Draft EIS Chapter 3—Air Quality

CHAPTER 3—AFFECTED ENVIRONMENT

3.1 INTRODUCTION

This chapter describes existing conditions for Bureau of Land Management (BLM) and U.S. Forest
Service (Forest Service) resource programs, resource uses, special designations, and the socioeconomic
environment in the Wyoming Greater Sage-Grouse Resource Management Plan (RMP)/Land and
Resource Management Plan (LRMP) (hereafter, land use plan [LUP]) Amendments Planning Area. As
summarized in Chapter 1, various laws, regulations, policies, and other requirements direct management
of resources and resource uses on BLM-administered and National Forest System Lands. The BLM Field
Offices and National Forest Service Units, which comprise the planning area, operate under these
requirements and guidance. Because this chapter describes existing conditions in the planning area, the
chapter serves as the baseline against which the BLM and Forest Service analyze and compare impacts of
the Chapter 2 Alternatives in Chapter 4 Impact Analysis.

No new environmental data collection efforts were conducted on BLM-administered and National Forest
System Lands specifically for the LUP Amendments. The BLM and Forest Service use the best data
available at the time the document is prepared. Environmental components that would not be affected or
that are not essential to the resolution of planning issues are not covered in detail. Certain information was
unavailable for use in developing this plan, because inventories either have not been conducted or were
not complete. However, conducting surveys and studies to obtain all unavailable information for inclusion
in this Environmental Impact Statement (EIS) would require additional time frames and incur exorbitant
costs.

Chapter sections are organized by (1) resource area, (2) BLM field offices, and (3) Forest Service units
with the exception of sections on air quality and socioeconomics. Figures for this chapter are located in
the Figures section of the document following the Map section. For ease of reference, the sections below
are arranged alphabetically by resource.

3.2 AIR QUALITY

This section describes air quality conditions for the entire planning area within both BLM and National
Forest System Lands. Figures for this resource area are contained within the Figures section following the
main portion of the document.

3.21 Climate

The climate in the planning area is designated as Southern Rocky Mountain Steppe, a temperate semiarid
steppe regime with average annual temperatures ranging from 35 to 45 degrees Fahrenheit (°F) (2 to 7
degrees centigrade [°C]) in most of the region, but reaching 50°F (10°C) in the lower valleys (Bailey
1995). The prevailing west winds and the general north-south orientation of the mountain ranges
influence the climate. East slopes are much drier than west slopes are in this region; mountain ranges have
similar east-west slope differences region-wide. Winter precipitation varies considerably with elevation.

Total precipitation is moderate, but it is greater than on the plains to the east and west. In the highest
mountains, a considerable part of annual precipitation is snow, although permanent snowfields and
glaciers cover only relatively small areas. Bases of these mountains receive only ten to 20 inches (260 to
510 millimeters [mm]) of rainfall per year. At higher elevations, annual precipitation increases to 40
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inches (1,020 mm), and average temperatures fall (Bailey 1995). Weather stations are located throughout
the planning area.

Bureau of Land Management Casper Field Office, Medicine Bow National Forest,
and Thunder Basin National Grassland

Meteorological data are available from the Casper Weather Service Office (WSO) Airport station from
1948 through 2012 (Table 3-1). Average temperatures range from 13°F in winter to 88°F in summer.
Average precipitation is 12 inches per year, with an average snowfall of 76 inches per year. Wind
direction is mainly from the south-west, with speeds up to 39 miles per hour (Figure 3-1).

Table 3-1. Casper Field Office, Medicine Bow National Forest, and Thunder Basin
National Grassland

Average Average
Maximum Minimum.
Temperature Temperature

Average Total
Precipitation

Average
Snow Depth

Average Total

Snowfall (in.)

(F) (F) (in.) (in.)
January 33.8 131 0.51 10.1 1
February 33.7 16.3 0.56 10 1
March 46.1 21.8 0.88 12.6 1
April 56.2 29.3 1.39 11.8 0
May 66.7 38.3 2.09 3.8 0
June 78.7 46.9 1.4 0.2 0
July 87.8 54.2 1.22 0 0
August 85.9 52.5 0.7 0 0
September 74.5 42.4 0.94 1.3 0
October 60.5 325 1.02 6.2 0
November 44.6 222 0.7 9.9 1
December 35.1 15 0.56 10.4 1
Annual 59 32 11.97 76.4 0

Western Regional Climate Center 2012

Bureau of Land Management Kemmerer Field Office and Bridger-Teton National
Forest

Meteorological data are available from the Kemmerer Water Treatment station from 1902 through 2012
(Table 3-2). Average temperatures range from 4°F in winter to 81°F in summer. Average precipitation is
nine inches per year, with an average snowfall of 51 inches per year. Wind direction is mainly from the
south-west, with speeds up to 25 miles per hour (Figure 3-2).
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Table 3-2. Kemmerer Field Office and Bridger-Teton National Forest

Average Average

. . Average Total
Maximum Minimum. 9

Precipitation

Average

Average Total Snow Depth

Snowfall (in.)

Temperature Temperature

(F) (F) (in.) (in.)
January 29.1 4.3 0.7 9.3 8
February 32 5.9 0.59 8.2 8
March 39.5 13.5 0.61 6.9 3
April 51.3 23 0.78 4.1 0
May 62.8 31.9 1.11 1.7 0
June 72.5 38.2 0.99 0.2 0
July 81.3 44.2 0.82 0 0
August 79.5 42.2 0.82 0 0
September 69.6 34 0.89 0.5 0
October 57 249 0.75 1.9 0
November 40.6 14.8 0.74 7.9 1
December 30.9 6.4 0.68 9.8 5
Annual 53.8 23.6 9.39 50.5 2

Western Regional Climate Center 2012

Bureau of Land Management Newcastle Field Office and Thunder Basin National
Grassland

Meteorological data are available from the National Weather Service station at Newcastle, Wyoming,
from 1906 through 2012 (Table 3-3). Average temperatures range from 11°F in winter to 88°F in
summer. Average precipitation is 15 inches per year, with an average snowfall of 37 inches per year.
Wind direction is mainly from the west, with speeds up to 19 miles per hour (Figure 3-3).

Table 3-3. Newcastle Field Office and Thunder Basin National Grassland

Average Average

. .. Average Total
Maximum Minimum. 9

Precipitation

Average

Average Total Snow Depth

Snowfall (in.)

Temperature Temperature

(F) (F) (in.) (in.)
January 34.1 11.4 0.45 6.4 2
February 37.9 14.5 0.51 5.9 2
March 46.4 224 0.73 6.6 1
April 57.5 32.2 1.5 3.9 0
May 68 42.2 2.51 0.5 0
June 78.4 51.6 2.52 0 0
July 87.8 59 2 0 0
August 85.7 56.9 1.63 0 0
September 74.4 46.5 1.17 0.2 0
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Average Average
. . Average Total Average
Maximum Minimum. e Average Total
Precipitation - Snow Depth
Temperature Temperature : Snowfall (in.) -
(in.) (in.)
(F) (F)
October 60.8 35.1 1.03 1.9 0
November 45.2 22.8 0.6 5 1
December 35.9 14.2 0.5 6.3 2
Annual 59.3 34.1 15.14 36.7 1

Western Regional Climate Center 2012

Bureau of Land Management Pinedale Field Office and Bridger-Teton National
Forest

Meteorological data are available from the National Weather Service station at Pinedale, Wyoming, from
1948 through 2012 (Table 3-4). Average temperatures range from -1°F in winter to 79°F in summer.
Average precipitation is 11 inches per year, with an average snowfall of 63 inches per year. Wind
direction is mainly from the west-northwest, with speeds up to 25 miles per hour (Figure 3-4).

Table 3-4. Pinedale Field Office and Bridger Teton National Forest

Average Average

f .. Average Total
Maximum Minimum. 9

Precipitation

Average
Snow Depth

(in.)

Average Total
Snowfall (in.)

Temperature Temperature

(F) (F) (in.)

Pinedale Station

January 26.5 -0.9 0.68 124 8
February 29.8 1.1 0.54 9.7 10
March 38.1 9.9 0.63 8.4 7
April 494 20.8 0.89 6.5 1
May 60.6 28.5 1.61 23 0
June 704 36.6 1.25 0.3 0
July 78.7 41.4 0.97 0 0
August 77 38 1.03 0 0
September 68.1 30.4 1.08 0.7 0
October 55.8 222 0.81 2.9 0
November 38.4 11.8 0.67 8.4 1
December 28.2 1.7 0.68 11.3 5
Annual 51.7 201 10.82 62.8 3
La Barge

January 30.1 -2.4 0.31 54 3
February 33.8 0.2 0.36 4.7 3
March 43.1 13.7 0.41 4.1 2
April 53.7 23.5 0.79 3.6 0
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Average Average
. . Average Total Average
Maximum Minimum. e Average Total
Precipitation - Snow Depth
Temperature Temperature : Snowfall (in.) -
(in.) (in.)
(F) (F)
May 64.3 31.9 1.28 1.6 0
June 73.4 39.1 1.03 0 0
July 88.3 44 4 0.62 0 0
August 81.5 42.5 0.89 0 0
September 71 33.1 0.75 0.4 0
October 59 22.8 0.63 21 0
November 41.5 10.5 0.42 3.6 1
December 30.8 -0.9 0.47 6.3 2
Annual 55.5 21.5 7.96 31.9 1

Western Regional Climate Center 2012

Bureau of Land Management Rawlins Field Office and Medicine Bow National

Forest

Meteorological data are available from the Rawlins Federal Aviation Administration (FAA) Airport
station from 1948 through 2012 (Table 3-5). Average temperatures range from 13°F in winter to 84°F in
summer. Average precipitation is nine inches per year, with an average snowfall of 52 inches per year.

Wind direction is mainly from the south, with speeds up to 32 miles per hour (Figure 3-5).

Table 3-5. Rawlins Field Office and Medicine Bow National Forest

Average Average
. L. Average Total Average
Maximum Minimum. L Average Total
Precipitation . Snow Depth
Temperature Temperature : Snowfall (in.) .
(in.) (in.)
(F) (F)
January 30.8 12.7 0.45 7.9 2
February 33.7 14.5 0.51 7.5 2
March 41.5 20.5 0.68 7.8 1
April 52.7 27.7 1.02 71 0
May 63.9 36.2 1.28 1.6 0
June 75.5 44.5 0.87 0.2 0
July 84 51.6 0.77 0 0
August 81.3 50 0.74 0 0
September 70.5 40.8 0.84 1.2 0
October 57 31.3 0.81 3.4 0
November 40.8 20.5 0.56 7.7 1
December 32 13.8 0.47 7.5 1
Annual 55.3 30.3 9 51.9 1

Western Regional Climate Center 2012
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Bureau of Land Management Rock Springs Field Office and Bridger-Teton
National Forest

Meteorological data are available from the Rock Springs FAA Airport station from 1948 through 2012
(Table 3-6). Average temperatures range from 11°F in winter to 84°F in summer. Average precipitation is
nine inches per year, with an average snowfall of 44 inches per year. Wind direction is mainly from the
west to the southwest, with speeds up to 47 miles per hour (Figure 3-6).

Table 3-6. Rock Springs Field Office and Bridger Teton National Forest

Average Average
Maximum Minimum.
Temperature Temperature

Average Total
Precipitation

Average
Snow Depth

Average Total

Snowfall (in.)

(F) (F) (in.) (in.)
January 29.3 1.4 0.5 6.9 3
February 334 14.4 0.5 5.7 2
March 42 21.2 0.66 6.8 1
April 52.9 28.8 0.95 5.8 0
May 63.6 374 1.2 2 0
June 74.6 46 0.86 0.1 0
July 83.5 53.4 0.67 0 0
August 81.1 515 0.62 0 0
September 70.7 421 0.78 0.7 0
October 57.2 32 0.83 4 0
November 40.5 20.5 0.55 5.6 1
December 30.8 12.8 0.51 6.1 2
Annual 55 31 8.63 43.6 1

Western Regional Climate Center 2012

3.2.2 Temperature

Diurnal (morning to night) and seasonal (summer to winter) ranges in temperature are greater in valleys
than on slopes (Martner 1986). Mean annual temperatures in the planning area have warmed 0.1 to 0.25
F° since 1976 (National Oceanic and Atmospheric Administration [NOAA] 2005).

Precipitation

High elevations generally experience greater amounts of precipitation than lower elevations. Mean annual
precipitation in the planning area has decreased by 0.3 to 0.6 inches since 1976 (NOAA 2005).

Dispersion

Atmospheric stability is a measure of the atmosphere’s capacity to disperse pollutants. Comprehensive
wind measurements made within the planning area were collected in the Jonah Field Project Area at a
meteorological station operated by British Petroleum (BP) from 1999 through 2003. Atmospheric stability
class (Table 3-7 and Figure 3-7) is a measure of atmospheric turbulence, which directly affects pollutant
dispersion. The stability classes are divided into six categories designated “A” (unstable) through “F”
(very stable). The “D” (neutral) stability class occurs more than half of the time. The frequency and
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strength of winds greatly affect the transport and dispersion of air pollutants. Because of the strong winds
in the region, the potential for atmospheric dispersion is relatively high, although nighttime cooling
enhances stable air and inhibits air pollutant mixing and transport.

Table 3-7. Atmospheric Stability Class Distribution Averaged from 1999 through 2003
Stability Class’ ‘ Frequency (%)

24

6.1

12.2

60.2

154

3.7

m|m| Ol O| @

Source: BP 2004.
* A = unstable; D = neutral; F = very stable

Wind Speed and Direction

Wind speed and direction are highly variable as a result of the effect of local topography in the planning
area.

3.2.3 Air Quality Characterization

Elements of air quality addressed in the air quality analysis include concentrations of air pollutants,
visibility, and atmospheric deposition.

