known to consistently contain water. There is no information available for game and non
game fish that might inhabit these other mostly ephemeral water sources in the project area. There are no 
streams or water bodies within 2 miles of the proposed disturbance area, there are no streams or water 
bodies that are known to support game or non-game fish populations; therefore fisheries would not be 
affected by the proposed project. Fisheries are not discussed further in this EA. 

3.11.3 Federally Listed Species 

Section 7 of the Endangered Species Act (ESA) requires federal agencies to ensure that actions 
authorized, funded, or carried out by them are not likely to jeopardize the continued existence of 
proposed, threatened, or endangered species, or cause the destruction or adverse modification of their 
critical habitats. A Biological Assessment (BA) was prepared to assess the potential effects to federally 
listed species that could be caused by the actions proposed for the Pappy Draw CBNG pilot project. 
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A list of federally listed species for Fremont and Sweetwater Counties, prepared by the FWS (2008a), was 
reviewed. Appendix E includes Table E1, which presents federally listed animal species, their typical 
habitats, and an analysis of their potential to occur in the project area. The only federally listed species 
with the potential to occur in the project area, or that may be affected by the proposed project, is the 
black-footed ferret (Mustela nigripes). Additional information on this species is discussed below. The 
remaining species are not expected to occur in the project area and would not be affected by the proposed 
project. These species are not discussed further in this EA. The rationale for their exclusion from further 
discussion is included in Appendix E. 

3.11.3.1 Black-footed Ferret 
The black-footed ferret is a federally listed endangered species (FWS 1970). The black-footed ferret 
historically occurred throughout Texas, Oklahoma, New Mexico, Arizona, Utah, Kansas, North and South 
Dakota, Montana, Wyoming, Nebraska, and Colorado. The black-footed ferret is closely associated with 
prairie dogs, depending almost entirely upon the prairie dog for its survival. Ferrets may occur in colonies 
of white-tailed or black-tailed prairie dogs. The FWS has concluded that, at a minimum, potential habitat 
for the ferret must include a single white-tailed prairie dog colony of more than 200 acres, or a complex 
of smaller colonies within a 4.3-mile (7-kilometer) radius totaling 200 acres (FWS 1989). The minimum 
colony size for black-tailed prairie dog is 80 acres (FWS 1989). The last known wild population of ferrets 
was identified in Meeteetse, Wyoming. Extensive efforts have failed to identify other wild populations 
(Marinari 2001). No prairie dog colonies of suitable size are known to occur in the project area. The 
project area is within an area that has been block-cleared for black-footed ferret by the FWS (FWS 2004). 
This species is not expected to occur in the project area. 

3.11.4 BLM Sensitive Species 

A list of BLM sensitive plant and animal species for the LFO was reviewed for the potential occurrence 
of sensitive species in the project area. Appendix E includes the sensitive species list for the LFO and 
descriptions of habitats for each species, along with an analysis of the potential for these species to occur 
in the project area. From this list, the following species were identified as potentially occurring in the 
project area: mountain plover, long-billed curlew, ferruginous hawk, greater sage-grouse, burrowing owl, 
sage thrasher, loggerhead shrike, Brewer’s sparrow, sage sparrow, white-tailed prairie dog, pygmy rabbit, 
swift fox, dwarf shrew, northern leopard frog, Great Basin spadefoot, boreal toad, and spotted frog. The 
following sections briefly describe the ecology of the BLM sensitive plant and animal species that may 
occur in the project area. The remaining species are not expected to occur in the project area and would 
not be affected by the proposed project. These species are not discussed further in this EA. The rationale 
for their exclusion from further discussion is included in Appendix E. 

3.11.4.1 Mountain Plover 
The mountain plover is a small bird, similar to a killdeer, which is known to nest in appropriate habitat 
throughout much of Wyoming. This ground-nesting species is typically found in areas of short vegetation 
(less than 4 inches) on slopes of less than 5 percent. Most nesting records are from shortgrass prairie 
habitats associated with open, level, or slightly rolling terrain. Plovers also are known to nest in short 
shrub and cushion plant communities. Because of this species’ affinity for short-stature plant 
communities, its historic occurrence was strongly associated with habitats grazed by buffalo, pronghorn, 
and prairie dogs. Loss of wintering and breeding habitats and declines in prey from pesticide use are 
thought to be factors contributing to the decline of the mountain plover throughout its range. In 
Wyoming, this species is a common summer resident (Cerovski et al. 2004). Nesting has been 
documented in suitable habitats throughout Fremont and Sweetwater Counties. Habitats in the project 
area, including open sagebrush shrublands, playa flats, and cushion plant communities, may provide 
suitable nesting habitat for this species. A pair of mountain plovers was observed in the project area, near 
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Hadsell Reservoir (NW¼ of the SE¼ of Section 16, T27N-R93W) in June of 2005. Close inspection of 
this habitat did not reveal an active nest, fledglings, or other adult mountain plovers. An additional 
mountain plover sighting was made in May 2006. A single bird was observed within an existing pipeline 
corridor where sagebrush was largely absent in NW¼ Section 28, T27N-R93W (ARCADIS 2007a). The 
mountain plover is expected to occur in suitable but limited habitats throughout the project area. 

3.11.4.2 Long-billed Curlew 
The long-billed curlew currently breeds from the southern interior of British Columbia and the prairies of 
Alberta and Saskatchewan, south into the United States in parts of Washington, Oregon, California, 
Idaho, Nevada, Utah, Montana, Wyoming, North Dakota, South Dakota, Nebraska, Colorado, Kansas, 
Oklahoma, Texas, and New Mexico. Breeding locations are thinly scattered across the western two thirds 
of Wyoming in suitable habitat (Dark-Smiley and Keinath 2004). The long-billed curlew nests primarily 
in shortgrass or mixed-grass prairie habitat with flat to rolling topography in shallow depressions in the 
ground. Curlews are known to avoid habitats with trees; high densities of shrubs; and tall, dense grasses. 
They feed in open prairies, usually in grassy hollows; on the edges of prairie sloughs and ponds; and 
agricultural areas. The diet of the long-billed curlew consists of various invertebrates, as well as some 
vertebrates, including shrimp and crabs on tidal mudflats of wintering grounds and burrowing earthworms 
in pastures of summering grounds (Dugger and Dugger 2002). Long-billed curlew habitat is declining in 
several areas of Wyoming due to fragmentation from development and agricultural practices. During 
wildlife surveys of the project area, no long-billed curlews were observed. The long-billed curlew may 
occur in suitable but limited habitats in the project area. 

3.11.4.3 Ferruginous Hawk 
The ferruginous hawk is the largest hawk species occurring in North America. This raptor is known to 
breed from Canada southward throughout the Great Basin and Great Plains, including Montana, Idaho, 
North and South Dakota, eastern Washington and Oregon, Utah, and Wyoming. This hawk typically 
occurs in open habitats such as sagebrush shrublands, shortgrass and mixed-grass prairies, and desert 
scrub. In Wyoming, this hawk is a common nesting resident, specifically using basin-prairie shrublands, 
shortgrass prairie, rock outcrops, and cottonwood-riparian habitats (Cerovski et al. 2004). The ferruginous 
hawk typically nests in cliff faces, rock outcrops, grassy knolls, trees, or similar structures, when 
available, and often nests on the ground. This hawk preys on small and medium-sized mammals including 
jackrabbits, cottontails, prairie dogs, and ground squirrels (Preston 1998). Several historical nesting sites 
are known in the project area. During raptor nest surveys in 2005, 2006, and 2007, 17 historic ferruginous 
hawk nests (Figure 3-1) were checked for signs of recent use. Only one of these nests was determined to 
be active (SESW Section 32, T27N-R93W) and that was during the 2007 and 2008 surveys (ARCADIS 
2007b, 2008b). The ferruginous hawk is expected to occur in suitable habitats throughout the project area. 

3.11.4.4 Greater Sage-grouse 
The greater sage-grouse is a bird species of the plains and foothills in the arid west. This species typically 
occurs in sagebrush shrublands, shortgrass and mixed-grass prairies, other shrublands, and meadows that 
are always associated with substantial stands of sagebrush. Grouse rely on several distinct habitat types 
throughout the year including winter, lekking, nesting, and brood rearing habitats. Winter habitat is 
typically sagebrush shrubland that provides cover and forage for the grouse during the winter. Lekking 
habitats are typically used between late March and April and are associated with open areas including 
broad ridges and disturbed sites. Leks tend to occur in vegetation patches that are slightly shorter and less 
dense than the immediately surrounding habitats. Nesting habitats typically occur in dense sagebrush and 
other shrublands where cover and forage are available. Brood rearing habitats are characterized as having 
a higher herbaceous cover and wetter conditions than nesting habitats. Shallow draws and riparian 
habitats are often suitable brood rearing habitats. 
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The greater sage-grouse is expected to occur in suitable habitats throughout the project area. Four active 
leks are known to occur within 2 miles of the proposed project disturbance area in Sections 19 and 26, 
T27N-R93W, Section 17, T26N-R92W, and Section 19, T26N-R91W as shown in Figure 3-1. 
Observations made in 2005, 2006, and 2008 verified the active status of these leks and estimated between 
10 and 80 males displaying at each lek (ARCADIS 2007a 2008c). 

