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Introduction

This chapter describes existing conditions for Bureau of Land Management (BLM) resource
programs, resource uses, special designations, and the socioeconomic environment in the Lander
Field Office planning area. This description of the affected environment uses the best and most
recent data available. This chapter does not provide detail about environmental components that
would not be affected or that are not essential to the resolution of planning issues.

In addition to describing existing conditions, where appropriate, this chapter identifies
management challenges for resource programs and resource uses on BLM-administered land.
The BLM Analysis of the Management Situation (AMS) and the scoping process for revising the
1987 Lander Resource Management Plan (RMP) (existing plan) identified these management
challenges. By describing existing conditions for resource programs in the planning area, this
chapter serves as the baseline against which Chapter 4 analyzes and compares potential impacts
of the alternatives.

A variety of laws, regulations, policies, and other requirements direct management of resources
and resource uses on BLM-administered public lands. The Lander Field Office operates under
applicable requirements and guidance provided in Appendix A (p. 1427). The Lander Field Office
also requires management practices as design features to minimize environmental impact in the
management of resources and resource uses on BLM-administered lands (Appendix H (p. 1521)).

Acreage and Geographic Information System Calculations

The majority of acreage and miles in this document are calculated using Geographic
Information Systems (GIS). The use of GIS spatial analysis can provide precise acreage
calculations. However, the acreage values are only as accurate as the data that is entered. Various
factors can affect the accuracy of data including data collection and entry, scale, and
timeframe. Until these calculations are confirmed through field surveys using a Global
Positioning System, all GIS calculations in this document should be considered approximate.

Overview of the Lander Field Office Planning Area

The Lander Field Office planning area covers approximately 6,487,464 acres of federal, state,
tribal, and private land in Carbon, Fremont, Hot Springs, Natrona, and Sweetwater Counties,
Wyoming. A small portion of Teton County is within the planning area; however, there are

no BLM-administered lands within Teton County in the planning area and the RMP makes no
management decisions for Teton County lands. Public land in the planning area includes most
of Fremont County, the southwest corner of Natrona Country, and small portions of Carbon,
Sweetwater, and Hot Springs Counties. There are many isolated parcels of state and private

land dispersed throughout the planning area intermingled with public land. Management
decisions and prescriptions in this document apply only to BLM-administered surface lands
(BLM-administered surface) and federal mineral estate in the planning area. Of the total planning
area, approximately 2,394,210 acres are BLM-administered surface (Map 1) and 2,809,101 acres
are BLM-administered federal mineral estate (Map 2). Approximately 2.2 million acres of the
planning area are within the Wind River Indian Reservation (WRIR). Various locations referred to
throughout this document are displayed on Map 3.
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The BLM has a fiduciary trust responsibility for the management of minerals on the WRIR. The
BLM does not make land management decisions for the WRIR, and duties associated with trust
responsibilities are performed independent of the provisions of the Lander RMP. Information the
BLM obtained and used pursuant to its exercise of duties associated with trust responsibility is
considered proprietary to the WRIR and the BLM treats this information as confidential.

The geologic setting in the planning area is one of basins, separated and surrounded by mountain
ranges, including the Owl Creek, Bridger, Bighorn, Ferris, Washakie, Absaroka, Wind River,
Granite, and Rattlesnake Ranges. Most of the planning area is in the Wind River Basin;
approximately one-third of the planning area is within the Granite Mountain Range landform, and
fewer than 150,000 acres in the southern part of the planning area are in the Great Divide Basin.

There are two main hydrologic basins in the planning area: the Wind River and Popo Agie
River basins, which drain most of the area north of Beaver Rim, and North Platte River Basin of
which its tributary, the Sweetwater River drains the area south of Beaver Rim. There is a minor
acreage drained directly to the North Platte River in the far eastern portion of the planning area in
southeast Natrona County. Roughly 150,000 acres of the Great Divide Basin, a hydrologically
closed basin with no external drainage, is found along the far southern boundary of the planning
area; most of this basin occurs in a 7 to 9 inch annual precipitation zone.

Elevations in the planning area range from 4,750 feet to 10,400 feet, which support habitats
including coniferous forests, juniper woodlands, aspen stands, mountain shrub, canyons and
rim rock, badlands, sagebrush-steppe shrublands, grasslands, and riparian-wetland areas. The
dominant vegetation type in the planning area is sagebrush, which is found throughout the
planning area and occupies valleys and basins. Juniper and limber pine occur on slopes and in
mountainous areas, and lodgepole/limber pine mixed with aspen occur in higher elevations.

BLM-administered public lands in the planning area support a variety of game and nongame
wildlife species, including several special status species. These lands contain a variety of habitats
that possess the biological and physical attributes important in the life-cycles of many wildlife
species. The diversity of habitats and landscapes provides important areas for wildlife breeding,
birthing, foraging, wintering, and migration.

The soils of the planning area are typical for arid and semiarid, cold deserts and sub-humid
mountainous areas of the world that have a continental climate. Summers are generally short and
hot and winters long and cold. Annual precipitation ranges from 5 to 9 inches in the Wind River
Basin and 15 to 19 inches in the foothills of the Wind River Mountains. The mountain areas have
a sub-humid, continental climate. Drought is common in the planning area. With drought comes
increased risk of fire, decreased vegetation for forage and soil cover, accelerated soil erosion by
wind, and decreased air quality from additional particulate matter (PM) in the air.

The soils in the Wind River and Great Divide Basins are typical for those of high, semiarid, cold
deserts. Soils of the planning area vary greatly in potential and capability for any given use. Some
soils produce abundant vegetation, other soils do not. Some soils support winter habitat for
wildlife, others support summer habitat. Some soils are easier to rehabilitate after disturbance
than other soils.

Economic development in the planning area has been based on resource extraction, tourism, and
agriculture. Oil and gas development is an important economic component of public land use in
the planning area. Tourism has historically been a substantial economic generator, primarily in the
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Dubois and Lander areas. Agriculture, particularly cattle and sheep ranching, has also contributed
to the economy and the social fabric of communities in the planning area.

The availability of a wide spectrum of recreational opportunities on public lands is an important
component of public land use, lifestyles, and communities in the planning area. Many towns in
the planning area serve as “gateway cities” for recreation activities in Yellowstone and Teton
National Parks and their own recreation destinations. Recreation resources in the planning area
include both developed and undeveloped opportunities.

Fremont County

The Wyoming Territorial Legislature established Fremont County in 1884, and named Lander the
county seat. The earliest historic records indicate that the Shoshone and Crow bands originally
occupied Fremont County. In the 1820s and 1830s, fur traders explored much of Fremont
County and John C. Fremont explored and mapped southern Fremont County along the Oregon
Trail in 1842 and 1843. The South Pass gold rush of 1867 brought an influx of thousands of
people, which accelerated the settlement of Fremont County and the development of early farms
and villages. The creation of the WRIR in 1868 was another important event that accelerated
the settlement of the county.

Fremont County is the second largest county in land size (after Sweetwater County, Wyoming) in
the six Rocky Mountain states. The Oregon, Mormon, California, and Pony Express Trails cross
the southern portion of the county, and Dubois, a gateway town for Yellowstone National Park
and Grand Teton National Park, lies in the northwest corner of the county. Lander is home to the
Wyoming State Life Resource Center and several non-profit organizations including the National
Outdoor Leadership School (NOLS), The Nature Conservancy, and the Wyoming Outdoor
Council. The largest community in the county is Riverton, home of Central Wyoming College. A
large portion of the western edge of the county follows the Continental Divide at the crest of the
Wind River Range of the Rocky Mountains. U.S. Highway 287 crosses the southern and western
portions of Fremont County, and intersects Highway 28 just south of Lander. The Sweetwater
River, the second largest river in the planning area, runs east-west in the southern portion of the
planning area. The southern boundary of Fremont County is south of the Sweetwater River, more
or less along the northern edge of the Great Divide Basin.

Fremont County comprises 2,751,355 acres of surface area in the central portion of the planning
area, of which the BLM administers approximately 1,933,364 acres. In addition, the Lander Field
Office administers approximately 2,281,159 acres of federal mineral estate in the county. The
WRIR, the historical home of the Eastern Shoshone and the Northern Arapaho Native American
tribes, occupies approximately one-third of Fremont County. Parts of five counties are included
within the planning area. Of these, Fremont County encompasses the largest amount of surface
area.

Natrona County

Natrona County was officially established in 1890 after originally being a part of Carbon County.
Casper, Wyoming, was designated as the county seat in 1890. Pioneers traveling west in the mid
to late 1800s followed both the Mormon and Oregon Trails, which cross present-day Natrona
County. Early pioneers established homesteads in the late 1800s and settlers used the open
rangelands for cattle and sheep ranching.
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Oil and gas prospecting began in Natrona County in the 1870s and accelerated economic

and population growth in the county. Oil and gas development continues to be an important
contributor to the local economy in the county. The important historical sites of Split Rock,
Martin’s Cove, and Devil’s Gate are along portions of the Mormon and Oregon Trails in the
planning area. Wyoming Highway 220 runs in a northeast-southwest direction in the southwestern
portion of the county.

Natrona County covers approximately 422,519 acres of surface area in the easternmost portion
of the planning area, of which the BLM administers approximately 297,991 acres. In addition,
the Lander Field Office administers approximately 364,256 acres of federal mineral estate in
the county.

Carbon County

Carbon County was originally established in 1868 as a county in the Dakota Territory. Rawlins,
Wyoming, was later named the county seat. Carbon County has a rich history of ranching,
mining, and railroad development and use. Highway 287 runs through the northwestern portion
of the county in the planning area.

Carbon County covers approximately 45,434 acres of surface area in the southeastern portion
of the planning area, of which the BLM administers approximately 38,406 acres. In addition,
the Lander Field Office administers approximately 41,482 acres of federal mineral estate in the
county. Carbon County has the second least amount of BLM-administered surface area of the
five counties in the planning area.

Sweetwater County

Sweetwater County was established in 1867, the same year Green River, Wyoming, was named
the county seat. Several emigrant trails, which are now historic trails, pass through the county,
including the Oregon, California, Mormon, Overland, and Pony Express Trails. Construction
of the transcontinental railroad in 1868 accelerated development in the county’s two major
population centers, Green River and Rock Springs.

Highway 28 parallels the Oregon, Mormon, California, and Pony Express Trails. Interstate 80
crosses the southern portion of Sweetwater County in an east-west direction. Along with mineral
commodities, agriculture is an important commodity and economic contributor in the county.

Sweetwater County covers approximately 128,335 acres of surface area in the southernmost

portion of the planning area, of which the BLM administers approximately 122,670 acres. In
addition, the Lander Field Office administers approximately 119,407 acres of federal mineral
estate in the county.

Hot Springs County

Hot Springs County was established in 1911, with Thermopolis serving as the county seat. Oil
and gas, as well as coal extraction, helped accelerate the growth of the county in the early 1900s.
Hot Springs County is home to reputedly the world’s largest mineral hot springs, located near
Thermopolis in Hot Springs State Park. Hot Springs County contains a relatively large amount of
paleontological resources, including dinosaur fossils. Important recreational opportunities in the
county include rafting and fishing in Wind River Canyon and on the Bighorn River.
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Hot Springs County covers approximately 3,244 acres of surface area in the north-central portion
of the planning area, of which the BLM administers approximately 1,779 acres. In addition,

the Lander Field Office administers approximately 2,796 acres of federal mineral estate in the
county. Hot Springs County has the least amount of BLM-administered surface area of the five
counties in the planning area.

Wind River Indian Reservation

The Bridger-Teton Treaty with the federal government in 1868 established the WRIR. In 1868,
Chief Washakie signed a treaty making the WRIR home to the Eastern Shoshone. A band of
Northern Arapaho moved from Colorado to the WRIR in 1868. Today the Eastern Shoshone and
the Northern Arapaho share the reservation and govern it jointly, with each tribe holding 50
percent interest in the land, water, and other natural resources. Fort Washakie, the only military
fort named for an American Indian chief, is now the headquarters of the Eastern Shoshone
government and the U.S. Department of the Interior (DOI) Bureau of Indian Affairs.

The WRIR includes approximately one-third of Fremont County and approximately one-fifth of
Hot Springs County. Encompassing approximately 2.2 million acres, the WRIR is the seventh
largest Indian reservation in the United States. Within the Lander Field Office boundaries, the
WRIR occupies 2,253,375 acres.

3.1. Physical Resources

This section describes the current condition of air quality, geologic resources, soil, water, cave
and karst resources and lands with wilderness characteristics. Each of the resource sections
includes a definition and description of the resource, the current condition of the resource, and
management challenges for the resource.

3.1.1. Air Quality

This section describes the climate and existing air quality in the region potentially affected by
the alternatives described in Chapter 2. Air pollutants addressed include criteria pollutants,
hazardous air pollutants (HAPs), and compounds that could impair visibility or contribute

to atmospheric deposition.

Wyoming Standards for Healthy Rangelands apply to all activities authorized by the Lander Field
Office. Standard 6 states that air quality will meet state standards (Appendix J (p. 1537)). Standard
6 identifies the BLM’s role in complying with all federal, state and other applicable regulations

regarding air quality and clarifies that the State of Wyoming administers the Clean Air Act (CAA).

Air Quality Indicators

Air pollutants addressed in this section include criteria air pollutants, HAPs, and sulfur and
nitrogen compounds, which could impair visibility and contribute to atmospheric deposition,
including acid rain. State and National Ambient Air Quality Standards (NAAQS) set the
maximum thresholds for criteria air pollutants. The Wyoming Prevention of Significant
Deterioration (PSD) program establishes allowable increases of a given pollutant for a particular
area from specific sources. These standards and programs typically affect Class I or Sensitive
Class II Wilderness Areas.
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Criteria Air Pollutants

The U.S. Environmental Protection Agency (EPA) established air quality standards for criteria
pollutants (the NAAQS). Concentrations of air pollutants greater than the national standards
represent a risk to human health. Criteria pollutants include carbon monoxide (CO), nitrogen
dioxide (NO,), ozone (O3), sulfur dioxide (SO,), particulate matter (PM, and PM, 5), and lead
(Pb).

Hazardous Air Pollutants

There is a wide variety of HAPs, including benzene, toluene, ethylbenzene, xylene (also referred
to as BTEX), N-hexane, and formaldehyde. Although HAPs do not have federal air quality
standards, the EPA has issued reference concentrations for evaluating the inhalation risk for
cancerous and noncancerous health impacts, known as reference concentrations for chronic
inhalation.

Wyoming and National Ambient Air Quality Standards

Wyoming Ambient Air Quality Standards (WAAQS) and NAAQS identify maximum limits for
criteria air pollutant concentrations at all locations to which the public has access. The WAAQS
and NAAQS are legally enforceable standards. Concentrations above the WAAQS and NAAQS
represent a risk to human health that by law, require public safeguards be implemented. State
standards must be at least as protective of human health as federal standards, and may be more
restrictive than the federal standards as allowed by the CAA.

Visibility

Visibility can be expressed in terms of deciviews, a measure of perceived changes in visibility.
One deciview is a change in visibility just perceptible to an average person, which is
approximately a 10 percent change in light extinction. To estimate potential visibility impairment,
monitored aerosol concentrations are used to reconstruct visibility conditions for each day
monitored. These daily values are then ranked from clearest to haziest and divided into three
categories to indicate the mean visibility for all days (average), the 20 percent of days with the
clearest visibility (20 percent clearest), and the 20 percent of days with the worst visibility (20
percent haziest). Visibility can also be defined by standard visual range (SVR) measured in miles,

and is the farthest distance at which an observer can see a black object viewed against the sky
above the horizon; the larger the SVR, the cleaner the air.

Since 1980, the Interagency Monitoring of Protected Visual Environments (IMPROVE) network
has measured visibility in national parks and wilderness areas. The CAA amendments of 1977
designated 156 areas (primarily national parks and wilderness) as federally mandated Class I
areas and are accorded strict levels of air quality protection. There are six IMPROVE stations
in Wyoming, but none in the planning area. One of the monitors is the North Absaroka site in
the Bighorn Basin planning area to the north, and another is the Pinedale site in the Pinedale
planning area to the west.

Atmospheric Deposition

Atmospheric deposition refers to processes in which air pollutants are removed from the
atmosphere and deposited into terrestrial and aquatic ecosystems. Air pollutants can be deposited
by either wet precipitation (via rain or snow) or dry (gravitational) settling of particles and
adherence of gaseous pollutants to soil, water, and vegetation. Much of the concern about
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deposition surrounds the secondary formation of acids and other compounds from emitted
nitrogen and sulfur species such as nitrogen oxides (NOy) and SO,, which can contribute to
acidification of lakes, streams, and soils and affect other ecosystem characteristics, including
nutrient cycling and biological diversity.

Substances deposited include:
e Acids, such as sulfuric (H,SOy4) and nitric (HNOj3), sometimes referred to as acid rain
e Air toxics, such as pesticides, herbicides, and volatile organic compounds (VOCs)
e Heavy metals, such as mercury
e Nutrients, such as nitrates (NO3-) and ammonium (NHy4+)

Rain, snow, cloud water, particle settling, and gaseous pollutants complicate the accurate
measurement of atmospheric deposition. Deposition varies with precipitation and other
meteorological variables (such as temperature, humidity, winds, and atmospheric stability),
which in turn, vary with elevation and time.

Air Quality Monitoring, Visibility, and Deposition in the Lander Planning Area

Various state and federal agencies monitor air pollutant concentrations, visibility, and atmospheric
deposition throughout Wyoming, and there are four monitors in the planning area (Lander, South
Pass, South Pass City, and Sinks Canyon). Table 3.1, “Air Quality Monitoring Sites In or Near
the Planning Area” (p. 272) lists the available air quality monitoring sites in the planning area
and in other nearby planning areas. The Wyoming Department of Environmental Quality (DEQ)
operates a PM; 5 monitor as part of the State and Local Air Monitoring Stations (SLAMS)
network in Lander. The Special Purpose Monitoring (SPM) site at South Pass measures O3,
nitrous oxides (N,O), PM;(, and SO,. A new air quality monitoring station has been established
in the Frenchie Creek area by an oil and gas operator but the Wyoming DEQ has no administrative
oversight of the station. A new SLAMS air quality monitoring station was established by
Wyoming DEQ in January 2010 at the Juel Spring site, which is located 20 miles northwest of
Farson in Sublette County.

The U.S. Forest Service (USFS) operates an IMPROVE monitor in the North Absaroka
Wilderness Area in Park County (in the Bighorn Basin planning area) and another IMPROVE
monitor is operated at Pinedale in neighboring Sublette County. The Sinks Canyon and South Pass
City monitors, which the BLM operate as part of the National Atmospheric Deposition Program
(NADP), measure atmospheric deposition (wet) of NH4+, sulfate (SOy4), and various metals.
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Table 3.1. Air Quality Monitoring Sites In or Near the Planning Area

. Type of Operating Location
County Site Name Monitor Parameter Schedule Longitude Latitude
Fremont Lander SLAMS PM; 5 Once every 3 -108.733 42.833
days
South Pass SPM 03, NOy, PM, | Hourly & once -108.431 42315
SO, every 3 days
(PM,o)
South Pass City| NADP NHy4, NO3, SO4|Daily -108.832 42.494
wet deposition, | precipitation,
precipitation | weekly
concentrations
Sinks Canyon |NADP NHy4, NO3, SO4|Daily -108.850 42.734
wet deposition, | precipitation,
precipitation | weekly
concentrations
Park North IMPROVE PM, 5, NO3, |Once every 3 -109.382 44.745
Absaroka NHy4, HNO3, |days
SO4, SOz, and
meteorology
Sublette Bridger IMPROVE PM, 5, NO3, |Once every 3 -109.758 42.975
Wilderness NHy4, HNO3, |days
SO4, SOz, and
meteorology
Uinta Murphy Ridge |SLAMS CcO Hourly -111.042 41.373
Sources: EPA 2009a; IMPROVE Data 2009; NADP 2009
CO Carbon Monoxide
HNO; Nitric Acid
IMPROVE Interagency Monitoring of Protected Visual Environments
NADP National Acid Deposition Program
NH; Ammonium
NOy Nitrogen Oxides
NO;3; Nitrate
O3 Ozone
PM, 5 Particulate matter less than 2.5 microns in diameter
PM;, Particulate matter less than 10 microns in diameter
SLAMS State and Local Air Monitoring Stations
SPM Special Purpose Monitoring
SO, Sulfur Dioxide
SO, Sulfate

Climate in the Planning Area

The climate in the planning area is designated as a combination of Intermountain Semi-Desert and
Southern Rocky Mountain Steppe. Summers are generally short and hot and winters long and
cold. Precipitation has historically been low, though greater at higher elevations, and distributed
across the year, with the exception of the drier summer months. Wind speeds are variable but
strong, which helps disperse airborne pollutants.

Table 3.2, “Summary of Climate in the Planning Area” (p. 273) lists temperature, precipitation,
and wind speed data for the planning area. This information is derived from daily ambient
measurements at the Lander monitor from 1971 through 2000.
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Figure 3.1, “Average Monthly Temperature and Precipitation for Lander, Wyoming,
1971-2000” (p. 273) illustrates the general climate in Lander, Wyoming, showing long-term
monthly averages of temperature and precipitation as recorded at the Lander Airport. While there
is considerable variation in temperature and precipitation throughout the planning area, the relative
relationships of temperature and precipitation throughout the year are similar in most areas.

Table 3.2. Summary of Climate in the Planning Area

Climate Component Description
Temperature Daily maximum summer temperature: 86.3°F

Daily minimum winter temperature: 8.7°F

Mean annual temperature: 45°F
Precipitation Mean annual precipitation: 13.4 inches

Mean annual snowfall: 103.6 inches

Mean winter snow depth: 4.25 inches (November
through February)
Winds Mean annual wind speed: 6.8 mph

Prevailing wind direction: southwesterly

Source: Western Regional Climate Center Data 2009
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Figure 3.1. Average Monthly Temperature and Precipitation for Lander, Wyoming,
1971-2000
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Long-term average annual precipitation varies from less than 6 inches in the area north of the
town of Shoshoni, to 20 inches or more in the mountainous area near Dubois (Map 9). Away from
the truly arid area north of Shoshoni, most annual precipitation occurs as snow. As a rule, the
highest elevations in the mountains receive the most precipitation and the lowest elevations the
least. Table 3.3, “Average Annual Precipitation for Locations in the Planning Area” (p. 274) lists
average annual precipitation data for representative locations derived from various monitors, as
archived by the National Oceanic and Atmospheric Administration.

Table 3.3. Average Annual Precipitation for Locations in the Planning Area

Location Inches of Total Precipitation (inches of snow)

South Pass 13.3 (119.4)

Muddy Gap 9.9 (50.8)

Sand Draw 9.6 (52.7)

Dubois 8.8 (41.7)

Boysen Dam 9.0 (13.7)

Lander 13.4 (98.8)

Source: BLM 2009a

In most areas, there is a peak period of precipitation in the spring and a secondary peak
in the fall. Figure 3.2, “Average Monthly Total Precipitation for Lander, Wyoming,
1948-2007 (p. 274) depicts Lander’s monthly average precipitation and shows the
April-May-June and mid-September to mid-November peaks.
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Figure 3.2. Average Monthly Total Precipitation for Lander, Wyoming, 1948-2007

The planning area receives a high amount of sunshine, from 60 percent of the possible amount
during winter to approximately 75 percent during the summer. Mountain areas receive less
sunshine, and in winter the estimated amount over the mountains is approximately 45 percent.
Because the altitude provides less atmosphere for the sun’s rays to penetrate and because of the
small amount of fog, haze, and smoke, the intensity of sunshine is especially high. The average
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relative humidity is low, which, with the high percentage of sunshine and rather high winds, all
contribute to a high rate of evaporation. The overall average amount of evaporation ranges from
30 to approximately 50 inches (Curtis and Grimes 2004).

Although Wyoming is windy and ranks first in the United States with an annual average wind
speed of 12.9 miles per hour, Lander and much of the Wind River Basin have average daily
wind speeds of about half the state average.

Figure 3.3, “Average Annual Temperature (°F) for Hunt Field, Lander, Wyoming,

1979-2008 (p. 275) and Figure 3.4, “Average Annual Precipitation (inches) for Hunt Field,
Lander, Wyoming, 1979-2008” (p. 275) show 30-year trends in annual average temperature and
precipitation for the Hunt Field site in Lander. The figures indicate a slight increase in average
temperature over the 30-year period and a decrease in annual average precipitation over this
period. The below average precipitation during the last 10 years is a reflection of drought
conditions that have been pervasive throughout the western United States.
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Figure 3.3. Average Annual Temperature (°F) for Hunt Field, Lander, Wyoming, 1979-2008
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Figure 3.4. Average Annual Precipitation (inches) for Hunt Field, Lander, Wyoming,
1979-2008

Air Quality

With a limited number of air quality monitors in the planning area, it is difficult to accurately
assess existing air quality conditions throughout the area. As previously noted, a new SLAMS
monitoring station was established in January 2010 at the Juel Spring site in Sublette County.
However, air quality, visibility, and atmospheric deposition are monitored throughout Wyoming,
including adjacent planning areas. Therefore, the assessment of recent air quality conditions in
the Lander planning area has been conducted by examining data collected at the monitors within
the area supplemented by various monitors in neighboring planning areas, as summarized in
Table 3.4, “Applicable National and State Primary Air Quality Standards for Criteria Pollutants
and Existing Representative Concentrations for the Planning Area” (p. 277). The examination
of these data indicates that the current air quality for criteria pollutants in the planning area is
considered good overall. Based on measurements within the area, visibility in the planning
area is considered excellent.

Table 3.4, “Applicable National and State Primary Air Quality Standards for Criteria Pollutants
and Existing Representative Concentrations for the Planning Area” (p. 277) provides an overview
of applicable primary WAAQS and NAAQS and recent representative pollutant concentrations
measured in the planning area and at nearby sites.
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Table 3.4. Applicable National and State Primary Air Quality Standards for Criteria
Pollutants and Existing Representative Concentrations for the Planning Area

National Ambient Air Wyoming Ambient Representative
Averaging Quality Standards Air Quality Standards .
Pollutant Time (NAAQS) (WAAQS) Concentrations
(ppm) | (ppb) | (ug/m3)| (ppm) | (ppb) | (ng/m3) | (ppm) | (ppb) | (ug/m3)
1 hour! 35 35,000 | 40,000 35 35,000 40 (mg/ 0.7 700 801
Carbon m?3)
Monoxide | ¢ pourt |9 | 9,000 | 10,000 9 | 9,000 @) 0o | 00 | 1029
1 hour? 0.1 100 189 - -—- -—- -—- ---
Nitrogen Annual
Dioxide | (Arithmetic| 0.053 53 100 0.05 50 100 0.002 2 3.4
Mean)
24 hour3 --- --- 150 --- --- 150 - - 78
Annual
PMio (Arithmetic None - --- 50 - - -
Mean)
24 hour* --- - 35 --—- --- 35 — — 24.2
Annual
PMys (Arithmetic | - 15.0 15.0 7.6
Mean)>
Ozone 8 hour® 0.075 75 147 0.08 80 157 0.066 66 129
1 hour” 0.075 75 197 - -—- - - ---
3 hour! None 0.50 500 1,300 - - -
Sulfur 24 hour8 None 0.10 100 260 0.001 0.57 1.48
Dioxide Annual
(Arithmetic None 0.02 20 60 0.0003 | 0.25 0.66
Mean)

Note: Bold indicates the standard as written in the corresponding regulation. Other values are conversions.

Source: BLM 2009a

NAAQS National Ambient Air Quality Standards

PM, 5 particulate matter less than 2.5 microns in diameter
PM; particulate matter less than 10 microns in diameter
ppm parts per million

ppb parts per billion

pug/m3 micrograms per cubic meter

mg/m3 milligrams per cubic meter

SLAMS State and Local Air Monitoring Stations

WAAQS Wyoming Ambient Air Quality Standards
WARMS Wyoming Air Resource Monitoring System

INot to be exceeded more than once per year. Data collected at Murphy Ridge in 2008.

2To attain this standard, the 3-year average of the 98th percentile of the daily maximum 1-hour average

at each monitor within an area must not exceed 100 ppb. Data collected at Thunder Basin in 2008.

3Not to be exceeded more than once per year on average over three years. Maximum 24-hour

average for 2008 at the South Pass site.

4To attain this standard, the three-year average of the 98th percentile of 24-hour concentrations at each population-ori-
ented monitor in an area must not exceed 35 pg/m3. Maximum 24-hour average for 2006 for the Lander SLAMS site.
5To attain this standard, the three-year average of the weighted annual mean PM, 5 concentrations from single or mul-
tiple community-oriented monitors must not exceed 15.0 pg/m3Annual average for 2008 for the Lander SLAMS site.
6To attain this standard, the three-year average of the fourth-highest daily maximum 8-hour

average ozone concentrations measured at each monitor in an area over each year must not

exceed 75 ppb. Measured fourth highest concentration for 2008 for the South Pass site.

7To attain this standard, the 3-year average of the 99th percentile of the daily maximum 1-hour
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National Ambient Air Wyoming Ambient Representative
Averaging Quality Standards Air Quality Standards .
Pollutant Time (NAAQS (WAAQS) Concentrations
(epm) | (ppb) [ (ug/m})| (ppm) [ (ppb) [ (ug/m3)| (ppm) | (ppb) [ (ng/m3)

average at each monitor within an area must not exceed 75 ppb.
8Not to be exceeded more than once per year. Maximum 24-hour and annual averages for 2008 for the Sheridan

WARMS site.

Trends in Air Quality

This section evaluates recent trends in air quality by examining data collected at the Lander, South
Pass, South Pass City, and Sinks Canyon monitors in the Lander planning area, and as best as
can be inferred by examining criteria pollutant, visibility, and deposition data collected at other
monitoring sites in adjacent planning areas.

Air Pollutant Concentrations

Air quality data collected at the various monitors in and near the Lander planning area (Table 3.4,
“Applicable National and State Primary Air Quality Standards for Criteria Pollutants and Existing
Representative Concentrations for the Planning Area” (p. 277)) are presented for PM;(, PM, s,
SO,, and Os. Figure 3.5, “Peak 24-Hour Average PM;( Concentrations (pg/m3) at the South Pass,
Wyoming Site” (p. 278) shows annual peak 24-hour average PM;, concentrations at the South
Pass site for 2007 and 2008. For these years, peak 24-hour average measurements of PM; are
well below the standard (150 micrograms per cubic meter [ug/m3)]), and no real trend can be
discerned.
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S 30
o 20 |
10 |
0 n T
2007 2008
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Source: EPA 2009a

PM;, Particulate matter less than 10 microns in diameter
pug/m3  micrograms per cubic meter

Figure 3.5. Peak 24-Hour Average PM;, Concentrations (ug/m3) at the South Pass,
Wyoming Site

Figure 3.6, “Annual Average PM, 5 Concentrations (pg/m3) at the Lander, Wyoming
Site” (p. 279) shows annual average PM, 5 data collected at the Lander monitor from 2000
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through 2008. The data indicate that annual average PM, 5 concentrations in the Lander area are
well below the NAAQS, and trends are relatively flat during the last four years.

0 - T T T T T

2000 2001 2002 2003 2004 2005 2006 2007 2008
Year

-
(=]

N W B N 0 W
I

PM, 5 Concentration (ug/m?)