3.2.4 Ambient Air Quality Concentrations

Ambient air concentration refers to the amount of pollutants present in a volume of air and can be
reported in units of micrograms per cubic meter (pug/m’). Concentration can also be reported as parts per
billion (ppb) or parts per million (ppm). The Wyoming Department of Environmental Quality-Air Quality
Division (WDEQ-AQD) determines background air quality levels. However, current and complete data
on the concentrations of criteria air pollutants for the planning area are not available.

Criteria Pollutants

Criteria air pollutants are those for which national health-based concentration standards have been
established. Measured pollutant concentrations with concentrations greater than these standards present a
risk to human health. Criteria air pollutants include carbon monoxide (CO), nitrogen dioxide (NO,),
sulfur dioxide (SO;), ozone (Os), particulate matter (PM,o), fine particulate matter (PM,s) and lead (Pb).
Criteria air pollutant concentrations are compared to National Ambient Air Quality Standards (NAAQS)
and Wyoming Ambient Air Quality Standards (WAAQS).

Some criteria air pollutant modeled concentrations are compared to the Prevention of Significant
Deterioration (PSD) increments. The goal of the PSD program is “to preserve, protect and enhance the air
quality in national parks, national wilderness areas, national monuments, national seashores and other
areas of special national or regional natural, recreation, scenic or historic value.” PSD increments have
been established for NO,, SO, and PM;,.
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Specific monitoring protocols, known as reference (or equivalent) methods, must be followed to
determine compliance with WAAQS and NAAQS. The WDEQ performs regulatory monitoring
throughout the State of Wyoming for CO, NO,, O;, PM;y and PM,.

Carbon Monoxide

Because carbon monoxide (CO) data are collected mostly in urban areas where automobile traffic levels
are high, recent data are often unavailable for rural areas. CO is essentially inert to plants and materials
but can have significant effects on human health because it combines readily with hemoglobin and, thus,
reduces the amount of oxygen transported in the bloodstream. Effects on humans range from slight
headaches to nausea or death.

Motor vehicles and other internal combustion engines are the dominant source of CO emissions in most
areas. High CO levels develop primarily during winter when periods of light winds combine with ground-
level temperature inversions (typically from the evening through early morning). These conditions result
in reduced dispersion of vehicle emissions. CO is also created during refuse, agricultural, and wood stove
burning, and by some industrial processes.

Nitrogen Dioxide

Oxides of nitrogen (N), including nitric oxide (NO) and NO,, are formed when naturally occurring
atmospheric N and oxygen are combusted with fuels in automobiles, power plants, industrial processes, as
well as in home and office heating. At high exposures, NO, causes respiratory system damage of various
types, including bronchial damage. Its effects are displayed by increased susceptibility to respiratory
infection and lung function changes. Within the atmosphere, NO, may be seen as reddish-brown haze. It
also contributes to visibility impacts in distant sensitive areas. NO, (and other nitrogen oxides [NOx]
compounds) also form nitric acid, a component of atmospheric deposition (e.g., acid rain.).

Ozone

Ozone (O;) is not emitted directly, but it is formed by a photochemical reaction of precursor air pollutants
emitted into the atmosphere. Ozone precursors, which include volatile organic compounds (VOC) and
NOXx, react in the atmosphere in the presence of sunlight to form ozone. The ozone precursors VOC and
NOx are emitted by mobile sources and by stationary combustion equipment. Ozone is produced year-
round, but because photochemical reaction rates depend on the concentrations of NOx and VOC and the
intensity of ultraviolet light and air temperature, ozone concentrations are generally greatest during the
summer in urban areas. Ozone concentrations can be elevated in winter snow-covered rural areas. Ozone
is a severe eye, nose, and throat irritant. Ozone is a potent oxidant that increases susceptibility to
respiratory infections and may cause substantial damage to vegetation (leaf discoloration and cell
damage) and other materials (attacking synthetic rubber, textiles, paints, etc.). There is a non-attainment
area that encompasses parts of four planning units: Rock Springs, Kemmerer, Pinedale and Bridger-Teton
National Forest (BTNF).

Particulate Matter

Particulate matter includes PM;, (inhalable particles and aerosols less than 10 microns in diameter) and
PM, 5 (fine particles and aerosols less than 2.5 microns in diameter).

PM,,

Particulate matter (PM;) impacts include deposition (soiling), localized visibility reduction, potential
corrosion, and negative health effects from particulate matter that is small enough to reach the lungs when
inhaled. PM,, emissions are generated by a variety of sources, including agricultural activities, industrial
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emissions, and road dust suspended by vehicle traffic. Within the planning area, primary sources of PM
include smoke from wildland fire, residential wood burning, street sand, physically disturbed soils, and
unpaved road dust.

PM 5

Fine particulate matter (smaller-sized PM, 5) poses the greatest health concern because it can pass through
the nose and throat and get deep into the lungs. PM,s emissions are primarily generated by internal
combustion and diesel engines, high slit/clay content soils, and secondary aerosols formed by chemical
reactions in the atmosphere. PM, 5 also contributes to visibility impacts in distant sensitive areas.

Sulfur Dioxide

Sulfur dioxide is a colorless gas that has a pungent odor. Prolonged exposure to high levels of SO, can
lead to respiratory failure and can play a large role in the aggravation of chronic respiratory illnesses such
as asthma. SO, is emitted primarily from stationary sources that burn fossil fuels (i.e., coal and oil)
containing trace amounts of elemental sulfur. Other sources of SO, include metal smelters and petroleum
refineries. SO, is also emitted on occasion from natural sources such as volcanoes. In the atmosphere, SO,
converts to sulfuric acid, a component of atmospheric deposition (acid rain), and also forms secondary
aerosols (thus, contributing to visibility impacts in distant sensitive areas).

Hazardous Air Pollutants

Hazardous air pollutants (HAP) ambient concentration data do not exist for the planning area. There are
no ambient air quality standards for HAPs. WDEQ-AQD regulates HAP emissions through the New
Source Review permitting process and applicable national emissions standards for hazardous air
pollutants (NESHAP) maximum achievable control technology (MACT) standards. However, the impact
analysis in Chapter 4 addresses HAP emissions.

Bureau of Land Management Casper Field Office, Medicine Bow National Forest,
and Thunder Basin National Grassland

Criteria pollutants monitored in the Casper Field Office, MBNG, and TBNG area include NO,, O3, PM; 5,
PM,y and SO,. Figure 3-8 shows that all monitored criteria pollutants were in compliance with NAAQS
and WAAQS in 2011. No areas in the Casper Field Office, MBNF, and TBNG area were designated non-
attainment for any criteria pollutant. Particulate concentrations associated with Powder River Basin coal
mines in Converse County have been in compliance with the NAAQS since 2008. There were three
exceedences of the 24 hour PM10 NAAQS in northern Converse County in 2012 due to high winds
(Environmental Protection Agency [EPA] 2013). In Campbell County, there were two violations of the 24
hour PM;; NAAQS near Powder River Basin coal mines in 2008 (BLM 2010). There was one exceedance
of the 24 hour PM,y NAAQS near Powder River Basin coal mines in Campbell County in 2011 and one
in 2012 (EPA 2013). These exceedences may constitute a violation of the 24 hour PM;o NAAQS if
WDEQ determines that the average of the second highest PM oconcentrations for 2010, 2011 and 2012
are greater than 150 pg/m’. Concentrations of PM, s in Campbell County have been in compliance with
the NAAQS since 2008.

Bureau of Land Management Kemmerer Field Office and Bridger-Teton National
Forest

Criteria pollutants monitored in the Kemmerer Field Office and BTNF area include NO,, O3, PM;, and
SO,. Figure 3-9 shows that all monitored criteria pollutants were in compliance with NAAQS and
WAAQS in 2011. However, elevated ozone concentrations in the Pinedale area led to the designation of
the north-eastern part of Lincoln County (as well as Sublette and part of Sweetwater Counties) as non-
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attainment for ozone in July 2012. No areas in the Kemmerer Field Office and BTNF area have been
designated non-attainment for any other criteria pollutant.

Bureau of Land Management Newcastle Field Office and Thunder Basin National
Grassland

Criteria pollutants monitored in the Newcastle Field Office and TBNG area include O3 and SO,. Figure 3-
10 shows all monitored criteria pollutants were in compliance with NAAQS and WAAQS in 2011. No
areas in the Newcastle Field Office and TBNG area have been designated non-attainment for any criteria
pollutant.

Bureau of Land Management Pinedale Field Office and Bridger-Teton National
Forest

Criteria pollutants monitored in the Pinedale Field Office and BTNF area include CO, NO,, O;, PM, 5 and
PM,. Figure 3-11 shows O; concentrations averaged over three years (from 2009 through 20011)
exceeded the NAAQS. All other monitored criteria pollutants were in compliance with NAAQS and
WAAQS in 2011. Ozone concentrations in Pinedale for 2011 exceeded the applicable NAAQS. Elevated
O; concentrations led to the designation of Sublette and part of Lincoln Counties (as well as part of
Sweetwater County) as non-attainment for ozone. The Upper Green River Basin within the Pinedale (and
Rock Springs) Field Office area was designated non-attainment for O3 in 2012.

Ozone data have been collected at three monitoring sites in the Jonah area since 2005 (Figure 3-12).
These stations have recorded elevated Os levels since 2005. The elevated ozone levels have been recorded
during the winter months, primarily in February. Ozone was once thought to be primarily a summertime
problem in urban areas. In recent years, however, elevated O; concentrations have occurred during winter
in rural areas. Elevated O; concentrations in western Wyoming are most likely associated with increased
emissions of NO, and VOC during stable conditions and adequate accumulation of snow. There are
several hypotheses regarding the cause(s) of elevated O; events during winter in rural areas, including a
combination of unique meteorological, land surface, and topographical conditions acting upon local large
scale emissions. Stratospheric O; intrusion and ozone transport from other areas have been dismissed as a
cause of elevated O; concentrations in the Pinedale area.

Bureau of Land Management Rawlins Field Office and Medicine Bow National
Forest

Criteria pollutants monitored in the Rawlins Field Office and MBNF area include CO, NO,, O3, PM; 3,
PM,, and SO,. Figure 3-13 shows that all monitored criteria pollutants were in compliance with NAAQS
and WAAQS in 2011. No areas in the Rawlins Field Office and MBNF area have been designated non-
attainment for any other criteria pollutant.

Bureau of Land Management Rock Springs Field Office and Bridger-Teton
National Forest

Criteria pollutants monitored in the Rock Springs Field Office and BTNF area include CO, NO,, Os,
PM,s, PMjy and SO,. Figure 3-14 shows all monitored criteria pollutants were in compliance with
NAAQS and WAAQS in 2011. However, elevated ozone concentrations in the Pinedale area led to the
designation of the north-western part of Sweetwater County (as well as Sublette and part of Lincoln
Counties) as non-attainment for ozone in July 2012.
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3.2.5 Air Quality Related Values

Air quality related values (AQRV) (such as flora, fauna, soil, water, cultural resources, odor and
visibility) can be impacted by air pollution. For the purpose of this analysis, the discussions will focus on
visibility, deposition of N and sulfur, and lake chemistry.

Visibility

Interagency monitoring of protected visual environments (IMPROVE) has measured visibility in national
parks and wilderness areas in the United States since the 1980s. There are seven IMPROVE aerosol
monitoring stations in Wyoming: Bridger Wilderness (near Pinedale), Yellowstone National Park, North
Absaroka Wilderness (near Dead Indian Pass), Cloud Peak, Brooklyn Lake, Boulder Lake and Thunder

Basin. Some of the best visibility monitored in the contiguous United States is at the Bridger Wilderness
station in western Wyoming.

Visibility can be expressed in various units, including SVR (standard visual range) and dv (deciview).
SVR is the distance wherein one can see the color, contrast and texture of an object. Figure 3-15 shows
daily visibility in the Bridger Wilderness as standard visual range. From 1988 through 2010, visibility in
the Bridger Wilderness stayed about the same, ranging from ten miles on the haziest days to 230 miles on
the clearest days. Visibility is similar at Yellowstone National Park (Figure 3-16), North Absaroka
(Figure 3-17), Cloud Peak (Figure 3-18), Brooklyn Lake (Figure 3-19), and Rocky Mountain National
Park (Figure 3-20). SVR is less on the clearest days in Thunder Basin (Figure 3-21) and Boulder Lake
(Figure 3-22).

Visibility can also be expressed in dv, a measure of perceived changes in visibility. One dv is defined as a
change in visibility that is just barely perceptible to an average person, about a 10% change in light
extinction.

Monitored aerosol concentrations are used to reconstruct visibility conditions for each day monitored,
ranked from clearest to haziest; conditions are reported in three categories:

e 20% clearest—Mean visibility for the 20% of days with the best visibility
* Average—Annual mean visibility
*  20% haziest—Mean visibility for the 20% of days with the poorest visibility

Figure 3-23 shows annual visibility in Bridger Wilderness from 1989 through 2010 (using the most
current data available from IMPROVE). Visibility on the 20%clearest days varies from 160 to 200 miles.
Average visibility varies from 110 to 150 miles. Visibility for the 20% haziest days varies from 70 to 100
miles. Visibility on the clearest days has improved since 1989. The Bridger IMPROVE station was sited
to monitor general air quality representative of the Bridger area, rather than the maximum impact from
gas development.

Figure 3-24 shows annual visibility in Yellowstone National Park from 1991 through 2010. Visibility on
the 20% clearest days varies from 135 to 200 miles, average visibility varies from 95 to 145 miles, and
visibility on the 20% haziest days varies from 60 to 95 miles. Visibility has improved since 1991.

Figure 3-25 shows annual visibility in North Absaroka from 2002 through 2008. Visibility on the 20%
clearest days varies from 180 to 200 miles, average visibility varies from 120 to 135 miles, and visibility
on the 20% haziest days varies from 60 to 90 miles. Visibility has stayed about the same over this period.