The cumulative effects analysis area for this BLM sensitive species is the project area and the surrounding 
7- mile buffer. There are 27 leks identified by the Wyoming Game and Fish Department within the 7 mile 
buffer. Table 3-7 identifies the lek name and gives historical data on the number of males counted from 
1980-2007. Figure 3-2 illustrates the location of each named lek with the 2 mile BLM distance 
stipulation within the 7 mile buffer. 

3.11.4.5 Burrowing Owl 
The burrowing owl occurs from south-central British Columbia eastward to southern Saskatchewan and 
south through most of the western United States. The burrowing owl typically nests in rodent burrows, 
particularly prairie dog burrows, in grasslands, shrublands, deserts, and grassy urban settings (Jones 
1998). In Wyoming, this species is known to nest in grasslands, sagebrush, other shrublands, and 
agricultural areas. Burrowing owls feed on insects, rodents, lizards, and small birds. During wildlife 
surveys of the project area, no burrowing owls were observed (ARCADIS 2007a, 2008c). Surveys 
concentrated on areas where the birds would most likely be encountered, such as prairie dog colonies. The 
burrowing owl may occur in suitable but limited habitats in the project area. 

3.11.4.6 Sage Thrasher 
The sage thrasher occurs from south-central British Columbia to southern Nevada, Utah, through Texas 
and Oklahoma, and in the San Joaquin Valley of California (Udvardy 1977). In Wyoming, this species is 
a common summer resident that nests in sagebrush shrublands throughout the state (Cerovski et al. 2004). 
The sage thrasher typically feeds on insects and occasional fruit. Sage thrashers were observed in the 
project area during biological reconnaissance surveys conducted in the spring of 2005. Suitable nesting 
habitat for this species is present in the project area. One active sage thrasher nest was observed during 
nesting raptor surveys in Section 2, T26N-R93W in 2007 (ARCADIS 2007a) (Figure 3-1). The sage 
thrasher is expected to occur in suitable habitats in the project area. 

3.11.4.7 Loggerhead Shrike 
The loggerhead shrike occurs from the southern extent of the North American coniferous forests 
southward to Mexico (Udvardy 1977). The loggerhead shrike is associated with open vegetation types 
including agricultural areas, sagebrush shrublands, shortgrass and mixed-grass prairies, desert scrub, 
pinyon-juniper woodlands, and montane meadows (Johnsgard 1986). In Wyoming, this species is a 
common summer resident throughout much of the state (Cerovski et al. 2004). This species was observed 
in the project area, occupying big sagebrush habitats, during surveys conducted in 2005 and 2007, but no 
nests were found (ARCADIS 2007a). The loggerhead shrike is expected to occur in suitable habitats in 
the project area. 

3.11.4.8 Brewer’s Sparrow 
The Brewer’s sparrow ranges from British Columbia east to Saskatchewan, south to New Mexico, 
Arizona, and southern California (Udvardy 1977). In Wyoming, this species is a common summer 
resident nesting in sagebrush shrublands and other shrub habitats (Cerovski et al. 2004). Four active 
Brewer’s sparrow nests were identified during nesting raptor surveys in Section 1 and 3, T26N-R93W and 
Section 26, T27N-R93W in 2007 (ARCADIS 2007a) (Figure 3-1). Brewer’s sparrows are expected to 
occur in suitable habitats in the project area. 
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Table 3-7 Sage Grouse LEKs within 7 Mile Buffer 
LekName Complex County UTM Location Area WorkingGroup BLMOffice 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 

Bare Ring Butte Bare Ring Butte Fremont Z:13 268565 \ 4683545 SENW Sec.34, T27, R92 9 South Central Lander 
East Alkali Lost Alkali Fremont Z:12 747125 \ 4691488 SESW Sec.1, T27, R94 9 South Central Lander 56 37 27
East Antelope East Antelope Fremont Z:13 261472 \ 4685868 NENE Sec.26, T27, R93 9 South Central Lander 126 100 55 38 33 38 42 98 94 44 86 64 52 40
Girrard Girrard Fremont Z:12 738520 \ 4692804 SWSW Sec.31, T28, R94 9 South Central Lander 12 16 0 38 23 28 37 48 50 77 61 55 75 
Lost Alkali Lost Alkali Fremont Z:13 254355 \ 4690450 E2W2 Sec.7, T27, R93 9 South Central Lander 
Lost Arapahoe Lost Alkali Fremont Z:13 254953 \ 4686788 NESE Sec.19, T27, R93 9 South Central Lander 10 8 27 20 26 29 40 39
Lost Creek Lost Alkali Fremont Z:12 747019 \ 4688306 SWSW Sec.13, T27, R94 9 South Central Lander 82 10 39 38 32 43 24 39 17 6 24
Lost Creek Basin Lost Alkali Fremont Z:12 742981 \ 4688606 NESE Sec.16, T27, R94 9 South Central Lander 41 37
Rusty Rusty Fremont Z:12 738041 \ 4690506 NE Sec.12, T27, R95 9 South Central Lander 0 0 0 0 0
Tierney Spring Lost Alkali Fremont Z:12 744340 \ 4690605 SWNE Sec.10, T27, R94 9 South Central Lander 1 0 0 0
Arapahoe Arapahoe Sweetwater Z:12 747320 \ 4679366 S2NW Sec.13, T26, R94 9 South Central Lander 99 101 114 108 0 85 58 58 64 21 49 64 37 48 75
Crooked Well Crooked Well Sweetwater Z:13 267113 \ 4669158 SENE Sec.16, T25, R92 9 South Central Rawlins 30 17 10 25 13 6 6 5 5
Discover Discover Sweetwater Z:13 258833 \ 4667970 SWNE Sec.22, T25, R93 9 South Central Rawlins 56 26 26 29 15 17 14 13 17
Discover Satellite Discover Sweetwater Z:13 260050 \ 4667850 SENW Sec.23, T25, R93 9 South Central Rawlins
Eagles Nest Draw Eagles Nest Draw Sweetwater Z:13 262072 \ 4672368 NWSE Sec.1, T25, R93 9 South Central Lander 17 8 1 10 5 0 0 0 0
Eagles Nest Fence Eagles Nest Fence Sweetwater Z:12 745519 \ 4668086 SENE Sec.22, T25, R94 9 South Central Rawlins 46 14
Eagles Nest 
Reservoir 

Eagles Nest 
Reservoir Sweetwater Z:13 253913 \ 4670008 NWNE Sec.18, T25, R93 9 South Central Lander 118 91 54 26 33 39 24 10 8 2 2

Green Ridge Green Ridge Sweetwater Z:13 270512 \ 4669309 SENE Sec.14, T25, R92 9 South Central Rawlins 45 13 32 10 14 11 26 17 14 22 18 15
Hadsell Crossing Hadsell Sweetwater Z:12 741260 \ 4673050 NENW Sec.5, T25, R94 9 South Central Lander 29 109 38 76 34 46 41 28 24 37 4 16 22 28 24
Hadsell Road Hadsell Sweetwater Z:12 739841 \ 4670704 NESW Sec.7, T25, R94 9 South Central Rawlins 95 76 73 44 41 23 11 11 4 2 0 0 0 0 0
Harrier Harrier Sweetwater Z:13 264594 \ 4678148 SWSW Sec.17, T26, R92 9 South Central Lander 19 11 16 16 16
Little Osborne Little Osborne Sweetwater Z:13 254813 \ 4674208 NWsw Sec.32, T26, R93 9 South Central Lander 14 3 34 27 30 20 10 0 0 0 0 0 0 0 0
Osborne Draw Osborne Draw Sweetwater Z:13 257954 \ 4675310 SESE Sec.28, T26, R93 9 South Central Lander 41 93 63 59 41 28 21 23 13 13 16 13 7
Prospects Prospects Sweetwater Z:13 267813 \ 4673189 SWSW Sec.34, T26, R92 9 South Central Rawlins 71 51 56 39 20 26 25 17 34 28 20 15
Sand Gully Eagles Nest Draw Sweetwater Z:13 262613 \ 4673808 NESE Sec.36, T26, R93 9 South Central Rawlins
Texas Oil Eagles Nest Fence Sweetwater Z:12 745099 \ 4666465 SWNE Sec.27, T25, R94 9 South Central Rawlins 51 26 18 19 10 8 2 5 0 0 0
Upper Osborne Upper Osborne Sweetwater Z:13 273172 \ 4677610 NENW Sec.19, T26, R91 9 South Central Rawlins 20 10 26 30 29 