Source: EPA 2009a

PM, s Particulate matter less than 2.5 microns in diameter
pug/m3  micrograms per cubic meter

Figure 3.6. Annual Average PM, 5 Concentrations (ug/m3) at the Lander, Wyoming Site

Figure 3.7, “98th Percentile Concentrations of 24-hour Average PM, 5 Concentrations (pg/m3) at
the Lander, Wyoming Site” (p. 279) shows 24-hour average PM, 5 data collected at the Lander
monitor from 2007 through 2011. The new 24-hour PM, 5 standard, promulgated in 2005, requires
that the three-year average of the 98th percentile of 24-hour concentrations at each monitor in an
area must not exceed 35 pg/m3. The 2007 through 2011 Lander data show that this monitor is
currently in compliance of the new 24-hour average PM, 5 standard.

Chapter 3 Affected Environment
February 2013 Air Quality



280 Lander Proposed RMP and Final EIS

40

35
30
25
20
15
10
5
0 T " .

2007 2008 2009 2010 2011

PM, ; Concentration (ug/m3)

Year

Source: EPA 2012a

PM, 5 Particulate matter less than 2.5 microns in diameter
pug/m3  micrograms per cubic meter

Figure 3.7. 98th Percentile Concentrations of 24-hour Average PM,; 5 Concentrations
(ng/m3) at the Lander, Wyoming Site

Figure 3.8, “Fourth Highest Eight-Hour Average Ozone Concentrations (ppb) at the South Pass,
Wyoming SPM Site” (p. 280) shows the fourth highest 8-hour average O3 data for the South Pass
site for 2007 and 2008. These data are used to determine the area’s O3 “design value,” which is
calculated as the three-year average of the fourth highest observed concentration. The design
value is used to assess compliance with the national standard. Given that there are only two years
of available data, it is not possible to properly calculate the design value. However, given these
measurements, the estimated (two-year) design value is less than 70 parts per billion (ppb), which
is below the 8-hour average O3 standard of 75 ppb.
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Figure 3.8. Fourth Highest Eight-Hour Average Ozone Concentrations (ppb) at the South

Pass, Wyoming SPM Site

Although not in the planning area, monitoring data from the Buffalo site (in the Buffalo planning
area) as part of the Wyoming Air Resource Monitoring System (WARMS) network provides a
summary of observed concentrations of SO,. Figure 3.9, “Weekly SO, Concentration in Buffalo
WARMS site” (p. 281) shows weekly average concentrations of SO, for the Buffalo site from
2003 to 2008. Although there are missing data for a number of weeks throughout this period,
especially in 2008, the data show weekly and seasonal variations in SO,, with no discernable
long-term trend over this period. Also, given its location and distance in relation to the Lander
planning area, these data might not accurately reflect SO, concentrations in the Lander planning

arca.
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Figure 3.9. Weekly SO, Concentration in Buffalo WARMS site
Visibility

An environmental concern in the United States is the improvement and/or maintenance of
visibility conditions, especially in national parks, recreation areas, wilderness areas, and national
forests. There are several such areas in the vicinity of the planning area. The WRIR is within the
Lander Field Office boundaries and although the WRIR has not yet chosen to identify itself as a
PSD Class I area, it is considering doing so. A list of these areas, which are designated either
Class I or Class II areas, is presented in Table 3.5, “Class I and Class II Areas in the Vicinity of
the Planning Area” (p. 283).

Chapter 3 Affected Environment
Air Quality February 2013



Lander Proposed RMP and Final EIS

Table 3.5. Class I and Class II Areas in the Vicinity of the Planning Area

283

Closest Distance to

Direction from the

Area Type Area Name the Lander Planning| Lander Planning Qe AN Te A G SR
. of the Area
Area (miles) Area

National Park Grand Teton National 20 West Class 1
Park
Yellowstone National 25 West Class 1
Park

Recreation Area Bighorn Canyon
National Recreation 90 North Class 11
Area

Wilderness Area Cl_oud Peak 60 Northeast Class 11
Wilderness Area
North Absaroka
Wilderness Area 80 Northwest Class I
Washakie Wilderness 40 Northwest Class 1
Area
Fitzpatrick
Wilderness Area In N/A Class I
Popo Agie Wilderness In N/A Class 11
Area
irldger Wilderness Adjacent West Class 1

rea

Teton Wilderness 30 Northwest Class 11
Area

National Forest Bighorn National 60 Northeast Class 11
Forest
Thunder Basin
National Grassland 20 East Class II

Source: NPS 2006

N/A Not Applicable

Because there are no IMPROVE monitors in the Lander planning area, estimates of visibility
in the area are primarily derived from air quality and meteorological measurements from the
Bridger Wilderness IMPROVE monitor to the west in the adjacent Pinedale planning area and
the North Absaroka IMPROVE monitor to the north in the Bighorn Basin planning area. This
document includes data from these IMPROVE monitors to provide the most available data for
visibility in areas close to the Lander planning area.

Figure 3.10, “Annual Visibility (SVR) at the Bridger Wilderness Wyoming IMPROVE

Site” (p. 283) shows visibility estimates for the Bridger Wilderness IMPROVE site for the
period 2000-2007. The data indicate excellent visibility conditions with no real trend in this
period. Figure 3.11, “Annual Visibility (SVR) at the North Absaroka Wyoming IMPROVE
Site” (p. 284) presents visibility estimates for the North Absaroka site for 2002 through 2006.
These data also indicate excellent visibility conditions to the north of the area and no real trends
in this limited period.
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Figure 3.10. Annual Visibility (SVR) at the Bridger Wilderness Wyoming IMPROVE Site
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Figure 3.11. Annual Visibility (SVR) at the North Absaroka Wyoming IMPROVE Site

Atmospheric Deposition

There are two NADP stations located within the planning area, one at Sinks Canyon and one at
South Pass City. Figure 3.12, “Total Annual Wet Deposition (kilograms per hectare per year) at
the Sinks Canyon Wyoming NADP Site” (p. 285) and Figure 3.13, “Total Annual Wet Deposition
(kilograms per hectare per year) at the South Pass City Wyoming NADP Site” (p. 286) show total
annual wet deposition for NH4, NO3, and SO4 for 2000 through 2008 for the Sinks Canyon and
South Pass sites. There are no discernable trends in these measurements over this period.
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Figure 3.12. Total Annual Wet Deposition (kilograms per hectare per year) at the Sinks
Canyon Wyoming NADP Site
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Figure 3.13. Total Annual Wet Deposition (kilograms per hectare per year) at the South
Pass City Wyoming NADP Site

Chapter 3 Affected Environment
Air Quality February 2013



Lander Proposed RMP and Final EIS 287

Sources of Hazardous Air Pollutants (HAPs) and Criteria Pollutants

Existing sources of HAPs, criteria pollutants and Greenhouse Gases (GHGs) in the planning area
include fossil-fuel combustion that emits HAPs; oil, gas, and coal development operations that
emit VOCs; NOx; and hydrogen sulfide (H,S). In addition, large fires are a source of HAPs
emissions. The growth in resource development and accompanying increases in emissions from
these types of sources will depend on a number of external factors that make it difficult to estimate
actual trends in concentrations of these pollutants in the planning area.

Summary of Air Quality Trends

Available air quality data for a number of criteria pollutants that were examined at various
monitors in and near the planning area do not show any major upward or downward trends over
the various periods of record. With only two years of available data at the South Pass site for
PM,, it is not possible to identify trends. Concentrations of PM, 5 at the Lander site show a
relatively flat trend during the last four years of record (2005 through 2008). For the South Pass
site, the fourth highest 8-hour average O3 concentrations for 2007 and 2008 are below the national
standard; however, it is not possible to identify trends using only two data points. Visibility data
collected at the Bridger Wilderness site show very good to excellent visibility, even for the 20
percent haziest days. Wet deposition data for NH4, NO3, and SO4 from the Sinks Canyon and
South Pass City sites also show no distinct trend in deposition over the nine-year period of record
(2000 through 2008) examined in this analysis.

Greenhouse Gases

Refer to the Climate Change section at the end of this chapter for information on historical and
projected climate change in the planning area, potential impacts of climate change in the planning
area, and activities in the planning area that may be contributing to climate change.

Management Challenges for Air Quality

Limited air quality data for the planning area makes it difficult to fully assess air quality
conditions. Except for ozone, the limited monitoring data available from the few sites in the
planning area and data collected at monitors in nearby areas reflect good to excellent air quality
and visibility. With only 2 years of 8-hour ozone data at the South Pass site (2007 and 2008),

it is not possible to calculate the design value, which is used to assess compliance with the
NAAQS. The estimated design value for South Pass using the 2 available years of data is 68
ppb, which is below the current level of the standard (75 ppb). As part of EPA’s normal 5-year
cycle of reviewing air quality standards, in 2013 the EPA will be reviewing the current level of
the 8-hour ozone standard and might reduce the standard below 75 ppb. If the EPA reduces the
standard, the observed design value at that time, computed from measurement data taken in the
planning area in 2011, 2012, and 2013, will be used to show compliance or non-compliance with
the revised standard. One of the management challenges for the planning area is related to the
accuracy of characterization of air quality conditions based only on limited data. Given this,
continued maintenance of the applicable federal and state air quality standards is an issue. As
additional resource development scenarios are considered for the planning area, it would be
important to evaluate the impacts that emissions from development sources will have on criteria
pollutants, visibility, and atmospheric deposition. The BLM expects to work cooperatively with
the Wyoming DEQ, the EPA, and other federal agencies such as the National Park Service (NPS)
and USFS to address these issues.
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Additional challenges for the planning area will be to continue to characterize air quality
conditions and track trends using limited monitoring data. Because of the limited data available to
properly characterize air quality in the planning area, it would be prudent to establish additional
monitoring sites throughout the planning area. Other challenges include developing effective rules
and management actions aimed to maintain compliance with standards and improve air quality.

3.1.2. Geologic Resources

Regional Context

The planning area is in the regional geologic provinces of the Wyoming plains and the Rocky
Mountains. Igneous, metamorphic, and sedimentary rocks of all geologic periods, except the
Silurian, are present and represent a span from 3 billion years ago to the very recent — 10,000
years ago. The geologic setting consists of basins separated and surrounded by mountain ranges,
including the Owl Creek, Washakie, Absaroka, Wind River, Granite, and Rattlesnake. Basins
include most of the Wind River and the northern portion of the Great Divide Basin. Most of the
planning area is in the Wind River Basin, with less than 150,000 acres in the Great Divide Basin.

The geologic setting contributes to the formation of numerous important geologic resources
such as Red Canyon, Beaver Rim, Lander Slope and Table Mountain, Sweetwater Canyon,
and Sweetwater Rocks. There also are unique geologic settings responsible for hosting certain
mineral resource types and occurrences such as oil and gas, hard rock and placer gold, uranium,
phosphate, and bentonite.

Several geologic features in the planning area are of special interest because of their unusual
characteristics. These features include, but are not limited to the following:

e The Red Canyon Area approximately 24 miles south of Lander on Highway 28 offers one
of the most accessible and dramatic examples of Laramide-age range-front structures in the
Rocky Mountains. The canyon is an erosional feature, sited on the flank of the Wind River
Range, which were uplifted during the Laramide Orogeny between 90 and 50 million years
ago. Subsequent erosion and exposure beginning primarily in the Neogene (about 23 million
years ago) and continuing to the present has created the landscape as viewed today.

e The Beaver Rim is a scenic feature that was formed by the continuing erosion and excavation
of sediments from the Wind River Basin by the Wind River. This feature is geologically
important because it represents an unusually complete sequence of Tertiary deposits that are
exposed along the slopes of the rim. This sequence includes representative exposures of
virtually complete Early Eocene Epoch (approximately 53 million years ago) through Middle
Miocene Epoch (approximately 10 million years ago) stratigraphy. This nearly complete
sequence is rarely exposed as a unit and is important to the understanding of Wyoming
Tertiary geology. Its significance is increased by its proximity to U.S. Highway 287, where
travelers can easily view the most intact section, which occurs near Green Cove.

e The Dubois Badlands area consists of approximately 4,903 acres of BLM-administered
surface with badlands characterized by extensive erosion patterns and colorful soil banding,
starting two miles north of Dubois and extending to the east.

Physiography
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The planning area is generally contained within the boundary of the larger Wind River basin,
a representative example of the numerous structural and sedimentary basins that formed in the
Rocky Mountain region in response to Laramide-age tectonic activity (Keefer 1965). The
Wind River Basin is also a physiographic basin, with drainage primarily out of the basin to
the north and southeast and with most of the streamflow originating in the high country of the
Wind River Range. Streams flowing out of the planning area actually contribute to two major
drainages: the Missouri River drainage, which flows into the Gulf of Mexico, and much less
significantly, the Snake River drainage, a tributary to the Columbia River system, which flows
into the Pacific Ocean.

The major streams of the Missouri River drainage basin which drain the planning area include the
Wind River system (Wind River, Little Wind River, north, south and middle forks of the Popo
Agie River) and the Sweetwater River. The Wind River flows north out of the Wind River Basin
and through the Owl Creek Mountains, where it is renamed the Bighorn River as it emerges from
the north side of the canyon. The Bighorn River continues to flow north and eventually connects
to the Yellowstone River, which is tributary to the Missouri River. The Sweetwater River drains
the southern portion of the planning area from South Pass east to Pathfinder Reservoir, where

it meets the North Platte River, a tributary to the Missouri River. Beaver Divide separates
surface water that flows into the Wind River watershed from surface water that flows into the
Sweetwater River watershed.

Near Dubois, Fish Creek drains approximately 30 square miles of the planning area to the
west. The waters of Fish Creek flow to the Gros Ventre River, which in turn, makes confluence
with the Snake River near Jackson, Wyoming. There is also a small portion of the planning
area near a half-mile stretch of Wallace Creek in the Rattlesnake Hills that drains north to the
Powder River Basin. The Powder River is a tributary to the Yellowstone River which drains to
the Missouri River.

Structural Geology

The configuration of structural geologic features of the Wind River Basin that impact the nature
and occurrence of mineral resources presently found in the planning area is closely controlled by
events dating back to the Laramide orogeny. During the late Cretaceous Period, tectonic activity
that represented the initial stages of the Laramide orogeny began in the form of down warping of
the basin and broad doming of other areas peripheral to the basin (Keefer 1970). These structural
events and those occurring during the bulk of the Laramide event exerted substantial influence on
the style and pattern of sedimentation during all subsequent Tertiary time (Keefer 1965).

A major feature of the Laramide-age deformation is the Wind River uplift. This uplift is
responsible for the Wind River Range and started as a large fold. As movement progressed,
deformation continued as faulting where the upper crust acted as a rigid slab and the lower crust
behaved more fluidly (Smithson et al. 1979). Predominately horizontal movement caused crustal
shortening. This compression and resulting shortening along moderately dipping thrust faults can
be related to plate movements during the Laramide orogeny (Brewer et al. 1980). The modern
topographic Wind River Range resulted from the uplift and subsequent erosion of a doubly
plunging, asymmetrical anticline cored by Archean-age crystalline rocks. The axis of this folded
belt of rocks was breached by erosion, which exposed the crystalline core of the uplifted block,
present at surface in the central part of the Wind River Range.

Parallel to and toward the center of the basin from the mountain uplifts there are many smaller
structures such as the asymmetrical syncline in which the city of Lander is sited. On the west
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margin of the basin, the Sheep Mountain anticline, Lander-Hudson anticline, Derby Dome, and
Dallas Dome are examples of smaller anticlinal features from which oil and gas are produced.
In fact, the first commercial oil well in Wyoming was at Dallas Dome on the western edge of
the Wind River Basin approximately 8 miles south of Lander. Many structural features are
unconformably covered with several hundred feet of younger, flat-lying sediments, generally of
Tertiary age. Numerous faults of all variations are found in the planning area. Over-thrusting
along major faults throughout the planning area represents good prospects for future oil and
gas exploration.

Geologic Formations

Rocks can be roughly grouped into two main categories based on their presumed ages: the
pre-Cambrian eon and the later Phanerozoic eon, which contains the eon corresponding to the
present timeframe in the geologic timescale. Phanerozoic time began 542 million years before
present (BP) and is the eon during which abundant vertebrate animal life has existed. This
document employs the term pre-Cambrian to describe the age of all rocks originating before
Phanerozoic time.

Rocks in the planning area range in age from pre-Cambrian to recent (see Figure 3.14,
“Generalized Stratigraphic Column for the Planning Area” (p. 290)). Rocks from practically
every Phanerozoic period except the Silurian (408 to 438 million years ago) are present in the
planning area. Pre-Cambrian rocks generally consist of crystalline and metamorphic rocks
exposed mostly in the core of uplifted areas, usually near the periphery of the basin, while
Phanerozoic rocks include various kinds of sandstones, siltstones, carbonates, shales, and
mudstones. In the Wind River Basin, the thickest accumulation of Phanerozoic sedimentary rocks
is generally in the range of 20,000 to 30,000 feet. Tertiary-age sediments, generally of Eocene
age, cover most of the central basin floor and in places abut crystalline rock exposures, as in the
Granite Mountains area. Paleozoic and Mesozoic sedimentary rocks are exposed most often
where structural conditions permit (for example, along mountain fronts, uplifts, and eroded
canyons). For a more detailed description of the formations in the planning area, see the Final
Mineral Occurrence and Development Potential Report (BLM 2009b).
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Figure 3.14. Generalized Stratigraphic Column for the Planning Area
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3.1.3. Soil

Soils in the planning area are highly variable. Soil characteristics can differ over relatively short
distances, reflecting differences in parent material, position on the landscape, elevation, aspect,
and local variation in precipitation and temperature.

Reconnaissance level soil surveys cover most of the planning area. These soil surveys include
the U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS)
Cooperative Soil Surveys of Fremont County East and the Dubois Area Soil Survey of 1993;
Natrona County Soil Survey of 1997; and Lander Area Soil Survey of 1981, which is in the
process of being updated. There is no NRCS soil survey coverage for those portions of the
planning area in Sweetwater and Carbon Counties.

General Description of Soils in the Planning Area

The planning area includes soils typical of cold, mountainous continental areas with arid,
semi-arid, and sub-humid climates.

Soils in the arid, cold desert portions of the planning area can be found in the lowest parts of the
Wind River Basin and in a second area known as the Great Divide Basin, most of which is

in the Sweetwater County portion of the planning area. These soils receive the least annual
precipitation, less than 10 inches and in some locations less than 5 inches. This area begins a few
miles west of Dubois, follows the Wind River to Boysen Reservoir, and continues east to about
Waltman in Natrona County. The northern boundary is the footslope of the Bridger Mountain
Range and southern Big Horn Mountains, and the southern boundary is formed by the base of
the Beaver Rim escarpment. Most of the badland, rock outcrop, and sand dune areas occur in
arid areas. Topsoils in arid areas are thin and organic matter content is typically less than 1
percent in the surface horizon.

Soils in the semiarid portions of the planning area most commonly formed in mixed alluvium,
primarily derived from sedimentary rock. The Split Rock Formation and the Wind River
Formation are the source sedimentary rocks for much of this alluvium. The Amsden and
Chugwater Formations, with their distinctive reddish sandstones, provide parent material for soils
in certain locales such as scenic Sinks Canyon. There are also soils derived from granitic rock
associated with the Louis Lake Batholith (Lewiston Lakes area), some of the upper slopes of the
Wind River Mountains, as well as, the Bridger, Green, and Granite Mountains/Sweetwater Rocks
and the Rattlesnake Hills. There are limited areas of badlands, rock outcrops, and sand dunes in
the semiarid portions of the planning area. Topsoils in semiarid areas are thin and organic content
is low, typically ranging from 1 to 2 percent in the surface horizon.

In both arid and semiarid environments, soils on stable land surfaces outside stream depositional
areas commonly contain a horizon of clay accumulation immediately beneath the topsoil,
underlain in turn by a zone of carbonate accumulation.

Arid and semiarid riparian-wetland soils are generally young and undeveloped, lacking developed
subsoils, with similar organic matter levels in the topsoil as the upland soils. Some of the
planning area’s low swales, nivation hollows, and wet meadow/spring areas have developed soils
with organic matter in the topsoil averaging from 2 to 5 percent.

Generally, soils above 8,000 feet in open meadows and areas where the climax vegetation is aspen
have a thick topsoil horizon with high organic matter content, typically from 2 to 5 percent. These
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soils occur on slopes ranging from nearly level to very steep. Coarse fragment content varies
greatly. Soils above 8,000 feet range from well drained as in the dry meadows, to somewhat
poorly drained as in some aspen stands, or poorly drained as in wet meadows.

Evergreen forested areas are typically composed of lodgepole pine, with minor amounts of
Engelmann spruce and Douglas-fir found primarily in drainages. The thin topsoils that support
forest commonly contain organic matter averaging from 1 to 4 percent, and soil drainage varies
from well drained to poorly drained. Aspen is often a pioneer species that is transitional to

a climax lodgepole pine community on these sites. Soil slope ranges from nearly level to very
steep, and coarse fragment content can vary from none to being extremely (more than 60 percent
by weight course fragments) gravelly, cobbly, stony, or bouldery. These mountain soils are found
in areas that receive 15 or more inches of annual precipitation. Giant boulder conglomerate forms
the parent material for the forest soils on the Green Mountains. Parent material for the mountain
soils on the slopes of the Wind River Mountains is typically alluvium, colluvium, residuum, and
glacial deposits most commonly derived from igneous granitic and mafic rocks, and metamorphic
such as gneiss and schist. The parent material for soils of the higher foothills and low mountain
slopes of the Wind River Mountains on the Lander Slope are formed largely in sedimentary rocks
of the Phosphoria Formation, Madison Limestone, and Ten Sleep Sandstone. Topsoils are thicker
here than those of forest soils but not as thick as the wet meadow/aspen pocket soils. These
topsoils typically average from 2 to 4 percent in the surface horizon.

Resource Condition

There has not been a comprehensive survey of soil/site stability and health in the planning area.
Published reconnaissance-level soil surveys do not routinely map or note eroded phases of soil
series. The BLM does some limited soil health monitoring including proper functioning condition
(PFC) inventories, project inspection reports, and analysis of reclamation success to release bonds.
The BLM does perform qualitative soil assessments by evaluating livestock grazing allotment
compliance with the Wyoming Standards for Healthy Rangelands (Appendix J (p. 1537)).
Standard 1 provides that, “Within the potential of the ecological site (soil type, landform, climate
and geology), soils are stable and allow for water infiltration to provide for optimal plant growth
and minimal surface runoft” (BLM 1997b). The BLM evaluates rangelands for compliance

with Standard 1 by measuring appropriate indicators such as plant community composition and
distribution in relation to infiltration and runoff; litter amount; functional/structural groups; plant
mortality and decadence; vegetative annual production; invasive plants; soil compaction; erosion;
and soil microorganisms. Standard 1 assessments provide the BLM with an overall picture of soil
health for individual grazing allotments. Refer to the Livestock Grazing Management section of
this chapter for additional information on the Wyoming Standards for Healthy Rangelands.

The existing condition of soil resources in the planning area varies greatly. There are still
relatively undisturbed areas. These are typically areas livestock lightly use because of slope
steepness or distance from water. Many of the soils types in the planning area are in good
condition and capable of producing forage for wildlife and livestock, maintaining watershed
integrity, and recovering from impacts associated with surface-disturbing activities. However,
historic improper livestock grazing management, drought, extensive soil erosion, mineral
development activities, rights-of-way (ROWs), off-highway vehicle (OHV) use and other
recreational activities, timber harvesting, rangeland improvements, and other activities have
affected localized areas in the planning area. Soil compaction resulting from surface-disturbing
activities and associated development can reduce infiltration, increase runoff, and hamper
reclamation. Reclamation of areas affected by surface disturbance can ensure that the Wyoming
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Standards for Healthy Rangelands are met. In the planning area, there are mining exploration
roads that have not been reclaimed, which could be contributing to continued soil impacts that
lead to a failure in meeting Standard 2 of the Wyoming Standards for Healthy Rangelands.

Livestock grazing is a major source of soil compaction around range improvement projects

in the planning area. Ninety-seven percent of the planning area is open to grazing, and areas

of high-density grazing such as around water developments are subject to soil compaction.
Typically, affected areas range in size from one-half acre to approximately 5 acres (University of
Wyoming 2008). Heavy utilization of vegetation by livestock in riparian-wetland zones has also
resulted in soil compaction in the nearby transition zones to the uplands, and in the formation

of hummocks within the riparian-wetland zone. Studies have shown that soil compaction from
grazing can have the effect of reducing water infiltration, thereby limiting the growth of rangeland
vegetation (Castellano and Valone 2007).

One of the primary regional and national demands placed on soils in the planning area is mineral
development and exploration. Well pad construction, road building, pipeline installation, and the
discharge of produced water all have the potential to lead to soil degradation. The discharge of
produced water can cause increased erosion and salinization. The Wyoming Pollutant Discharge
Elimination System (WYPDES), operated by Wyoming DEQ, regulates the release of produced
water, and imposes requirements for sediment control, spill containment planning, monitoring,
and eventual reclamation of disturbed areas. In the last few years, the storm water discharge
requirements have been imposed for most surface-disturbing activities that would affect one acre
or more. Storm water discharge permit requirements have substantially reduced impacts from
erosion from major surface-disturbing activities.

Other land uses, such as recreation and ROW development, also have the potential to affect
soils. Motorized travel that does not follow travel management designations appears to be on
the increase in certain areas in the planning area, including Government Draw and the Dubois
Badlands. Increased interest in communication site ROW permits and renewable energy
development also has the potential to lead to soil degradation. Conversely, timber harvesting
activity is decreasing in the planning area due to decreased economic demand; therefore both
short-term and long-term adverse impacts associated with this resource use have also decreased.

Invasive plant infestations in the planning area are expected to increase, which can alter soil
health, although this depends on other factors such as soil disturbance and climatic conditions.
Invasive plant infestations can force out native vegetation and replace it with weedy plants that
provide inferior protection to the soil surface. Invasive plant species typically do not have root
systems adequate to stabilize soils and sites dominated with invasive plants are often subject to
accelerated erosion.

On a landscape scale, vegetation cover has undergone a net decrease in the last decade due to a
prolonged drought. Vegetative cover is one of the most critical variables affecting soil erosion
that land managers can control. Soil erosion accelerates substantially once a threshold of loss

of healthy vegetative cover is exceeded. Generally, rangeland soils have thin topsoil and little
organic matter, and are susceptible to accelerated erosion with a loss of vegetative cover. This can
result in reduced fertility, invasive plant invasion, and excessive amounts of bare ground.

Wildland fires are increasing in size, intensity, and frequency. All indications are that this trend
will continue. Larger fires lead to increased soil erosion and a shifting from native herbaceous
communities to communities dominated by cheatgrass and annual invasive plant species. Species
such as cheatgrass and Russian thistle are known to change the fire regime to favor a fire cycle
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of more frequent and intense fires. If this trend continues, these plant communities would
facilitate further soil loss.

Soil Erosion Potential

Soil landscape position, steepness of slope, physical properties (including texture and structure),
and chemical properties contribute to susceptibility to wind and water erosion. Soils in the
planning area with slight, moderate, and severe erosion potential have been identified where
county soil survey data are available. On BLM-administered surface within the planning area,
approximately 889,612 acres of soils have severe wind erosion potential and 1,229,683 acres have
severe water erosion potential. Map 7 and Map 8 show wind and water erosion potential in the
planning area; Table 3.6, “Soils with Slight, Moderate, and Severe Wind and Water Erosion
Potential in the Planning Area” (p. 295) summarizes this information by land ownership. Maps 7
and 8 use the most restrictive rating for the soil component; for example, if a soil map unit
contains 50 percent of a soil rated as slight for wind erosion and 35 percent of another soil rated
as severe, the whole map unit is rated as severe. Thus, these maps provide only a general guide
to soil erosion potential. Soil conditions for BLM-authorized activities must be considered on

a site-specific basis.

Table 3.6. Soils with Slight, Moderate, and Severe Wind and Water Erosion Potential in
the Planning Area

BLM-administered Surface | Federal Mineral Estate All Land Ownership
Percent Percent of ogeli;e::lts
Erosion Type of BLM- Federal Ry
Acres e Acres . Acres within
administered Mineral 5
Planning
Surface Estate
Area
Wind Slight 171,202 7 199,879 7 239,132 7
Moderate 648,789 27 769,984 27 1,394,641 42
Severe 1,229,683 51 1,411,830 50 1,605,774 48
Water Slight 585,804 24 702,894 25 876,634 26
Moderate 565,770 24 661,391 24 770,738 23
Severe 889,612 37 1,021,449 36 1,149,815 34
Source: BLM 2012a
BLM Bureau of Land Management

Management Challenges for Soils

Successful reclamation after surface-disturbing activities is a management challenge in the
planning area based on regional factors such as climate and topography. Even with these
constraints, most landscapes in the planning area can be reclaimed using locally established
conventional reclamation methods. However, some areas have unique characteristics that make
achieving reclamation requirements extremely difficult. These landscapes are defined as Limited
Reclamation Potential (LRP) areas. LRP areas for this planning area are characterized by highly
sensitive and/or erosive soils, with severe physical or chemical limitations, and landforms with
steep slopes over 25 percent.

Limiting physical or chemical factors include soils that possess textures prone to excessive
amounts of erosion by wind or water; high levels of salts that interfere with plant growth; soil
textures with poor water holding capacity; coarse fragments that limit common rehabilitation
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practices and equipment; soil profiles that limit water-holding capacity and/or create rooting-zone
limitations; and soils with elevated levels of salts that interfere with plant growth.

Using these criteria, it is estimated that approximately 801,476 acres of the planning area result in
LRP. The LRP areas have been identified on Map 11 to show the extent of these landforms and
provide a better understanding of the impacts of surface-disturbing activities on these sensitive
areas. Site-specific management of the LRP areas will be critical to evaluate and implement
construction methods and reclamation and monitoring measures to achieve the greatest beneficial
outcome. Reclamation success will be measured by the Reclamation Standards in Appendix

D (p. 1477) for LRP areas.

Soil erosion potential was noted during the evaluation for each map unit but was not a determining
factor used to identify LRP. Evaluating the soil and site characteristics that influence soil erosion
factors were used instead. Potential soil erosion levels as identified in the surveys provide a
general guide, but key soil and landform characteristics are the primary driver to determine

LRP areas.

To make an LRP determination for each map unit, the BLM performed an initial assessment for
physical and chemical limiting soil factors. This assessment identified map units of which at least
50 percent or greater of the total major soil series contain a soil characteristic that would limit
the potential to reclaim a disturbed area. If a map unit met the minimal requirement, then it was
considered, and additional evaluations were used to make a final determination.

This next evaluation looked at singular limitation versus multiple limitations. Map units with
multiple limitations were automatically identified as LRP. Map units with a single limiting factor
were identified as LRP only where the factor included more than 60 percent of the map unit and
the factor was considered to be very limiting, such as highly saline or very shallow.

To determine the map units with slopes that exceed 25 percent, the initial criteria identified only
the units where the entire slope for most of the soil series exceeded 25 percent. These were
considered “steep” units, which is typically reflected in unit names.