Figure 3-26 shows annual visibility in Cloud Peak from 2003 through 2010. Visibility on the 20% clearest
days varies from 190 to 200 miles, average visibility varies from 130 to 150 miles, and visibility on the
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20% haziest days varies from 60 to 95 miles. Visibility on hazy days has improved, although visibility on
average and clear days has stayed about the same during this period.

Figure 3-27 shows annual visibility in Rocky Mountain National Park from 1991 through 2010. Visibility
on the 20% clearest days varies from 150 to 200 miles, average visibility varies from 100 to 130 miles,
and visibility on the 20% haziest days varies from 50 to 80 miles. Visibility has improved since 1991.

Atmospheric Deposition

Atmospheric deposition, which refers to the processes by which air pollutants are removed from the
atmosphere and deposited on terrestrial and aquatic ecosystems, is reported in the document as the mass
of material deposited on an area in one year (kilogram per hectare per year [kg/ha/yr]). Air pollutants are
deposited by wet deposition (precipitation) and dry deposition (gravitational settling of particles and
adherence of gaseous pollutants to soil, water, and vegetation). The following substances are deposited:

*  Acids—Such as sulfuric acid (H,SO,) and nitric acid (HNO;). This acid deposition is sometimes
referred to as acid rain.

* Air toxics—Such as pesticides, herbicides, and volatile organic compounds (VOC).

+  Nutrients—Such as nitrate (NO; ") and ammonium (NH,").

The estimation of atmospheric deposition is complicated by contributions to deposition by rain, snow,
cloud water, particle settling, and gaseous pollutants. Deposition varies with precipitation, which, in turn,
varies with elevation and time.

Wet Deposition

The National Atmospheric Deposition Program (NADP) assesses wet deposition by measuring the
chemical composition of precipitation (rain and snow). The natural acidity of rainwater is represented by
a range of pH values from 5.0 to 5.6 (Seinfeld 1986). There are nine NADP stations in Wyoming: Snowy
Range, Sinks Canyon, Pinedale, Yellowstone National Park, Grand Tetons, Brooklyn Lake, South Pass,
Gypsum Creek and Newcastle.

The mean annual precipitation pH in Pinedale from 1982 through 2011 ranged from 4.9 to 5.5, indicating
some acidification of precipitation during that period (Figure 3-28). Data for Sinks Canyon and South
Pass show similar values of precipitation pH (Figure 3-29).

Dry Deposition

Dry deposition refers to the transfer of airborne gaseous and particulate material from the atmosphere to
the Earth’s surface by gravitational settling. The Clean Air Status and Trends Network (CASTNet)
measures dry deposition and concentrations of SO,, HNOs, sulfate (SO42'), NO; ", and NH,". There are
three CASTNet! stations in Wyoming: Pinedale, Yellowstone National Park and Centennial with data
available from the 1990’s through the present. These data for Pinedale, Centennial, and Yellowstone
National Park show dry deposition values in Pinedale to be low and steady for all pollutants, although
HNO; deposition ranged from 0.75 to 2.5 kg/ha/yr in Pinedale.

! Because of the chemistry of nitrogen- and sulfur-containing compounds and the manner in which data are
collected, it would not be appropriate to compare CASTNet and WARMS data with ambient air quality standards. In
addition, there are questions concerning the lack of consistency in the WARMS data.
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Mean annual CASTNet concentrations of HNO; are less than 0.2 ppb in Pinedale (Figure 3-30).
Typically, HNO; concentrations range from 0.02 to 0.3 ppb in remote areas and from 3 to 50 ppb in urban
areas (Seinfeld 1986). Although HNO; concentrations in Pinedale are well below urban levels,
concentrations are in the high range of those typical in remote areas. Mean annual concentrations of NO5~
are less than 0.1 ppb at Pinedale. Typically, NO5 concentrations are about 0.2 ppb in remote areas and
one ppb in urban areas (Stern 1973). Mean annual concentrations of NH4" are less than 0.4 ppb in
Pinedale. Typically, NH;" concentrations are 0.3 ppb in remote areas and 1.4 ppb in urban areas (Stern
1973). The concentrations of N compounds are about the same in Centennial (Figure 3-31) and in
Yellowstone National Park (Figure 3-32).

Mean annual concentrations of N compounds measured by the Wyoming Air Resources Monitoring
System (WARMS) at Pinedale from 2002 through 2010 are below 3 pg/m’ for NO;~ and NH,", below 0.6
ng/m’ for HNOs, and below 0.8 pg/m’ for total nitrate. These concentrations indicate particulate nitrate
and nitric acid concentrations typical for remote areas, slightly elevated ammonium concentrations (2003-
2008), and elevated concentrations of total nitrate (Figure 3-33).

More recent SO, data, as well as SO, data, were collected by CASTNet in Pinedale through 2011 (Figure
3-34). Concentrations of SO, are less than 0.3 ppb in Pinedale. Typically, SO, concentrations range from
1 to 10 ppb in remote areas and from 20 to 200 ppb in urban areas (Seinfeld 1986). Thus, SO,
concentrations in the planning region are less than concentrations typical of remote areas. Mean annual
concentrations of SO, are below 0.1 ppb in Pinedale. Typically, SO,~ concentrations are about 0.6 ppb in
remote areas and about 2.5 ppb in urban areas (Stern 1973). The SO,~ concentrations in the region are
well below urban levels and equal to levels typical in remote areas. Concentrations of sulfur compounds
are similar in Centennial (Figure 3-35) and Yellowstone National Park (Figure 3-36).

Figure 3-37 shows that mean annual WARMS concentrations of SO, and SO4 " in Pinedale were less than
1.0 ug/m’ from 2002 through 2010. These concentrations indicate sulphur compound concentrations
typical for remote areas.

Total Deposition

Total deposition refers to the sum of airborne material transferred to the Earth’s surface by both wet and
dry deposition. Total deposition level of concern (LOC) has been estimated by the National Park Service
(NPS) to be 1.5 kg/ha-year for N and 3 kg/ha-year for sulfur (NPS 2011).

Figures 3-38 to 3-43 compare total deposition near Pinedale, Yellowstone National Park and Centennial
with the total deposition LOCs set by the NPS. Total N deposition near Pinedale ranged from 1.2 to 1.9
kg/ha-year from 1982 to 2010, and was greater than the N LOC in 1995, 2002, 2005, and 2007. Total
sulfur deposition was well below the LOC for the same period. Total N deposition in Yellowstone
National Park has ranged from 1.39 to 2.18 kg/ha-year, and total sulphur deposition has been about 1
kg/ha-year. Total N deposition at Centennial has ranged from 2-4 kg/ha-year, and total sulphur deposition
has been below 3 kg/ha-year.

Lake Chemistry
Long-Term Lake Monitoring for the Bridger-Teton National Forest

The lake monitoring program on the BTNF began in 1984 to monitor AQRVs in a Class I wilderness
area. The four lakes (Black Joe, Hobbs, Upper Frozen, and Deep Lakes) that are currently monitored were
chosen based on elevation (above 2,900 meters), size (greater than 15 acres), and low acid neutralization
capacity (ANC) (Table 3-8). Chemical analyses are conducted at the Forest Service Air Resource
Management (ARM) Laboratory in Fort Collins, Colorado (http://www.fs.fed.us/ waterlab/). Lake data
for the BTNF can be obtained from the Forest Service Natural Resource Information System (NRIS)-Air
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database for chemistry of lakes, streams, and bulk deposition on and near the National Forests
(http://www.fs.fed.us/waterdata/). The lake sampling followed protocols highlighted in the BTNF Wind
River Mountains Air Quality Monitoring Program Methods Manual (Forest Service 2002b). Lakes were
typically sampled three times per year at the inlet and outlet. Collecting of the season one sample
occurred during the months after ice typically begins to break up (May to July 21). Season two sampling
occurred mid- to late summer when the lakes typically are stratified (July 22 to August 31). Lastly, season
three sampling occurred closest to typical lake freezing after fall overturn (September 1 to mid-
November). In addition, epilimnion and hypolimnion samples were collected during season two.

Table 3-8. Physical Features of Sampled Lakes

Lake Name ‘ Elevation (m) ‘ Depth (m) ‘ Area of Lake (acres) |
Black Joe 3,120 29 80
Deep 3,220 27 61
Hobbs 3,080 18 17
Upper Frozen 3,490 43 24

Data from Black Joe, Hobbs, Deep and Upper Frozen Lakes were analyzed for trends in concentrations of
lab specific conductance (Lcond), ANC (ueq/L), calcium (Ca*"), chlorine (CI), potassium (K°),
magnesium (Mg”"), sodium (Na"), NH;", NO", lab pH, and SO, (all in peg/L). Data from each lake was
analyzed for annual trends in chemistry at the lake inlet, outlet, epilimnion, and hypolimnion (hypo) in the
General Technical Report (RMRS-GTR-248WWW) from Rocky Mountain Experiment Station in
November 2010. Upper Frozen Lake was first sampled in 2000 and was later added as a very sensitive
(low ANC) lake. Due to a short sampling period, statistical analysis could not be completed. Due to its
remote location, Upper Frozen Lake was sampled once a year at the outlet during season two. General
Trend Information for the long-term lakes is displayed in Table 3-9.

Table 3-9. Significant Trends for Long-Term Lakes (1984-Present)

Black Joe Upper Frozen
Outlet

ANC —_— -_ -_ -_ v —_— —_— —_— —_— ND ND ND
NH4 —_ A A A A A —_— —_— A ND ND ND
NO3 A —_— —_— —_— —_— v —_— —_— A ND ND ND
S04 A —_— —_— —_— —_— —_— —_— —_— —_— ND ND ND
ND = Not Determined — = No change

A = Increasing trend V = Decreasing trend

Lake Trend Discussion

Black Joe Lake has increases of NO;~ and SOy at the inlet. This indicates that the lake is getting additions
of these nutrients due to atmospheric deposition and subsequent runoff entering the lake. This lake also
shows increases in NH, at the outlet and hypolimnion, which is likely a byproduct of dying algae and
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enrichment by additions of NO; and SO,. This lake is showing signs of nutrient enrichment tending
towards eutrophication. In addition to atmospheric deposition as a source for enrichment, the melting of
adjacent snowfields could be a stored source of nutrients that are being released as the snow melts.
Snowfields have all but disappeared over the last 15 years.

Hobbs Lake is truly showing signs of eutrophication with NH," increasing at the outlet, inlet and
hypolimnion. This lake is also showing decreases in NO; at the hypolimnion, which indicates NO;™ is
probably being taken up by biota in the lake system. This lake also shows a decrease in ANC or less
ability to buffer the addition of acids to the lake. Low ANCs may contribute to changes in biota within the
lake system and can be harmful to fish. These nutrient increases are due to increased atmospheric
deposition as shown by co-located deposition monitors.

Deep Lake is showing enrichment in the form of NO; and NH," in the hypolimnion. The source is likely
atmospheric deposition. This lake (like Black Joe Lake) is showing signs of nutrient enrichment trending
towards eutrophication.

Upper Frozen Lake has a limited number of samples, and not enough data is available for statistical
analysis.

More significant trends appeared in the inlet samples rather than in the outlet samples, most likely due to
lake watershed processes such as biological activity and mixing. Black Joe and Deep lakes may be
particularly influenced by melting snowfields and atmospheric deposition. Chemical concentrations in
lakes may be influenced by weather and the time of year samples were collected since lake chemistry is
increasingly influenced by groundwater after the snowmelt surge is over (Guerri 2010, personal
communication).

An increasing trend in NO; concentration was also found in lakes that were sampled in the Shoshone
National Forest (Bevenger 2008). In the Rocky Mountains, many lakes may be at or near N saturation
levels (Burns 2003, Campbell 2004) where lake N supply exceeds uptake. Increasing trends in NO;~
concentrations have occurred in at least two water catchments in the Colorado Front Range (Williams et
al. 1996). In these two catchments, NO;™ levels have increased from below detection limits to about 10
neq/L (0.62 mg/L). NH," concentrations have also been increasing at Black Joe, Hobbs, and Deep lakes.
Significant increasing trends were present in the hypolimnion at Black Joe and Deep lakes, the inlet and
outlet at Hobbs Lake, and the outlet at Black Joe Lake. The major concern associated with increasing
inorganic N in aquatic ecosystems is the potential to cause acidification (via increasing hydrogen ions)
and/or eutrophication through increased primary producers (Camargo and Alonso 2007).

The data suggest an increasing trend in SO4> at Upper Frozen and Black Joe lakes. This is opposite the
pattern of decreasing trends in SO,” concentrations observed in precipitation across the United States,
including the trends found in the NADP data discussed above and in Hobbs Lake. SO4> concentrations in
lake water may be influenced by melting snowfields (with the exception of Hobbs Lake) or local and/or
regional emissions. In the neighboring Shoshone National Forest, Bevenger (2008) found no significant
trends in SO,> at Saddlebag Lake and significant decreasing trends at Ross Lake for the outlet and
hypolimnion. On the other hand, some lakes in Colorado are exhibiting increases or no trend in SO,*
concentrations when analyzed (Mast 2009, personal communication). The cause of the increased trend in
SO,” in the Bridger-Teton lakes is not readily understood. Overall, cations (Na", Ca*', Mg%, and K")
showed significant increases in concentrations over time in some portions of the lakes possibly due to
drought, melting snowfields, or both.

Wyoming Sage-grouse Land Use Plan Amendment 3-15



Chapter 3—Air Quality Draft EIS

General observations from the data:

SO, has been increasing (hypolimnion) since the late 90’s;

+ Increase in NH," in lakes (agrees with the general increase in NH," deposition occurring across
the western US);

* Increase in NO; during season three lake sampling for Black Joe and Deep inlets;

* Hobbs Lake appears to be the lake most impacted by additions of N;

*  Deep Lake appears to be using additions of N (increasing in the hypolimnion);

« Both Black Joe and Hobbs Lakes are showing increases in NH,  at the outlets, which may
contribute to changes downstream; and

«  SO4* and N loading are higher in lakes on the south end of the Wind River Range.