LekName Complex County UTM Location Area WorkingGroup BLMOffice 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 
Bare Ring Butte Bare Ring Butte Fremont Z:13 268565 \ 4683545 SENW Sec.34, T27, R92 9 South Central Lander 125
East Alkali Lost Alkali Fremont Z:12 747125 \ 4691488 SESW Sec.1, T27, R94 9 South Central Lander 32 9 6 21 13 32 3 17 14 0 37 47 35
East Antelope East Antelope Fremont Z:13 261472 \ 4685868 NENE Sec.26, T27, R93 9 South Central Lander 28 24 41 58 52 81 44 48 46 30 31 58 64
Girrard Girrard Fremont Z:12 738520 \ 4692804 SWSW Sec.31, T28, R94 9 South Central Lander 47 10 25 21 39 8 29 44 99 54
Lost Alkali Lost Alkali Fremont Z:13 254355 \ 4690450 E2W2 Sec.7, T27, R93 9 South Central Lander 3 0 0 0 0 0 0 0 0 0 0 0 0
Lost Arapahoe Lost Alkali Fremont Z:13 254953 \ 4686788 NESE Sec.19, T27, R93 9 South Central Lander 23 17 19 35 20 32 0 5 23 30 46 93 60
Lost Creek Lost Alkali Fremont Z:12 747019 \ 4688306 SWSW Sec.13, T27, R94 9 South Central Lander 0 5 0 0 0 0 0 0 0 0 0 0 0
Lost Creek Basin Lost Alkali Fremont Z:12 742981 \ 4688606 NESE Sec.16, T27, R94 9 South Central Lander 22 11 4 0 14 4 0 30 27 0 71 110 69
Rusty Rusty Fremont Z:12 738041 \ 4690506 NE Sec.12, T27, R95 9 South Central Lander 
Tierney Spring Lost Alkali Fremont Z:12 744340 \ 4690605 SWNE Sec.10, T27, R94 9 South Central Lander 0
Arapahoe Arapahoe Sweetwater Z:12 747320 \ 4679366 S2NW Sec.13, T26, R94 9 South Central Lander 44 45 25 119 116 103 52 63 61 71 103 134 109
Crooked Well Crooked Well Sweetwater Z:13 267113 \ 4669158 SENE Sec.16, T25, R92 9 South Central Rawlins 0 0 0 0 0 0 0 0 0
Discover Discover Sweetwater Z:13 258833 \ 4667970 SWNE Sec.22, T25, R93 9 South Central Rawlins 14 8 10 10 14 22 19 17 25 28 28 68 37
Discover Satellite Discover Sweetwater Z:13 260050 \ 4667850 SENW Sec.23, T25, R93 9 South Central Rawlins 18 2
Eagles Nest Draw Eagles Nest Draw Sweetwater Z:13 262072 \ 4672368 NWSE Sec.1, T25, R93 9 South Central Lander 0 0 0 0 0 0 0 0 0 22 14
Eagles Nest Fence Eagles Nest Fence Sweetwater Z:12 745519 \ 4668086 SENE Sec.22, T25, R94 9 South Central Rawlins 26 12 19 13 39 28 4 33 15 45 59 146 132 
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3.0 Affected Environment 

Table 3-7 Sage Grouse LEKs within 7 Mile Buffer 
LekName Complex County UTM Location Area WorkingGroup BLMOffice 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Eagles Nest 
Reservoir 

Eagles Nest 
Reservoir Sweetwater Z:13 253913 \ 4670008 NWNE Sec.18, T25, R93 9 South Central Lander 0 0 0 0 0 0 0 0 0

Green Ridge Green Ridge Sweetwater Z:13 270512 \ 4669309 SENE Sec.14, T25, R92 9 South Central Rawlins 33 24 22 43 33 69 70 51 44 42 34 63 79
Hadsell Crossing Hadsell Sweetwater Z:12 741260 \ 4673050 NENW Sec.5, T25, R94 9 South Central Lander 22 15 17 18 26 29 18 23 27 38 48 24 53
Hadsell Road Hadsell Sweetwater Z:12 739841 \ 4670704 NESW Sec.7, T25, R94 9 South Central Rawlins 0 0 0 0 0 0 0 0 0 0 0 0
Harrier Harrier Sweetwater Z:13 264594 \ 4678148 SWSW Sec.17, T26, R92 9 South Central Lander 12 4 3 6 17 24 52 11 37 47 68 80 79
Little Osborne Little Osborne Sweetwater Z:13 254813 \ 4674208 NWsw Sec.32, T26, R93 9 South Central Lander 0 0 0 0
Osborne Draw Osborne Draw Sweetwater Z:13 257954 \ 4675310 SESE Sec.28, T26, R93 9 South Central Lander 1 0 0 0 0 0 0 0
Prospects Prospects Sweetwater Z:13 267813 \ 4673189 SWSW Sec.34, T26, R92 9 South Central Rawlins 27 17 55 17 82 63 41 41 22 37 34 68
Sand Gully Eagles Nest Draw Sweetwater Z:13 262613 \ 4673808 NESE Sec.36, T26, R93 9 South Central Rawlins 45 68 44 28 14 14 80 84
Texas Oil Eagles Nest Fence Sweetwater Z:12 745099 \ 4666465 SWNE Sec.27, T25, R94 9 South Central Rawlins 0 0 0 0 0 0 0 0 0 0 0 0 0
Upper Osborne Upper Osborne Sweetwater Z:13 273172 \ 4677610 NENW Sec.19, T26, R91 9 South Central Rawlins 13 25 13 19 21 44 42 29 25 27 45 37 72 
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3.0 Affected Environment 

3.11.4.9 Sage Sparrow 
The sage sparrow occurs from Washington south to Baja California and throughout the Great Basin 
(Udvardy 1977). This sparrow is a common summer resident of Wyoming in grasslands and shrublands, 
feeding on insects and seeds (Cerovski et al. 2004). Suitable habitat for sage sparrow is present in the 
project area, and this species was observed during two biological reconnaissance surveys in the spring of 
2005, but no nests were found. No sage sparrow nests were noted during the 2007 nesting raptor survey 
(ARCADIS 2007a). The sage sparrow is expected to occur in suitable habitats in the project area. 

3.11.4.10 White-tailed Prairie Dog 
The white-tailed prairie dog occurs in parts of Colorado, Utah, Wyoming, and Montana. In Wyoming, it 
occurs in the western half of the state, occupying grasslands, sagebrush, shrublands, and desert-grass 
communities (Clark and Stromberg 1987). A single white-tailed prairie dog colony measuring 
approximately 29 acres was observed less than 0.2 mile west of NPDU 22-3 (NW¼of the NE¼of Section 
22, T27N R93W) during a survey conducted in 2005. During the nesting raptor survey in 2007, a second 
active white-tailed prairie dog colony was observed in SE¼ of Section 31, T27N R93W (Figure 3-1). The 
estimated size of this colony was is 54 acres. Both colonies are much smaller than the required 200 acres 
presumed to be the minimum to support the black-footed ferret. During 2008 wildlife surveys, these 
colonies did not appear to be active as no prairie dogs were observed (ARCADIS 2007a, 2008c). 

3.11.4.11 Pygmy Rabbit 
The pygmy rabbit is the smallest North American rabbit species. This species is distributed throughout 
the intermountain west, including southwestern Wyoming, southern Idaho, western Utah, northern 
Nevada, northeastern California, and southeastern Oregon (Clark and Stromberg 1987). In Wyoming, this 
species is known from Uinta, Sweetwater, and Sublette Counties (Luce et al. 1999). The pygmy rabbit 
occurs almost exclusively in dense, tall stands of big sagebrush. Suitable stands of sagebrush are often 
associated with the deeper deposits of alluvial soils. The pygmy rabbit is one of only two North American 
rabbit species known to excavate and use its own burrow system. The pygmy rabbit is known to occur in 
the project area. Surveys conducted between 2005 and 2008 identified a number of areas within the 
project area that support populations of pygmy rabbit. Typically, these areas occurred in sagebrush draws 
where denser cover and taller sagebrush were present. Additionally, a number of small “mima mounds” 
(soil mounds that are a few feet high and 20 to 30 feet wide) were identified as being occupied by pygmy 
rabbits during surveys conducted in 2006. These areas were characterized by taller and denser sagebrush 
than the surrounding areas and were typically distinct from surrounding sagebrush communities in the 
project area. In addition to locating potential habitat within the project area, individual pygmy rabbits 
were observed in two locations in Section 24, T26N-R93W, and Section 4, T26N-R93W, during 2006 
(ARCADIS 2007a) (Figure 3-1). 

3.11.4.12 Swift Fox 
The swift fox ranges from southern Alberta and Manitoba in Canada to Texas, including Montana, North 
and South Dakota, Wyoming, Nebraska, Colorado, Kansas, and Oklahoma. This fox inhabits shortgrass 
and mixed-grass prairie habitats. It typically occurs in suitable habitats associated with flat to gently 
rolling terrain. The swift fox preys on small rodents, rabbits, and birds. Pups emerge from the den in June. 
Dens are generally located along slopes or ridges that offer good views of the surrounding area 
(Fitzgerald et al. 1994). In Wyoming, this species is considered a common resident of grasslands, 
agricultural areas, irrigated meadows, and banks of roadways and railroads (Cerovski et al. 2004). 
Habitats in the project area may be suitable for this species. No observations of this species were recorded 
during biological reconnaissance surveys conducted in the spring of 2005 - 2007 (ARCADIS 2007a, 
2008c). 
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3.11.4.13 Dwarf Shrew 
According to a species summary by Beauvais and Dark-Smiley (2003), the dwarf shrew occurs primarily 
in mountainous areas in rock outcrops and talus slopes in alpine, subalpine, and montane settings. It has 
been occasionally found in lower and more arid environments such as shortgrass prairie, shrub-steppe, 
and stubble fields. Dwarf shrews are active throughout the year and feed primarily on insects, soft-bodied 
spiders, and other small invertebrates. The dwarf shrew nests in underground burrows and usually breeds 
in late June to early July. Shrews have among the highest food requirements per gram of body mass of all 
mammals and, as a result, they must continually search for food both day and night. No observations of 
this species were recorded during two biological reconnaissance surveys conducted in the spring of 2005 
2008 (ARCADIS 2007a, 2008c). The dwarf shrew may occur in suitable but limited habitats in the 
project area. 