To identify LRP map units with moderate to steep slopes, the BLM identified the high-end
percentage in the slope ranges that exceeded 25 percent for most of the units. These map units
generally have soil series that fall below 25 percent on the low end and exceed 25 percent on
the high end. To better define these map units, the soil series were then evaluated for other soil
physical and chemical limiting factors, such as shallow soils (less than 20 inches in depth to a
root-restrictive layer) and/or high percentage of coarse fragments (boulder and/or cobble size).
Only the map units that included both slopes in excess of 25 percent and soils with additional
limiting factors were identified as LRP.

Singular landforms, such as rock outcrops, badlands, and dunes were also identified. These
landforms usually prohibit surface-disturbing activities, so reclamation is not normally necessary.
However, these landforms typically are surrounded by LRP soils, and as such were included to
avoid “donut holes,” which could be misinterpreted.

Another factor that influences management challenges of soils is drought events, which lead to
increased susceptibility to erosion. With arid and semiarid moisture regimes covering much of the
planning area, minor changes in precipitation during winter and spring seasons can affect plant
growth and seedling establishment. However, drought conditions that persist over consecutive
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years can cause a reduction in plant cover and an increase in topsoil exposure to the elements.
This results in accelerated soil loss and can lead to an irretrievable impact on soil fertility.

Major erosive events that often occur during and after droughts can be difficult to mitigate due to
a lack of vegetative cover and loss of soil fertility. In the absence of plant cover, soils tend to
dry hard and form a crust at the surface, which leads to reduced infiltration rates, surface runoff,
and exposure to the abrasive effects of wind. In addition, reduction in the amount of plant cover
reduces soil’s ability to resist the dispersive action caused by water and wind processes. The
result is detachment of soil particles and an increase in sediment transportation. Thus, runoff from
average precipitation events or typical wind forces creates abnormal increases in soil loss and
sediment transportation. This can perpetuate an increase in the frequency of flooding events and
soil creep, which result in more soil erosion.

3.1.4. Water

This section characterizes surface water and groundwater resources and describes existing water
use and water management practices in the planning area.

Surface Water

Watersheds in the planning area consist almost entirely of semiarid rangelands with small areas of
alpine and high elevation forest. Because annual evaporation rates exceed annual precipitation,
there is a water deficit on these rangelands. There are few perennial streams, and discharge from
many streams is largely intermittent or ephemeral. Most of the precipitation is lost through
evapotranspiration and sublimation instead of creating runoff or recharging groundwater aquifers
(BLM 2009a).

There are two major hydrologic basins and one minor basin in the planning area (Map 4):

e The largest hydrologic basin in the planning area is the Wind River Basin, a subdivision of the
Yellowstone River Basin, which is a subdivision of the Missouri River Basin.

e The second largest hydrologic basin is the North Platte River, of which the Sweetwater River
is a tributary. This watershed covers most of the area on top of the Beaver Rim escarpment; it
flows east to Pathfinder Reservoir on the North Platte River. A minor area in Natrona County
drains directly to the North Platte River, which ultimately flows east to the Missouri River.

e The Great Divide Basin is a smaller hydrologic basin in the southern part of the planning area.
This is a hydrologically closed basin in Wyoming’s Red Desert region that does not drain
to either the Pacific or the Atlantic Ocean.

In addition, a half-mile stretch of Wallace Creek in the Rattlesnake Hills drains to the Powder
River, a tributary to the Yellowstone River, which flows to the Missouri River. Also, near Dubois,
Fish Creek drains approximately 30 square miles of non-BLM-administered lands in the planning
arca to the west. Fish Creck flows to the Gros Ventre River, which meets the Snake River near
Jackson; the Snake River flows to the Columbia River and into the Pacific Ocean.

Table 3.7, “Sub-basins in the Planning Area” (p. 298) summarizes the sub-basins and some of
their associated water quality issues with information from the Wyoming DEQ 2006 305(b)
report (Wyoming DEQ 2006).
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Table 3.7. Sub-basins in the Planning Area
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logging.

Sub-basin Location Uses Status Plan
Upper Wind Shoshone National |Livestock grazing, Fecal coliform; Shoshone National
Sub-basin (HUC- Forest in the Dubois |irrigated agriculture, |erosion; needed Forest and DCCD
10080001) area. recreation, limited improvement for have watershed

recreation and fishing;
habitat degradation of
Brooks Lake Creek.

improvement plans;
DCCD will do further
monitoring.

Little Wind Sub-basin
(HUC 10080002)

Drainage into Little
Wind River.

Livestock grazing,
irrigated agriculture,

Degradation along
Beaver Creek and

Wyoming DEQ
is monitoring;

(HUC 10080003)

Shoshone National
Forest.

of use), livestock
grazing, recreation,
residential. Lander
municipal water
source.

oil and gas. fecal coliform. BLM data shows
improvement.
Popo Agie Sub-basin |Headwaters in Agriculture (96% Fecal coliform Popo Agie

(livestock grazing,
septic systems).

Conservation District
has a watershed plan
to identify pollution
sources and remedy.
Squaw and Baldwin
Creek drainage
rehabilitation
successful.

Muskrat Creek
Sub-basin (HUC

South Gas Hills east
of Riverton.

Livestock grazing, oil
and gas, uranium.

AML remediation.

Lower Wind River
Conservation District

side of Boysen
Reservoir and Poison
Creek on east.

10080004) has established a
monitoring location
and plan.

Lower Wind Wing shaped with Livestock grazing, oil | Fecal coliform. Lower Wind River

Sub-basin (HUC Muddy and Fivemile |and gas. Conservation District

10080005) Creeks on the west has submitted data to

Wyoming DEQ and is
awaiting a plan.

Badwater Creek
Sub-basin (HUC
10080006)

Northeast side of
Boysen Reservoir.

Livestock grazing
and oil and gas in
Lysite/Lost Cabin
area.

AML remediation,;
limited water data.

It appears that large
amounts of sediment
are transported to
Boysen during runoff
events.

Nowood Sub-basin
(HUC 10080008)

Headwaters are on
southwestern side
of the Big Horn
Mountains.

Livestock grazing,
irrigated agriculture
and oil and gas. Small
amount of bentonite.

Fecal coliform,
including untreated
human sewage.

Washakie County
Conservation District
is monitoring

and remediating.
South Big Horn
Conservation District
is monitoring

draining to the Platte.

including uranium,
oil and gas and
recreation.

Paintrock Creek.
Sweetwater Sub-basin | Headwaters in the Livestock grazing, More than 100 AML | Additional monitoring
(HUC 10180006) South Pass area irrigated hay, mining |sites have been and TMDLs.

remediated; more
remain. Mercury in
Willow Creek, oil in
Crooks Creek.

South Fork Powder
Sub-basin (HUC
10090203)

Natrona County,
extending to the
Waltman area.

Grazing and oil and
gas (and possibly
other minerals).

BLM manages less
than 300 acres in this
basin.
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Sub-basin Location Uses Status Plan
Great Divide Basin  |Red Desert in south of | Mostly intermittent | None identified. Impacts from uranium
(HUC 10) planning area. and ephemeral and oil and gas need
reaches. to be considered.

Sources: Wyoming DEQ 2006; DCCD 2004; Lower Wind River Conservation District 2010; BLM 2009a

AML Abandoned Mine Land

BLM Bureau of Land Management

DCCD Dubois-Crowheart Conservation District
DEQ Department of Environmental Quality
HUC Hydrologic Unit Code

TMDL Total Maximum Daily Load

Reductions in annual streamflow throughout the planning area due to drought have affected
water quality parameters such as water temperature, total dissolved solids (TDS), dissolved
oxygen, and other factors. As precipitation patterns change (below normal snowfall, earlier snow
melts, substantial losses from sublimation before melting, etc.) and as glaciers in the Wind River
Mountains recede, annual spring runoff would occur sooner and have smaller discharges. This
would result in lower, or in some cases no, natural flows in late spring, summer, and fall (Rice et
al. 2012). Lower levels of water could result in degradation of water quality, including warming,
loss of high flows needed to flush pollutants, and degradation or loss of habitats. Reductions in
runoff also impact water use for summer irrigation in the planning area. These water quantity
and quality impacts reflect potential impacts of climate change in the planning area. Refer to the
Climate Change section at the end of this chapter for additional information on climate change.

Water Quality

Water quality is strongly influenced by geology and terrain. Natural water quality characteristics
of streams coming off the Wind River Range are generally good, but because natural erosion and
stream processes increase sediment and TDS loads, water quality can change as streams flow
across the basin. Accelerated erosion, runoff from irrigated agriculture, produced water discharge
from oil and gas development, and discharges from other human activities have the potential to
further degrade water quality (Colby et al. 1956, USGS 1999).

Erosion occurs naturally in many places in the planning area. Particularly in soils with little
stabilizing vegetation as is common in many areas, bank erosion and gullying naturally occurs
without human-caused disturbance. Many watersheds in Wyoming, including throughout the
Wind River Basin, naturally contribute extremely high sediment loads to the watersheds. This
is demonstrated by the sediment transport of creeks and rivers during spring runoft and after
substantial precipitation events. The BLM lacks the ability to quantify the amount of natural
erosion and sedimentation. However, given the amount of surface disturbance associated with
BLM-authorized activities compared to the extensive area over which natural erosion occurs, it is
likely that these natural events contribute much more erosion and soil transport than activities
associated with energy development. Modeling of likely erosion associated with energy
development, as BLM applies this requirement as part of site-specific analysis, could provide
additional information.

The Sweetwater Sub-basin headwaters are in the South Pass area of the southern Wind River
Mountains. Land uses in this sub-basin include grazing, irrigated hay production, and mineral
development.

Natural processes and human actions influence the chemical, physical, and biological
characteristics of water. Indicators of water quality include:
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e Chemical characteristics (e.g., pH, conductivity, dissolved oxygen)
e Physical characteristics (e.g., sediment, temperature, color)

e Biological characteristics (e.g., macro- and micro-invertebrates, fecal coliform, and plant
and animal species)

The Wyoming DEQ, in compliance with the federal Clean Water Act (33 United States Code
[U.S.C.] 1215 et seq.), requires that water quality be maintained or improved for outstanding
(Class 1) and most of the high-quality (Class 2) waters. All other waters must be maintained
against degradation and are assessed by Wyoming DEQ to determine if water quality meets the
requirements for the class into which Wyoming has assigned the waterbody. For example, Class
2AB waters support game fish (Wyoming DEQ 2008a). Water quality is evaluated to see if it
supports the use identified for that class of water. Meeting this “use support” is an indicator

of water quality.

The Sweetwater River is the only waterbody Wyoming DEQ classifies as a Class 1 water quality
stream that flows through BLM-administered public lands in the planning area. This designation
begins at the Sweetwater River’s confluence with Alkali Creek south of Sweetwater Station, and
proceeds upstream to its source on the western slope of the southern Wind River Mountains.

Point source and nonpoint source pollution affect water quality. Point source pollution is
conveyed from a discrete location such as a pipe, tank, pit, or ditch. Discharge of produced water,
which contains high levels of salt, can cause water quality problems and soil salinization from
the deposition of salts. Nonpoint source pollution is from a diffuse source, such as runoff from
cultivated fields or grazed land. Section 502(14) of the Clean Water Act defines any source of
water pollution that does not meet the legal definition of “point source.” Nationally, agricultural
nonpoint source pollution is the leading source of water quality impacts to surveyed rivers

and lakes, and is a major contributor to groundwater contamination and wetlands degradation
(EPA 2005). Polluted runoff is caused by rainfall or snowmelt moving over and through the
ground. As the runoff moves, it picks up and carries away natural and human-made pollutants,
finally depositing them into watersheds through lakes, rivers, wetlands, coastal waters, and even
underground sources of drinking water. Of the three waters identified in the planning area as
requiring management (discussed in the next paragraph), two are for fecal coliform from nonpoint
source pollution and one is for oil and grease with an unknown origin.

Clean Water Act Section 305(b) requires a biennial report from the state that presents a summary
of water quality conditions. This report includes the Clean Water Act Section 303(d) List,
which identifies waters of the state that have been found to have impaired water quality and
require a total maximum daily load (TMDL) allocation. Table 3.8, “Waters Requiring TMDLs
on BLM-Administered Land in the Planning Area” (p. 301) lists the waters in the planning

area requiring TMDLs.
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Table 3.8. Waters Requiring TMDLs on BLM-Administered Land in the Planning Area

Waterbody Name Location Use Not Supported Cause of Impairment
Popo Agie Middle Fork Undetermined distances Recreation Fecal coliform
upstream and 4 miles
(TMDL Date —2010) downstream of Lander.
Poison Creek From Boysen Reservoir Recreation Fecal coliform
upstream an undetermined
(TMDL Date Priority distance.

— Low) This rating
indicates TMDLs will

not be completed within the
next four years.

Crooks Creek From T28N, R92W Sec. | Aquatic life, cold-water fish | Oil and grease
18 SWNE undetermined
(TMDL Date — 2008) distance downstream.
Source: Wyoming DEQ 2006 S South
T Township
E East TMDL Total Maximum Daily Load
N North W West
R Range

The goal of the development and application of the Wyoming Standards for Healthy Rangelands
(Appendix J (p. 1537)) is to achieve the four fundamentals of rangeland health: 1) watersheds
are functioning properly, 2) water, nutrients, and energy are cycling properly, 3) water quality
meets state standards, and 4) habitat for special status species is protected. As identified in the
fundamentals above, water is an important factor in meeting rangeland health. Standard 5
identifies the BLM’s role in complying with all federal, state and other applicable regulations
regarding water quality and clarifies that the State of Wyoming administers the Clean Water Act
(with the EPA administering the Clean Water Act on the WRIR). Standard 5 recognizes the
impacts of natural processes and human actions on water quality and the variations in water
quality based on seasons, climate, and the substrate through which water moves. Wyoming
BLM evaluates rangelands for compliance with Standard 5 as per guidance given in Wyoming
Instruction Memorandum (IM) WY-98-061 that outlines a determination process. This process
requires consulting the Wyoming DEQ’s impaired waterbody list, also called the 303(d) list
after that part of the 1977 Clean Water Act. Also, if a stream is delisted that too is noted, as
now it has been demonstrated to meet state, and federal, water quality standards. For all other
waterbodies Standard 5 is considered to be “Unknown” and all available information such as PFC
inventory, fisheries inventory, and other agency data are consulted to determine if there might be
suspected water quality impairments that we must bring to the attention of the Wyoming DEQ for
them to include such waterbodies in their scheduled monitoring. Refer to the Livestock Grazing
Management section of this chapter for additional information on the Wyoming Standards for
Healthy Rangelands.

Surface Water Trends

The sub-basin summaries in Table 3.7, “Sub-basins in the Planning Area” (p. 298) provide trend
information where it is available. In general, as water levels have dropped due to the drought
this decade, such parameters as water temperature, TDS, dissolved oxygen, and other factors
have typically become unfavorable to supporting the designated biological and recreational
uses assigned. Drought impacts, whenever they occur, will be considered as BLM authorizes
activities by specifying specific project design features including appropriate WYPDES
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Stormwater Discharge Permitting, Pollution Prevention Plans, and best management practice
(BMP) application; stipulations; mitigation; and through the remediation of known water quality
impairments. BLM will protect, maintain, or enhance water quality and quantity as necessary to
the mission of our agency and to comply with federal and state statutes.

Cities such as Lander that rely on surface water for a substantial percentage of domestic water
also face increasing water demands that correspond to increases in local urban populations and
industrial development. The fastest growing population segment locally is that of the small
acreage (2 to 40 acres) rural ranchette, or ex-urban, landowner. The development of subdivisions
on former ranch land, especially in the Dubois area and on the Lander Slope, is at historically
high levels. Small subdivision water systems, cisterns, and individual wells supply domestic
water in these areas.

Because the major consumer of water is irrigated agriculture on privately owned lands, population
increase is not expected to be a major factor in changing water usage. The BLM does not
authorize irrigated agriculture use of public lands in the planning area. Trends in irrigated
agriculture are generally limited to the water rights attached to property or those perfected through
the current state process. Surface water is the source for the majority of irrigated acres. Annual
agricultural water supplies can be highly variable if local streams are the sources of water.

Water quality is expected to decrease due to increased development of all types. Development
almost always results in soil disturbance, which can cause erosion and loss of fertility necessary
to sustain vegetative cover. As invasive species become established and outcompete native
vegetation, water infiltration into the soil is reduced.

The term "point source" means any discernible, confined, and discrete conveyance, including
but not limited to any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container,
rolling stock, concentrated animal feeding operation, or vessel or other floating craft, from
which pollutants are or may be discharged. This term does not include agricultural storm water
discharges and return flows from irrigated agriculture (EPA 2012b).

Point source discharge can contribute to erosion even where a WYPDES permit is in place.

Oil and Gas Onshore Order No. 7 identifies re-injection as the preferred method of disposal

of produced water; however, this is not always technically feasible. An appropriate receiving
formation that has the same or lower quality as the produced water is required, and the amount of
transporting pipe and/or roads needs to be evaluated.

Adverse impacts to soil and vegetation resources are likely to result in reduced water quality.
Maintaining proper vegetative cover and sustaining healthy root systems optimizes a soil’s
water infiltration capability. Improved water disposal, riparian-wetland exclosures, aggressive
reclamation activities, diligent compliance with Wyoming DEQ storm water permitting
requirements, and grazing systems designed for light use and the incorporation of rest help

to mitigate adverse impacts to water quality, as would mitigation projects that improve
riparian-wetlands degraded by earlier activities.

Early in the management of BLM-administered lands, riparian-wetland areas were not valued for
their non-agricultural and non-industrial values. Prior to the 1980s year-long and season-long
grazing systems, that allow livestock to spend a maximum amount of time loitering in
riparian-wetland areas, were common in the planning area. However, with increased knowledge
of the value of riparian-wetland areas for other uses, such grazing systems were revised in favor of
rotation systems that allow for rest for at least part of the year and shift livestock use to different
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time periods from one year to the next to improve plant health. In some cases riparian-wetland
pastures, exclosures, and spring source protection fencing has been created to more rapidly
restore specific areas. There are still many season-long grazing systems in the planning area, and
riparian-wetland areas in these grazing allotments still exhibit impacts expected of continuous
grazing pressure. The Lander Field Office continues to revise the grazing management in these
areas in an effort to facilitate riparian-wetland recovery and achieve PFC, and meet the Wyoming
Standards for Healthy Rangelands. Generally speaking, riparian-wetland water quality and
quantity trends have improved in many locations since the riparian initiatives that began in the
early 1980s.

Inflows to the major reservoirs at the planning area boundaries are gauges of the impact from
drought conditions beginning in 1999 to 2000. The harvest of water from the Wind River
watershed at Boysen Dam can be used to index the capabilities and ultimate outputs from the
BLM-administered public lands in this basin. Table 3.9, “Comparison of Historical and Recent
Inflow at Boysen Reservoir” (p. 303) compares the historic data with data from 2000 to 2006.
As shown, water supply downstream and power generation at Boysen Dam were reduced to
nearly one-half of previous years.

Other waters in the planning area have been identified as having elevated nonpoint source
pollution, but the management of these waters is being handled through the local conservation
districts, which work with ranchers and homeowners with septic systems to reduce E. coli
contamination.

Table 3.9. Comparison of Historical and Recent Inflow at Boysen Reservoir

Period Average Inflow (acre feet)
1970-1999 1,094,100
2000-2006 570,500
Source: BOR 2007

The reduction by almost 47 percent is similar to the reduction in flow as measured on the
Sweetwater River, as shown in Table 3.10, “Comparison of Historical and Recent Flows in the
Sweetwater River” (p. 303). In 2001, mean monthly flows from May to September decreased by
approximately 90 percent and decreased by approximately 64 percent from June to September.

Table 3.10. Comparison of Historical and Recent Flows in the Sweetwater River

Mean Annual Flow Measures (cubic feet per second)
Period Peak Maximum Flow Peak Maximum Flow Minimum Flow
(May) (June) (September)
1914-2001 413 391 29.8
2001 133 36.5 13.1

Source: USGS 2001

Impacts to water quantity are primarily a function of agricultural use, which accounts for 97
percent of usage, and not population size. Fremont County had a substantial population decrease
from a high in 1980. Since 1990, however, population has grown steadily, almost reaching the
1980 level by 2006. While this population increase has affected domestic water usage, it has little
effect on overall water use. All irrigation water rights have been allocated.

In general, as water levels have dropped due to the drought this decade, such parameters as
water temperature, TDS, and dissolved oxygen typically become unfavorable for supporting the
designated biological and recreational uses assigned.
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Groundwater

An aquifer is defined as a groundwater resource contained in the pore space of geologic media

in such quality and quantity that it may be readily available for use via springs or wells.

The United States can be divided into numerous groundwater provinces (regions) (Meinzer
1923, McGuinness 1963); the planning area is in the Unglaciated Central Region. This region
encompasses a large area of the interior United States and is generally underlain by level or gently
tilted and folded sedimentary rocks ranging in age from Paleozoic to middle Tertiary (Fetter
1980). Groundwater resources in the planning area primarily occur in unconsolidated deposits of
Quaternary age consisting of floodplain alluvium; the Tertiary Wind River Formation; and older
Mesozoic, Paleozoic, and Precambrian rocks (Plafcan et al. 1995).

The Wind River Formation is the most extensive water-bearing unit occurring at land surface
and contains groundwater under both unconfined and artesian conditions (Plafcan et al.
1995). In the older Mesozoic and Paleozoic rocks, aquifers can be present where sufficient
permeability is present, for example, in porous sandstones or fractured carbonate rocks.
These groundwater-bearing units yield water under confined conditions, except where such
water-bearing zones intersect the land surface along outcrops or faults.

Confining units within the Wind River Formation include numerous siltstones and thick shales
and mudstones. There is also unconfined groundwater in water table aquifers such as those in
alluvium and windblown sand deposits (Whitcomb and Lowry 1968) and in the aforementioned
outcrop areas of otherwise confined aquifers.

Geologic units in Fremont County are recharged by one or a combination of the following
sources: (1) precipitation that infiltrates the geologic unit in its outcrop area, (2) infiltration of
surface water, (3) infiltration of irrigation water, and (4) leakage from another geologic unit either
from above or below (Plafcan et al. 1995). Almost all geologic units are recharged to some
degree by precipitation (Plafcan et al. 1995).

Uses of groundwater in the planning area include public supply (municipal), domestic,
commercial (thermoelectric), industrial (including mining), irrigation, and agricultural.

Surficial Unconsolidated Aquifers

Surficial unconsolidated aquifers generally consist of glacial, stream, and terrace sediments
(alluvium) along floodplains of rivers and streams and surficial windblown sand deposits.
Recharge to shallower aquifers occurs through direct infiltration (rainfall, snowmelt, irrigation)
and leakage through adjacent water-bearing zones. Discharge occurs through springs, baseflow
contributions to streams and rivers, and withdrawal through shallow wells. The surficial
unconsolidated aquifer system is the second most developed aquifer system in the planning area
(ranking behind the Wind River Formation), although its occurrence is limited to areas near
streams and is therefore disconnected areally (Plafcan et al. 1995).

Table 3.11, “Uppermost Unconsolidated Water-Bearing Formations and their
Characteristics” (p. 305) lists the characteristics of surficial unconsolidated aquifers in the
planning area. The alluvial deposits are represented mainly by the Wind River, Popo Agie,
and Sweetwater Rivers and their tributaries.
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Table 3.11. Uppermost Unconsolidated Water-Bearing Formations and their Characteristics

Description/Formation Lithology and Distribution Aquifer Characteristics
Alluvial deposits 0 to 65 feet thick, unconsolidated Yields small to large supplies of
sand, clay, and gravel. Includes water to wells where deposits are
terrace, floodplain, and pediment porous and permeable. Water quality
deposits along major streams. is susceptible to impacts (such as

high salinity) caused by agricultural
practices (livestock and irrigation).
Windblown sand Present in northeastern part of the Yields small supplies of water
planning area, consisting of a 0- to  |suitable for stock or domestic use.
40-foot thickness of unconsolidated |It is considered an important source
fine to very fine sand. of water in areas underlain by Cody
Shale.

Source: Whitcomb and Lowry 1968

Windblown sand deposits are primarily present between Riverton and Moneta, along Poison

and Muskrat Creeks, where they are an important source of small quantities of groundwater
(Whitcomb and Lowry 1968). While yields are small, the water quality is good because it is
derived mainly from local precipitation. One spring in this area that issued from dune sand and
loess was inventoried on August 1991 with a measured discharge of 28 gallons per minute, which
is adequate for domestic or stock supplies (Plafcan et al. 1995).

Water Quality in Surficial and Shallow Unconsolidated Aquifers

Water quality in surficial alluvial aquifers can differ markedly compared to other types of
groundwater systems, depending on the source and amount of recharge, the composition of

the porous medium, and man-made factors present in the area. Water quality also commonly
fluctuates seasonally in alluvial aquifers due to the amount of influence from direct precipitation
and runoff. It should also be noted that surficial unconsolidated aquifers are most at risk for
degradation from the cumulative impacts of domestic, industrial, agricultural, stock-raising, and
storm-water disposal practices, all of which affect water quality to some degree.

Water quality data for the surficial unconsolidated aquifers are limited; the most recent data
available were collected in 1995 (Plafcan et al. 1995). These data were obtained from 47 wells
completed in Quaternary deposits throughout Fremont County. Thirty-three of the wells sampled
were completed in alluvium and colluvium; 10 were completed in terrace deposits; and four
were completed in glacial, landslide, or eolian sand deposits. Samples obtained from shallow
unconsolidated aquifers represented by Quaternary-age alluvium, colluvium, terrace deposits,
glacial deposits, and dune sand and loess deposits had water quality parameters mostly within
acceptable limits and no samples had detectable quantities of selected pesticides (Plafcan et al.
1995). Groundwater from alluvial and colluvial deposits in Fremont County has TDS ranging
from 141 to 1,430 micrograms per liter (mg/L) and dissolved-solids concentrations from 10
water samples from terrace deposits ranged from 293 to 1,670 mg/L. For comparison, the EPA
secondary maximum contaminant level for dissolved-solids concentrations in drinking water
supplies is 500 mg/L. Generally, concentrations of TDS are lower in the upstream floodplain
deposits than in the deposits farther downstream. Most of the groundwater samples are classified
as calcium-carbonate type waters in upper reaches of the floodplain and change to sodium-calcium
carbonate-sulfate type waters with moderate to very high hardness farther downstream.

Studies done by Bartos and others (Bartos et al. 2008) demonstrated the impact that land use
has on the quality of shallow groundwater in unsewered areas of low-density development and
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focused on three areas in the intermountain west, one of which was near Lander. Results of the
study are specific to the Lander area, but can be extrapolated to areas with similar hydrogeology
in the planning area. Ten wells were installed in two general areas, one north of Lander along the
floodplain of the North Fork of the Popo Agie River and the other along the floodplain of the
Middle Fork of the Popo Agie River between Sinks Canyon and the city of Lander. Land use
and land cover in the North Fork area generally consist of wetlands, pasture/hay, and occasional
row crops; land use and land cover along the Middle Fork area consists of shrubland/grassland,
forested land, wetlands, pasture/hay, and occasional crops. Water levels in these areas ranged
from less than 1 foot to almost 7 feet below land surface. Recharge to shallow groundwater is not
only from areal infiltration but also from infiltration of unlined irrigation canals and ditches; water
applied to cropland, hayfields and gardens; and leakage from domestic septic systems.

While impacts of human activities on the quality of shallow groundwater were indicated in the
planning area, shallow groundwater is suitable for most uses without treatment, and impacts
(groundwater contamination) from human activities generally were minimal and limited in areal
extent at the time of sampling (Bartos et al. 2008).

Synthetic organic pesticides are used to control weeds, insects, and other organisms in a wide
variety of agricultural and nonagricultural settings. Pesticide use, however, has also been
accompanied by concerns about potential adverse impacts on the environment and human health.
A potential pathway for the transport of pesticides is through hydrologic systems, which supply
water for both humans and natural ecosystems. Water is one of the primary ways pesticides are
transported from an application area to other locations in the environment (USGS et al. 2000).

In 1991, members of local, state, and federal governments, as well as industry and interest groups,
formed the Groundwater and Pesticide Strategy Committee to prepare the State of Wyoming's
Generic Management Plan for Pesticides in Groundwater. Part of this management plan is to
sample and analyze Wyoming's groundwater for pesticides. In 1995, the U.S. Geological Survey
(USGS), in cooperation with the Groundwater and Pesticide Strategy Committee, began statewide
implementation of the sampling component of the State of Wyoming's Generic Management Plan
for Pesticides in Groundwater. In 1998, baseline monitoring began in Fremont County.

Fremont County was determined to be fourth most vulnerable in the State of Wyoming to
pesticide contamination. The vulnerability map used by the USGS (USGS et al. 2000) identified
high vulnerability on the WRIR and the lands managed by the Bureau of Reclamation in the
Pavillon area. BLM-administered lands were generally medium low to medium high, with a
smaller area low vulnerability.

To evaluate pesticide contamination in Fremont County, 20 sites were tested for baseline
monitoring (USGS et al. 2000). None were BLM-administered lands; most were on the WRIR.
The USGS characterized the results as follows: “Six of the 18 focal pesticides and 1 non-focal
pesticide were detected in Fremont County. At least one pesticide was detected in 13 of the

20 wells sampled in Fremont County. All detected concentrations of pesticides were less than
the drinking water standards” (USGS et al. 2000). The pesticide found in 13 of the wells was
atrazine, an agricultural herbicide typically used for weed control in corn and other crops.

Lands rated as being most sensitive to contamination are generally on alluvial deposits adjacent
to rivers, streams, and lakes; on slope wash, colluvium, residium, and eolian deposits; and on
fractured bedrock areas (Stacey and Lindstone 2003). In the planning area, municipal water
sources for the City of Lander are located in the fractured bedrock areas on the slopes of the
Shoshone National Forest and BLM-administered lands in the Sinks Canyon area, as well as in

Chapter 3 Affected Environment
Water February 2013



Lander Proposed RMP and Final EIS 307

the Beaver Creek area and other primarily isolated parts of the planning area. Some of the highest
aquifer vulnerability areas on BLM-administered lands are in the watershed of the municipal
water source for the City of Lander.

Upper Regional Aquifer System

The uppermost hydrologic unit is represented by aquifers contained in Tertiary-age sediments
(e.g., the Wind River Formation) through uppermost Cretaceous rocks (e.g., Lance Formation)
or equivalents where present. Table 3.12, “Description of Water-Bearing Formations in the
Uppermost Regional Hydrologic Unit” (p. 309) lists characteristics of water-bearing formations
that can be included in the uppermost hydrologic unit (Whitcomb and Lowry 1968; Arneson et
al. 1998).

Regional Hydrologic Units

There are three regional hydrologic units through the majority of the planning area (Arneson et al.
1998). Hydrologic units are regional stratigraphically adjacent formations with similar hydraulic
properties and recharge/discharge characteristics. They can function as regional aquifer systems
or regional aquitards, even while they might be lithologically dissimilar. Recharge to shallow
hydrologic units occurs over large areas in response to direct infiltration or leakage from adjacent
water-bearing zones; recharge to deeper units is often substantial where mountain uplift has
exposed the units on the margins of the Wind River Basin, or where geologic structures are
present (e.g., Rogers Mountain Anticline, Dutton Anticline, and Rattlesnake Hills Anticline).