These observations lead us to conclude that the chemistry and function our long-term lakes are changing
due to increased deposition of N and SO, Increases in hypolimnion and outlet NH, means there is some
eutrophication occurring (Black Joe, Hobbs and Deep Lakes). Nitrogen and sulphur concentrations are
much higher in inlets than in outlets (indicating nutrient uptake in the lakes). A N spike in the inlet
compared to the outlet meets the definition of eutrophication and represents a build-up in N entering the
lakes. All of these are of concern since minor changes in lake chemistry can change the function and
survival of biotic communities within the lake ecosystem and even downstream. Biota within the lake
ecosystem that can be affected include algae, diatoms, macroinvertebrates, and fish. Future deposition of
N and sulphur compounds must be reduced to avoid even more drastic changes from occurring, so
Federal Land managers can fulfill their obligations under the Clean Air Act (CAA) to protect AQRVs in
Class I Wilderness areas.

3.2.6 Summary of Existing Air Quality
Air quality monitoring data provided by the State of Wyoming show that air quality in the planning area
is not entirely in compliance with state and federal ambient air quality standards (Table 3-10).

Table 3-10. Summary of Air Quality Values for the Planning Area

Air Quality

Component Comment

Air Pollutant Concentrations

* Concentrations of CO, NO2, PM and SO2 are in compliance with NAAQS and

WAAQS.
Criteria air * All of Sublette and parts of Lincoln and Sweetwater counties have been designated
pollutants non-attainment for O3.

e Sheridan County has been designated non-attainment for PM, but monitored
concentrations have been in compliance with the NAAQS for many years.

Nitrogen * Concentrations of HNOs, NO3~ and NH,4" in the planning area are consistent with other
compounds remote areas.

* SO, concentrations in the planning area are below concentrations typical in remote
areas.

* S04  concentrations in the planning area are below concentrations typical in remote
areas.

Sulfur compounds
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Comment

Air Quality
Component

Visibility

* Visibility in Bridger Wilderness, Yellowstone National Park and Rocky Mountain
National Park has improved slightly over the last two decades.

Annual Visibility * Visibility in North Absaroka has stayed about the same.

* Visibility in Cloud Peak on hazy days has improved slightly, while visibility on average
and clean days has stayed about the same.

Atmospheric Deposition

* There was a slight precipitation acidification in Pinedale from 1994 through 1998 (pH

Precipitation pH as low as 4.9).

* Pinedale: Total N deposition above LOC (1.5 kg/ha-year) for some years. Total
sulphur deposition below LOC.

* Yellowstone National Park: Total N deposition above LOC for most years. Total
sulphur deposition below LOC.

* Centennial: Total N deposition above LOC for most years. Total sulphur deposition
below LOC.

Total deposition

* Black Joe: Current ANC 69.7 peq/l, flat trend from 1984 through 2010.
* Hobbs: Current ANC 70.1 peq/l, decreasing trend from 1984 through 2010.

ki:‘;,\?:ﬁrr‘;iﬁgx: * Deep: Current ANC 60.4 peq/l, flat trend from 1984 through 2010.
Capacity (Fores? * Ross: Current ANC 54.1 peq/l, decreasing trend from 1984 through 2010.
Service 2010) * Lower Saddlebag: Current ANC 55.6 peq/l, decreasing trend from 1984 through 2010.

* Upper Frozen: Current ANC 7.4 peg/l (extremely sensitive to atmospheric deposition).
* Lazy Boy: Current ANC 12.4 peq/l (extremely sensitive to atmospheric deposition).

3.2.7 Global Climate Change

Ongoing scientific research has identified the potential impacts of greenhouse gas (GHG) emissions
(including carbon dioxide [CO,], methane [CHy], nitrous oxide [N,O], water vapor, and several trace
gases) on global climate. Through complex interactions at regional and global scales, these GHG
emissions cause a net warming effect of the atmosphere (which makes surface temperatures suitable for
life on Earth), primarily by decreasing the amount of heat energy radiated by the Earth back into space.
Although GHG levels have varied for millennia (along with corresponding variations in climatic
conditions), recent industrialization and burning of fossil carbon sources have caused CO, concentrations
to increase dramatically and are likely to contribute to overall climatic changes. These overall climate
changes are typically referred to as global warming or global climate change. Increasing CO,
concentrations also lead to preferential fertilization and growth of specific plant species.

Several activities occur within the planning area that may generate GHG emissions. Oil and gas
development, large fires, and recreation using combustion engines can potentially generate CO, and CH,.
Without additional meteorological monitoring systems, it is difficult to determine the spatial and temporal
variability and change of climatic conditions, but increasing concentrations of GHG are likely to
accelerate the rate of climate change.

Global mean surface temperatures increased nearly 1.0°C (1.8°F) from 1890 to 2006 (Goddard Institute
for Space Studies 2009). Observations and predictive models indicate that average temperature changes
are likely to be greater in the Northern Hemisphere. Figure 3-44 shows data indicating that northern
latitudes (above 24° N) have exhibited temperature increases of nearly 1.2°C (2.1°F) since 1900, with

Wyoming Sage-grouse Land Use Plan Amendment 3-17



Chapter 3—Air Quality Draft EIS

nearly a 1.0°C (1.8°F) increase since 1970 alone. Figure 3-45 shows average temperature (AT) and
precipitation (PPT) trends for the conterminous United States. For both parameters, varying rates of
change have occurred, but overall, there have been increases in both AT and PPT. Temperatures in
southwestern Wyoming have increased by 0.25 to 0.4 F° per decade since 1976 and precipitation has
decreased by 0.3 to 0.6 inches per decade since 1976.

In 2001, the Intergovernmental Panel on Climate Change (IPCC) pointed out that by the year 2100, global
average surface temperatures would increase 1.4 to 5.8°C (2.5 to 10.4°F) above 1990 levels (IPCC 2007).
The National Academy of Sciences (2008) confirmed these findings but also indicated that there are
uncertainties regarding how climate change may affect different regions. Computer model forecasts
indicate that increases in temperature will not be evenly or equally distributed but rather are likely to be
accentuated at higher latitudes. Warming during the winter months is expected to be greater than during
the summer, and increases in daily minimum temperatures are more likely than increases in daily
maximum temperatures.

3.2.8 Cooperative Air Quality Management

The State of Wyoming has primacy with regard to air quality regulation within Wyoming. Adhering to
WDEQ standards is required by law. Air quality standards are maintained by the State of Wyoming,
which determines the necessity of regulating emissions. When necessary, the state regulates emissions
through its State Implementation Plan (SIP) for air quality by promulgating the appropriate rule. Federal
Land Managers such as the BLM and Forest Service strive to minimize, within the scope of their
authority, any emissions that may add to atmospheric deposition, cause violations of air quality standards,
or degrade visibility. The EPA provides oversight responsibility during this process and has approval
authority over the State of Wyoming SIP. State standards enforced in the planning area must be as strict
as or stricter than federal standards.

The BLM and the Forest Service help support interagency efforts, such as IMPROVE stations and remote
automated weather stations (RAWS), and directly fund the WARMS network.
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3.3 CULTURAL RESOURCES
3.3.1  Bureau of Land Management

General Planning Area Description

Cultural resources include any prehistoric or historic district, site, structure, building and object
considered important to a culture, subculture, or community for traditional, religious, scientific, or other
purposes. Cultural resources include archaeological resources, historic architectural and engineering
resources, and traditional resources. Archaeological resources are areas where prehistoric or historic
activity measurably altered the Earth or where deposits of physical remains (e.g., arrowheads, pottery,
bottles) are discovered. Architectural and engineering resources include standing buildings, districts,
bridges, dams, and other structures of historic or aesthetic significance. Traditional resources can include
archaeological resources, structures, topographic features, landscapes, habitats, plants, wildlife, and
minerals that Native Americans or other groups consider essential for the preservation of traditional
culture.

A cultural resource identified as significant by Native American groups may be protected under the
American Indian Religious Freedom Act (AIRFA), Native American Graves Protection and Repatriation
Act (NAGPRA), the National Historic Preservation Act (NHPA), and Executive Order 13007. The BLM
is mandated to consult Native American tribes with aboriginal territories within the planning area as part
of the Sections 106 and 110 processes to determine the presence of archaeological and/or
nonarchaeological site types (i.e., Traditional Cultural Properties (TCP), sensitive sites, sacred areas, and
other areas and sites considered special or of concern to Native Americans). Places that may be of
traditional cultural importance to Native American people include locations associated with traditional
beliefs concerning tribal origins, cultural history, or the nature of the world; locations where religious
practitioners have gone or go to perform ceremonial activities based on traditional cultural rules of
practice; ancestral habitation sites; trails; burial sites; and places where plants, animals, and minerals
important to tribes are found. Frequently, tribes are not comfortable providing detailed information about
these types of sites or their exact locations, which can cause difficulties for the Federal Agency trying to
protect them. The federal government will not be able to protect these sites if locational information is
unknown to the Federal Agency. These site types can be further protected if a tribe is willing to provide
traditional use information that can be used to determine the significance to tribal individuals.

The majority of cultural resources in the planning area are identified, evaluated, and managed as a result
of compliance with Section 106 of the NHPA. The purpose of the process required by Section 106 of the
NHPA is to identify historic properties potentially affected by undertakings and assess effects. The
purpose is also to seek ways to avoid, minimize, or mitigate any adverse effects on historic properties
through consultation among the agencies and other parties that may have interests in the affected
properties. A historic property is any prehistoric or historic district, site, building, structure or object
included in, or eligible for inclusion in, the National Register of Historic Places (NRHP). Potential
adverse effects on historic properties require consultation with the State Historic Preservation Officer
(SHPO); Native Americans in tribally sensitive sites; and affected interests such as the Oregon-California
Trails Association (OCTA), the Alliance for Historic Wyoming, and Wyoming Archeological Society.
Map 3-1 (Historic Sites and National Historic Trails) displays these for the entire planning area.

All of the above subcategories of cultural resources are evaluated and managed according to whether or
not they meet Federal standards of eligibility as established by the (NRHP [36 Code of Federal
Regulation (CFR) 60]). During the Section 106 process (43 CFR 800.4.c.2.), the BLM is required to
examine the effects of any federal undertaking on any cultural resource eligible for listing in the NRHP as
a “historic property.” The BLM evaluates the significance of historic properties in consultation with the
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Wyoming SHPO to determine if the resources are eligible for inclusion in the NRHP. The NRHP
specifies that a historic property must meet at least one of four criteria and some of the seven aspects of
integrity to be deemed ‘eligible’ for listing in the NRHP (36 CFR 60.4).

* A) Event: They are associated with events that made important contributions to broad patterns of
history.

* B) Person: They are associated with the lives of individuals important to our past.

* () Design: They embody distinctive characteristics of a type, period, or method of construction.
They can also represent the work of a master, possess high artistic vales, or represent a significant
and distinguishable entity whose components lack individual distinction.

* D) Information: They have yielded, or may be likely to yield, information important in prehistory
or history.

The seven aspects of integrity are: location, design, setting, materials, workmanship, feeling and
association. One of the seven NRHP aspects of integrity, setting, is commonly a characteristic that must
be addressed in BLM land management decisions. Setting is the physical environment of a historic
property that refers to the character of the place in which the property played its historical role. For many
historic properties, the setting is an important aspect of integrity that contributes to properties’ NRHP
eligibility. For those properties where the setting is an important aspect of integrity, the BLM must
manage the area surrounding the apparent boundary of the property to make sure that the overall setting
of the resource is addressed.

For any given portion of the planning area, the BLM classifies historic properties into management
categories. BLM Manual 8110, Identifying Cultural Resources, defines six use categories for cultural
resources:

* Scientific Use - preserved until research potential is realized

*  Conservation for Future Use - preserved until conditions for use are met

e Traditional Use - long-term preservation

*  Public Use - long-term preservation and on-site interpretation

»  Experimental Use - protected until used

* Discharged from Management - no use after recordation and not preserved

Prehistoric sites may be sorted into time periods based on relative and absolute dating techniques. The
time period often correlates to culture and lifestyle practices typical for the available technology and
societal structure. The Paleoindian period, the oldest time period, covers the time range from roughly
12,500 to 8,000 years before present (B.P.). Hunting big game was a critical component of survival
during this time period.

The Early Archaic period (8,000 to 5,000 years B.P.) likely had a broad range of subsistence practices
based on a variety of plant and animal food use, as opposed to a focus on big game typical of the
Paleoindian period. The large finely made projectile points of the Paleoindian were replaced with
considerably smaller spear and atlatl dart points, which usually had either corner or side notched bases to
facilitate hafting into a foreshaft.

The Middle Archaic period (5,000 to 2,500 years B.P.) components indicate an increased population and
an ecologically stable period. Housepit features were found in Middle Archaic-aged deposits at the
Maxon Ranch and Sweetwater Creek sites. When reviewing artifacts from the Middle Archaic, it is
possible to differentiate between artifact assemblages that seem to be associated with Great Plains
cultures and those from the Great Basin.
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The Late Archaic period (2,500 — 1,500 years B.P.) is characterized by the arrival of two distinctive atlatl
dart point styles known as Pelican Lake and Besant. None seem to have been a pure cultural component
from that period.

At the Deadman Wash site, for instance, artifacts have produced Late Archaic dates as well as dates and
diagnostic projectile points from both the Middle Archaic and Late Prehistoric time periods (Armitage et
al. 1982). This situation is likely the result of periodic occupation of sites over great spans of time
(Armitage et al. 1982).