3.11.4.14 Great Basin Spadefoot 
The Great Basin spadefoot toad occurs throughout the Great Basin and adjacent regions from northern 
Arizona to Southern British Columbia and east to southwestern and central Wyoming and Colorado. 
Typical habitats include sagebrush shrublands, pinyon-juniper woodlands, and semi-desert shrublands. In 
these habitats, this species occurs from the bottoms of rocky canyons to broad, dry basins and stream 
floodplains. The spadefoot is typically active from May through September. During other months, it 
buries itself in the soil. The spadefoot is most active during nighttime hours after spring and summer 
rains. This species typically breeds in temporary pools formed by rains, pools along intermittent streams, 
or permanent rivers, or in permanent pools of springs in more arid environments. The presence of 
floodwaters along perennial rivers and reservoirs, temporary pools, and springs in the project area may 
offer suitable breeding habitats for this species. The spadefoot was not observed during biological 
reconnaissance surveys conducted in the spring of 2005 - 2008 (ARCADIS 2007a, 2008c). 

3.11.4.15 Northern Leopard Frog 
The range of the northern leopard frog encompasses most of the northern states of the United States and 
far north into Canada. The species ranges southwards only in the western United States, in the higher 
elevations of the Rocky Mountains. Northern leopard frogs require a broad range of habitats including: 
winter habitat (overwintering in lakes, streams, and ponds), summer habitat (feeding by adults in upland 
areas), and tadpole habitat (up to 3 months spent as tadpoles in shallow breeding ponds) (Merrell and 
Rodell 1968). The northern leopard frog breeds from mid-March to early to late May in Wyoming, 
depending on elevation (Corn and Livo 1989). The presence of floodwaters along perennial rivers and 
reservoirs, temporary pools, and springs in the project area may offer suitable breeding habitats for this 
species. This species was not observed during biological reconnaissance surveys conducted in the spring 
of 2005 - 2008 (ARCADIS 2007a, 2008c). 

3.11.4.16 Boreal Toad 
According to a species summary by McGee and Keinath (2004), the range of the boreal toad currently 
extends from western British Columbia and southern Alaska south to northern California (Washington, 
Oregon), western Montana, Idaho, western and south-central Wyoming, Nevada, the mountains and 
higher plateaus of Utah, and portions of the mountains of Colorado. In Wyoming, the Northern Rocky 
Mountain population of boreal toads uses wet habitats in foothills, montane, and subalpine areas close to 
water. During breeding in the late spring and early summer, adult boreal toads are found in or near water 
and, as the season progresses, they may use more terrestrial habitats including forested and non-forested 
wet and dry areas. In early fall, adults and young of the year migrate to hibernacula in terrestrial habitat, 
which are typically burrows from other animals, such as rodents and squirrels, where they over-winter. 
The presence of floodwaters along perennial rivers and reservoirs, temporary pools, and springs in the 
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project area may offer suitable breeding habitats for this species. This species was not observed during 
biological reconnaissance surveys conducted in the spring of 2005 - 2008 (ARCADIS 2007a, 2008c). 

3.11.4.17 Spotted Frog 
According to a species summary by Patla and Keinath (2005), the spotted frog has an extensive 
distribution in western North America, from southern Alaska through British Columbia and western 
Alberta and the States of Washington, Oregon, Idaho, Montana, Wyoming, Utah, and Nevada. Spotted 
frogs inhabit a variety of vegetation communities including coniferous or mixed forests, grasslands, and 
riparian areas of sage-juniper brushlands. Emergence from over-wintering sites by spotted frogs occurs 
from late February to early July, depending on elevation, latitude, and local conditions. Because both 
breeding and over-wintering occur at aquatic sites, populations are located in the general vicinity of 
ponds, lakes, springs, and/or streams. Summer foraging may occur in ephemeral pools in forests and 
meadows, streams (permanent and intermittent) and river edges, riparian zones, temporary and permanent 
ponds, lake margins, and marshes. The presence of floodwaters along perennial rivers and reservoirs, 
temporary pools, and springs in the project area may offer suitable breeding habitats for this species. This 
species was not observed during biological reconnaissance surveys conducted in the spring of 2005 
2008 (ARCADIS 2007a, 2008c). 

3.12 Transportation 
The regional transportation system that serves the project area includes an established network of 
interstate and state highways, county roads, and BLM roads. The primary existing roads that provide 
access to the project area are Interstate 80 (I-80), U. S. Highway 287/Wyoming State Highway (WY) 789, 
Crooks Gap Road (this road is also County Road 318 in Fremont County and Wamsutter 
Road/Sweetwater County Road 22) and BLM Road 2317. The Wyoming Department of Transportation 
(WYDOT) measures annual average daily traffic volume (AADT) on federal and state highways. AADTs 
for several major roads that provide access to the project area are shown in Table 3-8 (Wiseman 2008). 

Table 3-8 AADT for Major Roads near the Proposed Project 
Highway 2006 AADT 2007 AADT 

Rawlins US 287/WY 789 to Muddy Gap 2,399 2,549 
Muddy Gap US 287/WY789 to Lander 895 986 
I-80 from Rawlins west to Creston Junction 12,665 12,921 
WY 789 from Creston Junction south to Baggs 1,276 1,355 

Source: Wiseman, pers com. WYDOT 2008b. 

Improved and unimproved BLM roads provide access for local traffic on federal land. BLM roads are 
maintained by the BLM. Construction and maintenance of access roads for the proposed project must be 
in accordance with road standards outlined in BLM Manual 9113 and other applicable measures described 
in Chapter 2. 

The BLM has continued to identify off-road vehicle (ORV) designations for the LFO (Wyoming State 
Trails Program 2003). The ORV designation for the project area is limited, meaning that ORV use is 
limited to existing roads and trails (BLM 1986a). 

3.13 Recreation 
For BLM lands in the project area, the management objective is to provide a range of opportunities for 
recreational experiences now and in the future. For land use planning purposes, BLM lands are designated 
into Resource Opportunity Spectrum (ROS) classes based on the mix of activities, settings, and probable 

1668 Pappy Draw EA 8-8-08.Docx 3-30 



3.0 Affected Environment 

outdoor recreational experience opportunities. The designated ROS class for the project area is semi-
primitive motorized (BLM 1986a). BLM also uses the Natural Resource Recreation Setting (NRRS) 
characterizations in the Recreation Planning Tools Standard Operating Procedure. 

The LFO area contains outstanding recreational opportunities, mostly for widely dispersed recreation 
(BLM 1986a). The recreational industry is a large part of the local economy. Dispersed recreational 
opportunities in the project area include hunting, camping, hiking, horseback riding, rock collecting, 
bicycling, motorcycling, and ORV use (BLM 1986a). No developed recreational sites, facilities, or 
special recreational management areas exist in the project area. The Continental Divide National Scenic 
Trail runs north and east of the project area and comes within 2 miles of the NPDU area. The Recreation 
Management Information System estimates that the LFO portion of the Continental Divide National 
Scenic Trail receives 45 visits annually and visitors use the trail in a linear manner (BLM 2006). No 
specific data on recreational use of the project area are available; however, use is likely low because of 
the relatively small local population, long drives from major population centers, and lack of well-known 
natural attractions. Hunting is the most important recreational activity in the project area. Hunting occurs 
primarily during the fall hunting seasons, specifically during September and October. Species hunted 
include antelope, mule deer, and sage-grouse, as well as rabbits and some predators such as coyotes 
(BLM 1986a). 

The WGFD manages big game populations in big game management units. The project area contains 
portions of three antelope game units, three deer game units, and three elk game units. The majority of 
hunting that occurs in all the units is by Wyoming residents, which is consistent with statewide resident 
hunting with the exception of antelope hunting. In 2005, 57 percent of the total active antelope hunters in 
the state were non-resident hunters. Table 3-9 summarizes the number of participating hunters, total 
hunter days, and non-resident hunters for big game management units that contain parts of the Project 
Area. 

Table 3-9 Big Game Hunting in Vicinity of the Pappy Draw Project Area, 2005 
Game/ 
Unit 

Active 
Hunters 

Total 
Harvest 

Hunter 
Success 

Hunter 
Days 

Non-Resident 
Hunters 

Percent 
Non-Resident Hunters 

Deer 
96 455 134 29.5% 1,702 153 33.6% 
98 122 46 37.7% 517 41 33.6% 
131 1,032 355 35.1% 3,395 47 4.6% 

Total 1,609 535 33.3% 5,614 241 15.0% 
Antelope 

60 110 100 90.9% 338 21 19.1% 
61 238 221 92.9% 570 49 20.6% 
64 318 281 88.4% 1,232 95 29.9% 
Total 666 602 90.4% 2,140 165 24.8% 

Elk 
24 278 186 66.9% 1,277 33 11.9% 
100 353 238 27.1% 1,531 46 13.0% 
118 80 48 60.0% 458 17 21.3% 

Total 711 472 66.4% 3,266 96 13.5% 
Source: WGFD 2007 

3.14 Visual Resources 
The visual resources of the project area were inventoried and classified according to the Visual Resource 
Management (VRM) system as part of the Lander RMP (BLM 1986a). In the Lander RMP, BLM defined 
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the scenic quality based on the degree of harmony, contrast, and variety within a landscape (BLM 1986a). 
The Scenic Quality Class of the project area is Class C (BLM 1986a). Class C areas have low scenic 
value. The project area is designated as VRM Class IV based on the existing visual resources (BLM 
1986a). For Class IV areas, modification of the landscape character is acceptable including changes that 
may subordinate the original composition and character of the landscape. Changes should reflect what 
could be a natural occurrence in the characteristic landscape. 