Principal among these water-bearing units in terms of exploitation are the Wind River Formation
throughout the upper two thirds of the planning area and the Split Rock Formation aquifer system
(also known as Arikaree) in the southern third of the planning area. The Split Rock Formation
contains water under mostly unconfined (water table) conditions, with depth to water governed
by topography (Whitcomb and Lowry 1968). Past studies have indicated well depths ranging
from 65 to 1,080 feet below land surface. Depth to water data collected for a study released in
1968 indicated a range of 12 to 220 feet below land surface (Whitcomb and Lowry 1968), while
more recent data indicate water levels ranging from 24 to 94 feet below land surface (Plafcan et
al. 1995).

The largest number of water well completions in the uppermost regional hydrologic unit is in
the Wind River Formation, making it an important source of groundwater and the most areally
extensive water-bearing surficial formation in the planning area (Plafcan et al. 1995). Its
water-bearing characteristics are variable throughout the planning area, occurring under both
confined and unconfined conditions (Plafcan et al. 1995). In general, water well yields vary
from more than 300 gallons per minute in wells in the Riverton and Gas Hills area constructed
for irrigation, industrial, and public supply purposes, to less than 50 gallons per minute in
water wells developed for livestock and domestic purposes (Plafcan et al. 1995). A maximum
yield of 3,000 gallons per minute was reported from a water well completed in the Wind River
Formation (Richter 1981).

Data, obtained from more than 115 samples taken from water wells and springs, showed
that samples obtained from Miocene-age formations (e.g., Split Rock Formation) and the
Oligocene-age White River Formation did not exceed the 500 mg/L secondary maximum
containment level for dissolved solids (Plafcan et al. 1995). However, radium-226 and uranium
were detected at low levels in the one White River Formation sample analyzed for those
constituents. Samples from the Eocene Wagon Bed Formation indicated dissolved-solids
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concentrations just above the secondary maximum containment level at 572 mg/L; radium-226
and uranium also were detected at low levels in one sample.

In comparison, groundwater in the Wind River Formation was substantially lower in quality as
measured in 80 samples that contained dissolved-solids concentrations ranging from 248 to 5,110
mg/L. In addition, one sample contained selenium at a concentration of 58 mg/L, which is above
the EPA maximum contaminant level. One sample of seven contained detectable radium-226 and
uranium, and one sample of 10 contained detectable levels of two selected pesticides.

Wind River Formation water chemistry is variable due to the formation’s variable lithology,
permeability, recharge conditions, and land use. Dissolved-solids concentrations in water samples
from these wells and springs ranged from 248 to 5,110 mg/L, and some samples contained
variable amounts of dissolved metals and radiochemical constituents such as radium-226 and
uranium. One sample contained a detectable level of two (2,4-D and dicamba) of the selected
pesticides (Plafcan et al. 1995).
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Table 3.12. Description of Water-Bearing Formations in the Uppermost Regional Hydrologic

Unit

Description/Formation

Lithology and Distribution

Aquifer Characteristics

Moonstone Formation

Present only in the Granite Mountains
area, consisting of a 0 to 1,350 feet
thickness of soft claystone, shale, and
tuffaceous sandstone containing some
interbedded limestone, conglomerate,
and pumicite.

Split Rock Formation (“Arikaree”)

Present in southeastern portion of
the planning area, consisting of 0- to
2,700-foot thick cemented sandstone,
containing lesser amounts of
conglomerate, claystone, limestone,
tuff, and pumicite.

White River Formation

Present in the southern portion of
the planning area, consisting of 0 to
650 feet thickness of bentonitic and
tuffaceous mudstone with lenses of
arkose and conglomerate, and beds of
tuff.

Yields small quantity of water to
many stock and domestic wells; large
supplies could be obtained where
saturated thicknesses are great or
where permeability is enhanced by
fractures. Water quality is generally
good.

Wagon Bed Formation

Present in the southern portion of
the planning area, consisting of 0

to 700 feet of bentonitic mudstone,
locally tuffaceous, zeolitic mudstone
and sandstone in persistent beds,
volcanoclastics and conglomerates.

Probably would yield at least small
quantity of water and possible
larger supplies from sandstone and
conglomerate beds.

Wasatch/Battle Spring Formation

Present in Great Divide Basin area
of portion of the planning area,
consisting of large boulders in a soft
sandstone and shale matrix.

Known to yield only small amounts

of water. However, large yields may
be possible. Quality of water likely

good.

Wind River and Indian Meadows
Formations

Present at land surface throughout
majority of planning area, consisting
of 0 to 8,000 feet of interbedded
siltstone, and sandstone and
conglomerate containing some
carbonaceous shale and thin coal
seams.

Large supplies have been developed
in the Riverton and Gas Hills area,
and could be developed elsewhere,
especially along the margins of the
Wind River Basin. Yields small
quantities to numerous and widely
distributed stock and domestic wells.
The quality of the water ranges from
unfit for stock to good for domestic
uses.

Fort Union Formation

Consists of 0 to 8,000 feet of
conglomerate, sandstone, shale and
carbonaceous shale in lower part
grading to very fine grained clastics
and upper part. Present at depth
throughout most of the planning area.

Sandstones yield small supplies of
water that is generally unsuitable for
domestic use and might be marginal
for stock.

Lance Formation

Sandstone interbedded with light to
dark gray carbonaceous shale and thin
coalbeds. Coarse intervals present at
formation base.

Sandstones yield small supplies of
water that is generally unsuitable for
domestic use and might be marginal
for stock.

Sources: Arneson et al. 1998; Whitcomb and Lowry 1968

Regional Aquitard
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Below the uppermost hydrologic unit, there is a thick sequence of Cretaceous age fine-grained
rocks of marine origin such as shales and mudstones (e.g., Cody Shale) that comprise a regional
aquitard or confining layer. This aquitard isolates the upper aquifer system from the lower aquifer
system, which is represented by lower Cretaceous to Paleozoic rocks. Table 3.13, “Geologic
Formations Comprising the Regional Aquitard” (p. 310) lists the characteristics of regionally
confining formations, which in general correspond to the regional aquitard hydrologic unit
(Whitcomb and Lowry 1968; Arneson et al. 1998).

Samples from Mesozoic rocks, which are included in the regional aquitard, generally indicated
low water quality (Plafcan et al. 1995). All water samples collected from wells completed in

the Cody Shale and Frontier Formation had dissolved-solids concentrations from one-half to
approximately 14 times greater than the EPA secondary maximum containment level of 500
mg/L. Water quality from wells and springs tapping water from the Cloverly and Chugwater
formations was generally better, with dissolved-solids concentrations ranging from approximately
400 to 1,500 mg/L. Dissolved-solids concentrations in 10 samples obtained from wells and
springs in the Phosphoria Formation ranged from 215 to 3,690 mg/L.

Table 3.13. Geologic Formations Comprising the Regional Aquitard

Description/Formation Lithology and Distribution Aquifer Characteristics

Meeteetse/Lewis Shale Sandstone, siltstone, shale Sandstones yield small supplies of
carbonaceous shale, claystone water that are generally unsuitable for
and coal. domestic use and might be marginal

Mesaverde Formation Consists of 0 to 1,575 feet for stock.
of Sandstone, shale, siltstone,
carbonaceous shale, and coal.

Cody/Niobrara Shale Consists of 3,000- to 5,000-foot Not a source of groundwater. Forms
thickness of shale with minor a regional aquitard throughout the
sandstone interbeds. planning area.

Frontier Formation Consists of 600 to 1,040 feet of Yields small quantities of generally
lenticular sandstones interbedded poor quality water although some
with shale. supplies are usable for domestic use.

Mowry Shale Consists of several hundred feet of |Not a source of groundwater.
hard, thin-bedded, siliceous bentonitic
shale.

Muddy Sandstone Consists of 0- to 150-foot thick Known to locally yield small supplies
coarse-grained sandstone. of water suitable for stock.

Thermopolis Shale Consists of several hundred feet of | Not a source of groundwater.
hard, thin-bedded, siliceous bentonitic
shale.

Sources: Arneson et al. 1998; Whitcomb and Lowry 1968

Lower Regional Aquifer System

Below the regional aquitard layer there is a series of Jurassic through Permian age formations
that locally contain permeable zones that can yield appreciable amounts of groundwater. These
units do not always contain water-bearing zones that are regionally extensive and can include
leaky confining units and aquitards. These formations provide a transition from the aquitard
layer to the lower hydrologic unit. Dissolved solids in groundwater from upper Mesozoic
rocks in Fremont County generally range between 280 and 6,000 mg/L, but can be higher
when associated with oil-field produced water. Table 3.14, “Transitional Hydrologic Unit
Formations” (p. 311) describes these transitional hydrologic units (Whitcomb and Lowry 1968;
Arneson et al. 1998).
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Table 3.14. Transitional Hydrologic Unit Formations
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Description/Formation

Lithology and Distribution

Aquifer Characteristics

Cloverly and Morrison Formations

Consists of 200 to 700 feet of
sandstone, siltstone, and shale

in upper part; claystone and
medium-to-coarse-grained sandstone
in lower part.

Sundance Formation

Consists of 300 to 435 feet of shale,
siltstone, sandstone, and limestone.

Near outcrops, yields small to
moderate quantities of water suitable
for domestic use. Mineralization of
water increases with distance from
outcrops.

Gypsum Springs Formation

Consists of 0 to 230 feet of dolomite,
limestone, gypsum and siltstone.

Not known to be a source of
groundwater. Any yieldable water
would likely be poor quality.

Nugget Sandstone

Consists of 0 to 425 feet of
fine-to-medium grained, well-sorted
sandstone.

Little water-bearing data are available,
but probably would yield satisfactory
amounts of water for domestic or
stock use based on surface outcrop
characteristics.

Chugwater Group

Siltstone, sandstone, and shale;
limestone (Alcova Limestone
member).

Dinwoody Formation

Consists of 10 to 155 feet of
fine-grained sandstone in western part
of planning area grading eastward to
upper part of Goose Egg Formation,
which consists of 0 to 300 feet of
shale and siltstone interbedded with
limestone.

Yields small amounts of good-quality
water in and near outcrops.

Phosphoria/Park City/Lower Goose
Egg Formations

Interbedded dolomite, chert,
limestone, siltstone, and sandstone,
commonly containing intervals of
phosphate bearing minerals.

Probably would yield small amounts
of mineralized poor quality water.

Sources: Arneson et al. 1998; Whitcomb and Lowry 1968

Below the transitional units, the lower hydrologic unit includes a series of carbonate and
sandstone aquifers with great water yielding capacity. Transmissivities for the lower hydrologic
unit typically range from 1,000 to 60,000 gallons per day per foot (Arneson et al. 1998). Most
wells completed in the Tensleep Sandstone or Madison Limestone aquifers were reported to be
in or near the outcrop area (Plafcan et al. 1995). Of the wells inventoried, well depths in the
Tensleep aquifer ranged from 450 to 6,590 feet below land surface, with some wells displaying
flowing artesian or near flowing conditions. Table 3.15, “Characteristics of Water-Bearing
Formations Included in the Lower Hydrologic Unit” (p. 312) lists the main water-bearing
formations in the lower hydrologic unit.
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Table 3.15. Characteristics of Water-Bearing Formations Included in the Lower Hydrologic

Unit

Description/Formation

Lithology and Distribution

Aquifer Characteristics

Tensleep Sandstone

Consists of 200 to 600 feet of
medium-grained well-sorted
sandstone. Present throughout the
planning area.

Excellent aquifer yielding water under
artesian to flowing artesian conditions
near range front. Well yield increased
quantities where fractured. Water

quality decreases away from recharge
area (with distance from range front).

Amsden Formation

Consists of 100 to 250 feet of
limestone, dolomite, and shale
interbedded with minor sandstone
underlain by basal sandstone unit
(Darwin Sandstone).

Water-bearing properties are not well
known. Quality and quantity might be
sufficient to supply domestic needs,
but well completion depth required
would likely be cost prohibitive in
most places.

Madison Limestone

Consists of 300 to 700 feet of massive
to thin-bedded limestone, containing
some thin beds of chert and shale near
the top. Present throughout the area.

Potentially voluminous producer
where extensive fracturing and
cavities are known to exist. Water
quality data are sparse. Completion
could be cost prohibitive basin-ward.

Darby Formation

Consists of 20 to 190 feet of dolomite,
siltstone, sandstone and shale.

Known fetid odor when rock is
broken might indicate water quality
issues. Would likely yield sufficient
quantities of water at least for stock
use, but depth to completion could be
cost prohibitive basin-ward.

Bighorn Dolomite

Consists of up 0 to 300 feet of
dolomite with thin basal sandstone
unit (Lander Sandstone).

Potentially voluminous producer
where extensive fracturing and
cavities are known to exist. Water
quality data are sparse. Depth to
completion could be cost prohibitive
basin-ward.

Gallatin Limestone

Consists of resistant limestone beds
interbedded with shaly units.

Water quality data are sparse.
Depth to completion could be cost
prohibitive basin-ward.

Gros Ventre Formation

Consists of up to 700 feet of
interbedded shale, limestone, and
micaceous sandy shale.

Water-bearing characteristics are
largely unknown. Lithology suggests
poor source of water. Depth to
completion could be cost prohibitive.

Flathead Sandstone

Consists of approximately 200 feet
of fine to coarse-grain sandstone with
conglomeritic basal unit.

Might be good source of groundwater
where weathered or fractured,
yielding high-quality water near
outcrops. Depth to completion could
be cost prohibitive basin-ward.

Pre-Cambrian

Granitic crystalline rocks,
metamorphic rocks.

Yields good quality water in
sufficient quantity where fractured or
weathered. Only cost-effective near
outcrops.

Sources: Arneson et al. 1998; Whitcomb and Lowry 1968

Where significant karst has developed (as in the upper Madison limestone in the Sinks Canyon
area) or where interconnected fractures are present, yields are reported to be as high as 2,000
gallons per minute. Based on an inventory published in 1995, Madison aquifer well depths
range from 1,400 to 4,210 feet below land surface, with some wells flowing at land surface

(Plafcan et al. 1995).
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Certain older and deeper formations, such as the Phosphoria and Tensleep, can be used to

a limited extent as supplies of groundwater and have suitable groundwater characteristics.
However, they generally occur below economical drilling depths in most of the Wind River
Basin. Measured TDS in groundwater in Paleozoic formations generally ranges from 300 to
3,000 mg/L, but Permian rocks have been known to have groundwater with dissolved solids of
more than 10,000 mg/L (Plafcan et al. 1995).

Existing groundwater supply conditions appear to be adequate for most anticipated uses (such as
mineral exploration and stock water) on BLM-administered public lands in the planning area.
Although climatic conditions resulting in periods of below average precipitation would be
expected to impact groundwater levels, there is no apparent shortage of available water at the
current rate of consumption.

Existing groundwater quality conditions are generally good, although quality is degraded in
localized areas due to natural conditions related to the aquifer porous medium (e.g., hardness,
radioactive solutes, and selenium), land use (e.g., domestic leach fields, livestock waste,
agriculture, and wildlife), and reduced recharge due to factors such as drought or development
over recharge zones. Depending on the toxicity and the concentration, a compound released into
the environment may be considered a contaminant or pollutant. While the Safe Drinking Water
Act currently specifically excludes hydraulic fracturing from Underground Injection Control
(UIC) regulation under SDWA 1421 (d)(I), the use of diesel fuel during hydraulic fracturing is still
regulated by the UIC program (EPA 2012c). Without appropriate site assessment, engineering,
mitigation and monitoring, activities associated with oil and gas development and production
may have the potential to contaminate ground and surface waters. However, all alternatives
assume that BMPs and the requirements of the oil and gas program will be met which should
prevent contamination.

Eleven samples obtained from wells and springs issuing from the Tensleep Sandstone aquifer
indicated dissolved-solids concentrations ranging from 196 to 1,410 mg/L, while samples from
the Madison Limestone aquifer ranged from 188 to 920 mg/L. Ten groundwater samples obtained
from springs emanating from Precambrian rocks showed dissolved-solids concentrations ranging
from 81 to 714 mg/L. The water samples in these rocks had the lowest average concentration of
dissolved solids of any other water-bearing unit for which five or more samples were collected.

Groundwater Quality Susceptibility

Water system susceptibility is the potential for a public water supply to draw water contaminated
at concentrations that pose a threat or concern to human health. The EPA developed a Source
Water Assessment Program (SWAP) in 1996 to help public water systems protect their water
supplies from contamination. The EPA directed each state to develop and implement a SWAP.
Participation in the program in Wyoming was voluntary; participants in the planning area include
Lander, Riverton, Shoshoni, Hudson, Jeffrey City, Dubois, and several state parks. Participants’
SWAP information reports were completed in 2004 and are available on the Wyoming DEQ
webpage. The determination of susceptibility was based in part on the presence of potential
contaminants or “land-use susceptibility” (BLM 2009a). For example, in South Pass City
(historical site), susceptibility in one zone was deemed to be high because of high point-source
contamination from a solid/hazardous waste site. Other factors such as water supply integrity
and sensitivity were considered. Additionally, recent groundwater sampling conducted by the
EPA near Pavillion, Wyoming detected several petroleum hydrocarbons, including benzene and
methane (CHy), in wells and groundwater. EPA also found low levels of petroleum compounds
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in 17 of 19 drinking water wells sampled. Wyoming DEQ is utilizing the information from the
SWAP and its Wellhead Protection Program to develop monitoring and remediation plans that
will provide valuable information for the BLM to consider when permitting activities.

Groundwater Trends

The State of Wyoming through the State Engineer’s Office authorizes the beneficial uses of water
and the associated construction of water supply wells. It is unusual (less than once per year in
the Lander Field Office) for a BLM-authorized oil and gas operation to require drilling a water
well on public lands, although the operators may contract with private sources of water as part
of drilling operations (BLM 2009a). However, groundwater wells are almost always a required
component of uranium exploration activity to supply makeup water for drilling operations.
Groundwater for these operations is typically supplied from existing wells from previous uranium
exploration activities, converted oil and gas wells, or in some cases, new purpose-built water
wells drilled onsite by the uranium exploration operator. Generally, impacts from these types

of water wells are limited because of the relatively small amounts of groundwater required for
exploration operations. However, improperly completed or abandoned water wells or monitoring
wells can contribute to degraded groundwater quality where waters of differing quality are
allowed to communicate through the borehole. Where the use of backflow preventers (restricts
siphoning back into the water well) are not required, or the water wells are not secured against
unauthorized entry, direct contamination of groundwater can also occur.

Generally, the production of water from oil and gas operations is a disposal issue and not an impact
to water quantity because most oil and gas wells do not produce from aquifers meeting the EPA
drinking-water standards. However, there is an increased risk of contamination where the oil and
gas reservoir is located close to the surface, within an unconfined aquifer being used as a drinking
water source, or where the reservoir is connected to a drinking water aquifer through underground
faults and fissures. In order to inject produced water for disposal, applicants must receive an
aquifer exemption from the EPA. The Madison Formation, for example, contains potentially
potable water, but some injection wells have received aquifer exemptions for the Madison
Formation because the EPA has deemed the formation to be too deep to be considered a potential
source of drinking water (BLM 2009a). Such exemptions are limited in scope to the proposed
injection well and are not applied broadly across the aquifer. A modification of the Safe Drinking
Water Act (Public Law 95-523) might include consideration of fracking chemicals; at present,
these are not directly regulated by the BLM, but they are regulated by the State of Wyoming.

Surface Water and Groundwater Quantity and Use

To understand trends related to groundwater use and to better plan for the future, long-term water
level data from wells and flow rates from springs are critical. However, historical groundwater
level data for the planning area either does not exist or is limited to surficial alluvial aquifers.

The most recent usage data for Fremont County (covering most of the planning area) was
compiled by the USGS in 1990 (Plafcan et al. 1995). Table 3.16, “Estimated Groundwater Use in
1990 in Fremont County” (p. 315) compiles these data for Fremont County; it is likely that these
data understate current use. No information is available on surface water withdrawal volumes

in the planning area. Information contained in the 2010 Wind/Bighorn River Basin Water Plan
(WWDC 2010) suggests that water usage from both groundwater and surface sources is projected
to increase with increases in population. The 2010 plan estimates that current industrial and
mining water use is approximately 6.4 million gallons per day. This number is not expected to
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significantly change over time due to the active plugging and abandonment of oil and gas wells
and the increasing use of recycling to supplement water needs.

Table 3.16. Estimated Groundwater Use in 1990 in Fremont County

Water Use Groundwater (million gallons per day)
Public Supply 2.5
Domestic 1.1
Commercial 0.1
Mining 1.7
Irrigation 0
Livestock 0.2
Industrial 0.3
Source: Plafcan et al. 1995

The Wyoming State Engineers Office is charged with regulation and administration of water
resources in Wyoming. The Surface Water and Engineering Division is responsible for reviewing
permit applications for any request to put Wyoming surface waters to beneficial use. The Ground
Water Division is charged with registering groundwater rights for all uses except stock and
domestic. The Wyoming DEQ is responsible for enforcing state and federal water laws, including
the Clean Water Act, National Pollutant Discharge Elimination System, Environmental Quality
Act, and Federal Surface Mining Reclamation and Control Act. BLM management actions or use
authorizations must comply with all federal and state water quality laws, rules, and regulations
to address water quality issues that originate on public lands.

Management Challenges for Water

Waterbodies listed in the Wyoming DEQ 305(b) Report impose a management challenge. In
2006 there were three streams listed:

1. Crook’s Creek is listed due to oil from an unknown source in the sediment on private land
near Jeffrey City. It is a high priority scheduled for TMDL development.

2. Poison Creek is listed due to fecal coliform bacteria levels from below the town of Shoshoni
to Boysen Reservoir. The Lower Wind River Conservation District is developing a
watershed plan, so Poison Creek is a low priority for TMDL development.

3. The Middle Fork of the Popo Agie River near Lander is listed due to fecal coliform. It is
a low priority for TMDL development because the Popo Agie Conservation District has
developed a watershed plan to identify sources of fecal contamination and voluntarily
remediate them.

Protecting sole source domestic water supplies is a management challenge. The city of Lander
obtains most of its domestic water needs from the Middle Fork of the Popo Agie River, so
authorized activities here would require an extra level of scrutiny to ensure that water quality is
not compromised (Lower Wind River Conservation District 2010). Other municipal sources of
water are currently being considered, including deep wells targeting Paleozoic formations in the
Middle Fork watershed. When fully developed, these wells would provide additional sources of
water in low-runoff years or supplement the surface water supply.

Increasing interest for in situ recovery (ISR) uranium mining imposes a management challenge
because it has the potential to degrade groundwater quality and quantity. Wyoming DEQ does
not allow water quality to be degraded below what is required for the previously classified level,
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but does not require that the water quality return to its predisturbance condition. ISR uranium
mining operations consume groundwater, because approximately 10 percent of all water pumped
from subsurface mine units is typically bled to surface impoundments where it is allowed to
evaporate. A substantial concentration of these operations in parts of the planning area with
limited recharge would be expected to lower the head in upper regional hydrologic units, such as
the Wind River or Battle Springs Formations.

Oil and gas operations have the potential to impact groundwater quality. In general, however,
safeguards such as casing design and selection of injection well receiving horizons protect
groundwater quality. The recent interest in Coalbed Natural Gas (CBNG) development is
expected to impact the amount or the configuration of groundwater supplies through the
withdrawal of groundwater and the subsequent reinjection to other aquifers or direct discharge
to the land surface.

Water developments for livestock grazing use is an additional management challenge. The
availability and use of water is a limiting factor in locating and managing livestock grazing.
Limiting the depletion of the Platte River water to protect downstream special status species is
another important management challenge for water resources in the planning area.

Additional Information on Area Hydrology

The Wyoming DEQ maintains a website with current information on Wyoming

hydrology. Information regarding the Wind River Basin may be found at
http://waterplan.state.wy.us/plan/bighorn/2010/finalrept/gw_toc.html. That page has links to the
planning area’s other river basins, including the Platte and Snake (WSGS 2012).

3.1.5. Cave and Karst Resources

Karst topography consists of landforms produced by the dissolution of rock, creating a variety of
landscape features including caves and sinks. Cave and karst resources are fragile because of their
association with other resources such as groundwater systems and biological communities. They

can also be considered nonrenewable resources due to paleontological and archeological deposits,
speleothems (formations inside caves), and biological resources.

A cave is defined as any naturally occurring void, cavity, recess, or system of interconnected
passages beneath the surface of the Earth, or within a cliff or ledge large enough to permit an
individual to enter, whether or not the entrance is naturally formed or man-made (The Federal
Cave Resources Protection Act [FCRPA], Sec. 3[1]). The FCRPA of 1988 was the first federal
legislation to recognize caves and their contents as whole, integrated ecosystems. The FCRPA
declares significant caves on federal lands as an invaluable and irreplaceable part of the nation’s
heritage. The DOI implementation regulations for FCRPA require that federal lands be managed
in a manner that, to the extent practical, protects and maintains significant caves and cave
resources (43 Code of Federal Regulations [CFR] Part 37.2). BLM policy and guidance for
managing cave resources is to protect sensitive, fragile, biological, ecological, hydrological,
geological, scientific, recreational, cultural, and other cave values from damage and to ensure they
are maintained for use by the public, both now and in the future (BLM 2008b).

Under the FCRPA, a cave is considered significant if it meets one or more of the following six
criteria (43 CFR Part 37):
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e Biota — The cave serves as seasonal or yearlong habitat for organisms or animals, or contains
species or subspecies of flora or fauna native to caves, or is sensitive to disruption, or contains
species found on state or federal sensitive, threatened, or endangered species lists.

e Cultural — The cave contains historic or archeological resources included in or eligible
for inclusion in the National Register of Historic Places (NRHP) because of its research
importance for history or prehistory, its historical association, or other historical or traditional
significance.

e Geological/Mineralogical/Paleontological — The cave possesses one or more geologic or
mineralogical features that are fragile or exhibit interesting formations.

e Hydrologic — The cave is part of a hydrologic system or contains water important to humans,
biota, or development of cave resources.

e Recreational — The cave provides recreational opportunities or scenic values.

e Educational or Scientific — The resource offers opportunities for educational or scientific
use or is in a virtually pristine state, lacking evidence of contemporary human disturbance or
impact, or the length, height, volume, total depth, or similar measurements are notable.

No significant caves have been identified in the planning area; however, there has been no formal
inventory of cave and karst resources. Limestone geology in the planning area is conducive to
cave and karst resources and inventories may identity additional cave and karst resources. Known
locations of natural caves in the planning area include Sinks Canyon, Baldwin Creek Canyon,
Popo Agie Canyon, North Fork Canyon, Sawmill Canyon, and portions of the Beaver Creek
drainage.

The Sinks in Sinks Canyon State Park (adjacent to and downstream of BLM-administered land)
is one of the best known sinks in the area. Typical of a karst river, the Popo Agie disappears in
the Sinks as it flows into a cave formation in Madison Limestone and then rises again into a
pool one-half mile down canyon. Other karst formations are known to exist in the planning
area, such as the sinkholes on Auer Ranch on Beaver Creek and south of the hot spring, and

in Dubois near the airport.

Management Challenges for Cave and Karst Resources

No cave and karst resources in the planning area have been reviewed for significance under the
FCRPA, nor are they managed as such. Management challenges include performing a formal
inventory to identify significant caves and, as needed, managing these resources according to
FCRPA requirements and BLM policy.

3.1.6. Lands with Wilderness Characteristics

The BLM inventories and manages lands with wilderness characteristics. These lands are distinct
from Wilderness Study Areas (WSAs); WSAs are discussed in the Wilderness Study Areas
section. This Environmental Impact Statement (EIS) incorporates by reference the Lander Field
Office wilderness inventory files.
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Pursuant to the 2011 Continuing Resolution, the Secretary of the Interior issued guidance stating
that the BLM will not designate any lands as “Wild Lands,” as had previously been provided for
under Secretarial Order 3310. However, the guidance also stated:

As required by law, the BLM will continue to maintain inventories of lands under
its jurisdiction, including lands with wilderness characteristics. Also, consistent
with [section 201 and 202 of] the Federal Land Policy and Management Act
(FLPMA) and other applicable authorities, the BLM will [inventory and] consider
the wilderness characteristics of public lands when undertaking its multiple use
land use planning and when making project-level decisions.

Washington Office IM 2011-154 entitled: Requirement to Conduct and Maintain Inventory
Information for Wilderness Characteristics and to Consider Lands with Wilderness

Characteristics in Land Use Plans further clarified the process outlined and authorized under
FLPMA.

The process that the Lander Field Office used to develop the RMP is consistent with the latest
direction issued as a result of the 2011 Continuing Resolution and the associated direction
contained in FLPMA. During the planning process, the Lander Field Office identified lands with
wilderness characteristics through the inventory process described below. The criteria used

to evaluate lands with wilderness characteristics is derived from the Wilderness Act and IM
2011-154. In order for an area to qualify as lands with wilderness characteristics, it must possess
sufficient size, naturalness, and outstanding opportunities for either solitude or primitive and
unconfined recreation. In addition, it may also possess supplemental values. This RMP includes a
full range of alternatives regarding management of lands with wilderness characteristics. In this
document, the BLM refers to lands with wilderness characteristics managed to protect wilderness
values as “non-WSA lands” to distinguish management of these lands from management of WSAs.

To support the RMP revision, the Lander Field Office has maintained the original 1980s
(conducted in support of identifying WSAs) inventory. The first step in the inventory process
was to identify roadless areas over 5,000 acres or meeting one of the size requirements. Nearly
all of the areas that were found to meet one or more of the size requirements corresponded with
Citizen Proposed Wilderness (CPW) and/or were reviewed in the existing inventory files. In
addition, every CPW was reviewed independent of the size criteria determinations. The BLM
also conducted an extensive review of the citizens’ proposal and other information to determine
whether the situation on the ground had changed or new information had come to light since the
original inventory. The Lander Field Office AMS documented and served as an update for Lander
Field Office wilderness characteristics inventory. No public comments were received disagreeing
with these findings.

In support of this planning effort the BLM has further updated its inventory of lands with
wilderness characteristics to ensure consistency with the direction contained in the Wilderness Act,
FLPMA, and IM 2011-154. Since the criteria to evaluate lands with wilderness characteristics
has not changed, minimal changes resulted from this update. Initial findings indicated 20 areas
warranted additional inventory review. Nearly all of these areas were inventoried in the 1980s and
were found not to contain wilderness character and/or correspond with the CPWs discussed below.

In order for an area to be classified as land with wilderness characteristics, it must possess
sufficient size, naturalness, and outstanding opportunities for either solitude or primitive and
unconfined recreation. In addition, it may also possess supplemental values. In parts of the United
States with more precipitation and rapid vegetation growth, conditions can change dramatically
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over several decades. The semi-arid conditions and slower vegetation growth in the planning
area mean that conditions change more slowly. For example, reclaimed or abandoned roads are
often visible as roads for many decades (e.g., the National Historic Trail [NHT] used during the
westward pioneer migration) and might never return to a primitive condition. In addition, over
the last 20 years, the amount of area containing wilderness characteristics has declined. Other
resource uses, such as motorized or developed recreation, have affected the number of areas that
contain wilderness characteristics. The recent recreation setting inventory found that the planning
area does not contain “primitive” physical settings and contains only a limited number of locations
with “back country” physical settings. The recreation setting inventory found that although
some portions of the planning area provide situations in which the likelihood of visitor-to-visitor
contacts and development is low, the overall trend is one of increasing urbanization (BLM 2009a).
This trend, in addition to the slow reclamation of disturbed areas discussed previously, indicates a
potential threat to the continuation of wilderness characteristics under current management.