The Late Prehistoric period began about 1,500 years ago and ended in about 1650 A.D. Two important
innovations in the Late Prehistoric period were the introduction of the bow and arrow and pottery into the
intermountain West. Atlatl dart technology continued to be used, but the bow and arrow expanded the
range of hunting techniques available to hunters at this time. Pottery allowed more effective storage of
foods and a broader range of food preparation options. Pottery also was occasionally decorated and, thus,
may have been related to culture group recognition.

Broadly, Native American cultural resources include things from discrete archaeological sites to broad
landscapes and vistas. More specific types of locations can include petroglyphs and pictographs; burials;
rock and stone alignments, circles and cairns; plant, animal and lithic collection areas; sacred and spiritual
sites; drive lines and animal traps; and the locations of important places and events in Tribal oral histories.

Casper Field Office
Prehistoric Sites

The Casper Field Office contains approximately 4,029 cultural resource investigation sites or other
cultural resource locations within the field office (BLM 2004a). Surveys to date have occurred on
approximately 192,000 acres (roughly, 5% of the field office). Most recently, the BLM completed a
regional overview of the field office that reviewed and summarized past cultural resource investigations,
the numbers and kinds of recorded resources, and cultural resource management directions (BLM 2004a).

The field office is divided into 16 subregions based on convenient geographic locales: Bates Hole, Cedar
Ridge-Badwater Creek, Chugwater, Chugwater Flats, Crescent Basin, East Wind-West Powder River,
Goshen Hole, Hartville Uplift/Spanish Diggings, Laramie Range, Pine Ridge, Powder River Basin,
Rattlesnake Hills, Saltbush Badlands, South Bighorns, Sweetwater Rocks, and Wheatland Heights.
Cultural resource inventory coverage throughout the subregions is not evenly distributed and concentrates
more on project locations. Particularly, there is a focus on projects related to energy development. A
purely scientific archaeological approach entails formal sampling techniques or focuses on areas of
particular interest. Although a complete picture of site density and distribution is problematic given the
inconsistent nature of inventory coverage, current inventory shows a higher percentage of historic
materials on the east side of the field office and a higher percentage of Native American materials on the
west, suggesting the influence of environmental factors or differing homestead success rates.
Investigations to date have recorded 7,844 cultural resource sites within the field office, including
archaeological resources, historic architectural and engineering resources, and traditional cultural
resources (BLM 2004a). Approximately 4% of the total number of cultural resources possesses both a
prehistoric and historic component of some type. A multicomponent cultural resource can be counted as
two or more separate cultural resources, even though they occupy the same location.

Native American site types found within the field office generally are prehistoric and include open and
sheltered camps, hearths, lithic scatters, stone tool quarry, lithic workshops, ritual localities, stone circles,
stone alignments, and rock cairns. Most stratified archacological resources demonstrate a full scope of
human presence in the field office, from the Paleoindian period through the Historic periods. Most
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prehistoric archaeological resources to date have been identified as being from the Late Archaic and Late
Prehistoric periods (roughly, from the last 5,000 years) (BLM 2004a).

Historic Sites

Historic era resources include trails, wagon roads, stage roads, transmission lines, irrigation canals, urban
buildings, homesteads and ranches, stock-herding camps, cairns, oilfields, bridges, mines, Civilian
Conservation Corps camps, and World War II bombing ranges (BLM 1986a; BLM 2004a; BLM 2004b;
NPS 1981).

Historic Trails

Four National Historic Trails (NHT) and Other Historic Trails of regional and national significance cross
the Casper Field Office planning area. The four NHTs are formally known as the “Oregon-California-
Mormon Pioneer-Pony Express Trail,” but generically as the Oregon Trail because the routes overlap in
many areas. The NHT area is associated with sites such as Fort Caspar and Fort Laramie. Child’s Route
was used as an alternate river corridor that coursed along the north side of the North Platte River;
contrastingly, the other NHTs routes predominately followed the south side. Child’s Route is currently
being analyzed and considered for inclusion in the NHT system. These routes, along with others
(Bozeman and Bridger trails), were major thoroughfares for westward expansion, military campaigns, and
the gold fields of California, Idaho, and Montana. John Bozeman’s shorter route to the Montana mining
areas was one of the catalysts of the Plains Indian wars in the latter half of the nineteenth century.
Additionally, the Texas Trail, the Cheyenne Deadwood Stage Road, and other historic roads were routes
important at a regional level, opening central Wyoming to settlement, commerce, agriculture, industry,
and travel.

NHTs and Other Historic Trail segments can be found on public and private land within the Casper Field
Office planning area. The Oregon Trail complex stretches 197 miles, but it is more than 550 miles long
when all routes and variants are included. Altogether, 22.5 miles of trail cross public surfaces. The
Bozeman Tails crosses 60.5 miles of public surface, with 87 miles lying on private and state lands. The
Bridger Trail has 18.3 miles of public surface and 45.9 miles on private and state lands.

Native American Sites

One Native American TCP has been documented in the Casper Field Office (BLM 2004a). The Cedar
Ridge complex is culturally important to the Eastern Shoshone and Northern Arapaho Tribes and possibly
to other Native American tribes. Cedar Ridge was established as a TCP in 1997 after extensive
consultation with the Eastern Shoshone Tribe and the Wyoming State Historic Preservation Office.
However, the Northern Arapaho also consult on, refer to, and claim Cedar Ridge as their TCP. This
locality was used for more than 5,500 years as a ceremonial site for prayers and rituals and continues to
be a sacred place for the Eastern Shoshone Tribe to conduct similar religious observances. The Cedar
Ridge site is considered integral to the proper functioning of the contemporary Shoshone ways of life. EO
13007, AIRFA, and elements of the NHPA enjoin federal agencies to prevent disturbances and provide
access to the Cedar Ridge TCP site. No other TCPs have been identified in the Casper Field Office to date
(BLM 2004a); however, others are likely to be discovered in the future as the tribal consultation process
continues.

Kemmerer Field Office

Approximately 4,400 cultural resource investigations were conducted within the Kemmerer Field Office
between 1967 and 2003. More than 192,000 acres of the field office were investigated (BLM 2004c).
Approximately 84% of the 8,400 cultural resources recorded in the Kemmerer cultural resources are
prehistoric sites that represent human activities in the area for about 12,000 years prior to the beginning of
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the historic period in the 19th century. The remaining 16% of recorded cultural resources are historic sites
related to the fur trade, emigration, early settlement and ranching, communications and transportation
networks, and natural resource extraction industries.

Prehistoric Sites

Within the Kemmerer Field Office, there are approximately 6,766 recorded prehistoric sites. Many of
these sites are interpreted as early Native American campsites or habitations, lithic scatters, or secondary
lithic procurement sites. Other site types include burials, ceremonial stone alignments, rock art, rock
shelters, ceramic-bearing sites, quarries/primary lithic procurement sites, hunting blinds, house pit
features, and bison kill and butchering sites (BLM 2004c).

The Bear River Divide Subregion contains 24 prehistoric Native American sites. The majority of the
Native American sites are classified as lithic scatters and campsites. One site with stone circles has been
identified. The Hams Fork Conglomerate Archaeological Landscape is located in this subregion.

The Bear River Valley Subregion contains 95 prehistoric Native American sites. The majority of the
Native American sites are classified as lithic scatters, along with campsites, quarries, and one rock shelter.
Notable archaeological sites include the Weston and Bessie Bottom sites.

The Bridger Valley Subregion contains 536 prehistoric Native American sites. The majority of Native
American sites are Archaic campsites and lithic scatters. The Eakin site is a notable archaeological

property.

The Green River Basin Subregion contains 4,837 prehistoric Native American sites. The high density of
Native American camps, lithic scatters, and archaeological landscapes reflect concentrated land use, in
which occupants utilized a variety of critical resources throughout the basin for thousands of years (BLM
2004c). Notable prehistoric sites include Austin Wash, Church Butte Four, Cow Hollow Creek, Dixie
Cup, Disney, Fontenelle Twelve, Gateway Petroglyphs, Gemma, Hams Fork, MAK, Moxa Twenty-eight,
Moxa Housepit, Old-and-in-the-way, Pescadero, Porter Hollow, Sevenmile Wash, Shute Creek Plant,
Taliaferro, and the Vegan sites.

The Overthrust Belt Subregion contains 459 prehistoric Native American sites. The majority of the Native
American sites are classified as lithic scatters and campsites.

The Uinta Foothills Subregion contains 35 prehistoric Native American sites. The majority of the Native
American sites are classified as lithic scatters.

The Wyoming Range Subregion contains 75 prehistoric Native American sites. The majority of the
Native American sites are classified as campsites and lithic scatters.

The Overthrust Foothills Subregion contains 705 prehistoric Native American sites. Notable
archaeological sites include Broken Home, Deep Hearth, Meadow Draw Ten, Meadow Draw Thirteen,
Opyster Ridge, Skull Point, South Slate Creek, and Wishful sites. The Bridger Antelope Trap, an NRHP-
listed game drive and trap, is also located in this subregion.

Historic Sites

A total of 1,656 historic sites have been recorded within the Kemmerer Field Office. Historic sites include
emigrant trails, freight wagon and stagecoach trails, military camp and fort sites, an early highway, early
ranches and farms, stock-herding camps, irrigation systems, coal mines, early oil fields, railroads, bridges,
historic landscapes, and urban buildings (BLM 2004c).
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The Bear River Divide Subregion contains 15 historic sites. Among the sites, stock herding is the
dominant theme. Several variants of the Oregon-California NHT cross this subregion (BLM 2004c).

The Bear River Valley Subregion contains 135 historic sites. Among the historic sites, transportation sites
dominate, including the original routes of the Union Pacific Transcontinental Railroad and the Union
Pacific Oregon Short Line Railroad. Other site types include irrigation features and reservoirs,
homesteads/ranches, urban buildings, and stock-herding sites. The Oregon-California NHT and the
Mormon Pioneer-California NHT cross this subregion (BLM 2004c).

The Bridger Valley Subregion contains 145 historic sites. Several of the historic sites are significant in
national and regional history, including portions of the Oregon, California, Mormon Pioneer, and Pony
Express NHTs; the Fort Bridger State Historic Site; the Fort Supply; features of Mormon agrarian
development, such as homesteads, ranches and irrigation districts; and the Union Pacific Transcontinental
Railroad and the Lincoln Highway (BLM 2004c).

The Green River Basin Subregion contains 502 historic sites. Significant historic roads and trails passing
through this area include the Oregon, California, Mormon Pioneer, and Pony Express NHTs, the Union
Pacific Transcontinental Railroad, the Oregon Short Line Railroad, the Lincoln Highway, the Opal
Wagon Road, and the Bryan to South Pass City Road (BLM 2004c).

The Overthrust Belt Subregion contains 290 historic sites. Among the historic sites, stock herding is the
dominant theme. The Sublette and Dempsey-Hockaday Cutoffs of the Oregon-California NHT cross this
subregion, as do the major variants of the Oregon, California, Mormon Pioneer, and Pony Express NHTs.
The Union Pacific Transcontinental and Oregon Short Line Railroads as well as the Lincoln Highway
also cross the subregion (BLM 2004c).

The Overthrust Foothills Subregion contains 460 historic sites. All but one of the NHTs passes through
this subregion, as do the Union Pacific Transcontinental Railroad, the Oregon Short Line Railroad, and
the Lincoln Highway. Most of the numerous historic coal mines in the field office are also located in this
subregion, as are the historic Piedmont charcoal kilns and town site (BLM 2004c).

The Star Valley subregion contains 22 documented historic sites. One significant cultural property in the
subregion is where Lander’s Cutoff of the Oregon Trail crosses private land in Star Valley (BLM 2004d).

The Uinta Foothills subregion contains 25 historic sites. Among the historic sites, homesteading and
ranching are the dominant themes (BLM 2004c).

The Wyoming Range subregion contains 62 historic sites. Among the historic sites, homesteading and
ranching are the dominant themes. The Sublette and Dempsey-Hockaday Cutoffs of the Oregon-
California NHT pass through the southern tip of the subregion on BLM and private lands (BLM 2004c).

Historic Trails

More than 400 miles of designated NHTs pass through the Kemmerer Field Office. The NHTs provided
significant travel routes and include the primary routes of the Oregon-California Trail, the Mormon Trail,
the Pony Express Route, the Slate Creek Cutoff, the Dempsey-Hockaday Trail, the Sublette Cutoff, and
the Lander Road. The four NHTs are sometimes referred to collectively as the “Oregon-California-
Mormon Pioneer-Pony Express Trail” because their routes overlap in many areas.

Conditions of the trails range from highly visible, well-developed ruts, to areas where the trail is non-
locatable. The trail settings have varying degrees of historic integrity. Some trail segments have been
covered by modern roadways. NHTs in the field office are visited by both intentional and incidental
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tourists. Portions of the trails can be explored from the comfort of cars and paved surfaces, by hiking, and
by horseback. Where trail traces are destroyed and no sites are documented, no special management
actions are planned for such trail segments.

Management actions for NHTs generally address management of trails for maintenance of long-term
heritage and educational values, reduction of imminent threats from natural or human-caused
deterioration, and reduction of conflicts with other resource uses. In 1986, the Oregon/Mormon Pioneer
National Historic Trails Management Plan (updated in 2004) was prepared to guide management of the
NHTs (BLM 2004b). Since implementing the plan, protective measures have been in place within
individual BLM districts for sites and segments of the NHTs contained on public lands (BLM 2004e).