Scenery in the project area is typical of the Great Divide Basin, with expansive views across flat to 
moderately undulating terrain. Vegetation in the area is a mix of low, mat-forming plants and low 
sagebrush on open, exposed areas and Wyoming big sagebrush and greasewood in draws and lowlands. 
Numerous small drainages dissect the landscape, providing topographic diversity. Existing visual 
modifications to the landscape in and near the project area include unimproved roads, evidence of past 
uranium exploration and development, and some oil and gas production facilities. 

Most of the project area is not visually sensitive because of the remoteness from viewpoints used by the 
public, or the screening of views by terrain. Motorists traveling U.S. Highway 287/Wyoming State 
Highway 789 cannot view the project area because the viewing distance is too great and intervening 
topography obscures the view. BLM Road 2317and the Crooks Gap Road (this road is also County Road 
318 in Fremont County and Wamsutter Road/Sweetwater County Road 22) are the primary sensitive 
viewing areas that could be visited by the public. 

The northeast corner of the project area is within the viewshed of a small portion of the Continental 
Divide National Scenic Trails. The affected trail segment consists of existing two-track roads located 
between 0.6 to 3.25 miles north and northeast of the project area, and includes the trail crossing of Crooks 
Gap County Road. The project area is too remote from most of the trail be a noticeable component of the 
trail’s natural resource recreation setting. 

There is a low concentration of users near the project area (BLM 1986a). Potential viewers include 
hunters, oil and gas operators, and ranchers with grazing allotments. Some portions of the proposed 
project may be visible from the existing roads including Crooks Gap Road. In general, users of the region 
are accustomed to viewing mineral resource development; however, visual quality is an important part of 
the recreational experience for many users. 

3.15 Wild Horses 
There are seven Wild Horse Herd Management Areas (HMAs) in the LFO (BLM 1986a). The Pappy 
Draw project area lies on the boundary between the Green Mountain Wild Horse HMA and the Crooks 
Mountain Wild Horse HMA. 

According to the LFO (BLM 2007c), the Green Mountain HMA encompasses 88,000 acres, of which 
74,000 acres are BLM-administered public lands. Topography within the HMA consists of moderate 
rolling hills and slopes north and south of Green Mountain with elevations ranging from 6,200 to 9,200 
feet. The area is vegetated by various sagebrush, grass, woodland, and riparian species with conifer/aspen 
forests at the highest elevations. Precipitation ranges from 10 to 14 inches at the lower elevations to 15 to 
20 inches at the upper elevations. The area supports significant wildlife populations of elk, deer, and 
antelope. Domestic cattle and sheep utilize the area in all seasons with summer cattle use predominating. 

The Crooks Mountain HMA encompasses approximately 51,000 acres. Topography within the HMA is 
generally rolling hills and slopes to the north and south of Crooks Mountain. The Crooks Mountain 
portion of the herd area is quite steep and broken with mountainous terrain. Elevations in the HMA range 
from 6,900 to 8,100 feet. The major vegetation types are sagebrush/grass, woodland, and riparian. The 
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lower elevations receive approximately 10 to 14 inches of precipitation annually, and the upper elevations 
receive 15 to 20 inches annually. The area supports significant wildlife populations of elk, deer, and 
antelope. Livestock graze the area from May to December. 

While there is population interchange and mixing among wild horses in the neighboring management 
areas, appropriate management levels (AMLs) have been established by the BLM for both HMAs. The 
AML for the Green Mountain HMA is between 170 and 300 horses (BLM 2005). The AML for the 
Crooks Mountain HMA is 65 to 85 adult horses (BLM 2006). Herds are managed through roundups every 
3 years and reproduction control methods to keep herd numbers within appropriate AMLs. 

3.16 Cultural Resources 
Cultural resources are the tangible remains of past human activities or the locations of events important in 
history or tradition. Cultural resources include: archaeological and historical districts, sites, buildings 
structures or objects; traditional cultural places (TCPs); traditional cultural resources; and cultural 
landscapes. Historic properties are those cultural resources that are listed on or eligible for the NRHP. 
Under Section 106 of the National Historic Preservation Act, any federal undertaking must consider 
effects to historic properties. For planning purposes, sites that have not been evaluated for eligibility are 
considered eligible. The following sections discuss the general historic and cultural context of the 
proposed project, the cultural resources that have been identified in the project area, and the cultural 
resources identified as historic properties. 

3.16.1 Potential Site Types 

Based on the results of the files searches and the cultural resource inventory, the expected cultural 
resources for this area include prehistoric and historic resources. The prehistoric and historic site types 
are: 

� Prehistoric lithic scatters that consist of lithic debitage or chipped stone tools and no cultural 
features. 

� Prehistoric artifact scatters that contain one or more types of prehistoric cultural materials other 
than or in addition to lithic debitage or chipped stone tools. The prehistoric cultural artifacts may 
include ground stone artifacts, bone debris or artifacts, pottery, shell, basketry, or other materials; 

� Prehistoric camps that contain evidence of a broad range of activities including subsistence-
related activities. Cultural remains may include features such as hearths or storage pits, chipped 
stone debris (lithic debitage), chipped stone tools, ground stone artifacts, pottery, or other 
prehistoric cultural materials; 

� Prehistoric or historic cairns that are low piles of local stone. Historic cairns are often constructed 
by sheepherders. 

� Historic artifact scatters that are collections of historic debris often left by ranchers or 
sheepherders and consist of historic-period artifacts such as glass, crockery, cans, other metal 
containers, tools, horse tack, and vehicle parts. 

3.16.2 Project Setting 

The project area is located in the northern portion of the Wyoming Basins of south-central Wyoming. 
This area is dominated by comparatively arid, internally draining basins at the Continental Divide. Certain 
topographic and depositional settings that occur in the project area are recognized in the Wyoming Basins 
region as archaeologically sensitive, that is, having a high potential to contain cultural resources. These 
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settings include eolian deposits such as dunes, sheet deposits and eolian shadows, and some colluvial 
deposits along the lower slopes of ridges. The following sections briefly outline the prehistoric and 
historic contexts of this region. 

3.16.2.1 Prehistoric 
Extensive overviews of prehistoric cultural chronologies in the Wyoming Basins and Northwestern Plains 
are found in Thompson and Pastor (1995), Metcalf (1987), Martin and Smith (1999), Larson (1997), and 
Frison and Mainfort (1996). Cultural taxonomies including such elements as phases and complexes have 
been posited (Metcalf 1987), and alternative analytical units have been offered (e.g., adaptation types, 
Frison and Mainfort 1996). Diagnostic attributes of those specific analytical units, however, are not 
clearly identified in the results of the current study, and further investigations are required to make a 
meaningful comparison with cultural historic frameworks. 

Borrowing from the cultural chronologies established by Frison (1991) and Metcalf (1987), prehistory in 
the Wyoming Basin is divided into the Paleoindian, Early Archaic, Middle Archaic, Late Archaic, and 
Late Prehistoric periods. Table 3-10 provides a general summary of the prehistoric cultural chronology of 
the Wyoming Basins. Individual sites or components within sites are associated with specific prehistoric 
cultural periods by the presence of distinctive artifacts characteristic of each period (diagnostic artifacts); 
by the presence of characteristic cultural features such as house pits, hearths, or storage pits; or by 
chronometric dating techniques such as radiocarbon dating. Studies of prehistoric sites identify artifacts 
styles and traditions and adaptive patterns of different periods and regional traditions within those 
periods. These studies can also identify aspects of the habitat and environmental conditions during those 
periods. The similarities and differences over time can then be studied. The prehistoric context of the 
region spans from the disappearance of cordilleran glacial and periglacial conditions at the end of the 
Pleistocene epoch to historic times. Environmental and climatic conditions and human adaptations 
changed over time. 

Table 3-10 Prehistoric Chronology of the Wyoming Basins 
Period Age (B.P.*) 

Paleoindian 11,500 to 7800 
Early Archaic 7800 to 5000 

Middle Archaic 4900 to 3000 
Late Archaic 3000 to 1500 

Late Prehistoric 1500 to 200 
Protohistoric 300 to 150 

Source: Frison 1991; *B.P. - approximate years before "present" (defined as A.D. 1950). 