As part of the inventory update, and in addition to the citizens’ proposals discussed below, the
BLM performed intensive wilderness inventories in several other areas, including Lewiston
Lakes, Soap Holes, Lime Kiln Gulch, Stampede Bog, Black Rock Gap, Lankin Creek, Wolf Gap,
and the Dry Creek of the Copper Mountains. As detailed in the Lander Field Office wilderness
inventory files, these areas were found to not contain wilderness characteristics. The rest of this
section provides a discussion of some key areas in the planning area that the citizens’ proposals
recommended for consideration as lands with wilderness characteristics.

Fuller/Greer Peak

The Fuller/Greer Peak area reviewed for wilderness characteristics consists of 9,076 acres of
BLM-administered surface. Upon review of available data, the BLM determined that the area did
not possess naturalness, outstanding opportunities for solitude, or outstanding opportunities for
primitive/unconfined recreation. Influential factors on this determination included: numerous
motorized ways, constructed roads, fences, digs and scrapes in support of mining activities, a
lack of screening vegetation or topography, and the area being located within a H,S gas plant
influence area. In addition, the citizens’ proposal did not contain sufficient information to indicate
the BLM’s inventory findings were deficient or outdated. Recreation opportunities, visual
resources, vegetation, and other resource values in the area might warrant additional management
consideration; however, this would need to be considered under other program areas.

Lysite Badlands

The Lysite Badlands area reviewed for wilderness characteristics consists of 14,745 acres of
BLM-administered surface. Upon review of available data, the BLM determined that the area did
not possess naturalness, outstanding opportunities for solitude, or outstanding opportunities for
primitive/unconfined recreation. Influential factors on this determination included: numerous
motorized ways, constructed roads, fences, producing gas wells, lack of screening vegetation or
topography, omnipresent visual and auditory human influences occurring outside the unit, and
the area being located within a H,S gas plant influence area. The citizens’ proposal does not
contain sufficient information that would indicate the BLM's inventory findings were deficient
or outdated. Recreation opportunities, visual resources, vegetation, and other resource values in
the area might warrant additional management consideration; however, this would need to be
considered under other program areas.

Lysite Mountain
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The Lysite Mountain area reviewed for wilderness characteristics consists of 8,401 acres of
BLM-administered surface. Upon review of available data, the BLM determined that the area did
not possess naturalness, outstanding opportunities for solitude, or outstanding opportunities for
primitive/unconfined recreation. Influential factors on this determination included: constructed
roads, fences, unnatural vegetation treatments, lack of screening vegetation or topography, and
the area being located within a H,S gas plant influence area. The citizens’ proposal did not
contain sufficient information that would indicate the BLM's inventory was deficient or outdated.
Recreation opportunities, visual resources, vegetation, and other resource values in the area
might warrant additional management consideration; however, this would need to be considered
under other program areas.

Whiskey Mountain Complex: Red Creek, Torrey Rim, Whiskey Mountain,
Glacier Trail

Since the original inventory and citizens’ proposal, the BLM split the complex into two inventory
units discussed below:

o Little Red Creek Complex (including: Little Red Creek and Torrey Rim) As part of this
inventory update and planning process the Little Red Creek and Torrey Rim units are
combined to form the Little Red Creek Complex (5,490 acres). The citizens’ proposal cited
the need to conduct a review of the area due to land acquisitions since the original inventory.
As a result of the land acquisition all of these units are connected by a contiguous boundary.
Since the Torrey Rim and Little Red Creek units are no longer separate land tracts, the units
are now combined into the Little Red Creek Complex. The Glacier Trail unit will remain a
distinct unit due to its geographic isolation from the rest of the unit. All of these lands share a
contiguous boundary with the USFS Fitzpatrick Wilderness Area. All of these units have been
found to contain naturalness, and with the acquisition, now have outstanding opportunities
for primitive and unconfined recreation that mimic those of the Wilderness Area. The area
is also currently managed as an Area of Critical Environmental Concern (ACEC) to protect
the important seasonal ranges of bighorn sheep and scenic values. Current management is
complementary to maintaining the wilderness characteristics of the area. As such, the Little
Red Creek Complex is recognized as land with wilderness characteristics.

e Glacier Trail: Originally this area was found to contain wilderness characteristics due to
its continuity (primarily a connecting trail) to the Little Red Creek Complex. However,
upon further review it was found that the connecting trail was obliterated by a landslide
and relocated onto adjacent USFS lands. Therefore, the Glacier Trail unit (352 acres)
was evaluated separately from the Little Red Creek Complex. In addition to the landslide
closing the trail, the adjacent USFS lands to the east are managed as multiple-use lands, not
Wilderness. The boundary of the USFS Fitzpatrick Wilderness Area follows the skyline or
ridgetop up Arrow Mountain and intentionally skirts the USFS lands to the east of the unit,
implying that the values below this rim (including those within the 352 acre Glacier Trail unit)
were not contiguous with the Wilderness Area. The unit is identical to these multiple-use
lands in terms of its relationship to and impacts from the Torrey Creek drainage and Trail Lake
Campgrounds, Wyoming Game and Fish Department (WGFD) hay meadows, the WGFD
field school, and trail heads. Because of these factors, and the fact that the active landslides
continue to limit recreational opportunities in the area, the Glacier Trail unit was found to
not have outstanding opportunities for solitude or primitive and unconfined recreation, and
therefore does not contain wilderness characteristics.
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e Whiskey Mountain: The citizens’ proposal encompasses the Whiskey Mountain WSA
and an area to the east of the WSA. This CPW totals 1,589 acres. The citizen's proposal
cherry stems an active road and communication tower; and also encompasses a rehabilitated
motorized way and an existing motorized way used on an intermittent basis. The cherry
stem of the citizens’ proposal creates approximately a .25 mile bottleneck area between the
designated wilderness and the area proposed for wilderness. The original BLM inventory
removed this area from WSA consideration and intensive inventory due to the impacts to
wilderness characteristics from the human modification, and the lack of screening vegetation
and topography of the unit. Since these impacts and attributes still exist today, the wilderness
characteristics of the area were found not to be contiguous with the WSA or Fitzpatrick
Wilderness Area. Therefore, the area does not meet any of the size requirements and does not
contain lands with wilderness characteristics.

Sweetwater Rocks Wilderness Study Area Complex

The citizens’ proposal recommends acquisition of several parcels of state land adjacent to the
existing WSAs. These state lands are not evaluated as part of this effort. The proposal also
recommends managing 3 public land units (totaling 11,420 acres) on the northeast and eastern
boundaries of the Savage Peak WSA to preserve wilderness characteristics. Two of these parcels
are not contiguous with the WSA, do not meet any of the size criteria, are less than 5,000 acres
of contiguous BLM-administered land, and are narrow land masses which are not practical to
preserve and use in an unimpaired condition. Management of these additional public lands would
only be possible if state lands separating the areas were acquired. The Devil's Gate extension did,
however, share a contiguous boundary with the WSA.

The BLM review found that the Devil’s Gate area, which was recommended in the citizens’
proposal, and met the size criteria, did not possess naturalness and outstanding opportunities for
solitude or primitive and unconfined recreation. This determination was due in part to the heavy
existing developed recreational use occurring within the area and the fact that the areas shared only
a 4 section of public land that connects the area to the larger Savage Peak WSA. Such a bottleneck
and extensive recreation developments do not represent outstanding opportunities for solitude and
result in confinement of recreationists. Recreation opportunities, visual resources, vegetation, and
other resource values in the area might warrant additional management consideration; however,
this would need to be considered under other program areas. Refer to the Wilderness Study Areas
section of this document for additional information on existing WSAs in the planning area.

Copper Mountain Wilderness Study Area

The citizens’ proposal included 240 acres located outside of the existing WSA. This area was
originally excluded from the WSA due to an existing gas well and road. Upon review of 2009
aerial photos, the BLM found the road and well pad still exist in the area, and therefore the area is
not contiguous to the WSA. Since the area does not meet any of the size requirements it is not
considered a land with wilderness characteristics.

Area North of Honeycomb Buttes, Oil Mountain, and Antelope Hills

General scoping input suggesting the presence of wilderness characteristics was received for

the portion of the planning area located to the northeast of the Honeycomb Buttes WSA,

which is managed by the Rock Springs Field Office. Other general suggestions of wilderness
characteristics included Oil Mountain and the Antelope hills. Evaluation determined that the areas
contained several constructed roads and therefore did not meet the size requirements necessary to

Chapter 3 Affected Environment
February 2013 Lands with Wilderness Characteristics



322 Lander Proposed RMP and Final EIS

contain wilderness characteristics. However, the BLM determined through scoping comments
that there is widespread public interest in having the Antelope Hills/Area North of Honeycomb
Buttes areas managed for recreational value and also for its proximity to the Congressionally
Designated Trails. The areas support recreational opportunities involving solitude and primitive
experience and other unique experiences. See Chapter 2 for recreation and trails management.

3.2. Mineral Resources

The BLM manages a total of 2,809,101 acres of federal mineral estate in the planning area which
does not include mineral estate underlying USFS or WRIR lands (Map 2). In addition, the BLM
has a fiduciary trust responsibility for the administration of minerals on the WRIR. The BLM
supervises operational activities (e.g., inspection and enforcement) on Native American mineral
leases, and provides advice on leasing and operational matters to the Bureau of Indian Affairs,
Native American tribes, and Native American mineral owners. The BLM does not make land
management decisions on the Reservation; however, where applicable, this section includes

the current condition and activity of mineral development on the WRIR to set a baseline for

the cumulative effects analysis in Chapter 4.

Mineral resource types in the planning area include locatable (uranium, bentonite, gold, gypsum,
etc.), leasable (coal, oil shale, geothermal, oil and gas, other solid leasable minerals such as
phosphate), and salable (sand, gravel, moss rock, etc.) minerals. Each individual resource
section below defines and describes these resources, their existing conditions, and management
challenges.

Development and extraction of mineral resources from federal mineral estate are authorized
under federal legislation including:

e The General Mining Law of 1872, as amended, which authorizes the location of mining claims
and mill sites on public lands, and the exploration for and mining of “locatable” minerals such
as gold, silver, uranium, bentonite, gypsum, metallurgical-grade limestone, and gemstones.

e The Mineral Leasing Act of 1920, as amended, which authorizes the BLM to issue leases for
developing “leasable” minerals such as coal, oil, natural gas, oil shale and other hydrocarbons,
and phosphates, sodium, and other specific mineral commodities on public lands.

e The Materials Act of 1947, as amended by the Surface Resources Act of 1955, which
authorizes the BLM to sell at fair market value or allow the free use of mineral materials
(“salable” minerals) such as common varieties of sand, gravel, pumice, cinders, clay, and
stone through contracts or free-use permits, as well as petrified wood under the Petrified
Wood Act of 1962.

The management authority of the BLM varies substantially depending upon the type of legislation
that allows the mineral development. These differences are discussed below.

3.2.1. Locatable Minerals

Locatable minerals known to occur in the planning area include, but are not limited to, uranium,
bentonite, gold (both lode and placer deposits), silver, gypsum, copper, tungsten, tantalum,
zeolites, iron, and gemstones (precious and semi-precious) such as agate, opal, jade, sapphire,
beryl, and garnet.
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Most of the commercial locatable mineral activity in the planning area focuses on uranium,
bentonite, and gold exploration. There are currently no operating uranium mines and one-BLM
permitted, but inactive, bentonite mine in the planning area. Gold panning is a popular activity in
the South Pass/Atlantic City area.

Opal and agate collecting attracts hobbyists to the planning area. In 2005, a large deposit of opal
was discovered near Cedar Rim, north of Sweetwater Station. This discovery was publicized by
the Wyoming State Geological Survey and touched off a modern-day “land rush” that resulted in
more than 1,000 mining claims registered at the Fremont County Courthouse in a span of two
months (BLM 2009b). Most of the opal found in the planning area is “common opal,” but some
of the highly valued “precious opal” was reportedly found (BLM 2009b). This activity has
substantially abated over the last few years and only a few mining claims remain.

Statutory and Regulatory Authorities

The General Mining Law of 1872, as amended, opens public lands to exploration and development
of “locatable” minerals. The 1872 Mining Law allows U.S. citizens or corporations to decide
where and when to locate (stake) mining claims and mill sites on public lands that are open to
(not withdrawn from) operation under the General Mining Law.

Leaving such decisions to citizens or corporations is characterized as being “non-discretionary,”
meaning that the Secretary of the Interior, or the BLM as the agency delegated with the
responsibility to oversee implementation of the General Mining Law, has no discretion or
authority to direct where or when placer or lode mining claims, mill sites, or tunnel sites can
be located on open public lands. In addition, because the General Mining Law, as amended,
authorizes location of mining claims, exploration, and mining that are in conformance with
statutes and implementing regulations, the BLM does not have the discretion to disapprove such
actions unless the actions do not comply with the requirements.

Section 302(b) of the FLPMA requires that the Secretary of the Interior take any action necessary
to prevent unnecessary or undue degradation of federal lands. Therefore, the BLM may not allow
unnecessary or undue degradation of public lands resulting from operations under the General
Mining Law (see also 43 CFR 3809 for General Mining Law implementing regulations). If the
BLM is notified of pending operations at the “notice” level under 43 CFR 3809 (see below)

that the agency believes would cause unnecessary or undue degradation of public lands, the
agency must notify the proponent that it may not proceed without modifying the proposal to
comply with requirements to prevent such degradation. Similarly, the BLM may not approve

a Plan of Operations under 43 CFR 3809 that would cause unnecessary or undue degradation

to public lands. However, if a notice or Plan of Operations meets all requirements, the agency
must allow operations to proceed.

Unlike other mineral resources such as leasable minerals (e.g., oil and gas) or salable minerals
(e.g., sand and gravel), withdrawal of land is the only management prescription available for
controlling the location of locatable mineral development. The BLM may propose to withdraw
portions of public lands from operation under the General Mining Law, subject to valid existing
rights and certain limitations (FLPMA, Sec. 204). Map 21 shows existing areas withdrawn
from operation under the General Mining Law.

The regulations at 43 CFR 3809 allow for three levels of General Mining Law operations: casual
use, notice-level operations, and plans of operations.
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e Casual Use. Casual use activities are locatable mining activities that result in no or negligible
disturbance of public lands or resources. Gold panning is a typical example of a casual use
activity. Note that where the cumulative effects of casual use by individuals or groups will
result in more than negligible disturbance, the BLM may establish specific areas wherein such
persons must contact the agency 15 days before start-up to determine whether a notice or Plan
of Operations might be required (see 43 CFR 3809.31).

e Notice-Level Operations. Notice-level operations include exploration causing surface
disturbance of 5 or fewer acres of public lands, and bulk sampling in which operators remove
less than 1,000 tons of presumed ore for testing. Notification via a written “notice” to the
BLM is required 15 calendar days before commencing operations. No BLM approval is
required for notice-level operations.

e Plan of Operations. A Plan of Operations is required for all locatable mineral activities
exceeding casual use. For exploration-only operations disturbing less than five acres, a notice
is the only requirement which does not require BLM approval. In the notice or Plan of
Operations, the operator must disclose occupancy or uses they believe are reasonably incident
to mining as described in 43 CFR § 3715.0-5.

Locatable Mineral Activity

Uranium related mining activities have the most notice-level operations in the planning area,
followed by gold and bentonite (Table 3.17, “Notices and Plans of Operations in the Planning
Area, as of the End of 2008 (p. 324)). Gold-related mining activities account for the greatest
number of plans of operations in the planning area (Table 3.17, “Notices and Plans of Operations
in the Planning Area, as of the End of 2008” (p. 324)).

Table 3.17. Notices and Plans of Operations in the Planning Area, as of the End of 2008

Commodity Number of Notices Num(b;er it P 108 Gff Disturbed Area (acres)
perations

Bentonite 5 1 121
Gemsjtones and lapidary 1 0 45

materiall

Gold, lode? 2 4 10.6

Gold, placer? 4 3 145
Uranium# 16 2 80

Zeolites’ 1 0 1

Source: BLM 2009b

! Includes diamonds, rubies, sapphires, emeralds, jade, opal, and other precious and semi-precious stones.
2 Does not include nine notices and one plan with a pending status for an additional 169 acres.

3 Does not include four notices with a pending status for an additional 3 acres.

4 Does not include two notices and five plans with a pending status for an additional 8,017 acres.

5 This case is pending.

The sub-sections below further describe the primary types of locatable minerals in the planning
area.

Locatable — Uranium

Uranium occurs geologically in four main classes of deposits, one of which is dominant in the
planning area (the “roll front” deposit). The “fronts” form when a uranium rich source rock is
leached when groundwater passes through. The uranium is dissolved and re-deposited when the
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groundwater loses its dissolved oxygen. These geologically favorable areas occur in certain
groundwater basins in southwestern Wyoming as well as the Powder River Basin in northeast
Wyoming, and are the host for uranium deposits in the planning area.

Roll type deposits are the most important uranium deposit type being extracted by ISR technology.
Roll-front deposits with the simplest form occur as classical rolls formed in sands of uniform
lithology and permeability.

Uranium deposits in the Gas Hills area are hosted in the Eocene Wind River Formation. In
the Crooks Gap area, roll-front deposits are found in the Eocene Battle Springs Formation,
while roll-front deposits in the Bison Basin region are found within sandstones in the Eocene
Wasatch-Green River Formation (Map 15). Another important deposit in the Copper Mountain
area contains low-grade uranium in the Eocene Teepee Trails Formation, and igneous rocks
including Precambrian granites and quartz monzonites.

Uranium Mining and Exploration Activities

Fremont County has accounted for more than 26 million tons of uranium ore since mining began
in the 1950s. Fremont County ranks second in the state for total uranium produced. There are
three major uranium districts in the planning area: Gas Hills, Crooks Gap (including Green
Mountain) and informally, the Bison/Great Divide Basin district (Map 15). At present, various
entities are exploring all three districts though no mining is occurring as of late 2009.

Mining in the Gas Hills District has been predominately by open-pit methods. In the Crooks Gap
District, mining occurred by both open-pit and underground operations. Mining at the Bison
Basin Project in the Bison/Great Divide District was conducted using ISR methods.

There was new major development activity in the Crooks Gap District through the 1990s when
the Jackpot Mine at the base of Green Mountain was developed and subsequently reclaimed (with
no mining occurring). Minor exploration drilling on Green Mountain then occurred during 2007.
Some projects attempted to enter interim management to wait for better market conditions to
return, but eventually most producing mining ventures began reclamation activities. Kennecott
Uranium Company states that Big Eagle Mine remains in operational status under Permit 451. Of
the mines that began reclamation activities, most are administered under the state Abandoned
Mine Lands (AML) program for a variety of reasons, including bankruptcy of mine operators,
insufficient bond to complete reclamation, or the fact that many operations were initiated long
before mining laws required reclamation and bonding.

Since the early 1980s, there has been little actual mining as uranium market conditions have
declined. The last production in the Gas Hills District was in 1984, in Crooks Gap at Sheep
Mountain in 1985, and in 1982 at the ISR uranium mining project in Bison Basin. There are
several other known occurrences of uranium bearing ore bodies in the planning area; however,
these are of lesser importance and only produced small volumes of ore. Slowly increasing
uranium prices in the past several years have caused renewed interest in exploration and
mining, as evidenced by the number of notices for uranium filed with the BLM under 43 CFR
3809 (Table 3.17, “Notices and Plans of Operations in the Planning Area, as of the End of
2008 (p. 324)).

Uranium Milling
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The process of uranium recovery focuses on extracting (or mining) natural uranium ore from the
earth and concentrating (or milling) that ore. These recovery operations produce a product called
“yellowcake,” which is then transported to a fuel cycle facility. Uranium recovery typically
involves several types of milling methods.

Conventional milling refers to the process in which uranium ore is removed (mined) from deep
underground shafts or shallow open pits and then crushed and subjected to physical and chemical
processes to extract uranium from the mined ore. Heap leach is a process similar to conventional
milling in which physical and chemical processes are used to extract uranium from mined ore that
has been crushed and piled in a heap. The solution drains through the heap and is captured in a
system of drains for further processing. The ISR process utilizes a chemical process to extract
uranium from underground deposits. The chemical solution is delivered directly to the ore body
by injection wells, circulated, and then pumped out. The solution, once laden or “pregnant” with
soluble uranium, is processed further to precipitate the uranium.

The challenge in operating any uranium milling facility is to mitigate groundwater impacts.

In some cases, alternate concentration limits are used as standards for restoring groundwater
quality affected by the operation of uranium milling facilities. Alternate concentration limits are
risk-based concentration limits used to establish alternative groundwater protection standards.

Conventional Uranium Mill Site Disposition

In the past 50 years, numerous conventional uranium milling facilities have been in operation

in the planning area, including several in Gas Hills, one in Riverton, and the Split Rock Mill

in Crooks Gap, which was the first uranium mill in Wyoming. At present, with the exception

of one mill, all mills in the State of Wyoming are undergoing or have been decommissioned.
The still existing Sweetwater Mill is the only conventional uranium mill left in the State of
Wyoming and is located south of the planning area approximately 45 miles northwest of Rawlins.
This mill is one of six operational conventional mills left in the United States and has been on
standby status since 1983.

It is the policy of the Nuclear Regulatory Commission to transfer lands used for uranium mill
sites, processing, and the storage of processing waste (tailings) to the U.S. Department of Energy
(DOE) for long-term monitoring and oversight. Table 3.18, “Segregated Lands at Uranium Mill
Sites in the Planning Area” (p. 326) identifies lands segregated from land use laws in preparation
for withdrawal and transfer to DOE. Mill specific information can be found in the Final Mineral
Occurrence and Development Potential Report (BLM 2009b).

Table 3.18. Segregated Lands at Uranium Mill Sites in the Planning Area

Mill Site Township/Range Section(s) Acreagel
Western Nuclear — Split T29N,RI91 W Sec. 6, lots 5, 8 749.09
Rock Mill (WYW172386) through 13, inclusive,

E12SE14, SW1/4SE1/4,
SE1/4ANW1/4; Sec. 7,

lots 3 and 4, E1/2SW1/4,
SW1/4SE1/4; Sec. 18, lot 1,
NE1/4ANW1/4
T29N,R92 W Sec. 1, lots 1, 2 and

4, SI2NE14, SW1/4,
W1/2SE1/4, SE1/ASE1/A4;
Sec. 2, SE14SW1/4,
SWI14SE1/4, NE1/4SW1/4,
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Mill Site Township/Range Section(s) Acreage!
S1/2SW1/4, SE1/4; Sec.
3, SE1/4SE1/4; Sec. 11,
ENTIRE SECTION; Sec.
12, ENTIRE SECTION;
Sec. 13, N1/2; Sec. 14,
NE1/4, NE1/4ANW1/4
Pathfinder — Lucky Mac T33N,R90W Sec. 9, lots 1 and 2, and 1,091
Mill (WYW161764) NE14SE1/4; Sec. 10, lots

1 through 3, inclusive,
NW14, W12SE1A4, and
that unpatented portion of
Mineral Survey No. 644
lying within sec.10; Sec. 15,
lots 1 through 8, inclusive,
S12NE14, NW14NE 14,
N12SE14, SEVASE1/4, and
those unpatented portions
of Mineral Survey Nos. 587
and 644 lying within sec.
15; Sec. 21, E12NE1A4,
and NE1/4SE1/4; Sec. 22,
lots 1 through 4, inclusive,
NEI/4NE1/4, and those
unpatented portions of
Mineral Survey Nos. 582,
584, and 587 lying within
the N12, NW14SW1/4 and

NI2SEl4
Umetco — East Gas Hills T33N,R89 W Sec. 9, SE14; Sec. 10, S12; 1,320
Mill (WYW164606) Sec. 15, N12, SEVASE1/4;

Sec. 21, NE1/4; and Sec.

22, N12
American Nuclear — Gas T33N,R93 W Unknown, under Wyoming Unknown
Hills Mill DEQ reclamation

responsibility

Source: BLM 2009b
1 Values shown are for public surface (any additional subsurface mineral estate not included).

DEQ Department of Environmental Quality
E East

N North

NE Northeast
NW Northwest
R Range

Sec. Section
S South

SE Southeast
SW Southwest
T Township
W West

Locatable — Gold

Gold deposits are typically found in the planning area in two forms, lode and placer. These

gold deposits are found in varied geologic settings. In the South Pass/Atlantic City area, most
of the lode gold is orientated along shear zones trending east-northeast in a suite of granitic and
metamorphic rocks, including banded iron formation, quartzite, schist, and other rocks referred to
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as greenstone. Placer deposits are found in streams which are mostly sourced in the Wind River
Range. Two Tertiary-age paleoplacer deposits have also been identified in the vicinity of the
South Pass/Atlantic City District. These include the Dickie Springs-Oregon Gulch paleoplacer
and the Twin Creek conglomerate. These placers are notable because they could represent the
greatest potential for a major gold accumulation in the planning area. The Dickie Springs placer
also extends into the administrative boundaries of the BLM Rock Springs Field Office. Additional
placer activity in the Red Canyon area was part of the early development of the South Pass
deposits and was supported by irrigation ditches bringing water into Red Canyon.

The Rattlesnake Hills District is north of the Granite Mountains on the north side of the east-west
trending North Granite Mountains Fault, and encompasses an area of approximately 150 square
miles. This area includes more than 40 discrete volcanic vents and igneous bodies of Eocene age.
The Rattlesnake Hills were formed by a northwest plunging anticline of Laramide age, cored by
Precambrian rocks, and intruded by Tertiary igneous rocks (Hausel 1989). Apparently, there are
some precious metals in the Precambrian metamorphic rocks, which also include band iron
formations. Jasperoid rocks are also reported in the area, which is important because jasperoid

is a well-known mineralization indicator rock in other mining districts, especially in the Great
Basin of Nevada. In 1981, the Wyoming State Geological Survey discovered important gold
anomalies in the Rattlesnake Hills District.

Additional information on gold in the planning area can be found in the Final Mineral Occurrence
and Development Potential Report (BLM 2009b).

Gold Mining and Exploration Activities

Mining operations for precious metallic ores, particularly gold, has a long and varied history in the
planning area. The most well known district is the South Pass/Atlantic City area. Metals mining
districts of lesser prominence include the Lewiston District, the Granite Mountains, the Copper
Mountains, and various placers on streams mostly sourced in the Wind River Range (Hausel
1989). At present, most of the mining activity in the South Pass/Atlantic City area is recreational.

The South Pass/Atlantic City District lies along the northwestern flank of the South Pass
Precambrian greenstone belt and has been Wyoming’s most prolific source of gold and iron ore
(Hausel 1989). Gold was discovered here in the 1860s, touching off a gold rush in 1867 that
resulted in more than 1,000 inhabitants settling in South Pass City. By 1872, only a few hundred
people remained and the boom was over. Optimistic estimates of the total gold production in the
district range as high as 334,000 ounces (Hausel 1987). Historically, approximately 50 mines
were in operation at one time or another. However, most gold mining efforts in the district met
with disappointment, although several did produce for a number of years. Most of these mines
had total gold production amounting to a little over a few hundred ounces. Little is known about
ore grades in the district and most available figures vary. In the 1970s, several properties were
explored with modern methods, with numerous boreholes drilled at both the Carissa and Duncan
mines. Although the boreholes did intersect zones of gold mineralization, the grade and areal
extent of the mineralization was apparently not sufficient for additional development. The

State of Wyoming purchased the Carissa Mine for historical purposes; the state is performing
stabilization work and has plans for public access and onsite interpretation. Although its future
status appears to be settled, the Carissa Mine areas host some of the more promising possibilities
for gold mineralization in the district (Hausel 2004). Most of the mines in the district are now
undergoing AML reclamation and/or preservation. Several properties remain privately owned
and are open to operation at little more than a hobbyist’s level.
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Modern stream placers in the South Pass/Atlantic City District were relatively productive and
may have recovered up to 100,000 ounces of gold (Hausel 1989). Principal placers include Rock
Creek, Meadow Gulch, and Yankee Gulch.

The South Pass/Atlantic City Mining District has seen no major change in mining-related
activities over the last planning cycle, and continues to experience several hundred visitors
engaged in casual use mining activity (surface panning and sluicing). Many people converge on
the area during summer to stake claims and try their hand at recreational gold panning. Several
clubs operate claims in the South Pass area for the sole use of their members, and these activities
do result in recoverable amounts of gold dust, flakes, and small nuggets. In addition, small
operators explore for gold or take bulk samples using backhoes. There is some management
concern in the South Pass area about the cumulative impact of these activities. To date, there has
been little interest in other potential placer deposits in other Wind River Mountain locations.

Increased interest in the Rattlesnake Hills District by several major gold mining companies
began with a limited surface and drilling program between 1983 and 1987, and again by another
company from 1993 to 1995. This activity led to several discoveries, including a large-tonnage,
low-grade deposit that has the potential to host more than 1 million ounces of gold (WSGS 2002).
Subsequent drilling by the latter company targeted diatreme breccias, which border one of the
alkali stocks in the area. Gold grades reported by the company ranged up to 485 feet averaging
0.07 ounce per short ton, with higher-grade intervals over narrower widths.

The potential for gold uncovered thus far in the Rattlesnake Hills District has resulted in a third
company taking options on approximately 2,600 acres of claims. This company filed a mining
notice under 43 CFR 3809 with the Lander Field Office and started a drilling program in the
summer of 2008. Preliminary results indicate that drilling during the summer 2008 drilling
program intersected anomalous values of gold in two core holes 65 meters (approximately 213
feet) apart (BLM 2009b). As of 2009, the company is operating an expanded core-drilling project
under a BLM-approved Plan of Operations. If mined, it is anticipated that this deposit would be
mined by either surface (open pit) or underground mining methods, in contrast to the panning,
sluicing, and backhoe methods employed in the South Pass/Atlantic City area.

Locatable — Bentonite

Bentonite is an aluminum phyllosilicate, essentially a type of impure clay usually formed from
the weathering of volcanic ash, most often in the presence of water. Bentonite deposits were
formed from the alteration of volcanic ash deposited primarily during the Cretaceous Period.
This volcanic ash was deposited into the epeiric seas that covered much of Wyoming, forming
sediments as much as 50 feet deep. The weathering and alteration of these sediments formed the
clay (bentonite). Bentonite is widespread in the planning area and primarily occurs as discrete
beds within shales and sandstones, most notably the Cretaceous Mowry Shale, the Frontier
Formation, and the Eocene Wind River Formation. Bentonite is able to absorb large amounts of
fluid and is used for absorbents, animal feed, drilling fluids, foundry, iron ore pelletizing, sealants,
pet litter, crayons, medicines, food thickeners, cosmetics, and other applications. The absorptive
and adsorptive properties of bentonite give it a high swelling potential that is useful in a wide
variety of industries, such as drilling muds, cosmetics, and pharmaceuticals (Thorson 1983).