Native American Sites

The lands managed by the Kemmerer Field Office fall within the judicially established Native American
land areas of the Shoshone Tribe (U.S. Army Corps of Engineers 1999). Native Americans inhabited the
Kemmerer Field Office for thousands of years prior to European contact. Native Americans used the
region for hunting, fishing, collecting plants, religious ceremonies, and burial of the dead. In the late
nineteenth and early twentieth centuries, the field office was used by Eastern Shoshone, Shoshone-
Bannock, and Ute tribes in the vicinity of Fort Bridger. Ute bands occupied territory directly south of the
field office (BLM 2004c). The Kemmerer Field Office currently consults with the following tribes
regarding Native American issues and concerns:

*  Northern Arapaho
¢ Eastern Shoshone

¢ Shoshone-Bannock
¢ Northern Ute

Native American tribes have not specifically identified culturally sensitive sites within the field office;
however, this does not mean no such sites exist. Sites which may fall into the culturally sensitive category
could include burials and stone cairns; rock art sites; rock alignments, including drive lines and stone
circles; brush corrals and animal traps; natural formations or plant collection areas; view sheds;
landscapes; the former location of historically recognized villages; or other locales. Of these types of
sites, burials are not commonly located, but some are known within the Kemmerer Field Office (BLM
2004c).

Native American treaty rights in the Kemmerer Field Office are defined in Article 4 of the 1868 Fort
Bridger Treaty, in which the Shoshone people are provided “the right to hunt on the unoccupied lands of
the United States so long as game may be found thereon.” This right applies to all public domain lands.
The Kemmerer Field Office consults with Shoshone tribes to develop specific measures to ensure land
areas important to Native American communities are not transferred from federal ownership, physically
modified, or impacted by decisions in ways that would restrict or deny access to Native Americans for
traditional uses protected by the Fort Bridger Treaty. No tribal trust lands, tribal reservation lands, or
tribal properties are known to occur within the Kemmerer Field Office.

Newcastle Field Office
Prehistoric Sites

The Newcastle Field Office contains eight archaeological sites from the Paleoindian period. These sites
are distinguished by the distinctive fluted points dated to the time period. Clovis remains have been
documented at the Sheaman site. The Betty Greene site has large numbers of grinding stones, which
suggest plant food processing. Seven Early Archaic sites have been recorded in the Newcastle Field
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Office. Only the Hawken site has been extensively investigated. At the Hawken site, prehistoric hunters
trapped bison in an arroyo similar to many Paleoindian kill sites.

Middle Archaic sites are much more abundant in the field office. A total of 31 sites have been recorded in
the field office. Excavations at the McKean site and several other sites near Keyhole Reservoir provide
evidence of cooking and food processing in the form of hearths and grinding stones, showing a wide
range of plant and animal foods rather than concentration on bison hunting.

Sites in the Newecastle Field Office with artifacts from the Late Archaic show an increased reliance on
bison hunting, including the construction of corrals for driving and trapping animals. There have been 69
Late Archaic sites recorded in the field office. Furthermore, two bison kill sites, the Futon site and the
Lance Creek site, which have not been extensively investigated, are located in the field office. Extensive
excavations performed at the Vore site in Crook County show a series of 25 communal bison drives into a
sinkhole trap. Several sites excavated near Keyhole Reservoir provide information on campsites in the
field office.

Historic Sites

The Newcastle Field Office contains the Spanish Diggings quarries in the Hartville Uplift, one of the
most extensive quarry locations in North America. The quarry covers 360 square miles in the Newcastle
Field Office. Extensive workshops and campsites surround the quarries. The Manville and Old Woman
Creek Hills quarries are examples of additional quarries known to serve as similar stone quarries by the
Spanish. Although they were originally attributed to the Spanish (and therefore called Spanish Diggings),
research now indicates they were dug before the Spanish could possibly have been in the area. No quarry
site in the field office has ever been excavated.

The initial impetus for historic settlement in the Newcastle Field Office was the Black Hills gold rush.
The first oil discoveries in the field office were oil springs near Newcastle. As early as 1878, oil was
skimmed off settling ponds and hauled to the Deadwood-Lead area for the purpose of lubricating mining
equipment. Oil seeps near Moorcroft were discovered around 1884. The demand from mining towns was
sufficient, resulting in 80 wells being drilled by 1887. Pedro, Ant Hills, and Dewey Dome were all post-
World War I oil extraction developments. Several of the fields are historically important and may contain
features eligible for the NRHP. Coal was discovered at Aladdin between 1875 and 1880 and was mined
by early settlers for domestic use. Peak production was between 1898 and 1909 when the coal was used to
fuel locomotives. Bentonite was also discovered prior to 1900. In 1897 a pit near Newcastle shipped raw
clay.

As soon as the treaty of 1876 opened up the area to Anglo-American settlement, commercial buffalo
hunters swarmed the Powder River Basin and killed most of the buffalo by the fall of 1878. Cattlemen
then began moving herds into the area. A number of large ranches were established in all three counties in
1878. The large ranches were in open country along major streams, including the Little Missouri River,
Belle Fourche River, Cheyenne River, Lance Creek, Old Woman Creek, and Beaver Creek. Smaller
ranchers and settlers moved to the streams along the edge of the Black Hills. Homesteads are the most
frequent kinds of historic sites found in the field office.

Historic Trails

As soon as the Black Hills were opened for mining in 1876, the Cheyenne to Black Hills Stage Line was
developed. This line was soon abandoned and a route up the west side of the Black Hills was established.
The Black Hills Wagon Road or the Cheyenne to Deadwood Stage Road was used from 1877 to 1887.
The stage route was used long enough to leave traces in areas where subsequent roads have not
obliterated them. Although only the Hat Creek Stage Station still has a standing structure, archacological
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remains are likely at all of the former station locations. From 1868 to 1897, cattlemen used the Texas
Trail to move cattle from Texas to Montana. The trail extended south to north across the Newcastle Field
Office. Early exploratory expeditions also left remains in the planning area including the Custer
Expedition of 1875.

The first railroad that entered northeastern Wyoming was a line of the Burlington and Missouri River
Railroad. The line was extended to Newcastle from Grand Island, Nebraska, in 1889, only after sufficient
coal was discovered at Cambria to run the steam engines. By 1891, the rail line reached Moorcroft and
continued west across the Powder River Basin. Rail service to Aladdin was also associated with coal
mining, and a narrow gauge spur line connected Aladdin to the Chicago and Northwestern Railway at
Belle Fourche, South Dakota.

Native American Culturally Sensitive Sites

Significant rock art sites span much of the Paleoindian, Archaic, and Late Prehistoric periods. Fourteen
rock art sites have been minimally recorded in the Newcastle Field Office. In addition, Medicine Creek
Cave has been more fully investigated, and fieldwork is ongoing at Whoopup Canyon. The Whoopup
Canyon petroglyph area was designated an Area of Critical Environmental Concern (ACEC) in 1981. The
site is an extensive complex of rock art panels and associated archaeological deposits. It is one of the
oldest rock art sites in North America. National Register nomination forms were prepared and submitted
in 1976 but returned for necessary boundary information. Surveys to determine the site boundaries and
gather data for a management plan began in 1990 and will take several years to complete.

Cultural Resource Concerns

The Whoopup Canyon petroglyph site is in danger of continued natural erosion and damage by public
visitors. An unusually high percentage of the panels, 98% of those on public surface, have been damaged
by visitors. Limited legal access to the public lands within the site complex is provided to visitors.
Additionally, only nine sites have been recorded from the protohistoric period. This low number of sites
is not consistent with known protohistoric activity in the Newcastle Field Office. Some protohistoric sites
may be identified as Late Prehistoric, because no trade goods happen to be found on the site surface and a
similar lifeway continued for a while into the protohistoric period. Further investigations of protohistoric
sites could be beneficial for identifying areas containing higher densities of artifacts (BLM 1992).

Pinedale Field Office
Prehistoric Sites

Archaeological remains represented in the Pinedale Field Office include a variety of fire pits, discarded
cooking rock, flaked stone tools and waste flakes, and animal bone fragments. Open campsites and lithic
scatters compose the majority of prehistoric archaeological sites in the field office and the western
Wyoming Basin in general. Both site types occur in a wide variety of topographic, ecological, and
depositional contexts, and the general site types mask a wide range of functional and temporal variability.
A large proportion of the open camps are limited to one or a few fire pits with only a few associated waste
flakes and/or scraps of animal bone; this reflects brief occupations or an accumulation of remains as a
result of the reuse of the same location over a period of decades, centuries, or even millennia. Particularly
desirable locations can contain very extensive, very dense concentrations of remains resulting from longer
occupations and/or particularly heavy reuse over extended periods of time. The latter sites are especially
common in sand dune complexes found in the Pinedale planning area. Other campsite types are defined
by the presence of distinctive habitation features, most notably house pits and domestic stone circles.
Most house pits have only limited artifacts and other remains.
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Site types corresponding to more specialized activity include animal kill and butchering sites, plant
processing locales, and tool stone source areas. Two particularly prominent animal kill and processing
sites have been excavated. The Wardell site was a communal bison trapping site near the Green River.
Wardell was used over a period of approximately 500 years beginning roughly 1,580 years B.P. The site
includes the remains of a bison trap; a dense bison bone bed; and an adjacent large butchering,
processing, and camp area. Smaller bison kill and butchering sites have also been identified in the
Pinedale Field Office, but, in general, trapping sites are rare. The Barnes site is a similar communal kill
site containing bison remains. However, the Barnes site is a jump site, whereas Wardell is a trap site. The
Trappers Point site, part of the Cora Butte/Trappers Point cultural subregion, is situated along a
bottleneck in a major pronghorn migration route between summer and winter ranges; it exhibits evidence
of the intensive procurement and processing of pronghorn between approximately 6,000 and 5,300 years
B.P. The excavated portion of the site encompasses a bone bed associated with a processing area. It is
estimated to contain bone from more than 100 individual pronghorn. It is possible that other similar
pronghorn kill and processing sites are present in the field office, both in the Trappers Point area and at
other strategic points along the migration corridor.

The most prominent plant processing locations in the Pinedale Field Office consist of cobble-filled pits
interpreted as the remnants of features used to bake roots as food sources. There are dozens of such
features along the margins of the Green and New Fork River valleys in the Pinedale field office. Their use
apparently spanned a significant part of the total prehistory of the region. Deep slab-lined and unlined pits
that occur in sand dune sites, especially in the southwestern part of the field office, are also typically
interpreted as having been used to bake root foods.

Sites associated with primary tool stone sources are characterized by a dense scattering of stone waste
flakes and broken debris associated with the initial reduction of the tool stone material. Prominent known
bedrock tool stone sources with associated prehistoric sites include Site 48SU345 and Site 48SU337.
Secondary tool stone source sites tend to be much more extensive and are often categorized as lithic
procurement landscapes. Two lithic landscapes, the Mesa and the Yellow Point Ridge Lithic Landscapes,
have been identified in the Pinedale Field Office. Material associated with lithic landscapes is usually
widely dispersed and of limited complexity; such landscapes are typically considered to possess little
significance as archaeological resources (Lubinski 1998).

Known cultural resources are not distributed evenly across the Pinedale Field Office. The site locations
vary in densities, types, and sensitivities, representing a variety of ecological and topographic contexts
and other factors within the field office. The amount of professional cultural resource management work
in the 15 different cultural subregions of the Pinedale Field Office also varies greatly in proportion to the
amount of oil and gas development. Subregions containing known high densities of significant prehistoric
cultural resources include the LaBarge Uplift, Deer Hills, Jonah, South Anticline, and Cora
Butte/Trappers Point subregions.

The LaBarge Uplift and Deer Hills subregions are characterized by dense, diverse prehistoric cultural
resources, including major sites associated with sand dune complexes (e.g., Birch Creek site). The
LaBarge Uplift and Deer Hills subregions contain primarily cultural resources postdating 6,000 years
B.P., including numerous Late Prehistoric period sites. The dune complex sites tend to be rich in data
because of the quality of preservation and the intense prehistoric use of the dunes themselves.
Development activities in the vicinity of such sites also tend to result in a high proportion of unanticipated
discoveries.

The Jonah and Anticline South subregions are regionally and, perhaps even nationally, distinctive because
of the abundance of prehistoric resources dating to the Early Archaic period, including some very early
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houses predating 6,000 years B.P., numerous prehistoric campsites, and ceramic sites (TRC Mariah
Associates 20006).

Historic Sites

A number of the recorded historic sites are present in the Pinedale Field Office. Historic-period resources
within the Pinedale Field Office range from large and significant linear resources such as the Oregon and
California National Historic Trails, to small and insignificant sites such as a scatter of cans left by
shepherds or cowboys. The dynamic activities associated with historic sites in the Pinedale Field Office
can best be grouped by the various themes or contexts of the sites (e.g., early fur-trapping, ranching,
transportation, oil and gas development).

The most common historic archaeological sites identified in the Pinedale Field Office are those associated
with ranching activities. All of the historic ranch complexes are located on now private land; however, a
number of ancillary site types are frequently encountered on federal lands. The more prominent of such
sites include line camps, corrals, irrigation ditches, sheepherder monuments and rock cairns. However, by
far, the most common historic archaeological sites encountered in the field office are trash scatters
associated with stock herding camps. Typically, the historic ranch sites date from the 1880s to the 1940s.

The Upper Green River/Beaver Ridge and other river-related cultural subregions contain limited historic
resources associated with the fur trade era and early exploration of the Green River Valley. The junction
of Horse Creek and the Green River was designated as the Green River Rendezvous National Historic
Landmark to commemorate early meeting points of fur traders. Other fur trading-related historic sites
include the Father DeSmet Monument. The Father DeSmet Monument is listed on the NRHP and placed
at the location of the first Catholic Mass in what is now Wyoming. Adjacent to the Father DeSmet
Monument lies Pinkney Sublette’s grave. Pinkney Sublette was one of the famous Sublette brothers of
American Fur Company fame. Fort Bonneville, built and occupied by Captain L.E. Bonneville in 1832,
lies four miles upstream on the Green River from the DeSmet Monument. Fort Bonneville is also listed
on the NRHP.

Another historic theme identified in the field office is historic oil and coal mining activities, particularly
in the LaBarge subregion. These sites associated with resource extraction include historic oil field camps
and associated ancillary facilities (i.e., historic coal mine complexes, including the associated residential
structures), historic oil well locations and oil field equipment, roads, and a variety of features produced as
a result of construction or maintenance of wells.