3.16.2.2 Historic Context 
Historically, south-central Wyoming has been dominated by cattle and sheep ranching. More recently, 
energy exploration and production have become increasingly important. Fur trapping and trading were not 
important in the project area because the scarcity of perennial streams did not provide habitat for 
substantial numbers of fur-bearing animals. Historic trails and transportation routes that were important 
regionally or nationally occur near the project area north of Jeffrey City (BLM 1986a), but no major 
routes cross through the project area. The Oregon National Historic Trail is a famous trans-continental 
route that Euro-Americans used in the early- to mid-1800s. The ultimate destinations for emigrants were 
California and Oregon. The California Emigrant and Pony Express Trails also followed the route of the 
Oregon Trail. The Mormon Pioneer Trail followed the Oregon Trail route across Wyoming to Fort 
Bridger, then southwest to Salt Lake City. From the 1840s to 1860s, thousands of Mormons from the 
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eastern United States and Europe traveled to Utah to live in the “promised land.” The Oregon Trail 
remained in use as a wagon trail as late as 1912 (BLM 1986a). However, settlement in south-central 
Wyoming was limited because of scarce water sources and rugged terrain. 

The Rawlins-Fort Washakie Road was a historic freight and stage route located within 1.5 miles of the 
northeast corner of the project area. The road generally parallels Highway 287 from Rawlins to Lander 
(BLM 2008e); however, a route segment is located near the northeast boundary of the project area. The 
segment is located along an existing two track road on BLM-managed lands that extends to the southeast 
from Crooks Gap Road between Crooks Creek and Bare Ring Slough. The segment is also partially 
located along the Continental Divide National Scenic Trail. The road has been determined eligible for 
inclusion on the NRHP under Criterion A. It was developed to serve Fort Washakie on the Wind River 
Indian Reservation in 1871. Stage service was established on the road in 1885, and discontinued in 1906 
(BLM 2007d).The Town of Rawlins, well south of the project area, is one of the oldest towns in 
Wyoming. It was established in the 1860s as support for the Union Pacific Railroad. It served as a frontier 
army post (Fort Fred Steele) from 1868 to 1886. The town was also the location of a territorial prison 
(now the Old Frontier Prison), which served as the State Penitentiary until 1981. Jeffrey City reached the 
status of boomtown for processing uranium in the 1960s and 1970s. The closest town to the project area, 
Bairoil, was established in the 1960s as a company town to provide support to the burgeoning oil and gas 
industry in the last half of the 20th century. 

3.16.3 Public Records Search 

A search of the BLM’s General Land Office (GLO) Records revealed that the sections of interest were 
patented on August 16, 1944 (Document No. 067790). There is one patent associated with the Taylor Act 
(48 Stat. 1269) State exchange for the sections. A review of the GLO plats of the township did not reveal 
any features of interest. No individuals or family names were identified in the patent search that played 
significant roles in local, state, regional, or national history. 

3.16.4 Previous Inventories 

Files searches (#11844, #16772, and #19231) were conducted through the Wyoming State Historic 
Preservation Office (SHPO) Cultural Records Office (WYCRO) prior to fieldwork on June 8, 2004, April 
11, 2006, and March 12, 2007. The WYCRO files indicated that 40 previous cultural resource 
investigations were on record for the legal sections containing the project area. These surveys were a 
mixture of small block, large block, linear, and combination surveys associated with oil and gas, uranium 
mining, power transmission, and pipelines. Surveys took place between 1976 and 2006. Several of the 
previous inventories are recent surveys that overlap with portions of the current project area. These 
include Project Numbers 0-1343-0, 88-795-0, 1-585-0, 1-265-0, 1-1304-0, 1-1924, 1-264-0, 2-105-0, 2
882-0, 1-712-0, 80-1663-0, 76-128-0, 1-1288-0, 0-1327-0, 86-821-6, and the Pappy Draw Seismic 
Prospect (Newberry 2005). 

3.16.5 Previously Recorded Sites 

Forty-one previously recorded sites were on record in the WYCRO files search. Thirty-seven of the 
previously recorded sites are prehistoric, two are historic, and two have both prehistoric and historic 
materials. Nineteen of the previously recorded sites are within or near the proposed project, and three of 
those are recommended eligible for the NRHP. Table 3-11 summarizes the types of previously recorded 
sites in the vicinity of the proposed project. Several Native American tribes were consulted during project 
scoping (see Appendix C-3). These tribes did not identify any TCPs or other traditional cultural resources 
in the project area. 
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Table 3-11 Summary of Previously Recorded Archaeological Site Types in the 
Project Area 

Site Type Number Eligible or Unevaluated 
Prehistoric Lithic Scatter 24 10 
Prehistoric Artifact Scatter 3 2 
Prehistoric Feature (no artifacts) 10 4 
Prehistoric Artifact Scatter and Historic Artifact Scatter 1 0 
Prehistoric Camp and Historic Artifact Scatter 1 1 
Historic Artifact Scatter 2 0 

Total 41 17 

3.16.6 Cultural Resource Inventory 

Cultural resources inventories were conducted in June 2004, April 2006, and March 2007 for 16 well pad 
blocks and linear corridors for access routes and infrastructure. The defined area of potential effects 
consisted of a 40-acre block for each individual well location, 180-acre blocks for closely spaced well 
groups, and 150-foot-wide corridors for combined infrastructure including proposed access 
improvements, pipelines, and electric lines. A total of 1,085 acres was surveyed for cultural resources. 
This investigation found and recorded six new prehistoric sites, one new historic site (48FR5362, 
48FR5363, 48FR5364, 48FR5365, 48SW15443, 48SW15444, and 48SW15445), and ten isolated 
prehistoric artifacts (IF-1 through IF-10). None of the new sites were evaluated as eligible for the NRHP. 
One shovel test each was dug at sites 48FR5362, 48FR5363, 48FR5364, and 48FR5365 and two shovel 
tests each were dug at sites 48SW15444 and 48SW15445. None of these shovel tests yielded subsurface 
artifacts or evidence of buried cultural deposits. The ten isolated finds include four pieces of lithic 
debitage, two biface fragments, two projectile point fragments, and two projectile points. All of the newly 
documented sites were lithic or artifact scatters. No cultural features were found at any sites in the current 
project area. Three sites (48FR5363, 48FR5364, and 48SW5365) and two isolated finds (IF-2 and IF-4) 
contained temporally diagnostic prehistoric tools. None of the sites recorded in the vicinity of the 
proposed project area are considered eligible for the NRHP. None of the newly documented resources are 
considered to be historic properties. 

The BLM LFO also requested a limited evaluative testing plan for six previously recorded sites in the 
vicinity of the proposed project area. Four of the sites (48FR1481, 48FR2220, 48FR2221, and 
48SW13152) have been recommended eligible for the NRHP, and sites 48FR2219 and 48FR2222 were 
recommended not eligible. Subsurface features that may have archaeological potential were discovered at 
these six sites during the construction of the Exxon CO2 pipeline in the mid 1980s. 

ARCADIS proposed an evaluative testing plan that was approved by the BLM LFO. The plan entailed a 
grid of Giddings soil cores across each site area and additional shovel probes placed around previously 
identified features. Any positive soil probes which revealed buried soil staining or artifacts were to have 1 
x 1 meter test units excavated adjacent to them. Only site 48FR1481 yielded positive findings from the 
shovel and Giddings probes. The testing of site 48FR1481 included 45 Giddings soil cores and 17 shovel 
probes. Nine shovel probes and one soil core in two clusters revealed dark sediment staining that may 
indicate the presence of subsurface cultural features. No artifacts were found. The original testing plan 
proposed that 1 x 1 meter test units be excavated adjacent to any positive probes. Three units were 
excavated in November 2007, and seven more are proposed. A dispersed mottled stain was encountered 
in the eastern half of the cultural resource site test unit at 50 cm below surface, and a complete projectile 
point was collected at 45 cm below surface in the same unit. Soil staining was also encountered across the 
entire unit at 20 cm below surface in Test Unit 2. One artifact, some chert debitage, and several bone 
fragments were recovered from within the stained levels in this unit. Soil samples of the stained areas 
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were also collected. Rodent disturbance was extensive within and around these stained areas, and no 
discrete features were identified. The subsurface staining does not appear to be cohesive. It is faint and 
intermittent in some locations and thicker and more visible in others, but with no discernible boundaries. 
The recovered projectile point was recovered from above the stain, and the other artifacts that were 
identified occurred in areas of rodent disturbance. Testing of this site is considered inconclusive. The site 
is considered potentially eligible pending the results of additional testing. 

3.17 Socioeconomics 
The analysis area for potential socioeconomic effects includes Fremont, Sweetwater, and Carbon 
Counties, Wyoming. Although the CBNG development would take place in Fremont and Sweetwater 
Counties, at least some of the workers for the proposed project would likely commute from Rawlins in 
Carbon County. Therefore, Carbon County was also included in the analysis area for socioeconomic 
effects. Socioeconomic conditions in Fremont, Sweetwater, and Carbon Counties that are characterized in 
this section include general economic conditions, employment, earnings, population, temporary housing 
resources, certain local and state government revenues, and environmental justice. 

3.17.1 General Economic Conditions 

The basic economic sectors that bring revenues into Fremont, Sweetwater, and Carbon Counties include 
agriculture, tourism, and mining. The primary industries within the LFO include mineral development, 
agriculture, and recreation (BLM 1986a). 