Bentonite Mining and Exploration Activities

Bentonite deposits of the Wind River Basin and in the planning area are found in a wide variety
and quality. Typically, the most economically viable deposits are found in the Upper Cretaceous
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Frontier Formation and the Lower Cretaceous Mowry and Thermopolis Shales (Gersic 1993).
Several beds 1 to 5 feet thick of low-to high-grade ore occur throughout the 300-foot thick
Upper Thermopolis Shale and 400-foot thick Mowry Shale (Thorson 1983). The most abundant
and valuable bentonite beds occur within the Mowry Shale (Hausel and Holden 1978). Just
above the contact between the Mowry Shale and Frontier Formation, a bed of 2- to 5-foot thick,
high-grade bentonite can almost consistently be found throughout most of Wyoming. Bentonite
exploration is ongoing in the planning area, targeting certain beds in the Cretaceous Mowry and
Frontier Formations.

The bentonite throughout the Wind River Basin is classified as montmorillonite clay and consists
of very fine-grained, gray to white, plate-like minerals high in sodium content (Hausel and Holden
1978). This sodium-rich bentonite is considered unique to Wyoming.

Because of the variability in quality of bentonite, the mere presence of bentonite beds does not
constitute commercial value. Bentonite must be determined to meet specific industry standards
through testing of its chemical and physical properties. Not only is quality an important factor
in economic potential, but quantity must be taken into account as well. Typically, bentonite is
mined at the surface where bed thickness exceeds 24 inches and the overburden-to-ore ratio is
equal to 6:1 or less. In certain conditions, mining can occur on 35-degree dipping beds at a depth
of up to 60 feet, but the average ratios being mined today are 4:1 with dips usually less than

15 degrees (Thorson 1983).

Mining of bentonite in the planning area has been limited to reserves found in the Gas Hills, 35
miles east of Riverton, Wyoming. This mine uses shallow surface mining methods to strip thin
beds from the upper Mowry Shale known locally as the Beaver Beds. These beds dip at 5 to 15
degrees north/northeast and are mostly available at the surface, so there is minimal waste rock or
overburden. At present, there are no commercial bentonite mining operations in the planning
area. One bentonite mine, in the Gas Hills area, has an approved Plan of Operations and holds a
mine permit from the Wyoming DEQ. The mine facility came online in 2010.

Various sampling and testing has been conducted on mining claims for bentonite throughout the
planning area, including the Twin Creek and Lander Slope areas to the south and southwest of
Lander, Wyoming. The beds tested in this area are typically found at the contact of the Mowry
Shale and Frontier Formation.

Bentonite beds crop out along all four margins of the Wind River Basin, but often dip too steeply
for mining (Hausel and Holden 1978). Because of the folding associated with the uplifted
Wind River Range to the west, the Mowry Shale and Frontier Formation are generally found as
east-dipping beds between 5 and 30 degrees; however, an anticlinal fold known as Dallas Dome
has repeated this section of bentonite-bearing formations along the Lander Slope and created
nearly vertical dipping beds as well. From discussions with operators in this area, this bentonite
does not have the economic qualities or quantities found in the Gas Hills.

According to Gersic (1993), testing of beds in the Mowry Shale and Frontier Formation
exposed along the same structural complex adjacent to the Wind River Mountains as the Twin
Creek/Lander Slope area, showed overall poor quality compared to bentonite produced elsewhere
in Wyoming.

Management Challenges for Locatable Minerals
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There are considerable management challenges associated with locatable minerals mining in the
planning area. The primary management challenges are associated with surface disturbance
resulting from mining activities and impacts to other resources and resource uses from locatable
mineral mining. There are also management challenges associated with reclamation of historic
mining activities, mixed land ownership patterns, mining in special designation areas, and trespass
issues associated with locatable minerals mining.

The greater sage-grouse is a candidate species for listing under provisions of the Endangered
Species Act (ESA) (USFWS 2010). The BLM, in coordination with other federal and state
agencies, local government, local working groups, and public land users, is taking measures

to conserve greater sage-grouse habitat and populations. Some areas with locatable mineral
development potential (especially areas with uranium potential) in the planning area lie within
high quality habitat for the greater sage-grouse. Therefore, the BLM faces challenges managing
locatable mineral development while protecting greater sage-grouse habitat.

Holders of grazing permits and leases on public lands can be affected by locatable mineral
operations taking lands out of production short- or long-term. Surface disturbance necessary to
extract locatable mineral resources can directly reduce the availability of livestock forage until
either interim or final reclamation of mineral operations is completed. Such reductions can range
from minor acreage related to a single drill hole, to hundreds of acres related to surface mining or
milling. In the case of open pit mining, “reclamation” may involve protection of water quality but
not the replacement of vegetation, so that the area is permanently lost as grazing and browsing
habitat. This may be observed in the former iron mine on Highway 28 between South Pass and
Red Canyon or the old uranium mines and mill sites that do not support vegetation.

Several mining districts in the planning area, such as the South Pass/Atlantic City and Copper
Mountains, are undergoing extensive reclamation of historic surface disturbance under the
Wyoming DEQ, AML Division. Many of these mining districts contain historic mining features
worthy of preservation. However, some of the areas undergoing reclamation and immediately
adjacent lands have some potential for the presence of gold and other locatable minerals, thus
generating interest in exploration under the Surface Management Regulations (43 CFR 3809).
These issues pose management challenges for the disposition and future management of such
lands. The need to restore and clean up mines associated with previous mining activities and a
limited amount of funds provided for the AML program pose additional challenges associated
with historic mining and reclamation of mines.

The land ownership pattern in the planning area consists of mixed ownership between
BLM-administered lands, the WRIR, state trust lands, private lands, private surface overlying
federal mineral estate, National Forest System Lands, and lands managed by the Bureau of
Reclamation. Management of locatable mineral operations becomes more complex where projects
are proposed in areas of mixed ownership. In addition, segregations and withdrawals of public
lands from operations under the General Mining Law, including those segregated in preparation
for withdrawal and transfer to DOE (see the discussion of mill sites under the uranium sub-section
above) add to management complexity, especially when addressing valid existing rights.

Additional management challenges for locatable minerals mining in the planning area include
locatable mineral operations within special management areas such as ACECs and NHTs.
Allowing operations in these specially designated areas and mitigating impacts to the areas
consistent with management objectives are a management challenge in the planning area.
Trespassing of public pursuing unauthorized mining (beyond scope of staking or without
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staking) and “claims” being asserted without meeting the ongoing activities required by the 3809
Regulations are an additional management challenge in the planning area.

3.2.2. Leasable Minerals — Coal

At present, there is no coal leasing in the planning area and no anticipated development of coal
resources during the planning cycle. Future coal leasing and development in the planning area
would require an RMP amendment.

3.2.3. Leasable Minerals — Geothermal

Geothermal resources are typically underground reservoirs of hot water or steam created by heat
from the Earth. Geothermal energy is produced when this steam or heat is used to turn a turbine to
create electrical energy. Geothermal steam and hot water naturally discharge at Earth’s surface in
the form of hot springs, geysers, mud pots, or steam vents. Geothermal resources also include
subsurface areas of hot, dry rock. The Lander Field Office is responsible for supervising and
managing all exploration, development, and production operations on any federal geothermal
leases in the planning area.

There are two main categories of geothermal energy systems. Hydrothermal systems occur where
water or steam is the primary carrier of the associated energy, and “dry” systems occur where hot,
water-free rocks and magma are the energy sources. While dry environments are also the primary
mechanism from which the hydrothermal environments derive their heat, existing technology
used to exploit these dry environments for energy use is in the experimental phase and such
extraction is usually not economically viable.

Warm water systems and normal temperature systems are hydrothermal systems typically used for
site-specific and residential scale applications (direct use). Electrical grade geothermal energy
comes from hydrothermal systems, which can generate electricity via geothermal fluids used to
drive turbines. Electrical grade systems must have relatively high temperature fluids (liquid
and/or vapor water) to efficiently drive the turbines. As technology has evolved, the temperatures
required have become lower, but generally must still be more than 300 degrees Fahrenheit (°F)
(Duffield and Sass 2003).

The Final Programmatic Environmental Impact Statement (PEIS) for Geothermal Leasing in the
Western United States (October 2008) evaluates various alternatives for allocating lands as being
closed or available for geothermal leasing and analyzes stipulations to protect sensitive resources.
The Record of Decision (ROD) for the Geothermal PEIS (December 2008) amended existing
land use plans to facilitate geothermal leasing on federal mineral estate in the planning area. The
PEIS allocated 1,201,201 acres of BLM-administered surface as open to geothermal leasing in the
planning area and 32,423 acres as closed (BLM and USFS 2008). Areas for discretionary and
nondiscretionary closures as identified in the PEIS that are applicable in the planning area include:

o WSAs
e ACECs
e Areas previously closed to fluid minerals development in approved land use plans

e Lands in the BLM National Landscape Conservation System, such as National Historic and
Scenic Trails
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The Lander Field Office has determined that the acreage in the PEIS do not accurately reflect
the components of the National Landscape Conservation System (NLCS) in the planning area.
In addition, the PEIS did not provide a buffer for the excluded lands which creates planning
difficulties, particularly in association with the Congressionally Designated Trails.

Geothermal Activity

There are geothermal resources in many places in the planning area, as evidenced by flowing
springs with elevated groundwater temperatures. There are several areas where measured
temperature gradients in groundwater wells indicate the potential for low- or medium-grade
geothermal energy. These areas include north of the Gas Hills, the Diamond Springs area, Big
Sand Draw, and the Copper Mountain area. Table 3.19, “Thermal Springs in the Planning
Area” (p. 333) lists known thermal springs in the planning area. None of these thermal
springs met the criteria to be included in the inventory of hot and warm springs included in
the Geothermal PEIS (BLM and USFS 2008).

Table 3.19. Thermal Springs in the Planning Area

Thermal Spring Location Temperature (°C) Flow (liters per minute)
Warm Springs Creek T42N,R 107 W 29 503
Springs

Little Warm Springs T41 N,R 107 W 25 2120

Jakey’s Fork Spring T41 N, R 106 W 20 15

Conant Creek Springs T33N,R94 W 16 1136
Sweetwater Station Spring T29N,R95 W 32 1890

Horse Creek Springs T32N,R 8 W 24 8327
Fort Washakie Hot Springs TISSRIW 44 568

Source: Heasler et al. 1983

°C degrees Celsius
N North

R Range

S South

T Township

W West

There are no active or pending federal leases for geothermal facilities in the planning area and no
likely development of utility scale geothermal resources. There are areas in the planning area
with low potential for geothermal development for direct use applications from warm water and
normal temperature systems, but not for utility scale application (Map 16). These low potential
areas occur around thermal springs and in areas with anomalies in the subsurface temperature
gradient. Low potential areas are considered to have some potential for future exploration, but
due to the expected nature of future projects (small, direct use systems) it is not likely that there
would be any substantial development (BLM 20094d).

Areas with very low potential for geothermal development in the planning area are underlain by
aquifer waters with temperatures in excess of approximately 120°F, and those deemed favorable
for shallow, direct heat development (Map 16) (BLM 2009d). These waters, while too cool for
electrical generation, might still be utilized for direct use systems, although less effectively than
geothermal areas associated with thermal springs (low potential areas).

Areas with negligible geothermal potential represent the remainder of the planning area (Map
16). The entire planning area is underlain by rocks with temperatures in excess of approximately
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300°F at an average depth of approximately 24,600 feet. As a result, the entire planning area
might be suitable for future deep enhanced geothermal development as the technology for such
systems improves. However, at present, these types of projects are not economically feasible and
this type of geothermal development is the least likely to occur in the planning area.

The most likely potential for utilization of geothermal resources in the planning area is for
co-generation, such as with oil and gas development. Low potential geothermal resources are
more viable if a developer is already drilling to reach differentially heated material. Coupled with
new low temperature equipment, electrical power to operate facilities could be generated without
carbon dioxide (CO,) or other emissions. Direct heat application could be used to warm gas lines
and other facilities associated with minerals development. As clean energy initiatives increase
and oil and gas operators look at ways to reduce the emissions impacts of their projects (and
potentially to make projects more affordable), utilization of direct use geothermal systems on
public land in the planning area might increase.

Additional information on Geothermal Resources and potential development in the planning area
can be found in the Reasonable Foreseeable Future Development Scenario for Geothermal for
the Lander Field Office Planning Area (BLM 2009d).

Management Challenges for Geothermal Development

Due to the lack of activity and absence of geothermal leasing in the planning area, no management
challenges have been identified.

3.2.4. Leasable Minerals — Oil and Gas

Oil and gas occurs in the planning area in numerous geologic formations, and members of
formations that range in age from the oldest producing formation (Flathead Sandstone of
Cambrian age) upward to the Wind River Formation of Tertiary age. The two oil and gas basins in
the planning area are the Wind River Basin and a small portion of the northern part of the Great
Divide Basin. In addition, CBNG being produced in the planning area originates from coals in
the Mesaverde Formation.

The Wind River Basin is a west-east trending asymmetrical intermontane basin of the

Rocky Mountain Foreland, located in central Wyoming. The Wind River Basin Province is
approximately 200 miles long and 100 miles wide, encompassing an area of approximately 11,700
square miles. Province boundaries are defined by fault-bounded Laramide uplifts that surround it.
These include the Owl Creek Mountains to the north, Wind River Mountains to the west, Casper
Arch to the east, and the Sweetwater Uplift to the south.

Two source rock and associated oil and gas reservoir systems appear to be responsible for most of
the hydrocarbons found in the planning area. Permian aged Phosphoria source rocks appear to
have sourced most of the pre-Cretaceous-aged reservoirs in the planning area (Kirschbaum et al.
2005). These older formations have predominately produced oil with smaller amounts of gas;

the Madison Limestone, which has produced mostly gas in the Madden Field, is the exception.
Tertiary and Cretaceous aged source rocks appear to have been the source of hydrocarbons in
most Tertiary and Cretaceous aged reservoirs. The lower shaly member of the Cody Shale is a fair
to excellent source rock for both oil and gas, and it is the most organic-rich and oil-prone of all
potential hydrocarbon source rocks in Cretaceous strata in the Wind River Basin (Finn 2007). In
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the Tertiary and Cretaceous aged reservoirs, gas production tends to predominate, although there
is usually a substantial oil component produced along with the gas.

Up until 2004, evidence for CBNG potential within the planning area has been limited to perhaps
five exploration targets, generally in the Mesaverde Formation, with less than 5,000 feet of
overburden (De Bruin and Jones 1990). The steeply dipping Lance and Meeteetse coalbeds

in the Waltman area of the Wind River Coal Field might present additional targets for CBNG
development. The Fort Union Coals are targets for CBNG development in the Great Divide
Basin portion of the planning area.

Statutory and Regulatory Authorities

The Mineral Leasing Act of 1920, as amended, provides that all public lands are open to oil and
gas leasing unless a specific order has been issued to close an area. However, it is important

to note that lease issuance by the Secretary of the Interior, through the BLM, is discretionary.
With reasonable basis, the BLM can control the geographic location and timing of lease parcels
it offers. The agency can also add lease stipulations to the standard lease terms and conditions,
which can impose additional limits on the timing and methods of drilling for oil and gas.

Leasing procedures for oil, conventional natural gas, and CBNG are the same (see 43 CFR
3101). Based on the Federal Onshore Oil and Gas Leasing Reform Act of 1987, all leases must
be exposed to competitive interest. Lands that do not receive competitive interest are available
for noncompetitive leasing for a period not to exceed two years. Competitive sales are held at
least quarterly and by oral auction.

Competitive and noncompetitive leases are issued for a primary term of 10 years. If the lessee
establishes hydrocarbon production, the competitive and noncompetitive leases can be held for as
long as oil or gas is produced. At the leasing stage, the Lander Field Office applies appropriate
stipulations on federal oil and gas leases, including standard oil and gas stipulations (Appendix
N (p. 1601)), as well as special stipulations identified in the RMP.

The federal government receives yearly rental fees on nonproducing leases. Royalty on
production is received on producing leases, of which approximately one half (48 percent in
2009) is returned to the State of Wyoming.

The general policy and main objectives of the BLM oil and gas program are to foster a fair return
to the public for its resources, to ensure activities are environmentally acceptable, and to provide
for conservation of the fluid mineral resources without compromising the long-term health and
diversity of the land.

In 2010, leasing reform was instituted. One component of the reform was to identify areas where
pre-leasing management in the form of Master Leasing Plans (MLPs) would be instituted to
protect identified resource values with additional management to standard stipulations. Resource
protections in MLPs serve to reduce conflicts between oil and gas development and other resource
values. Additional information regarding the areas proposed for management with MLP areas are
identified in Chapter 2, both in the section Alternatives Considered but Not Carried Forward for
Detailed Analysis and in the Detailed Description of Alternatives by Resource section. The Oil
and Gas Master Leasing Plans subsection below discusses MLPs in more detail.

History of Oil and Gas Development in the Planning Area
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Oil and gas development in the planning area has a long history that has contributed to economies
at the local, state, and national levels. The first oil well in the state was drilled in the planning area
in 1884. That well was the discovery well for the Dallas Field, which still produces. Later, two
additional wells were drilled on the same structure producing oil from the Phosphoria Formation,
with 53 additional wells in the same formation soon following (BLM 2009c¢). In 1930, a well
was drilled producing oil from the Tensleep Sandstone, resulting in the extension of a number

of previously drilled Phosphoria Formation wells into the Tensleep (BLM 2009¢). Additional
natural oil seeps were discovered at a number of sites northwest of the Dallas Field on WRIR
lands. Oil fields were later developed on most of these sites.

Most of the fields found prior to 1947 were discovered by surface observations of oil seeps and/or
surface mapping (BLM 2009c). These include the Lander, Plunkett, Sage Creek Anticline, Pilot
Butte, Winkleman, Maverick Springs, Big Sand Draw, Alkali Butte, Derby, Circle Ridge, Bison
Basin, Crooks Gap, Sheep Creek, Muskrat, Muskrat East, and Dubois fields. From 1938 through
1959, additional exploration methods, including mapping of surface geological structures, seismic
surveys, and some subsurface mapping led to the discovery of the Beaver Creek, Steamboat
Butte, Sheldon, Sand Draw South, Antelope Springs East, Longs Creek, Riverton Dome, Happy
Springs, Sand Draw North, Kirby Draw, Grieve, Kirk, Sheldon Northwest, Mt. Rogers Unit, Lost
Cabin, Castle Garden, Rolff Lake, Little Dome, and Dolis Hills fields in the planning area.

With increasing data obtained from drilled wells, subsurface stratigraphic mapping began to
contribute to exploration for new production. In the planning area, the earliest use of subsurface
stratigraphic mapping appears to have aided in the discovery of the Frenchie Draw and Dinty
Moore Reservoir fields in 1961, the Bonneville Field in 1968, and the Madden Field in 1968
(Wyoming Geological Association 1989). The first producing formation in each of these fields
was the Fort Union. This method was also used in combination with geophysical methods
(seismic surveys) in three of the four discovery cases.

Technological Advances in Oil and Gas Development

The U.S. oil and gas industry has historically relied on continuous improvements in technology to
better understand oil and gas resources and to find and extract these resources. Innovative drilling
and completion techniques have enabled the industry to drill fewer dry holes and to recover more
oil and gas reserves per well. Smaller accumulations once thought to be uneconomical are now
being produced. Technological improvements have also allowed fewer wells to be drilled per
acre to develop oil and/or gas resources in some cases. Increased drilling success rates have cut
the number of wells drilled and dry holes (DOE 1999). The Energy Information Administration
has projected the increase in percentage of wells drilled successfully will be 0.2 percent per

year to 2030 (EIA 2007a).

From the early 1990s to present, oil and gas activity in the planning area has focused almost
entirely on very low risk development drilling in and around known field areas, which helped to
improve the overall success rate. More future exploratory drilling would be required to discover
new resources in the planning area and to determine if the potential CBNG resource is economical
to produce. Because the risk of failure is higher for these types of activities, success rates could
decline slightly in the future.

Advances in technology have boosted exploration efficiency, and additional future advances
would continue this trend. Substantial progress has been made and is expected to continue in
the following:
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e Computer processing capability and speed

e Remote sensing and image-processing technology
e Developments in global positioning systems

e Advances in geographical information systems

e Three-dimensional and four-dimensional time-lapse imaging technology that permits better
interpretation of subsurface traps and characterization of reservoir fluid

e Improved borehole logging tools that enhance understanding of specific basins, plays, and
reservoirs

e Advances in drilling that allow more cost-efficient tests of undepleted zones in mature fields,
testing deeper zones in existing fields, and exploring new regions

New technologies would likely allow companies to target higher-quality prospects and improve
well placement and success rates. As a result, fewer drilled wells would be needed to find a
new trap, and total production per well would increase (DOE 1999). Also, drilling fewer wells
would reduce surface disturbance and volumes of waste, such as drill cuttings, drilling fluids,
and produced water. An added benefit of improved remote sensing technology is the ability to
identify oil and gas “seeps” so that they can be cleaned up. These seeps can also help pinpoint
undiscovered oil and gas resources.

There have been drilling improvements in new rotary rig types, coiled tubing, drilling fluids,
and borehole condition monitoring during the drilling operation. Improvements in technology
are allowing directional and horizontal drilling use in many applications. New bit types have
boosted drilling productivity and efficiency. New casing designs have reduced the number of
casing strings required. Environmental benefits of drilling and completion technology advances
include the following:

e Smaller footprints (less surface disturbance)

Reduced noise and visual impacts

Less frequent maintenance and workovers of producing wells with less associated waste

Reduced fuel use and associated emissions

Enhanced well control for greater worker safety and protection of groundwater resources

Less time onsite with fewer associated environmental impacts

e Lower toxicity of discharges

Better protection of sensitive environments and habitat

Technologies such as secondary and enhanced recovery might also be used to revive old fields to
a producing status. Oil remaining in existing fields could be targeted by injecting fluids such as
water or CO; to enhance or increase recovery. For more detailed information on such technologies,
see the Reasonably Foreseeable Development Scenario for Oil and Gas (BLM 2009¢).

Geophysical Exploration
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The BLM may permit geophysical operations on federal lands both on and off oil and gas leases.
A geophysical operator is required to file with the BLM a Notice of Intent to Conduct Oil and
Gas Exploration Operations. Geophysical surveys might include gravity surveys, geomagnetic
surveys, and reflection seismic surveys, the latter being the most common method for locating
subsurface structures that might contain hydrocarbons.

With reflection seismic surveys, seismic (shock wave) energy is induced into earth using one of
several methods at a location called a source point or shot point. As the waves travel downward
and outward, they encounter rock strata that transmit seismic energy at different velocities.
Sensing devices, called geophones, are placed on the surface to detect these reflections of energy.
The end product of the seismic processing is a seismic section that presents the strata or structures
below the surface. Most common is the two-dimensional survey, so called because the data yield
a two-dimensional model of the subsurface being analyzed. A variation of this technique is the
three-dimensional seismic profile survey. The methods of generating the seismic waves are the
same as those used in conventional seismic surveys. This type of survey differs from the more
common two-dimensional survey in the greater number of data points and the closer spacing of
the lines. See the Final Mineral Occurrence and Development Potential Report for a more
complete description of geophysical exploration methods (BLM 2009Db).

Historically, two-dimensional seismic surveys have been conducted over large parts of the
planning area. The Wind River Mountains along the western side and the Absaroka Range on
the northwest side have not had recent seismic surveys. Three-dimensional surveys have been
less widespread in the planning area. Recent three-dimensional surveys have been conducted in
the central part of the planning area.

Oil and Gas Activity

Through the end of 2007, there were 1,566 active wells and 1,628 inactive wells in the planning
area (BLM 2009¢). Almost all planning area drilling activity (exploratory and development) has
been occurring in the eastern Wind River Basin and eastern portions of the WRIR, with additional
exploratory activity in the Great Divide Basin portion of the planning area.

New wells drilled in the last 10 years are concentrated in the northeast part of the planning
area (mainly at the Madden, Frenchie Draw, Fuller Reservoir, and Beaver Creek fields) and in
the southeastern part of the WRIR (at the Muddy Ridge, Pavilion, and Riverton Dome fields),
with a few new oil wells drilled in the northwest and occasional new wells scattered across the
south (Map 33). Of the 719 development wells completed in the last 10 years, 93.7 percent
were successful.

Oil and Gas Master Leasing Plans

Subsequent to the start of the RMP revision process, the BLM issued guidance regarding MLPs
to address oil and gas leasing in areas with resource values of concern; see IM 2010-117. The
BLM received nominations for five areas in the planning area (either in whole or in part) for
which MLPs were requested. BLM guidance requires land use plan revisions to analyze MLP
proposals. The Wyoming State Office of the BLM determined that three of these areas did not
meet the requirements of IM 2010-117. Of the two remaining areas, the Dubois area was also
later dropped from analysis as an MLP after it was determined that the alternatives already
incorporated the kinds of protections for the resource values in Dubois that would be afforded
under an MLP, and as such the effect of an MLP was fully considered. These four areas are
discussed in greater detail in the Alternatives Considered but Not Carried Forward for Detailed
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Analysis section in Chapter 2. The remaining area, Beaver Rim, was the only area identified for
further analysis as an MLP in the RMP revision.

The citizens' nomination for the Beaver Rim area did not provide specific mapped location
information. The BLM originally identified an area below Beaver Rim to the east of Highway
135 (the Sand Draw Highway) as the proposed area. On further analysis and after consultation
with the nominating group, the location of the proposed Beaver Rim MLP analysis area was
further refined to identify lands with resources that could be protected with an MLP. These
lands were identified as being east of Sand Draw Highway and following the edge of the Rim
eastward. These lands contain Native American sacred sites and important visual resources. The
topography of the area is such that surface disturbances such as oil and gas and other mineral
development could be highly visible and would present a sharp contrast with the surrounding
areas. The southern boundary is immediately to the north of the swath of land that makes up the
visual setting for the NHTs. The importance of the visual resources in the area stems from the
geologic features of the Rim (and the Native American concerns that arise because of the Rim's
visual importance) and nearby setting of the NHTs. The area also lies within greater sage-grouse
Core Area, as does all of the land on top of the Rim up to the Granite Mountains.

The Beaver Rim area has the only known locations of Yermo (a species listed as threatened) in
the world. The two Yermo sites are managed as open to oil and gas leasing subject to no surface
occupancy (NSO) stipulations. In addition, there are a number of unique plant communities
including types of trees and shrubs that would not be anticipated from the type of vegetation
found in the surrounding areas of sagebrush steppe. The small pockets of vegetation vary in
size from a half acre to several acres and contain Douglas-fir, limber pine (a BLM-sensitive
species), juniper, and cottonwood.

The vast majority of the Beaver Rim has not experienced surface disturbance. However, there
are current resource uses that present potential conflicts with other resource values. An existing
communication site is present along with two major ROWs: a pipeline corridor running northwest
to southeast and an above ground utility corridor that runs along the Jeffrey City Haul Road.
There are some areas that are leased for oil and gas that contain wells that have been producing
for many years. These leases are located primarily in the north western most portion of the area
and extend into the most visually sensitive areas. The current level of disturbance is at a very low
threshold, but the existing authorized uses raise the level of potential resource conflict.

While Beaver Rim continues as a geologic feature across the planning area, the area changes in
character and values near the Haul Road (also called the Jeffrey City to Gas Hills County Road).
At this point, the Rim is less prominent and although Native American sites are common, they are
less important than further west. The Haul Road is the approximate western edge of the historic
uranium district both above and below the Rim.

Oil and Gas Leasing

In the planning area as of June 2009, there were approximately 994,123 acres of leased federal oil
and gas mineral estate and approximately 1,814,978 acres of unleased federal oil and gas mineral
estate (Map 33) (BLM 2012a). Federal oil and gas leases are incorporated into 35 active unit
agreements that lie within or partly within the planning area. Twenty-one companies operate the
35 units. Unique rules apply to unitized leases, which are exempt from state spacing rules. The
oldest active unit is the Big Sand Draw Gas unit established in 1934 (BLM 2009c).
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Areas are either open or closed to oil and gas leasing. If open, an area may be offered subject
to major constraints such as NSO, moderate constraints such as timing limitations, or subject to
standard lease stipulations. As indicated above, Washington Office Leasing Reform introduced
the MLP concept as part of BLM oil and gas leasing. MLPs expand the tools available to the
BLM to address resource conflicts prior to leasing and make a finer scale analysis on identified
smaller areas than the entire RMP planning area. Although this guidance was issued late in the
development of the alternatives, the MLP tool is very similar in its approach to controlling the
amount and kind of surface uses that were evaluated in developing the alternatives based upon
current condition and identified conflicts between resource values and leasing. See Chapter 2 for
further discussion regarding MLP management.

Oil and Gas Production

The most prolific oil productive formations have been the Phosphoria Formation and Tensleep
Sandstone. A substantial amount of gas production has also been associated with these two
formations. Almost all of the fields producing from these two formations are within the boundaries
of the WRIR, with some additional productive fields to the south and southeast of the WRIR.

The Fort Union Formation and Madison Limestone, at the Madden field have been the most
prolific gas producers within the planning area. A moderate amount of oil has been produced in
association with the gas in the Fort Union Formation wells, while associated oil production in
the Madison Limestone has been moderate from other fields such as Beaver Creek. Most of the
Fort Union Formation producing gas fields are concentrated in the northeast part of the planning
area, within the Madden field (Map 33) containing more than one third of the total wells. The
Fort Union Formation has been productive in 737 (23 percent) of the total productive wells in the
planning area. Only 61 wells have produced from the Madison Limestone (less than 2 percent
of all producing wells), with most wells located at the Circle Ridge and Beaver Creek fields.
Although only eight Madison Limestone wells produce at the Madden field, that field accounts for
more than 98 percent of all Madison Limestone gas production.

Table 3.20, “Producing Oil and Gas Fields and Cumulative Production in the Planning Area

as of the End of 2007” (p. 340) lists producing oil and gas fields and cumulative production
through 2007. The major producing gas fields in the planning area (by volume), in descending
order, are Madden, Beaver Creek, Pavillion, and Big Sand Draw. The major producing oil fields,
in descending order, are Winkleman, Steamboat Butte, Beaver Creek, Big Sand Draw, and
Circle Ridge. At the close of 2007, there were 1,566 actively producing oil and gas wells and

a cumulative oil production of approximately 502,428,297 barrels of oil and 3,885,146,697
cubic feet of gas.