Historic Trails

Historic trails and roads are another prominent historic feature identified in the Pinedale Field Office.
Historic trails, because of their historic prominence and length, are often difficult to avoid in the context
of development activities. In addition to the more prominent trails, there are the early Opal and New Fork
wagon roads and early 20th century automobile routes (including bridges). Portions of two National
Historic Trails traverse the BLM Pinedale Field Office. The Sublette Cutoff is a branch of the Oregon
Trail that crosses through the southwest portion of the field office. The Lander Road is a branch of the
California National Historic Trail that crosses the central portion of the field office. In addition to the two
National Historic Trails, there are the Opal and New Fork wagon roads and a network of early 20"
century automobile roads.

Historic Native American trails are known to have been present in the Wyoming Range Front and Wind
River Front subregions.
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Native American Sites

Cultural resources within the Pinedale Field Office considered sensitive and potentially sacred to modern
Native American tribes include burials, rock art, rock features and alignments (such as stone circles,
cairns, and medicine wheels). The Pinedale Field Office has as many as five prehistoric/Native American
burial sites (most consisting of single individuals), which have been documented within the Upper Green
River Basin. The United States Geological Survey (USGS) defines the Upper Green River Basin as
everything north of Flaming Gorge Reservoir. Rock niche burials, shallow pit burials, and burials from
within aboriginal structures are reported for the area.

Native American prehistoric rock art sites include petroglyphs and pictographs, etched or painted onto a
rock surface. The Pinedale Field Office has both types of rock art. To protect rock art sites, their locations
are kept confidential. Subregions containing especially high concentrations of potentially sensitive Native
American rock art include the LaBarge Uplift. The LaBarge Uplift contains the greatest concentration of
rock art sites in the field office. Rock art is also present in the adjacent South LaBarge subregion.

The relative abundance of stone circle sites distinguishes the Pinedale Field Office from the rest of the
Green River Basin. Other aboveground stone features (e.g., cairns and rock alignments) are often
associated with stone circle sites. Rock features, including medicine wheels, circular stone alignments of
possible ceremonial significance, isolated cairns and lines of cairns, game drive lines, and small stone
structures, may represent hunting blinds and vision quest structures. Most features and feature complexes
occur on higher ridges and other prominences. During consultations, Tribal members frequently consider
stone circles and other alignment sites as sensitive, “respected areas,” as well as stone cairns, rock
alignments, drive lines, and similar stone features (TRC Mariah Associates 20006).

Cultural Resource Use Allocations

The majority of significant cultural resources in the Pinedale Field Office are allocated to Scientific Use.
Cultural resources categorized as Conservation for Future Use include the Trappers Point area and
portions of the Johnson Spring Site. Cultural resources in the Pinedale Field Office categorized as
Traditional Use include those properties determined to be important to the identity, heritage, or well-being
of specific social or cultural groups. In the field office, this use category pertains mainly to Native
American sensitive sites. Specific properties allocated for Traditional Use in the field office include the
Calpet Rock Shelter, all the rock art sites, and several additional confidential sites (TRC Mariah
Associates 2006).

Cultural resources in the field office classified as public use are lands appropriate for interpretive,
educational, or recreational uses by the public. In the Pinedale Field Office, these areas would include the
Lander Trail and Sublette Cutoff. Public use lands include portions of the Sublette Cutoff and Names
Hill.

Within the Pinedale Field Office, archaeological sites are subject to occasional, unauthorized artifact
collecting and are susceptible to incidental or accidental damage through activities like off-road vehicle
use or camping. Archaeological sites may be threatened by natural causes, such as erosion, or human
causes, such as land development or vandalism. Vandalism to rock art and historic inscription sites is
common, often in the form of modern dates and initials.

The BLM consults with all Native American tribes within the field office who have expressed an interest
in the area on a programmatic level and on a case-by-case basis at the project level for any federal
undertakings that have the potential to impact sites known or thought to be sacred, sensitive, or of cultural
significance to Tribes. The BLM makes every effort to keep any information concerning these sites
confidential to the extent possible.
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Rawlins Field Office

The entire Rawlins Field Office is within the larger Northwestern Plains cultural area (Frison 1991). As of
December 2005, approximately 15,643 cultural resource sites had been documented in the Rawlins Field
Office. Prehistoric sites throughout the Rawlins Field Office exhibit numerous similarities with respect to
artifact assemblages, feature types, and function but can also exhibit differences based on ecological
setting and cultural influences from surrounding regions. Prehistoric sites in the Rawlins Field Office are
known to date from approximately 12,000 years B.P. to the time of European contact (roughly 1650
A.D)).

There are 14 cultural resource subregions within the Rawlins Field Office. All of the subregions contain
both prehistoric and historic cultural sites. Bates Hole (48,160 total acres; 29,480 BLM surface) contains
the highest number of cultural sites per acre, with one site found in every ten acres, on average. Areas
with similar high cultural site density include Eastern Plains, Laramie Basin, Washakie Basin, and
Laramie Mountains. Washakie Basin contains the highest total number of cultural sites (3,991) and has
the largest area of BLM surface land (82.2%, 667,670 acres) of all the subregions. The other subregions
include Great Divide Basin, Separation Flats/Rawlins Peak, Sierra Madre Uplands, Hanna Basin, Upper
North Platte, Shirley Basin, Middle Medicine Bow, Sweetwater Arch, and Medicine Bow Mountains.

Site types in the field office include lithic scatters, lithic material quarries, open camps, stone circles, rock
shelters, house pits, rock cairns and alignments, game drive lines and kill sites, brush or pole structures,
rock art, and human burials. The most significant prehistoric cultural resources are found along major
ephemeral drainages and along the lower benches of escarpments found commonly throughout the
western half of Rawlins. Certain topographic settings have higher archaeological sensitivity, such as
aeolian deposits (sand dunes, sand shadows, and sand sheets), alluvial deposits along major drainages,
and colluvial deposits along lower slopes of ridges.

Open camps found in the field office contain evidence of a broad range of activities, including
subsistence-related activities. Cultural remains at these site types include formal features, lithic debris,
chipped stone tools, and evidence of milling/vegetable processing activities. Remains from animal
butchering activities, including bones and lithic tool types, also are often found at open campsites. Open
campsites often show evidence that they were occupied for longer periods of time or were used
repeatedly. Lithic landscapes are also common in the Rawlins Field Office. These are often manifested as
widespread lithic scatters resulting from testing, procurement, and reduction of tool stones (Michaelsen
1983; Miller 1991).

Stone circle sites, interpreted as a type of campsite, are relatively common on ridge tops, upper stream
terraces and benches, and mountain foothills throughout the North Platte River subregion and the Eastern
Plains subregion. Lithic debris and formal tools (i.e., flaked stone artifacts) are typically discovered in
conjunction with stone circles. Stone circles are considerably rarer in the western basins. House pits,
though less uncommon, are increasingly being recognized and documented in portions of the Rawlins
Field Office. A recent study suggests these house pits were occupied for short seasonal periods over a
succession of years (Smith 2003). Archaeological remains of house pits sites usually include a large
circular area of charcoal-stained sediment, revealing a generally shallow, basin-shaped living floor
containing internal features, such as fire hearths and storage pits. House pits generally provide artifacts of
flaked stone, ground stone, and bone tools. House pits have been documented in the intermountain basins
of the western and central portions of the Rawlins Field Office, particularly in the Bairoil oil fields in the
northeastern Great Divide Basin (Reust et al. 1993).

Less common elements of Prehistoric culture documented in the Rawlins Field Office include rock
shelters, rock art, mass kill sites, brush and pole structures (i.e., wickiups or “war lodges”), burials, and
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certain types of rock features, such as medicine wheels, drive lines, or cairn lines. Some of these elements
are sacred to Native American groups and may be designated as TCPs.

Paleoindian sites or components have been identified within the Rawlins Field Office. These sites include
the Union Pacific Mammoth site, the James Allen site, the Rattlesnake Pass site, the China Wall site, and
the Pine Bluffs site. Paleoindian sites like the China Wall and the Pine Bluffs sites also contain later
Archaic components.

Archaic period sites containing house pits include the Medicine House site, the Shoreline site, the Sinclair
site, and the Bald Knob site (Miller and McGuire 1997; Reust et al. 1993; Smith and Reust 1992; Walker
et al. 1997). Settlement and subsistence patterns of the Late Archaic within the field office are poorly
understood (Frison 1991; Smith and McNees 1990; Waitkus and Wimer 2002). Numerous Archaic period
sites have been identified, including the Seminole Beach site, the Scoggin site, the Muddy Creek site, the
Mill Creek Bison Jump, and Sorenson Shelter (Frison 1991; Lobdell 1973).

An increase in aboriginal populations apparently began toward the end of the Archaic period and
continued through the first half of the Late Prehistoric period. Consequently, a large percentage of
excavated sites in the Rawlins Field Office either date to the Late Prehistoric period or have a Late
Prehistoric period component overlying older components. Aside from the overall increase in site
frequency, Late Prehistoric settlement and subsistence patterns do not appear to have diverged markedly
from those of the Late Archaic (Creasman et al. 1983). Ash-filled basins and cobble-filled hearths are the
dominant feature types (Frison 1991).

Historic Sites

The historic era appears in the Rawlins Field Office as the arrival of well-organized fur trading
expeditions in the region dated to the early 1800s. Subsequent themes represented by historic cultural
resources identified in the field office include historic ranching, transportation, and mining.

Historic sites documented in the Rawlins Field Office include emigrant trails; stage and freight roads;
stage stations; railroads and sidings; early automobile roads; ranches and ranching-related features;
cabins; buildings; towns and camps; dams and irrigation ditches; stock herder camps and trash scatters;
trash dumps; mines, mining facilities, and mining debris; and oil and gas facilities.

Today, evidence of both cattle and sheep ranching in the field office can be found through homesteads,
ranches, stockherder camp, and stockherder cairns.

Historic Trails

Transportation routes (e.g., trails, roads, and railroads) command a great amount of management attention
because of their overall historic importance in U.S. expansion and western settlement as well as their
presence over long distances within the Rawlins Field Office. The historic Overland Trail transects east-
west through the Rawlins Field Office. Blazed in the mid 1800’s, the Overland Trail became a primary
central overland route by 1862, providing emigrant travel west to the California gold fields, as well as
mail and stagecoach services. In 1869, the Union Pacific Railroad was completed across southern
Wyoming, providing federal mail and passenger service through the region. Despite the new
transportation option, the Overland Trail remained in use as a thoroughfare for emigrant and freight
traffic. It even became the trunk line for the late 19th-century road system developed to the south of the
rail line that served the towns and outlying ranches. Three of the stations built along the Overland Trail
remain on public land: the Midway, Sage Creek, and Washakie Stations. The Washakie Station is listed
on the NRHP and still retains some of the original structures. The other two stage stations have been
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destroyed, although their location is well documented. Evidence of the trail remains in the form of ruts
and swales as well as associated artifacts.

The California gold rush was the catalyst for the development of the Cherokee Trail, a southern route that
would become the precursor of an overland wagon road across the southern portion of future Wyoming
Territory. The Cherokee Trail connected Bent’s Old Fort on the Santa Fe Trail to Fort Bridger on the
Oregon-California Trail (Hornsher 1965). Today, evidence of the Cherokee Trail is scarce, but it can be
found in the form of ruts and swales.

Another trail found in the field office, the Rawlins-to-Baggs Freight Road, dates from 1868 to 1909 and
was also referred to as the Rawlins-to-White River Road, the Rawlins and the Snake River Road, and the
Baggs-to-Rawlins Road. The origins of the route are attributed to the building of the first transcontinental
railroad through southern Wyoming Territory in 1867—1868, leading to the founding of the town of
Rawlins. Furthermore, creation of the White River Agency for the Ute Indians in northwestern Colorado
in 1868 provided government travel routes. This stage and freight route developed from Rawlins to the
Ute Agency and headed southwest from Rawlins, skirting the western base of the Sierra Madre Range.
The route was initially used for freight, but mail and passenger service was added as the region became
more settled. Stage service ended on the Rawlins-to-Baggs Road in 1909.

The Rawlins-to-Fort Washakie Freight Road was originally laid out and used as a trail by the military
after the establishment of Camp Auger (probably in 1868 or 1870). The trail was extended 16 miles
northwest to Fort Washakie in 1871, when the Indian Agency was established. The Rawlins-to-Fort
Washakie Freight Road appeared on Masi’s Black Hills Map in 1875 for stage travel as well as for use as
a telegraph line. The Rawlins-to-Fort Washakie Freight Road represented the key transportation link
between Wind River Valley and the Union Pacific Railroad through southern Wyoming Territory. The
establishment of the road set the pattern of transportation, communication, and settlement for the Wind
River Valley from the south via Rawlins.

The Union Pacific Railroad was constructed through southern Wyoming Territory during 1867 and 1868.
The original railroad route was abandoned in 1901. The tracks and ties were removed, and the railroad
was realigned and rebuilt. Much of the original grade has since been impacted by pipelines, roads, and
other developments over time. However, portions of the original Union Pacific grade still remain and
have been recorded in the Rawlins Field Office.

The origin of the modern highway system in Wyoming can be traced to the Session Laws of 1911, the
creation of the voluntary Wyoming Highways Association in 1912, and the national coast-to-coast
Lincoln Highway that was proposed in 1912—-1913. The route chosen in 1913 for the Lincoln Highway
followed the basic course laid down by the Overland Trail and the Union Pacific railroad grade. Between
1919 and 1924, Wyoming completed its portion of the Lincoln Highway. Wyoming chose a design to
meet the demands of the day and of the state’s budget. Within the right of way, the graded surface
measured 24 feet wide, in the center of which was 16 feet of gravel that measured5 inches thick. Drainage
structures were of corrugated metal or reinforced concrete. All bridges were constructed of reinforced
concrete (BLM 2007).