The mining sector, which includes oil and gas development, would be the primary sector affected by 
exploration or development of CBNG resources. The mining sector in Wyoming experienced a boom in 
the 1970s, followed by a bust period in the 1980s, slow and steady declines in the 1990s, and then strong 
growth since 2000. In 1981, mining jobs peaked at 38,500, representing 17.0 percent of Wyoming’s total 
employment (WEAD 2003). The number of mining jobs decreased to 8.1 percent of the total statewide 
employment in 2000, increased to 13.4 percent of the total jobs in 2001 (WEAD 2003), and declined to 
7.1 percent by 2005 (BEA 2007). Fluctuation in the number of mining jobs in oil and gas extraction is 
largely caused by changes in oil and gas prices. The proportion of mining jobs relative to employment in 
other industries is also a reflection of increasing diversity in the state economy. 

3.17.2 Employment and Income 

Employment by industry sector provides one measure of the county economies, as well as the available 
skill sets of the local labor force. In 2005, the unemployment rate in Fremont County was 4.8 percent, 
compared with a statewide unemployment rate of 3.7 percent (WDE 2007). There were 17,801 persons in 
the county labor force in 2005. The largest employment sectors in 2005 for the county were state and 
local government (20.3 percent) and retail trade (11.3 percent), with the mining sector providing 2.8 
percent of the employment (BEA 2007). 

The unemployment rate in Sweetwater County was 3.0 percent in 2005, and there were 22,106 persons in 
the labor force. The largest employment sectors in 2005 for the county were mining (18.9 percent) and 
state and local government (13.7 percent) (BEA 2007). 

For Carbon County, the 2005 unemployment rate was 4.0 percent, and there were 7,649 persons in the 
labor force (WDE 2007). The largest employment sectors in 2005 for Carbon County were state and local 
government (17.7 percent) and accommodation and food services (10.9 percent). Mining employment 
data were not available for 2005 to avoid disclosure of confidential information; however, the percentage 
of total employment has hovered around 3 percent in past years (BEA 2007). 
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Per capita personal income is one indicator used to compare the relative economic health of the project 
area counties within the state. Personal income includes wages, income as dividends and interest, rental 
income, and government payments. In 2005, the per capita income in Fremont County was $29,125, 
compared with the statewide per capita income of $37,305 (BEA 2007). The per capita income in 
Fremont County ranked 20th out of the 23 counties in Wyoming. Fremont County has a considerably 
lower proportion of relatively high-paying jobs in the mining sector than the state and Sweetwater 
County, contributing to a lower per capita personal income. 

The per capita income for Sweetwater County in 2005 was $38,039 (BEA 2007), which ranked fifth out 
of the 23 counties in Wyoming. 

For Carbon County, the per capita income was $30,960 in 2005 (BEA 2007), which ranked 18th out of 
the 23 counties in Wyoming. 

3.17.3 Oil and Gas Production 

Natural gas production has increased in Wyoming in recent years because the price of natural gas has 
increased. Natural gas production and the number of approved APDs for all wells are provided in Table 
3-12 (WOGCC 2005a). 

Table 3-12 Natural Gas Production and Approved APDs by County 

County 

Annual Natural Gas Production 
Million Cubic Feet (MMCF) 

Approved APDs 
(All permitted wells) 

2000 2003 2006 2000 2003 2006 
Fremont 133,651,909 155,414,973 198,052,138 114 142 261 
Sweetwater 191,681,899 236,372,308 238,004,077 268 627 629 
Carbon 97,354,880 94,183,949 110,670,803 140 283 451 

3.17.4 Population 

The population in the area served by the LFO is between 35,000 to 40,000 (BLM 1986a). Most of these 
people reside in several communities in the area (BLM 1986a). In addition, some people reside in rural 
areas near the proposed project. 

Based on the 2000 Census, the total population in Fremont County was 35,804 (WDE 2004). The county 
population in 2000 represented a decrease of 3.0 percent compared with the 1990 population. Since 1970, 
the population in Fremont County has grown slower than the state and slower than the nation (WDE 
2004). The county population increased to 36,218 by 2006, also at a slower growth rate than the state (US 
Census 2007). 

The 2000 population in Sweetwater County was 37,613 (WDE 2004). The county population in 2000 
represented an increase of 6.0 percent compared with 1990. From 1970 to 2000, the population in 
Sweetwater County grew faster than both the state and the nation (WDE 2004). The growth rate slowed 
during the 2000s, as the county population increased to 37,570, which at 3.1 percent is a slower rate than 
the state average of 4.3 percent 

The 2000 population in Carbon County was 15,639, representing a decrease of 6.0 percent compared with 
the 1990 population (WDE 2004). Since 1970, the population in Carbon County has grown slower than 
both the state and the nation (WDE 2004). This trend continued into the 2000s, as the county population 
declined by 2.0 percent to 37,163. 
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3.17.5 Temporary Housing Resources 

Natural gas development typically involves relatively short-duration tasks carried out primarily by 
contractors. The workforce for the proposed project would likely commute from nearby communities, 
including Rawlins and Rock Springs, Wyoming. There would be an increased demand for temporary 
housing resources, such as rental homes, motel rooms, and mobile homes, in communities near the project 
area. Currently, there is a serious shortage of available workforce housing, which consists of housing 
within the price range of working people, in Wyoming. The shortage is particularly acute in areas in areas 
experiencing increasing levels of energy development. In some areas, workers have resorted to living in 
hotels and fifth wheel trailers (WEDA 2006). 

Temporary housing resources are available in Rock Springs, Rawlins, and Wamsutter. Rock Springs has 
15 motels and more than 1,200 units (Sweetwater County 2005). Rock Springs and Rawlins also have 
several mobile home parks. Rawlins has 23 motels and more than 1,000 units (Carbon County 2005). The 
Town of Wamsutter also has several motels and mobile home parks. There are also several vacant 
housing units in Fremont, Sweetwater, and Carbon Counties, and some of these units are available for 
rent (WEAD 2004). 

The nearest substantial housing stock is located in the Cities of Rock Springs and Rawlins. Nearby 
communities, such as Bairoil and Jeffrey City (Fremont County), are small, with correspondingly small 
numbers of available housing. According to the U.S. Census 2000 (the most recent year for which 
housing data were available for communities), there were 78 housing units in Bairoil. Of these units, 42 
units were occupied, and the vacancy rate was 46.2 percent. In Jeffrey City, there were 112 housing units 
in 2000, and a 59.8 percent vacancy rate. In Rawlins, there were 3,860 housing units in 2000, including 
540 vacant units for a vacancy rate of 13.4 percent. Rock Springs had 7,348 housing units, including 985 
vacant units. 

It is likely that current vacancy rates in these communities have decreased since 2000 as a result of 
increasing in-migration of workers for employment in ongoing mineral resource development. A rental 
vacancy survey for the counties summarized in the Wyoming Community Development Authority Report 
shows that rental vacancy rates in Carbon County decreased to 0.98 percent from a post-U.S. Census 
2000 high of 16.08 percent in 2001. A more modest decrease in rental vacancy rates occurred in 
Sweetwater County, from a high of 8.16 percent in 2000, to the 2006 rate of 0.63 percent. This has 
occurred because the influx of labor into these counties, as a result of economic growth stimulated by 
mineral production, has outstripped the available rental housing supply. However, most development 
projects require only a short-term construction and installation workforce; therefore, while the overall 
vacancy rate may be low, rental properties may regularly become available. 

A housing forecast scenario prepared for the 2007 Wyoming Housing Needs Forecast (WDHP 2007) 
predicts an increase in rental demand in Sweetwater County of 26 percent from 3,525 renters in 2005 to 
4,435 renters in 2015. In Fremont County and Carbon County, the projected increases in rental demand 
for the same time period are forecasted to be 13 percent primarily in the city of Rawlins, and 10 percent in 
Fremont County. It is probable that current housing stocks would not meet the demand for rental 
vacancies required by an incoming workforce. The rental vacancy survey indicates that there are waiting 
lists for rental houses. 

The Carbon County Community Impact Forum identified problems in providing adequate housing to an 
increasing workforce, and provided a few preliminary solutions for the shortage of housing in Rawlins, 
including trailer park upgrades and new hotels. Specific concerns in siting new housing were availability 
of land, water and sewer capabilities, the need to develop housing in a short period of time to meet 
immediate worker housing needs, and collaboration with local, state, and federal entities to resolve 
community impact issues (Carbon County Higher Education Center 2007). 
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3.17.6 Local and State Government Revenues 

The fiscal conditions of local and state governments that may be affected by the proposed project are 
discussed in this section. The following subsections provide information on the current revenues for 
Fremont, Sweetwater, and Carbon Counties and the state. These include ad valorem property tax 
revenues; sales and use tax revenues; state severance taxes; and federal and state mineral royalty 
distributions. 

3.17.6.1 Ad Valorem Property Tax 
The total assessed valuation is the sum of the assessed values for all properties in the county and is a 
measure of the tax base. A large portion of the total assessed valuation is from oil and gas properties. For 
producing oil and gas properties, ad valorem property taxes are levied by the county on the assessed value 
of production in the preceding year, the number of facilities in the county, and the personal property tied 
to production. Mineral production is assessed at 100 percent of value. 

The total assessed valuation in Fremont County in 2004 was $685.8 million, which yielded total property 
tax revenues of $50.2 million (WDR 2004). The countywide mill levy in 2004 was 10.6. In 2003, the 
taxable valuation from natural gas production was $382.4 million, and the taxable valuation from crude 
oil production was $42.4 million (WDR 2004). 