Table 3.20. Producing Oil and Gas Fields and Cumulative Production in the Planning Area
as of the End of 2007

Cumulative

Fields S0 UTL Gas (thousand C_u LUEUNE Wells Active Wells | Inactive Wells
Zones . Oil (barrels)
cubic feet)

Alkali Butte 9 9,379,319 56,919 15 3 12
Alkali Butte

North 2 1,654,720 51 2 0 2
Antelope 2 1,628,096 8,421 3 0 3
Springs East

Arapahoe 2 76,942 23,674 2 0 2

Creek
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. Producing (LTI Cumulative 5 5
Fields 7z Gas (thousand oil Wells Active Wells | Inactive Wells
ones . il (barrels)
cubic feet)
Austin Creek 1 1,549,402 353,233 1 1 0
Beaver Creek 17 827,049,315 59,407,755 211 110 101
Big Sand Draw 8 196,902,304 55,515,483 87 35 52
Bison Basin 2 483,160 3,40,2540 38 31 7
Bonneville 3 1,794,895 22,751 9 5 4
Boulder Dome 3 0 11,074 4 0 4
Boysen 3 50,736 630 3 0 3
Campbell 1 477,663 31,934 2 1 1
Ridge
Carvner 1 5,600 5,575 1 0 1
Castle Garden 2 5,639,462 12,321 6 5 1
Cedar Gap 1 320,610 1,282 1 0 1
Circle Ridge 14 679 40,336,477 391 111 280
Crooks Creek 1 4,434 0 2 0 2
Crooks Gap 6 1,105,944 7,990,708 30 4 26
Dallas 5 1,021 7,199,703 109 68 41
Day Butte 2 137,468 1,589 3 1 2
Deer Creek 11 2 186,243 691 2 0 2
Derby 4 0 1,559,253 48 28 20
Dubois 1 1,555 244,570 9 3 6
Frenchie Draw 3 127,064,636 3,239,555 134 126 8
Fuller 2 25,933,280 | 2315223 73 38 35
Reservoir
Gates Butte 1 372,901 2,791 1 1 0
Girrard 3 311,411 0 3 0 3
Golden Goose 3 153,954 944,922 5 1 4
Grieve 2 95,649,598 26,580,521 36 3 33
Happy Springs 6 10,921,079 10,365,047 53 9 44
Haybarn 2 1,459,945 350,577 10 6 4
Hoodoo Hills 1 18,373 0 1 0 1
Howard Ranch 1 2,821,385 28,896 1 1 0
Indian Butte 1 21,203 0 1 0 1
Jade Ridge 2 1,015,632 33,090 2 0 2
Kanson Draw 2 1,209,038 4,760 5 1 4
Kirby Draw 1 74,428 73,428 1 0
South
Kirk 1 0 3,388 1 0 1
Kohler 1 0 83,514 1 1 0
Lander 3 677 20,787,305 273 104 169
Long Butte 4 111,614,511 20 15 7 8
Longs Creek 3 3,682,290 2,031 4 2 2
Lost Cabin 3 2,822,709 508,704 15 6 9
Lost Soldier 1 976,394 483,517 1 1 0
Lysite 5 35,891,852 35,516 7 4 3
Madden 10 1,638,302,619 1,461,492 327 264 63
Maverick 5 37,089 17,376,648 149 32 117
Springs
Maverick
Springs SE 1 9,247 233,479 7 0 7
Meigh Ranch 1 37,722 163 3 0 3
Moneta Hills 3 1,925,468 94,537 20 10 10
Mount Rogers 1 66,288 0 1 0 1
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. Producing (LTI Cumulative 5 5
Fields 7z Gas (thousand . Wells Active Wells | Inactive Wells
ones . Oil (barrels)
cubic feet)
Muddy Ridge 10 125,231,228 509,456 95 62 33
Muskrat 5 20,374,946 105,563 11 1 10
Ocean Lake 1 59,418 3,484 1 0 1
Owl Creck I 1,035,960 8,463 I | 0
Valley
Paradise Valley 1 282,365 6,469 1 0 1
Pavillion 7 275,617,842 7,617 160 129 31
Picket Lake 2 1,751,580 17,468 7 4 3
Pilot Butte 15 8,769,616 8,083,881 65 23 42
Poison Creek 1 3,634,647 8,428 8 3 5
Popo Agie 1 0 39,322 1 1 0
Riverton 5 3,631,520 1,449,045 6 0 6
Riverton Dome 9 191,340,688 3,796,698 77 44 33
Siverton Dome 9 74,444,493 218,714 36 10 26
Riverton East 1 6,751,097 22,310 1 0 1
Rolff Lake 3 1,560 1,213,079 11 5 6
Sage Creek
Net 1 21,011 58,781 4 0 4
Sand Draw 3 2,294,124 678,743 5 2 3
North
Sand Draw 7 9277,024 | 3,202,199 32 14 18
South
Sand Mesa 3 4,840,068 2,093 12 4 8
Sheep Creek 1 0 329,618 10 4 6
Sheldon 11 10,067,592 5,424,313 37 16 21
Sheldon
Northwest 8 349,175 2,682,841 30 7 23
Sheldon West 2 6,266 1,761 2 0 2
Shoshoni 2 235,573 342 3 0 3
Squaw Butte 3 801,570 48,333 9 5 4
Steamboat 17 13,449,344 | 81,260,740 167 54 113
Butte
Steffen Hill 4 449,034 0 4 2 2
Unknown 1 0 0 1 0 1
Unnamed 9 3,908,395 56,715 46 25 21
Wertz 2 12,840,976 16,277,939 8 3 5
Wickersham 2 53,159 0 2 0 2
Draw
Winkleman 6 2,783,129 118,520,664 212 123 89
Total 3,885,146,697 | 502,428,297 3,194 1,566 1,628

Source: BLM 2009¢

Annual (Figure 3.15, “Annual Oil and Gas Production Rates from Federal, Tribal, Private,

and State Wells in the Planning Area” (p. 343)) and cumulative (Figure 3.16, “Cumulative

Oil and Gas Production Rates from Federal, Tribal, Private, and State Wells in the Planning
Area” (p. 343)) graphs of oil and gas production illustrate historical volume rates and cumulative
volumes of oil and gas as a function of time from 1974 through 2007 (BLM 2009¢). The rate of
oil production declined steadily for a decade starting in 1982 and has been flat since 1993. The
rate of gas production was flat up through 1994, experienced a subsequent sharp increase and then
began to decline in 2006. In 2006, the Madden field was ranked tenth in the United States by gas
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proved reserves and twelfth by gas production (EIA 2007b). See the Reasonably Foreseeable
Development Scenario for Oil and Gas (BLM 2009¢c).
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Figure 3.15. Annual Oil and Gas Production Rates from Federal, Tribal, Private, and State
Wells in the Planning Area
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Figure 3.16. Cumulative Oil and Gas Production Rates from Federal, Tribal, Private, and
State Wells in the Planning Area

Oil and Gas Resource Estimates in the Planning Area

Table 3.21, “Summary and Estimates of Oil and Gas Resources for the Planning

Area” (p. 345) lists projections of the amount of oil, gas, and natural gas liquid resources in the
planning area. The estimates of oil and gas resources include portions of the Wind River Basin,
Southwestern Wyoming, and Bighorn Basin provinces in the planning area. It is estimated that
the planning area contains a mean undiscovered volume of approximately 35.39 million barrels
of oil, approximately 3.73371 trillion cubic feet of gas, and 54.55 million barrels of natural gas
liquids. The planning area’s oil resource could range from 9.51 to 76.12 million barrels of oil,
the gas resource could range from 1.5389 to 5.49116 trillion cubic feet, and natural gas liquids
resource could range from 19.55 to 93.62 million barrels of natural gas liquids (BLM 2009¢). See
the Reasonably Foreseeable Development Scenario for Oil and Gas (BLM 2009¢) for a more
complete summary of the assessment results.
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Table 3.21. Summary and Estimates of Oil and Gas Resources for the Planning Area

. Natural Gas Liquids
Gas (TCFG) 0il (MMBO) (MMBNGL)
Mean Undiscovered 3.13371 3539 5455
Volume!
Estimated Range of
Resources in the planning 1.5389 — 5.49116 9.51 — 76.12 19.55 — 93.62
area?

Source: BLM 2009¢

I Mean (average) undiscovered volume of all portions of assessment units lying within the planning area
2 Assuming fractile data used has a perfect positive correlation

MMBNGL million barrels of natural gas liquids
MMBO million barrels of oil
TCFG trillion cubic feet of gas

Projected Conventional Oil and Gas Drilling Activity in the Planning Area

For a baseline unconstrained reasonably foreseeable development projection (limiting factors
such as lease stipulations, or the possibility that some areas might not be administratively
available for leasing, are not considered at this stage of analysis), it is estimated that during the
next planning cycle as many as 2,566 wells (not including CBNG) could be drilled in the planning
area (Rocky Mountain Federal Leadership Forum 2002). Seventy-five of these wells could be
deep wells (more than 15,000 feet deep).

Development potential is defined as high, moderate, low, very low, and none. It is estimated that
average drilling densities per township (one township is approximately 36 square miles) during
the planning period will be:

e High — 100 or more wells

e Moderate — 20 to 100 wells

e Low — 2 to fewer than 20 wells
e Very low — fewer than two wells

e None — no wells

Of the 2,566 projected wells, most (2,542) are projected in areas of high, moderate, or low
potential (Map 17). Drilling activity will likely be concentrated in the following areas:

e High levels of activity will be in and around the Madden and Frenchie Draw fields on the
northeastern portion of the planning area and in and around the Muddy Ridge field on the
WRIR. Many new wells in these townships will likely be drilled as infill or fringe wells in
existing fields, or as reentries into existing wellbores. Some minor exploratory activity could
occur just beyond field boundaries. Well spacing is projected to be variable, in the 160- to
20-acre range.

e Moderate levels of activity will be in the northeastern part of the planning area, in and around
the Sand Mesa field, in the Beaver Creek field area, and on the southern end of the planning
area. Infill field drilling, fringe wells in existing fields, or wildcat wells to discover entirely
new fields are all possible. As with areas of projected high density drilling, well spacing in
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areas of moderate potential is likely to be variable, depending on the characteristics of the

play(s) driving development.

e In areas of projected low potential activity, future drilling will be to either improve enhanced
oil production projects; to add wells in and around existing oil and gas fields that are maturely
developed and have limited opportunities to develop the existing reservoirs or additional
deeper reservoirs; or to explore for new oil and gas reservoirs away from existing developed
areas. Well densities will remain similar to what they are at present, with isolated townships
having a low potential for an increase in drilling density.

Most of the anticipated activity in the planning area will be infill drilling to increase proven
recoverable reserves and as exploratory drilling to further explore the potential of continuous
resources identified by the USGS in the Wind River Basin and Southwestern Wyoming provinces
(USGS 2002, USGS 2005a, USGS 2005b, USGS 2008). Initial estimates of the ultimate size of
new oil or gas fields are usually too low, and over time, newer estimates of the size and ultimate
recovery contribute to growth in the reserve estimate (Central Region Energy Resources Team
1996). Factors that could contribute to increases in reserve growth in the planning area include:

e Physical expansion of fields by areal extensions and development of new producing intervals

e Improved recovery resulting from application of new technology and engineering methods

e Upward revisions of reserve calculations based on production experience and changing
relations between price and cost

Coalbed Natural Gas Production in the Planning Area

There is little CBNG activity in the planning area. Existing CBNG producing zones are coals
in the Mesaverde Formation. Three areas in the planning area have produced CBNG, two on
the southeastern fringe of the WRIR and one just 4 miles south of the WRIR boundary at the
Beaver Creek field.

Three CBNG units have been designated in the southern portion of the planning area; however, at

present, there are no producing CBNG wells in any of these units.

Table 3.22, “Cumulative Production (through October 2008) for Coalbed Natural Gas Wells
within the Planning Area” (p. 346) lists cumulative production of CBNG and produced water
from all active CBNG wells since the first producing well was completed in 1990. Cumulative
CBNG production in the planning area has been more than 5.026 billion cubic feet and cumulative
water production has been more than 13.7 million barrels.

Table 3.22. Cumulative Production (through October 2008) for Coalbed Natural Gas Wells
within the Planning Area

Cumulative Oil Cuminlbine G Cumulative Days on
Year (thousand cubic 5 Active Wells
(barrels) feet) Water (barrels) Production
1990 0 4,397 5,590 28 1
1991 0 24,520 25,057 319 1
1992 0 15,590 20,982 246 1
1999 0 39 994 8 1
2000 0 5,403 1,610,607 712 4
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. . | Cumulative Gas .
Year Cluinulrie Ol (thousand cubic Cunnulbiiie ILEYS on Active Wells
(barrels) feet) Water (barrels) Production
2001 0 8,238 1,674,494 727 4
2005 0 364,463 428,149 2,004 9to 16
2006 1,026 846,601 2,159,245 5,687 15 to 19
2007 417 1,826,016 2,843,328 3,911 11
2008 255 1,930,903 4,965,604 4,385 10 to 11
Total 1,698 5,026,170 13,734,050 18,027 57 to 69
Source: BLM 2009c

Projected Coalbed Natural Gas Drilling Activity in the Planning Area

Development potential for CBNG ranges in the planning area between moderate, low, very
low, and none. It is estimated that average drilling densities per township (one township is

approximately 36 square miles) during the planning period will be:

o Moderate: 20 to 100 wells

o Low: two to fewer than 20 wells

e Very low: fewer than two wells

e None: no wells

For a baseline unconstrained reasonably foreseeable development projection for CBNG, the
BLM estimates that during the next planning cycle, up to 861 CBNG wells could be drilled

in the planning area (Rocky Mountain Federal Leadership Forum 2002). It is anticipated that
approximately 844 of the new CBNG wells will be drilled somewhere in the areas of moderate
or low potential and the remaining 17 wells will be drilled in the areas of very low potential
(Table 3.23, “Estimated Coalbed Natural Gas Development Potential in the Planning Area
between 2008 and 2027 (p. 347)) (Map 20). CBNG wells drilled through 2017 will likely be in
areas of moderate potential where there is existing or proposed activity.

Table 3.23. Estimated Coalbed Natural Gas Development Potential in the Planning Area
between 2008 and 2027

Number of
Development Axtal(tatallacres) Townships with Average New Wells | Percent of Planning
Potential Development per Township Area
Potential
High 0 0 110 0
Moderate 149,401 6.48 60 2.30
Low 1,309,236 56.82 8 20.18
Very Low 1,611,953 69.96 0.25 24.85
None 2,907,578 126.20 0 44.82
Not Assessed 508,759 22.08 0 7.84
Source: BLM 2009¢

Produced Water

Water is often produced in conjunction with the production of oil and gas from most reservoirs.
Water is injected into oil reservoirs as part of waterflooding projects or the water produced in
conjunction with oil and gas production can be disposed of (injected) into the subsurface. Produced
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water that is not injected is disposed of in evaporation ponds, and in a limited number of ponds,
managed by the State of Wyoming under WYPDES. Waterflooding projects also cause an increase
in associated water production. Figure 3.17, “Annual Water Injection and Water Production Rates
in the Planning Area (includes the Wind River Indian Reservation)” (p. 348) shows volumes of
annual water produced and annual water injection. Increases in water production in recent years
are mainly tied to increased gas production (Figure 3.15, “Annual Oil and Gas Production Rates
from Federal, Tribal, Private, and State Wells in the Planning Area” (p. 343)). Cumulative water
produced through August 2007 was 4,389,859,424 barrels.

Water injection (mostly for waterflooding purposes) was highest from 1982 through 1992 and then
dropped off for a number of years when oil prices were very low and there was little incentive to
produce oil. Water injection began to increase again in 1999 and peaked in 2006, at more than
50 million barrels (BLM 2009¢). With higher oil prices in recent years, there has been added
incentive to bear the additional costs of waterflooding to obtain additional oil production. Since
1982, the water production curve has tended to mirror the water injection curve, but at higher rates.

Coproduction of water associated with oil and gas development is unavoidable at most locations.
Wyoming allows water produced with oil and gas to be disposed of by injection in a permitted
disposal or enhanced recovery well, evaporation in an approved pit, or discharge into a surface
water source through an outfall permit. At present, the planning area has 26 active and two shut-in
disposal wells (Wyoming Oil and Gas Conservation Commission 2008).
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Figure 3.17. Annual Water Injection and Water Production Rates in the Planning Area
(includes the Wind River Indian Reservation)
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The geographic distribution of water quality samples in relation to TDS and salinity can be found
in the Reasonably Foreseeable Future Development Scenario for Oil and Gas (BLM 2009c¢).

Management Challenges for Oil and Gas Development

A variety of management challenges for oil and gas exploration and development are associated
with both public and internal BLM issues. Oil and gas exploration and development is a necessary,
but sometimes contentious, activity with highly vested stakeholders. Oil and gas development in
the planning area is associated with management challenges including impacts to resources and
resource uses, produced water, mixed ownership patterns, and a variety of other issues.

Oil and gas development includes challenges for handling the disposal of produced water of
variable quality, particularly TDS, while meeting management objectives for resources and
resource uses. Management of produced water from oil and gas activities tends to be a disposal
issue, not an impact on water quantity, because these wells do not produce from aquifers that
meet the standards for U.S. drinking water.

The BLM also faces management challenges related to oil and gas development pressures and
the need to conserve habitat for greater sage-grouse. In 2010, the U.S. Fish and Wildlife Service
(USFWS) designated the greater sage-grouse as a candidate species for listing under provisions of
the ESA (USFWS 2010). The BLM, in coordination with other federal and state agencies, local
government, local working groups, and public land users, is implementing measures to conserve
greater sage-grouse habitat and populations. Some areas with oil and gas development potential
in the planning area lie within high-quality greater sage-grouse habitat; therefore, the BLM is
challenged with how to manage such development while protecting greater sage-grouse habitat.

The viability of wildlife population levels is linked to a variety of factors, including habitat
fragmentation. The BLM faces management challenges resulting from habitat fragmentation
caused by oil and gas operations.

Oil and gas resources in the planning area might be located, in part, in areas with important visual
resources, including ACECs, historic trails, and other scenic vistas. The BLM faces the challenge
of managing oil and gas exploration and development while mitigating impacts to visual resources
and meeting Visual Resource Management (VRM) objectives.

The land ownership pattern in the planning area consists of mixed ownership between
BLM-administered lands, the WRIR, state trust lands, private lands, private surface overlying
federal mineral estate, USFS lands, and lands managed by the Bureau of Reclamation.
Management of oil and gas operations becomes more complex where projects are proposed in
areas of mixed ownership.

Oil and gas activities, like other mineral development, fluctuate with price. The level of activity
in “oil equivalents” such as natural gas increased with the international price of petroleum. As
that price fell starting in the beginning of 2009, natural gas Applications for Permit to Drill
(APDs) also fell. The high fluctuation in activities causes planning and staff issues for the BLM
and impacts the local economy that depends on mineral activities.

Additional management challenges for oil and gas exploration and development for the BLM
include:

® Processing timeframes for APDs and notices to conduct seismic exploration
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e Timing restrictions on oil and gas leases, Notices of Intent to conduct geophysical exploration,
and APDs

e Processing timeframes for ROW applications

e Road design requirements

e [ essee’s/operator’s surface use rights

e Impacts from oil and gas development and exploration activities on grazing lessees

e Impacts from oil and gas development and exploration activities on cultural resources

e Impacts from oil and gas development and exploration activities on air and water quality
e [mpacts from oil and gas development and exploration activities on soils and vegetation
e Multiple-use conflicts resulting in restricted access to oil and gas resources

e Impacts from oil and gas development on levels of CO; in the atmosphere and on climate
change

e Economic impacts on local, state, and federal government from oil and gas production in the
planning area

e Split-estate issues

e Staffing and priority to complete oil and gas workload
3.2.5. Leasable Minerals — Oil Shale-Tar Sands

Oil shale-tar sands are an unconventional type of oil production (as distinguished from the
recovery of oil and gas from shale formations). At present, there is no development of oil shale-tar
sands in the planning area. There are low-quality oil shale deposits in the southern part of the
planning area; however, there is little potential for commercial development of these resources.
Based on these resource values, the existing Lander RMP was not amended for oil shale leasing
under the PEIS for oil shale and tar sands resources (BLM 2008c¢).

3.2.6. Leasable Minerals — Other Solid Leasable Minerals

Other solid leasable minerals (non-coal) present within the planning area include phosphate and
oil shale-tar sands (Ver Ploeg 1986). A very small segment of the Green River Formation in
the South Pass portion of the Lander planning area contains oil shale-tar sand deposits. These
remote locations are not deemed commercially viable (BLM 2008c). Lander is not part of the
programmatic analysis of oil shale-tar sands resources currently being analyzed in the PEIS
released for comment in 2012. Accordingly, no management decisions are required for oil
shale-tar sands.

Rocks of the Permian System (299 to 251 million years ago) comprise one of the most complex
and also most closely studied Paleozoic systems in the planning area. These strata are an
important source of phosphate in the Intermountain West.
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Studies over the years attempted to quantify the distribution and grade of phosphate-bearing
sedimentary rocks in the Permian Phosphoria Formation in three general locations (BLM 2009a).
The largest and most well known occurrence is on the northwest flank of the Wind River Range,
particularly in the area known as the Lander Front or Lander Slope. The rock along the Lander
Front can be traced south from the Dubois area to the Sweetwater River. The other occurrences of
phosphate-bearing sedimentary rocks are Crooks Mountain, Lysite Mountain, and the Conant
Creek Anticline southeast of Riverton (BLM 2009a).

A U.S. Bureau of Mines analysis (BLM 2009a) identified and ranked known mineral deposit
areas, which are areas having past or present mineral production and/or known mineral resources.
This effort mapped areas in relation to their favorability for phosphate. The classification of
phosphate deposits is based on two factors: how well understood the physical extent of the
deposit is (degree of geologic assurance) and how feasibly the deposit can be mined and marketed
with existing technology and under current market conditions (feasibility of economic recovery).
Table 3.24, “Percentage of Phosphate Lands in Moderate and High Favorability Classifications

in the Planning Area” (p. 351) lists the percentage of phosphate lands in moderate and high
favorability classifications in the planning area (Map 19). Crooks Mountain was not classified as
having a favorability above low in this data set.

Table 3.24. Percentage of Phosphate Lands in Moderate and High Favorability
Classifications in the Planning Area

Phosphate Field

Total Area (acres)

High Favorability
(acres / percent)

Moderate Favorability
(acres / percent)

Lander Front 400,556 3,702 (0.9%) 396,854 (99.1%)
Conant Creek 509 0 509 (100%)
Lysite Mountain 2,100 0 2,100 (100%)

Source: BLM 2009a

Other Solid Leasable Mineral Activity

Until very recently, there had been little interest in phosphate except for one proposal in which
planning area phosphate deposits were seriously considered for development during the 1960s
through 1980s. During this period, a mining company extensively surveyed, mapped, drilled,
trenched, and sampled phosphate deposits. Eventually, eight federal leases totaling 12,628 acres
were issued and held by this company until 1985 (BLM 2009a). Although the mining company
performed exploration activities under prospecting permits before it was issued leases, the
company never performed mining operations under the leases.

At present, there are no phosphate lands under lease in the planning area, but in 2008 two
proposals were submitted for phosphate prospecting and leasing, neither of which the BLM
will consider until this RMP revision is finalized and a ROD is issued. There are currently no
tar sand leases in the planning area.

There has been increased interest in phosphate potential on the Lander Front, both on federal
mineral estate and lands owned by the State of Wyoming and managed in trust. There have been
proposals for state phosphate leases.

Management Challenges for Other Solid Leasable Minerals
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Management challenges for other solid leasable minerals reflect management challenges for other
minerals in relation to impacts to resources and resource uses (especially disturbance to greater
sage-grouse and associated habitat) and challenges associated with mixed land ownership patterns.

There are additional management challenges for other solid minerals associated with the location
of phosphate deposits in the planning area. Phosphate deposits in the planning area are located, in
part, in areas with important visual resources including ACECs, NHTs, and other scenic vistas.
There are phosphate deposits on the northwest flank of the Wind River Range in the area known
as the Lander Front or Lander Slope, where scenic vistas are prominent on the landscape. The
BLM faces the challenge of managing phosphate exploration and development while mitigating
impacts to visual resources. Managing for other resource objectives in these specially designated
areas in association with phosphate development could pose additional management challenges.

3.2.7. Salable Minerals

Salable minerals, also called mineral materials, known to be present in the planning area include
sand and gravel (aggregates), common-variety (non-metallurgical-grade) limestone, granite, shale
and moss rock (lichen stone). Sand and gravel are the most common type of mineral materials
found in the planning area (Map 18). Sand and gravel are typically used for road base, oil and
gas drill pads, and various building-construction projects. Most of the limestone in the planning
area is considered common variety and therefore salable. Crushed limestone can be used for rip
rap or for road base in place of sand and gravel. Granite and moss rock are used for building or
decorative stone. Shale has been recently used for cap material in AML reclamation projects, due
to its low permeability. Refer to the Mineral Occurrence and Development Potential Final Report
(BLM 2009b) for additional information on salable minerals.

Sand and gravel are found on old terrace benches along former and existing major drainages and
pediment surfaces adjacent to range fronts. Formations for the potential exploitation of limestone
resources include the Alcova Limestone member of the Chugwater Group, and the Madison
Limestone. Large quantities of granitic mineral material are available at various places in the
planning area, most abundantly in the Sweetwater Rocks and the Granite Mountains area. Shale is
commonly obtained from exposures of Cody Shale.

Statutory and Regulatory Authority

The Materials Act of 1947 authorizes the BLM (under rules and regulations prescribed by the
Secretary of the Interior) to dispose of mineral and vegetative materials through a contract or a
free-use permit. The Surface Resources Act of 1955 amended the Materials Act to make common
varieties of sand, stone, gravel, pumice, pumicite, and cinders salable minerals. Applicable
regulations are found at 43 CFR 3600.

The BLM may dispose of mineral materials by sale or on a free-use basis to units of government
and non-profit organizations. If the BLM sells such materials, it does so at not less than fair
market value (see FLPMA, Sec. 102[9] and 43 CFR 3601.6). It is BLM policy to make mineral
materials available unless it is detrimental to do so (see 43 CFR 3601.6). However, mineral
material disposals are discretionary. The BLM may deny an applicant’s request based on various
considerations such as an inadequate plan, or to protect other competing resources (e.g., wildlife,
scenic values, grazing, and sensitive soils) identified through National Environmental Policy
Act (NEPA) analysis.
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Mineral materials may also be acquired from BLM-administered lands by the State of
Wyoming Department of Transportation for development of federal-aid highways, under a
Title 23 Material Site ROW realty action. The authority for Title 23 actions is an Interagency
Agreement between the BLM and the Federal Highway Administration AA-851-1A2-40, dated
July 1982. In Wyoming, this is implemented under Memorandum of Understanding (MOU)
WY920-08-07-192, among the BLM, Wyoming Department of Transportation, and the Federal
Highway Administration, signed August 24, 2007.

There are two broad categories of mineral material disposals: exclusive disposals and
non-exclusive disposals. Under exclusive disposals, the purchaser has an exclusive right to the
materials and sole responsibility for developing and reclaiming the site or a designated portion of
the site. There are three types of exclusive disposals: negotiated sales, competitive sales, and free
use permits. Non-exclusive disposals are made from sites to which the general public has access
and more than one party has a right to remove materials. There are two types of nonexclusive
disposal sites: the community pit and the common use area (CUA). The distinction between the
two is that community pits are limited areas with extensive disturbance requiring reclamation,
while CUAs are generally broader geographic areas which, after removal of the minerals, require
little or no reclamation. The BLM may impose a reclamation fee on the user to cover the BLM’s
costs to reclaim the disturbance.

Due to its demand as a decorative building stone, several CUAs have been established for moss
rock collection in the planning area. Only two CUAs, Little Popo Agie CUA and Diamond
Springs CUA, remain active but are near depletion of readily available moss rock.

For exclusive disposals, the BLM is commonly approached by a private or public entity (e.g.,
local government agency) with a specific plan to obtain mineral materials from a certain location.
The BLM must then process the request under the NEPA process and develop any necessary
stipulations and mitigations required to protect other resources affected by the disposal. Typically,
environmental assessments are performed for each proposal. When a contract for mineral
materials amounts to less than 50,000 cubic yards or the disturbance covers an area of less than 5
acres, a categorical exclusion is commonly granted.

Once a determination is made to process a mineral material disposal, a contract is issued to
describe the location of the disposal, the quantity of material authorized to be removed, and the
total cost of the material. Contracts also include the terms of use (such as seasonal restrictions and
access), and the required bond for reclamation. The terms of payment depend on the total cost
of the material. If the cost is under $2,000, the total amount is due in full when the contract is
issued. Cost of the material is determined by the most up-to-date appraisal schedule furnished by
the BLM.

Non-exclusive disposals are usually accomplished “over the counter” at the field office. A
customer seeking mineral materials will identify what type of material is desired and will then be
directed to one of several areas developed for that purpose. The customer must sign a contract
and pay in advance for the desired quantity of material. The cost of the material is determined by
the most up-to-date appraisal schedule.

Mineral Materials Activity

The amount of mineral material disposals generally reflects economic conditions. Because the
main uses of mineral materials are associated with construction work and oil field development,
these activities highly reflect mineral material use and disposal. The increase in oil and gas
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activity from approximately late 2004 until the third quarter of 2008 resulted in a period of
increased use of mineral materials in the planning area. Planning area infrastructure has remained
static during the last planning cycle, and due to this, free use permits and material sales have
decreased compared to earlier periods. In addition, most of the large AML projects in the Gas
Hills and Crooks Gap Districts have been completed as of the mid-2000s; these were large
contributors to disposal activity.

Aggregate disposals track the economy and AML work. Disposals experienced a higher rate
during the late 1980s until mid-2000s due to the large amount of AML work. Also, demand
increased due to increased oil field development in the mid-to-late 2000s. Development dropped
off substantially beginning in fall of 2008.

In the late 1980s, more than 500,000 cubic yards of limestone were sold in the Gas Hills for the
purpose of AML work at former uranium mining properties. This material was taken from the
Dutton Anticline where the Alcova Limestone is exposed at land surface. The permit expired in
2000, and there has since been no substantial use of these resources.

Large quantities of granite (up to 100,000 cubic yards) were sold from the so-called Black Rock
quarry approximately 9 miles north of Jeffrey City over the last decade or so for the purpose of
completing various AML-related projects. There has been no substantial use of these resources

since.

Approximately 1.5 million cubic yards of shale were removed from shale pits near the Gas Hills
and more than 1 million cubic yards were removed from another pit south of Jeffrey City, both
utilizing this material for AML reclamation activities during approximately the last decade. There
has since been no substantial use of these resources.

Moss rock disposal in the planning area has declined possibly due to two factors. Two CUAs
were substantially utilized and availability of substantial quantities of high-quality moss rock
in these locations is limited. The public-at-large is less willing to obtain moss rock through
individual negotiated sales due to higher costs associated with cost recovery policy and delays
associated with NEPA analyses.

Sand and gravel are the only mineral materials commonly authorized for disposal under free use
permits in the planning area (Table 3.25, “Authorized Mineral Material Free Use Permits in the
Planning Area” (p. 355)). Sand and gravel and soil/fill materials are the only pending mineral
material free-use permits in the planning area (Table 3.26, “Pending Mineral Material Free Use
Permits in the Planning Area” (p. 355)).
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Table 3.25. Authorized Mineral Material Free Use Permits in the Planning Area

Entity Name or location Case Number Commodity Amount
Wyoming Game and |Bear Creek Pit, East WYW152033 Sand and gravel 3,000 CY
Fish Department Fork Wind River
Fremont County Road|Jeffrey City Pit WYW154885 Sand and gravel 130,000 CY
Department
Town of Dubois Overlook site WYW159799 Sand and gravel 10,000 CY
Fremont County Road | Moneta-Lysite Hwy WYW149779 Sand and gravel 40,000 CY
Department Project
Fremont County Road|Lost Cabin Pit WYW152039 Sand and gravel 200,000 CY
Department
Wyoming DEQ AML | Gas Hills haul road WYW158055 Sand and gravel 20,000 CY

restoration project
Source: BLM 2009b
AML Abandoned Mine Land
CY cubic yard
DEQ Department of Environmental Quality
Table 3.26. Pending Mineral Material Free Use Permits in the Planning Area

Entity Name or location Case Number Commodity Quantity
Fremont County Road|Sec. 23, T. 37 N,, WYW135187 sand and gravel 10,000 CY
Department R. 94 W. (Muskrat

Crossing)
Fremont County Road|Sec. 6, T. 36 N., R. 93 WYW135188 sand and gravel 15,000 CY
Department W. (Muskrat Pit)
Fremont County Road|Sec. 27, T. 30 N., R. WYWI147151 sand and gravel 8,072 CY
Department 95 W. (Sweetwater

Station)
Fremont County Road|Sec. 1, 12, T. 38 N., R WYW147157 sand and gravel 20,000 CY
Department 91 W. (Lysite Gravel

Pit)
Fremont County Road|Sec. 30, T. 39 N., WYW159824 sand and gravel 5000 CY
Department R. 90 W. (Badwater

Borrow)
Wyoming Department|Sec. 26, T. 35 N., R. WYW152035 soil/fill 10,000 CY
of Transportation 94 W.
Wyoming Department|Sec. 9, T. 34 N, R. 92 WYW152036 soil/fill 10,000 CY
of Transportation W.
Wyoming Department|Sec. 32, T. 35 N., R. WYW152037 soil/fill 10,000 CY
of Transportation 93 W.
Wyoming Department|Sec. 31, 32, T. 35 N., WYW152038 soil/fill 10,000 CY
of Transportation R. 92W.
Source: BLM 2009b
CY cubic yard
N North
R Range
Sec. Section
T Township
W West

The planning area currently has authorized sales of mineral materials for sand and gravel,

decorative stone and moss rock. The planning area has pending sales of mineral materials for sand
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and gravel, shale, limestone, moss rock, and decorative stone (Table 3.27, “Current and Pending
Authorized Sales of Mineral Materials” (p. 356)).

Table 3.27. Current and Pending Authorized Sales of Mineral Materials

Status Commodity Quantity

Current Sand and gravel 50,000 cubic yards

Current Decorative stone 100 tons

Current Moss rock 10 tons

Pending Sand and gravel 18,000 cubic yards + undetermined
amount

Pending Shale 100,000 tons

Pending Limestone Undetermined amount

Pending Moss rock 650 tons

Pending Decorative stone 15 tons

Source: BLM 2009b

Management Challenges for Salable Mineral Development

Management challenges associated with disposal of mineral materials result from adverse impacts
to resources and resource uses from mining activities and the demand for mineral materials. The
need to conserve greater sage-grouse habitat can conflict with the development of mineral material
resources. Some salable mineral resources in the planning area might lie in or near habitat for
the greater sage-grouse. Although salable mineral disposals are discretionary, the BLM faces
challenges in meeting demands for these minerals while protecting greater sage-grouse habitat.

Areas of mixed land ownership pose additional management challenges for mineral material
disposal. Management of salable mineral operations becomes more complex where projects are
proposed in areas of mixed ownership. In particular, salable mineral operations on land surface
patented under the Stock Raising Homestead Act can present management challenges related to
coordinating the concerns of the surface owner with the mineral operations. The 1983 Watt v.
Western Nuclear U.S. Supreme Court decision, which established that gravel on Stock Raising
Homestead Act lands belonged to the federal government, was a case originating in the planning
area near Jeffrey City.

Due to the relatively high cost of transportation to the site of end use compared to value in place,
salable minerals tend to serve local markets. These minerals help meet the demand for community
growth. The BLM faces management challenges in meeting the demand for mineral materials to
meet local needs while mitigating potential impacts to other resource values.

3.3. Fire and Fuels Management

Fire is an integral part of the ecological process of many plant communities in the planning area.
Several vegetation types in the planning area have developed under a regime of intermittent fires
and have adapted to the impacts of fires in some way. For each vegetation type, fire behavior
varies based on many factors, including topography and site productivity. Highly productive
sites, such as north slopes, generally have more biomass and therefore can carry fires better than
less productive sites characterized by less fuel.

Within the western sagebrush steppe ecosystem, natural and human-caused fire played an
important role at the landscape level in creating a mosaic of early, mid, and late seral sagebrush
steppe in the varied habitat types (Paysen et al. 2000). It is important to not overlook the
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prehistoric and early historic human use of fire, possibly to modify habitat types for hunting
purposes (Arno 1983, Barrett and Arno 1982).

The 2001 Review and Update of the 1995 Federal Wildland Fire Management Policy is the
primary interagency wildland fire policy document. In February 2009, a joint effort between the
BLM, USFS, Bureau of Indian Affairs, USFWS, and the NPS resulted in updated guidance

for implementation of the Federal Wildland Fire Management Policy (DOI and USDA 2009).
This guidance provides for consistent federal implementation of the Federal Wildland Fire
Management Policy.

According to the implementation guidance for the fire policy the following terms are used to
describe the different types of fire:

e Prescribed fire — Any fire ignited by management actions to meet specific objectives. A
written, approved prescribed fire plan must exist, and NEPA requirements (where applicable)
must be met, prior to ignition.

e Wildland fire — A general term describing any non-structure fire that occurs in the vegetation
and/or natural fuels.

e Wildfire — An unplanned ignition caused by lightning, volcanoes, unauthorized, and accidental
human-caused actions and escaped prescribed fires.

The BLM fire management program focuses on two categories of fires: unplanned/wildfires
and planned/prescribed fires. The objectives of prescribed fires include reduction of fuels,
maintenance or improvement of wildlife habitat or range conditions, control of invasive species,
and maintenance of the historic fire return interval. Firefighter and public safety are the highest
priority in every fire management activity.

For much of the last century throughout the United States, fire management has focused on the
suppression of wildfires with minimal use of prescribed fires to achieve management objectives.
As a result, there has been a buildup of vegetative fuels and biomass, exacerbated by the impacts
of disease and drought.

Both wildfires and prescribed fires could be utilized as management tools to achieve
predetermined objectives established through the land use planning process. The fire management
program utilizes a full suite of fire suppression tactics in containing and controlling wildfires
throughout the planning area, with the highest likelihood for use of full suppression tactics
occurring in areas with high resource and/or human values and in areas with intermingled land
ownership patterns, while also utilizing prescribed fire and other fuel treatments to help meet the
objectives of other resource management programs.

The BLM response to wildland fires is based on values to be protected from and/or enhanced

by wildland fires. The response to wildland fires also considers the ecological, social, and legal
consequences of fires. The circumstances under which a fire occurs, and the likely consequences
to firefighter and public safety and welfare, natural and cultural resources, and values to be
protected, dictate the appropriate response to the fire. The response to wildland fires considers all
resource values and concerns and is coordinated across jurisdictional boundaries. Although fire
terminology changes over time, the approach to suppression actions remains relatively consistent.

The Wind River Bighorn Basin District has interagency cooperative agreements with the
Shoshone National Forest, WRIR, Wyoming State Forestry, Fremont County Rural Fire
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Associations, Hot Springs County, Natrona County, Sweetwater County, Carbon County, city of
Riverton, city of Lander, all local fire battalions, local volunteers, and all Firewise communities.
Fire suppression operations are coordinated with the Cody Interagency Dispatch Center.

3.3.1. Unplanned/Wildfire

Wildfires are unplanned ignitions caused by natural events (e.g., lightning) or by human

acts. There have been numerous large fires in the planning area from 1988 to 2008 at a scale
and quantity that exceeds the annual average acreage burned in the previous 13-year period
from 1974-1987.(Table 3.28, “Selected Large Wildfire Occurrences in the Planning Area,
1988-2008 (p. 358)). Whether this trend is part of the natural fire cycle or representative of
flammable conditions because of past fire and vegetation management is not precisely understood.
Regardless, it appears that the planning area is within an undetermined period of more frequent,
larger fire occurrence. Much of the forest, shrublands, and grasslands are vulnerable to wildfires,
but under existing conditions the areas that have the greatest potential for large wildfires are
within the 15- to 19-inch and 20-inch precipitation zones where natural fuel loading is greater
(Map 44). Almost all of the fires larger than 100 acres within the planning area have been within
these precipitation zones. Figure 3.18, “Acres Burned and Number of Wildfires per Year within
the Lander Field Office, 1974-2008” (p. 360) depicts the number of wildfires and the number of
acres burned by wildfires each year from 1974 to 2008.

The nature of historical fire patterns in sagebrush communities, particularly in Artemisia
tridentata wyomingensis, 1s not well understood, and there was likely a high degree of variability
(Zouhar et al. 2008, Baker 2006). Depending on the species of sagebrush and other site-specific
characteristics, fire return intervals from 10 to well over 300 years have been reported (Zouhar et
al. 2008). In general, fire extensively reduces sagebrush and some varieties, such as Artemesia
tridentata wyomingensis, can take up to 150 years to reestablish in an area (Braun 1998, Baker
2006).

Table 3.28. Selected Large Wildfire Occurrences in the Planning Area, 1988-2008

Name Year Jurisdiction Cause Acres Precipitation Fuel Type
Zone (inches)
North Fork 1988 BIA Lightning 25,000 10-14 and |Wyoming
(approximate) 15-19 sagebrush/
grass,
mountain
shrub/grass,
juniper/limber
pine

Kates Basin 2000 BIA Lightning 137,069 10-14, 15-19, | Wyoming

and 20+ sagebrush/
grass,
mountain
shrub/grass,
juniper/limber
pine, lodgepole
pine
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Name

Year

Jurisdiction

Cause

Acres

Precipitation
Zone (inches)

Fuel Type

Murphy Draw

2000

BLM

Human Caused

1,365

15-19

Wyoming
sagebrush/
grass,
mountain
shrub/grass,
juniper/limber
pine

Red Canyon

2000

BLM

Lightning

1,312

15-19

Wyoming
sagebrush/
grass,
mountain
shrub/grass,
juniper/limber
pine

Bighorn Flat
Unit 3

2000

BIA

Escaped
Prescribed Fire

751

10-14

Wyoming
sagebrush/
grass

Beaver Rim

2001

BLM

Lightning

1,927

15-19

Wyoming
sagebrush/
grass,
mountain
shrub/grass,
juniper/limber
pine

Bighorn Flat
Unit 1

2001

BIA

Escaped
Prescribed Fire

655

10-14

Wyoming
sagebrush/
grass

Pass Creek

2002

BLM and
USFS

Lightning

13,433

15-19 and 20+

Wyoming
Sagebrush/
grass,
mountain
shrub/grass,
juniper/limber
pine, lodgepole
pine

South Fork 2

2002

BIA

Lightning

13,978

15-19 and 20+

Wyoming
sagebrush/
grass,
mountain
shrub/grass,
lodgepole pine

Sagehen

2005

BLM

Lightning

1,271

15-19

Wyoming
sagebrush/
grass,
mountain
shrub/grass,
juniper/limber
pine

Wise Flat

2006

BIA

Lightning

1,044

15-19

grass, juniper/
limber pine

Bull Ridge

2006

BIA

Lightning

837

15-19

grass, juniper/
limber pine
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Name Year Jurisdiction Cause Acres Precipitation | Fuel Type
Zone (inches)

Washakie Park 2006 BIA Lightning 1,240 15-19 Wyoming
sagebrush/
grass,
mountain
shrub/grass

Poison Spider 2006 BLM Lightning 3,166 15-19 Wyoming
sagebrush/
grass,
mountain
shrub/grass,
juniper/limber
pine

Total Acres 203,048

Source: BLM 2009a

BIA Bureau of Indian Affairs

BLM Bureau of Land Management

USFS United States Forest Service
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Figure 3.18. Acres Burned and Number of Wildfires per Year within the Lander Field

Office, 1974-2008

Public Safety and Resource Protection
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Title 1 of the Healthy Forest Restoration Act requires identification and mapping of the fire
regimes and Fire Regime Condition Classes (FRCCs) on BLM-administered lands at risk of
wildfire and insect or disease epidemics. BLM policy requires that existing and desired resource
conditions related to fire management be described in terms of three condition classes and five fire
regimes. The FRCC system classifies existing ecosystem conditions to determine priority areas
for treatment. This system provides a measure of the existing vegetation community’s degree

of departure from a reference condition. Departure from the reference condition can indicate
changes to key ecosystem components such as vegetation characteristics; fuel composition;

fire frequency, severity and pattern; and other associated disturbances, such as insect- or
disease-related mortality. FRCC involves two pieces of information: the historic fire regime and
the condition class. Fire regime is the inferred historic fire return interval and severity on a given
landscape (Table 3.29, “Fire Regime Groups and Descriptions” (p. 361)), while condition class is
the departure of the given area from the historic fire interval.

Fire regime is an indicator of the role wildfires play in an ecosystem. A natural fire regime is

a general classification of the role fire would play across a landscape in the absence of modern
human mechanical intervention, but including the possible influence of intentional aboriginal fire
use (National Wildfire Coordinating Group 2003). The BLM utilizes five historic fire regimes
based on the average number of years between fires (fire frequency) combined with the severity
(amount of replacement) of the fire on the dominant overstory vegetation.

Table 3.29. Fire Regime Groups and Descriptions

Group Frequency Severity Severity Description

I 0 to 35 years Low/mixed Generally low-severity
fires replacing less than 75
percent of the dominant
overstory vegetation; could
include mixed-severity fires
that replace up to 75 percent
of the overstory.
II 0 to 35 years Replacement High-severity fires
replacing more than 75
percent of the dominant
overstory vegetation.
I 35 to 200 years Mixed/low Generally mixed-severity;
could also include
low-severity fires.
v 35 to 200 years Replacement High-severity fires.
A% More than 200 years Replacement/any severity |Generally replacement-
severity; could include
any severity type in this
frequency range.

Source: DOI and The Nature Conservancy 2008

Historically, wildfires in the planning area have generally been group III or IV, meaning that
wildfires occurred every 35 to 200 years. The amount of overstory replacement was highly
variable.

FRCC describes the degree of departure from the historic natural fire regime in terms of either fire
frequency or stand replacement (Hann and Bunnell 2001). Extreme departure from the historic
fire regimes results in changes to one or more of the following ecological components: vegetation
characteristics (species composition, structural stages, stand age, canopy closure, and mosaic
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pattern); fuel composition; fire frequency, severity, and pattern; and other associated disturbances
such as livestock grazing and drought. The majority of the planning area is composed of FRCC 2
and 3 (Map 42). FRCC describes ecosystem health, as follows:

e Condition Class 1. For the most part, fire regimes in this fire condition class are within
historical ranges. Vegetation composition and structure are intact. Therefore, the risk of losing
key ecosystem components from the occurrence of fire remains relatively low.

e Condition Class 2. Fire regimes on these lands have been moderately altered from their
historical range by either increased or decreased fire frequency. A moderate risk of losing key
ecosystem components has been identified on these lands.

e Condition Class 3. Fire regimes on these lands have been substantially altered from their
historical return interval. The risk of losing key ecosystem components from fire is high. Fire
frequencies have departed from historical ranges by multiple return intervals. Vegetation
composition, structure, and diversity have been substantially altered. Consequently, these
lands verge on the greatest risk of ecological collapse.

The planning area is divided into six Fire Management Units (FMUs) (Table 3.30, “FRCC Ratings
and Management Prescriptions by Fire Management Unit” (p. 363)) (Map 43). An FMU is a
geographic area with similar plant communities and resource and fire management objectives.
The fire program identifies a full suite of responses to all wildland fires, with responses ranging
from monitor to full suppression. The response to wildland fires also includes managing a
wildland fire for multiple objectives, including, but not limited to, firefighter safety and resource
benefit. The BLM tailors responses to wildland fires to meet management objectives. In
establishing a response to wildland fires, the BLM considers the impacts of both fire suppression
and unsuppressed fire on wildlife, viewshed, invasive species, and loss of forest products,
particularly when cumulative impacts are considered. Appendix O (p. 1605) lists the suppression
objectives, fire use and prescribed burn objectives, planned fuels treatment by vegetative type,
non-fire fuel treatment objectives, community protection and assistance, prescribed fire and
non-fire treatments, and restoration and rehabilitation objectives by FMU.

The Wyoming BLM Forest and Woodland Management Action Plan concluded that the
information regarding condition class within forest and woodland communities was based on
the foresters’ professional opinions in the absence of up-to-date inventory data (BLM 2005c¢).
Moreover, these criteria were not the same as the FRCC definitions. In the future, the goal is to
complete a vegetation fuels inventory that more accurately identifies fire regimes and condition
classes across the landscape using up-to-date definitions and determination methods as identified
in the Interagency FRCC Guidebook (DOI and The Nature Conservancy 2008).

The locations of human-caused fires have been widespread in the planning area, with heavier
concentrations of ignitions in the Green Mountain, Lander Slope, and Sweetwater Valley FMUs.
Historically, wildfires have occurred in camping and woodcutting areas from accidental ignition
caused by fireworks, campfires, and machinery. Wildfires not caused by humans have been
widespread, with natural fires occurring in areas of intense lightning activity in the Lander
Slope and Rattlesnake Hills FMUs. Table 3.30, “FRCC Ratings and Management Prescriptions
by Fire Management Unit” (p. 363) lists information regarding condition and class for the six
FMU s in the planning area.
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Table 3.30. FRCC Ratings and Management Prescriptions by Fire Management Unit
Fire Management Total Acres Fire Regime Group Fire Regime Treatments

Unit (BLM-administered Condition Class
surface acres)
Green/Crooks 262,485 (220,114) IV — lodgepole pine, 2-3 — timbered Prescribed fire and
Mountain limber pine, juniper, communities and |non-fire treatments

initial suppression
management)

WUI present

limber pine

V — lodgepole pine,
Douglas-fir

WUI present mountain shrub, big 2 — shrubland (mechanical,
shrub communities chemical, biological)
ongoing
Sweetwater Valley 2,267, 001 IV — big sagebrush 2 Prescribed fire and
(1,745,060) non-fire treatments
V — juniper, limber (mechanical,
WUI present pine, aspen chemical, biological)
ongoing
Rattlesnake Hills 191,576 (128,729) IV — big sagebrush 2 Treatment allowed,
but not ongoing
WUI present V — juniper, limber
pine, aspen
Lander Slope 269,997 (128,675) IV — mountain shrub, 2 Prescribed fire
limber pine, lodgepole treatments ongoing
Substantial WUI pine, Douglas-fir and planned
issues
Copper Mountain 194,390 (127,153) IV — big sagebrush 2 Prescribed fire and
non-fire treatments
WUI present V — juniper, limber (mechanical,
pine chemical, biological)
ongoing
Dubois (USFS has 161,232 (42,736) IV — mountain shrub, 2 Prescribed fire and

1 — the badlands

non-fire treatments
(mechanical,
chemical, biological)
ongoing

WUI

BLM Bureau of Land Management
FRCC Fire Regime Condition Class
USFS United States Forest Service
Wildland-Urban Interface

Sources: BLM 2004b; National Fire Plan 2009

Fuel Loading

Table 3.30, “FRCC Ratings and Management Prescriptions by Fire Management

Unit” (p. 363) provides a coarse scale landscape level assessment of condition class of the Lander
Field Office FMUs based on University of Wyoming GAP Analysis Program Data (University of
Wyoming 1994), ground truthing, and inputs from experts. There is no other inventory available
to determine vegetation ecological condition and fuels build up. For example, the mountain pine
beetle epidemic is present in the Dubois FMU, but the extent of the beetle epidemic is only
loosely identified in the Lander Slope, South Pass, and Green Mountain FMUs.

In forested areas, mountain pine beetle outbreaks create a buildup of dead and dry fuels that are
particularly susceptible to fire. Fuel loading caused by the pine beetle create a problem that
traditional forest management practices are not designed to address. In the absence of a local
market for beetle kill timber and lack of available funding to remove or treat beetle kill areas, fuel
loading increases the potential for wildfire spread and occurrence.
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The growing wildland-urban interface (WUI) brings more people in closer contact with forests and
woodlands, making the public more invested as stakeholders and more concerned about the health
and appearance of forests. Many treatments are designed to reduce the risk of landscape-level
fire while maintaining the aesthetic qualities of the landscape. For example, juniper woodlands
adjacent to the Red Canyon Subdivision were thinned to approximately 30-foot spacing, with

a residual woodland stand representing a diversity of age classes. The finished treatment has
maintained the qualities of juniper woodlands that landowners value, while reducing fuel loading.

The WUI could become more of an influence on fire suppression and fuel management activities
in the future. Urban development and use of public land could increase as the population grows
and the desire to live close to wildlands remains desirable. The fire and fuels treatment program
is affected by the cost of suppressing wildfires, which has increased, particularly in the WUI.
The WUI is a key aspect of fire and fuels management. Table 3.31, “Wildland Urban Interface
Treatment Areas in the Planning Area” (p. 364) lists WUI areas that have been treated for fuels
reduction.

Table 3.31. Wildland Urban Interface Treatment Areas in the Planning Area

Name Adjacent Lands Fuels Reduction Fuels Reduction | Natural Fuels Type
Jurisdiction Treatment Type Project Time
Union Pass BLM and USFS Forest fuels 10 years Lodgepole pine
mechanical
Red Canyon BLM Woodland and 5 years Juniper/limber pine
Subdivision sagebrush mechanical and sagebrush
Dubois Area BLM, USFS, and Forest fuels 15 years Lodgepole pine and
state lands mechanical mountain shrub
South Pass Atlantic BLM and USFS Forest fuels, 15 years Lodgepole pine,
City woodland, and mountain shrub,
sagebrush mechanical Wyoming sagebrush
Homestead Park BLM and USFS Forest fuels, 10 years Lodgepole pine and
woodland, and mountain shrub
sagebrush mechanical
and prescribed fire
Source: BLM 2009a
BLM Bureau of Land Management
USFS United States Forest Service
WUI Wildland-Urban Interface

Management Challenges for Unplanned/Wildfires

Over the last century, the focus on suppressing wildfires has created a management challenge
because fuels have built up and created the potential for larger wildfires. Likewise, the impacts of
disease (pine beetle and other infestations) and recent drought have created similar management
challenges. Fire and fuels management challenges have increased due to limited vegetation
treatments that reduce fuel loading, such as vegetative thinning and forest product sales.

Encroaching development and urbanization create challenges for managing wildfires in WUI
areas because the BLM needs to consider the potential impacts of fuels treatments and suppression
tactics to certain adjacent areas that still contain a natural aesthetic. As the WUI increases with
expanding development, the cost and personnel required to manage wildfires in these areas creates
additional management challenges.
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3.3.2. Planned/Prescribed Fires and Other Fuels Treatments

Prescribed fires and other methods of fuels reduction including mechanical, hand cutting and
chemical treatments, have become increasingly important as tools to manage natural fuels
buildup and to achieve habitat and rangeland health management objectives. There are many
factors that affect the success of prescribed fire and other vegetation treatment methods. With
the use of prescribed fire, these include fire behavior and characteristics including fire size,
fire intensity, fire severity and weather conditions, as well as vegetation community condition
prior to burning and the short-term and long-term management of a treatment area. Prescribed
fires can also become uncontrolled due to a number of factors, including unanticipated weather
changes. The success of non-fire fuels treatments is similar in that it is dependent upon short-term
and long-term management of the project area post-treatment, the condition of the vegetation
community prior to treatment, and the appropriate treatment location and extent to strategically
reduce fuel loading in the event of a wildfire.

The goal of all fuels reduction and vegetation management treatments is to reduce the
accumulation of hazardous fuel, diversify vegetation age class structures, or rejuvenate areas
where woody vegetation has become decadent. For example, various areas of sagebrush and
mountain shrub habitat in the Mexican Creek drainage were successfully prescribed burned
between 2002 and 2005, rejuvenating wildlife habitat and reducing conifer encroachment.

A similar prescribed burn project is being implemented near Lysite Mountain. Examples of
mechanical treatments that have been implemented within the last several years include the
reduction of timber fuels loading in the Dubois area from 2003 through the present time,
mastication of juniper in the Lander area from 2005 through 2010, and mowing of sagebrush in
the Sweetwater Valley FMU from 2005 through 2010.

Prescribed fire can be used to open the timber canopy so that more grasses and forbs are available
and areas are open to wildlife use. Fire also can provide a mechanism for controlling plant
diseases and insect infestations. Succession processes, such as aspen gradually succeeding to
lodgepole pine and other conifers in the absence of fire, could be influenced by fire management.
However, landscape scale changes such as is now being experienced because of the pine beetle
infestation are likely to be considerable contributors to aspen succession. The success of fire as a
management tool is a function of precipitation timing and amounts following the fire as well as
post-fire vegetation management including livestock grazing.

The locations of prescribed fires are primarily selected so that fire improves rangeland health and
wildlife habitat as well as targeting areas of hazardous fuel loadings. Project area boundaries are
established to enable appropriate containment and control of the prescribed fire.

There are locations and fuels situations that are not appropriate for fire treatment, such as areas
with high potential for erosion or invasive plant infestation or areas where fire would adversely
impact visual resources. Subsequent chemical treatment could reduce the adverse impacts of
invasive species following the otherwise beneficial fire treatment. In locations with Wyoming
big sagebrush, the use of prescribed fires must be considered carefully. Wyoming sagebrush
ecological sites in the planning area are in Fire Regime Group III, with the return to mature
sagebrush dominated sites not occurring for at least 35 years after burning, but more likely not
occurring for closer to 100 years. The FMU analysis needs to consider both beneficial and
potentially adverse impacts from prescribed fires and wildlife habitat requirements (Davies et al.
2008, Davies et al. 2009a).
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From 1985 to 2008, prescribed fires were used to treat 6,162 acres (BLM 2009a). Results included
improved herbaceous production, rejuvenated crown sprouting, and robust seed production
among shrub species such as true mountain mahogany, antelope bitterbrush, snowberry, and
mountain sagebrush. In a few cases, portions of the treated areas were revegetated by invasive
species such as cheatgrass, with a corresponding adverse impact to wildlife habitat and overall
ecological health.

Vegetation treatment is addressed on a case-by-case basis because fire, mechanical, hand-cutting,
and chemical treatments might not be appropriate for conditions on the ground. For example,
studies indicate that burning of certain sagebrush steppe communities should be undertaken with
caution because of the threat of invasive plant species and the importance of intact sagebrush
steppe to many sagebrush-obligate wildlife species. Though non-fire fuels management methods
can be viewed as “safer” treatment options on the landscape, many of the same issues exist for
these options, such as threats of increasing the percent composition of invasive plant species
within treated areas as well as conflicts with other resource disciplines whose goals may include
maintaining current habitat conditions.

Large-scale prescribed burn, mechanical, and chemical fuels project areas are being identified, but
to successfully achieve these landscape-level projects, planning at the allotment level needs to
include fuels treatments where vegetation types are appropriate for the use of fire or other fuels
treatment options and, in the case of prescribed fire, often include a post-fire change in livestock
grazing management as described in Wyoming IM No. WY-2005-018.

Cheatgrass is a substantial component in many areas in the Sweetwater Valley, Lander Slope, and
Copper Mountain FMUs, and it responds favorably to the reduction of shrub canopy from burning,
mechanical and chemical treatment methods, negating the beneficial impacts of fuels treatment on
the vegetative community (Zouhar et al. 2008, Blumenthal et al. 2006). There are several areas in
these FMUs that would benefit from prescribed burning, mechanical treatment such as sagebrush
mowing, and thinning of sagebrush with tebuthiuron, but these treatment methods would not be
utilized due to the expected spread of cheatgrass unless followed by application of herbicides.

The Lander Field Office has identified prescribed fire/non-fire treatment objectives, planned
fuels treatment by vegetative type, and non-fire fuel treatment objectives. At present, prescribed
burning is a tool identified for each of the five FMUs that fall under the administration of the
Lander Field Office. There are approximately 44,000 acres identified as suitable for treatment
in the next 10 years either by prescribed burning and/or by mechanical, manual, chemical, or
biological methods. Areas that are of primary interest for the use of prescribed fire are:

e Vegetation communities within the 15- to 19-inch precipitation zones, especially large-scale
prescribed fire treatments in the Rattlesnake Hills and Green Mountain FMUs and smaller
prescribed burn treatments in the Dubois, Lander Slope, Sweetwater Valley, and Copper
Mountain FMUs (Map 43).

e Areas that have shown a beneficial response from such treatments are those dominated by
mountain shrub/grass and juniper/limber pine woodlands.

e Areas that are identified within Condition Class 2 or 3 and Fire Regime Group IV.

All fuels management treatment options can also be used as tools to counter the damage from
climate change by removing decadent vegetation and rejuvenating the carbon sequestration
potential of vegetation. Fuels reduction is even more important as the climate warms and results
in fluctuating precipitation patterns. Refer to the Climate Change section at the end of this chapter
for more information regarding climate change.
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Management Challenges for Planned/Prescribed Fires and Other Fuels
Treatments

Management challenges for prescribed fire include the successful collaboration with adjacent
landowners and stakeholders in conducting prescribed fires. The success of fire treatments
depends on collaboration with affected stakeholders, including adjoining landowners or livestock
permittees, surrounding municipalities, and regulatory agencies that monitor air quality. Planned
and prescribed fires are usually successful only if BLM partners and cooperators agree with the
approach. Another substantial challenge to implementing prescribed burns is conflicts with
objectives from other resource disciplines within the BLM and other resource management
agencies. For example, wildlife habitat management can limit the timing, extent or even the

use of prescribed fire within key habitat areas.

Challenges to non-fire fuels treatments include long-term management of the area treated, public
perception of the treatment, and conflicts with management objectives with other BLM programs.
Similar to the challenges that may restrict the use of prescribed fire within the planning area,
wildlife habitat management can also restrict the use and extent of mechanical and chemical
vegetation treatments.

3.3.3. Stabilization and Rehabilitation

The Burned Area Emergency Stabilization and Rehabilitation (ES&R) Plan is an interdisciplinary
response to protecting natural resources and threats to human health and safety. The guidelines
for development of this plan are outlined in BLM Handbook H-1742-1, Burned Area Emergency
Stabilization and Rehabilitation.

Fires throughout the West have become much larger, have threatened the natural integrity of
the burnt ecosystem, and have become a threat to human health and safety. The recovery of
burned landscapes, especially from large, landscape-level fires, sometimes requires actions to
maintain the integrity of the natural resources and the safety of adjacent communities. The need
to stabilize and rehabilitate burnt areas has become increasingly important. Some areas do not
successfully recover with native vegetation and become dominated by invasive plant species.
Many communities adjacent to wildfires are threatened by erosion of bare soil, loss of public
infrastructure, and contamination of water resources.

All wildfires are analyzed for the need to implement an ES&R Plan after the fire is contained.
Indicators of the need for an ES&R Plan for a burn are areas of high-severity burns, steep terrain,
high probability of proliferation of invasive plant species after the burn, and threats to human
health and safety or loss of infrastructure. Relatively few fires in the planning area require a plan.

Table 3.32, “Emergency Stabilization and Rehabilitation Plans and Treatments in the Planning
Area between 2000 and 2007 (p. 368) lists ES&R Plans developed for the planning area between
2000 and 2007. ES&R Plans were developed for wildfires such as the Pass Creek Fire (2002),
the Arapahoe Fire (2002), and five other wildfires over the past 10 years. The plans for the Pass
Creek and Purdy fires (USFS) were complex and addressed multiple threatened resources and
values. Most of the plans are of relatively low complexity and have not required substantial
funding to implement. Increased need for ES&R Plans has corresponded with the increase in
larger fires. ES&R Plans have been developed and successfully implemented in the planning area
to rehabilitate areas infested with cheatgrass, such as in the Twin Creek watershed.
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Table 3.32. Emergency Stabilization and Rehabilitation Plans and Treatments in the
Planning Area 