The total assessed valuation in Sweetwater County for 2004 was $1,563.3 million, which yielded total 
property tax revenues of $103.4 million (WDR 2004). The countywide mill levy in 2004 was 12.0. The 
taxable valuation from 2003 natural gas production was $722.7 million, and the taxable valuation from 
crude oil production was $111.2 million (WDR 2004). 

For Carbon County, the total assessed valuation in 2004 was approximately $559.9 million, yielding 
property tax revenues of $35.5 million (WDR 2004). The countywide mill levy in 2004 was 12.0. The 
taxable valuation from 2003 natural gas production was $366.1 million and the taxable valuation from 
crude oil production was $31.9 million (WDR 2004). 

3.17.6.2 Sales and Use Tax 
The State of Wyoming imposes a 4 percent sales and use tax rate. The revenue from this tax is shared 
between the state and local governments. Since 2002, the county of origin receives 29.5 percent of the tax 
(WDAI 2004). Beginning in 1973, counties in Wyoming had the option of imposing additional sales tax 
through public election. However, Fremont County has not imposed any additional tax rates. In 2004, 
sales tax collections in Fremont County were $22.4 million (WDAI 2004). Sweetwater County has a total 
sales and use tax rate of 5.5 percent. Sales tax collections in Sweetwater County were $59.1 million in 
2004 (WDAI 2004). The S&U tax rate for Carbon County is 6.0 percent. In 2004, sales tax collections in 
Carbon County were $17.2 million (WDAI 2004). 

3.17.6.3 Severance Taxes 
In Wyoming, severance taxes are levied against certain minerals produced in the state including a 6 
percent severance tax on natural gas. In 2004, the portion of general fund revenue from severance tax was 
$184.4 million (WDAI 2004). Mineral severance taxes are distributed to a variety of accounts, including 
the school foundation fund account, Wyoming highway fund, Wyoming water development account, 
cities, towns, and counties (WDR 2004). 

3.17.6.4 Federal Mineral Royalties 
The federal government collects a 12.5 percent royalty on oil and natural gas extracted from federal lands. 
After certain costs are deducted, half of those royalties are returned to the state where production 
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occurred. In Wyoming, the state’s share is distributed to a variety of accounts including the university, 
school foundation fund account, Wyoming highway fund, Legislative Royalty Impact Account, cities, 
towns, and counties. During 2003, $554.4 million in federal mineral royalty funds were distributed to 
these accounts in Wyoming (WDAI 2004). 

3.17.6.5 State Mineral Royalties 
The State of Wyoming collects a 16.7 percent royalty on the fair market value of gas produced from state 
leases, less production and transportation costs. In 2004, the state received $78.3 million in royalties from 
oil and gas development on state leases (WSLI 2004). 

3.18 Environmental Justice 
Executive Order (EO) 12898, “Federal Action to Address Environmental Justice in Minority Populations 
and Low-Income Populations,” was published in the Federal Register (59 Federal Register [FR] 7629) on 
February 11, 1994. EO 12898 requires federal agencies to identify and address disproportionately high 
and adverse effects on human health or the environment of their programs, policies, and activities on 
minority and low-income populations (defined as living below the poverty level). 

There are larger numbers of minorities in Fremont, Sweetwater, and Carbon Counties compared with 
Wyoming as a whole. Minority populations included in the analysis area include Black American, Native 
American, Hispanic, Asian, and low-income Caucasian populations. 

In Fremont County, the white population represents 76.5 percent of the total population (WEAD 2004) 
compared to 92.1 percent statewide. The white population represents 91.6 percent of the total population 
in Sweetwater County and 90.1 percent of the total population in Carbon County (WEAD 2004). 

The statewide population in 2005 was 0.9 percent black, compared to 0.3 percent in Fremont County, and 
1.1 percent in both Sweetwater and Carbon Counties (U.S. Census 2007). In 2005, the statewide 
population was 6.9 percent Hispanic or Latino (of any race). For 2005, the Hispanic or Latino population 
was 4.8 percent in Fremont County, 10.5 percent in Sweetwater County, and 13.0 percent in Carbon 
County (U.S. Census 2007). 

The minority populations in Fremont County include a higher number of Native Americans compared 
with the remainder of the state. In 2005, Native Americans comprised 20.6 percent of Fremont County, 
compared with 2.4 percent statewide (U.S. Census 2007), because the Wind River Indian Reservation is 
located within the county more than 50 miles northwest of the Project Area. In 2005, Native Americans 
comprised 1.1 percent of the total population in Sweetwater County and 1.2 percent of the total 
population in Carbon County (U.S. Census 2007). With regard to environmental justice issues affecting 
Native American tribes or groups, the project area contains no tribal lands or Indian communities, and no 
treaty rights or Indian trust resources are known to exist for this area. 

Fremont and Carbon Counties have a higher proportion of low-income populations compared to 
Wyoming as a whole. For Fremont and Carbon Counties, the median household income and per capita 
income in 2000 were slightly lower than the statewide figures (WDE 2004). The median household 
income and per capita income for Sweetwater County were slightly higher than the statewide figures for 
the year 2000 (WDE 2004). Some of the differences in income between the counties and the state may be 
accounted for by regional differences in cost of living. In 2000, 11.4 percent of the state population had 
an income below the poverty level. Fremont County had a higher percentage of people with an income 
below the poverty level, at 17.6 percent. In contrast, the Sweetwater County population included 7.8 
percent living below the poverty level (U.S. Census 2000). 
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Fremont and Carbon Counties have a slightly higher proportion of residents living below the poverty line 
compared with Wyoming as a whole. The 1999 annual incomes for 11.4 percent of Wyoming residents 
place them below the poverty line (WDE 2004). In 1999, 17.6 percent of the residents in Fremont County 
and 12.9 percent of the residents of Carbon County were living below the poverty line (WDE 2004). In 
Sweetwater County, 7.8 percent of the residents were living below the poverty line in 1999 (WDE 2004). 

3.19 Noise 
The project area is located in a sparsely populated rural setting with minimal sound disturbances. Vehicle 
traffic on Crooks Gap Road; over flights by jet aircraft at high altitudes; localized vehicular traffic on 
roads; local drilling and pumping activities, and area mining operations are sources of noise disturbances 
in the project area. Locally strong and persistent wind conditions also contribute to the noise levels in the 
project area. The EPA has established an average 24-hour noise level of 55 dBAs as the maximum level 
that does not adversely affect public health and welfare. The State of Wyoming has not established 
regulations for quantitative noise levels. Noise would be regulated and limited to 49 decibels, which is 
characteristic of noise levels in rural areas during the day (BLM 2003a). No other thresholds have been 
established, and no quantitative data have been reported concerning noise levels that may affect wildlife. 
No data have been collected on noise levels in the project area. Recent increases in uranium exploration 
on and near Green Mountain have contributed to noise in the project area in the form of equipment and 
increased traffic noise on Crooks Gap Road (BLM 2007b). 

3.20 Health and Safety 
Two types of workers would be employed by the project: oil and gas workers who, in 1998, had an annual 
accident rate of 4.0 per 100 workers; and special trade contractors, who had a non-fatal accident rate of 
8.9 per 100 workers (U.S. Department of Labor, Bureau of Labor Statistics 1998). These rates are 
comparable with an overall private industry average for all occupations of 6.2 per 100 workers. 

There has been recent concern among drillers that worker safety standards and training used for 
conventional oil and gas may not be appropriate for the CBNG industry (Rock Springs Rocket Miner 
2001). During 2000, five workers died and six others were seriously injured in CBNG-related accidents in 
Campbell County, Wyoming. The Wyoming OSHA, Worker’s Safety Division, is working with 
companies to consider changes in standards for worker safety and revised training requirements. 

3.20.1 Pipeline Hazards 

Accident rates for gas transmission pipelines are historically low. Nationwide, injuries associated with gas 
transmission pipelines averaged 12 per year from 1990 through 2001, fatalities averaged one per year, and 
incidents such as ruptures averaged 79 per year (U.S. Department of Transportation 2002). 

3.20.2 Other Risks and Hazards 

Hazards would exist from sanitation and materials used during CBNG development. Federal regulations 
establish standards for safety procedures during drilling, including blowout prevention equipment to 
control abnormally high pressures, if encountered during drilling operations, and procedures to be 
employed for the control and removal of wastes, spill prevention, fire prevention, and suppression. The 
existing risks associated with wildfire in the project area have not been characterized or quantified for 
either natural or human-caused ignitions. The handling, storage, transportation, and disposal of hazardous 
materials, if any are used, also are regulated. A spill prevention, control, and countermeasures plan 
(SPCC) is required as a component of the WPDES stormwater discharge permit to address the handling 
of hazardous materials during construction, and an SPCC plan is also required during the operation and 
production phase to address hazardous materials used on site. 
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The types of materials used in the development of CBNG include ammonia, gasoline, diesel fuel, motor 
oil, greases and lubricants, solvents to clean equipment, antifreeze-type heat transfer fluids (glycols), 
paint, sand, fertilizers, and herbicides. Additional materials that are typically used are solutions that are 
used to regulate acidity and alkalinity, such as those that could be used for spa maintenance including 
sodium hydroxide and acids. Surfactants (soap-like materials); inert gases that are not toxic, flammable, 
or explosive; and welding or cutting materials also are used. 
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