Wyoming completed a new road of “graded gravel” from Medicine Bow west to Rawlins during the early
1920s; an 80-foot bridge was built over the Medicine Bow River. Between 1920 and 1924, the state
highway department reconstructed the road between Rawlins and Wamsutter. Portions of the highway
were upgraded, rebuilt, and realigned in each succeeding decade up through the 1940s, culminating in the
construction of U.S. Highway 30. Remnants of the various grades are frequently encountered in the
Rawlins Field Office, although many have been altered or destroyed by Interstate 80 (I-80) and U.S.
Highway 30 (BLM 2007a).
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Native American Sites

Cultural resources within the Rawlins Field Office that may be sensitive to Native Americans are
identified through consultation with the Tribes that historically occupied the area. Cultural resources that
are considered sensitive and potentially sacred to modern Native American tribes generally include, but
are not limited to, burials, rock art, rock features and alignments (e.g., cairns, medicine wheels, and stone
circles), Indian trails, and certain religiously significant natural landscapes and features. These types of
resources are generally identified as properties of traditional religious and cultural importance to the
Native Americans and may be formally designated as TCPs or Indian Sacred Sites.

A TCP is a site considered eligible for inclusion in the NRHP because of its association with cultural
practices or beliefs of a living community that are (a) rooted in that community’s history and (b)
important in maintaining the continuing cultural identity of the community. Indian Sacred Sites, as
defined in EO 13007, are “any specific, discrete, narrowly delineated location on federal land that is
identified by an Indian tribe, or Indian individual determined to be an appropriately authoritative
representative of an Indian religion, as sacred by virtue of its established religious significance to, or
ceremonial use by, an Indian religion.” Indian Sacred Sites are not always eligible for the NRHP;
however, pursuant to the guidelines in EO 13007, they receive the same protective measures as NRHP-
eligible historic properties.

Specific properties of traditional religious and cultural significance to the Native American Tribes
identified within the Rawlins Field Office include the Foote Creek Rim and Carbon Basin Traditional
Cultural Landscapes. Other sacred sites and areas of traditional religious and cultural significance have
been identified by Native Americans within the field office. Because the Tribes are typically not
comfortable sharing information concerning these types of sites, the BLM makes every effort to keep any
information concerning these sensitive sites confidential to the greatest extent possible.

NRHP Eligible Sites

A majority of prehistoric age cultural resources located in the Rawlins Field Office are allocated for
Scientific Use and evaluated for nomination to the NRHP under 36 CFR 60.4, Criterion D. Several other
cultural resource sites have been classified as Conservation for Future Use. Properties assigned to this
category include the Aimee Eaton Buffalo Kill site. Properties within the area categorized as Public Use
include the Overland Trail and other select emigrant trails and associated properties. The JO Ranch, a
historic ranch complex, is also an NRHP eligible site. There are no cultural resource properties located in
the field office that are currently allocated for experimental use.

Rock Springs Field Office
Prehistoric Sites

Numerous prehistoric sites have been identified in the Rock Springs Field Office, evidencing prehistoric
occupation of this area from 12,500 B.P. [Paleoindian period] through the late Prehistoric Period [1650
A.D.]. One of the Rock Springs Field Office sites that has yielded a large amount data on the Paleoindian
period is the Deadman Wash site. Late Paleoindian artifacts have been excavated from a portion of
Deadman Wash. It is not known if more extensive Paleoindian cultural materials exist at Deadman Wash,
because the site was excavated within a data recovery mitigation context associated with pipeline
construction. Therefore, research was restricted to the right-of-way (ROW) corridor. The Deadman Wash
site has produced Scottsbluff spear points, which have characteristic stemmed haft elements and date to
about 8,500 years ago. The Scottsbluff component only occurred within a small percentage of Paleoindian
sites. The potential for additional archaecological work to be conducted at Deadman Wash site is very
good (Armitage et al. 1982).
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The original location site for the Eden projectile point is the Finley site located in the Rock Springs Field
Office near Eden, Wyoming. This site was first investigated in the 1940’s by scientists from the
University of Pennsylvania. It was determined that the Finley site was a kill and butchering site for Bison
antiquous, an extinct buffalo species known to be larger than modern buffalo. The Pine Springs site,
investigated by archaeologists from the University of Utah in the 1960°s (Sharrock 1966), is another well-
known late Paleoindian site located in the field office. Archeologists have recently expressed renewed
interest in the research potential of the Pine Springs site.

Many stratified archaeological sites excavated in the Rock Springs Field Office have had one or more
well-developed Middle Archaic components, indicating an increased population during this likely
ecologically stable period. Housepit features were found in Middle Archaic-aged deposits at the Maxon
Ranch and Sweetwater Creek sites. These features probably indicate year-round occupation of inter-
mountain basin environments. When reviewing artifacts from the Middle Archaic, it is possible to
differentiate between artifact assemblages that seem to be associated with Great Plains cultures and those
from the Great Basin. The abundance of Middle Archaic archaeological materials and the convergence of
plains and basin environments make the Rock Springs planning unit an ideal area to study a wide variety
of Prehistoric cultures.

The Late Archaic is characterized by the arrival of two distinctive atlatl dart point styles known as Pelican
Lake and Besant. Both of these Plains corner-notched dart point types are found in the Rock Springs Field
Office. Although several archaeological components excavated in the field office have produced
radiometric dates within the range of the Late Archaic period (2,500 — 1,500 years B.P), none seem to
have been a pure cultural component from that period. At the Deadman Wash site, for instance, artifacts
have produced Late Archaic dates as well as dates and diagnostic projectile points from both the Middle
Archaic and Late Prehistoric time periods (Armitage et al. 1982). This situation is likely the result of
periodic occupation of sites over great spans of time (Armitage et al. 1982).

The Late Prehistoric period began about 1,500 years ago and ended in about 1650 A.D. when European
cultural items began to arrive in the Green River Basin. Roughly one third of the radiometric dates
recovered from excavated components in the Rock Springs Field Office fall into the Late Prehistoric
period. Two important innovations in the Late Prehistoric period were the introduction of the bow and
arrow and pottery into the intermountain west. Atlatl dart technology continued to be used, but the bow
and arrow expanded the range of hunting techniques available to hunters at this time. Pottery allowed
more effective storage of foods and a broader range of food preparation options. Pottery also was
occasionally decorated and, thus, may have been related to culture group recognition; however, pottery is
found infrequently in the Rock Springs Field Office and what is found tends to be undecorated.

There is a strong association between playa lakes, sand dunes, and evidence of prehistoric habitation in
southwestern Wyoming. The density of archaeological sites documented in the Blue Forest Area, Blue
Point Playas, and Adobe Town Rim Playa range from six sites per mile to more than 20 sites per mile,
which is much denser than the average four sites per mile found in other areas of the Rock Springs Field
Office. A limited amount of archaeological research indicates that dune areas surrounding playa lakes
have been intensively occupied for likely more than 4,000 years. Sites identified to be the focus of
ongoing research throughout recent years are the Eden-Farson, Finley, Pine Springs, Krmpotich, Morgan
sites, and Bozovich site complexes.

Historic Sites

The Rock Springs Field Office contains evidence of nearly all facets of historic period activities,
including the fur trade; frontier military; and the mining, railroad, and historic ranching industries.
Additionally, railroading history is represented by Camp Carmichael and several other railroad
construction and maintenance sites located in the field office. The mining industry is associated with sites,
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including the Gunn Mine and Townsite, which is partially on BLM-administered land. Evidence of
historic ranching is apparent at the Crookston Ranch site, which is recommended for special management
and by numerous livestock grazing campsites scattered across the field office. Early development of fluid
minerals is exemplified in South Baxter Basin and the Clay Basin region.

Historic development of southwestern Wyoming includes several distinct ethnic groups. Chinese workers
were important in the early coal mining industry. Japanese workers were employed maintaining track
along the Union Pacific Railroad. Irish emigrants comprised most of the workforce building the railroad.
Cornish and Finnish miners helped open the coal mines and also worked in stone quarrying operations.
Around the turn of the century, mining operations began to attract a score of different nationalities,
including Welshmen, Scots, Italians, Greeks, Slovaks, Slovenians, and virtually every other nationality in
Europe. Finally, Basque sheepherders have long been instrumental in the livestock industry in the area.
This melting pot atmosphere is exemplified today in the cultural diversity of Rock Springs and all of
southwest Wyoming.

Historic Trails

The Rock Spring Field Office has more miles of some of the best preserved NHT’s than anywhere else in
the nation. Management plans exist for the major historic trails found in the Rock Springs Field Office.
The National Park Service, in cooperation with the BLM and state agencies, developed a plan for the
Oregon and Mormon Pioneer National Historic Trails (DOI 1998). That plan is the basis of BLM
management of those nationally significant trails. Management of historic roads and trails that are eligible
for the NRHP, but are not congressionally designated, will generally be the same as for designated trails.
These trails include the Overland Trail, the Cherokee Trail, and the Point of Rocks to South Pass Road.

The Cherokee Trail, which is in the general vicinity of the Overland Trail, has not been systematically
studied, and there is no written plan for its management. Several other historic trails and roads are known
and managed in the field office, including the Rock Springs to Brown’s Park Road, the Point of Rocks to
South Pass Freight Road, New Fork Wagon Road, Rock Springs to Lander Stage Road, and the Lincoln
Highway. Some of these roads were developed after the Transcontinental Railroad was built and are
known as Expansion Area roads. Sites such as Dug Springs, LaClede, and Big Timber are stations
associated with the historic trail network.

Native American Culturally Sensitive Sites

There are roughly 24 identified rock art sites located in the Rock Springs Field Office. The rock art sites
include five locations with several panels and over 100 individual motifs. The rock art sites are valuable
for Native American cultural and religious revitalization, in addition to being extremely important
archaeological resources. The importance of other features, such as Boars Tusk, Sage Creek Mountain,
and the North and South Table Mountains area, lies in the interrelationship between cultural resources and
unusual geographic features, which have attracted considerable attention of Native Americans for the past
several millennia.

3.3.2 Forest Service

General Planning Area Description

In 1966, Congress declared it to be national policy that the federal government “administers federally
owned, administered, or controlled prehistoric and historic resources in a spirit of stewardship for the
inspiration and benefit of present and future generations.” This legally mandated the Forest Service to
identify, evaluate, and manage cultural resources as part of its multiple-use management practices.
Cultural resources are an object of definite location of human activity, occupation, or use identifiable
through field survey, historical documentation, or oral evidence. They include prehistoric, historic,
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archaeological, or architectural sites, structures, places, or objects and traditional cultural properties
considered important to a culture, subculture, or community for traditional, religious, scientific, or other
purposes. Cultural resources include archeological resources, historic architectural and engineering
resources, and traditional resources. Archeological resources are areas where prehistoric or historic
activity measurably altered the Earth or where deposits of physical remains have been discovered.
Architectural and engineering resources include standing buildings, districts, bridges, dams, and other
structures of historic or aesthetic significance. Traditional resources can include archeological resources,
structures, topographic features, habitats, plants, wildlife, and minerals that Native Americans or other
groups consider essential for the preservation of traditional culture.

Native American traditional resources include TCP and sites of cultural concern that may or may not be
eligible for the NRHP. They are identified as significant by Native American groups and are also
protected under AIRFA. In general, Native American traditional resources can include archeological sites;
stone alignments; petroglyphs and pictographs; plant, wildlife, and lithic resource collection areas;
spiritual sites; and locations that may have spiritual or cultural meanings to Native Americans. The Forest
Service communicates with Native American tribes associated with planning efforts and consults with
potentially affected tribes to identify sites of cultural concern found on National Forest System Land. To
protect traditional resources, the locations of such areas are confidential and not released to the public.

Bridger-Teton National Forest

Approximately 97,710 acres of cultural resource inventory has been conducted on the BTNF. This
represents only 2.9% of the BTNF. A total of 1,018 sites have been identified, giving a site density of one
site for every 96 acres of survey. Of the 1,018 sites recorded, 664 (65.2%) are classified as prehistoric
sites, 300 (30.2%) are historic, and 39 (3.9%) have both a prehistoric and historic component.

Only about 240 acres within the identified core area for Greater Sage-Grouse have been intensely
inventoried for cultural resources. Two prehistoric sites have been identified within these 240 acres.
Given the limited amount of acreage of core sage-grouse areas on the BTNF, it is anticipated that the
potential number of prehistoric and/or historic sites within these core areas will be low.

Historic and prehistoric sites tend to be located in close proximity to permanent water (within 0.25 mile),
on slopes of less than 15%, and in close proximity to a major change in vegetation type such as at the
interface between forested areas and open sagebrush meadows.

Prehistoric Sites

About 73% of the recorded prehistoric sites are classified as lithic scatters indicative of temporary
campsites, while 15% are comprised of lithic scatters with evidence of fire blackened rock or fire pit
features. These site types are generally indicative of more intense prehistoric occupation and plant or
animal processing. Another 6% of the recorded prehistoric sites are listed as stone circle sites or sites with
rock cairns or alignments.

Historic Sites

A variety of historic sites have been recorded. These sites include Forest Service Administrative sites
such as guard stations, patrol cabins, and fire lookouts; tie hack cabins; isolated trapper or range rider
cabins; historic homesteads; and trails such as the Lander Cut-off of the Oregon Trail and the Teton Pass
Wagon Road.
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Medicine Bow National Forest

Approximately 20% of MBNF has been inventoried for cultural resources, and 3,437 sites have been
recorded. Most heritage sites have been found during surveys conducted prior to ground-disturbing
activities. Areas without ground-disturbing activities have not been surveyed, but heritage sites likely do
occur in these areas. The MBNF has nine sites listed on the NRHP, all of which are associated with the
historic period (post 1900).

Approximately 28% (7,800 acres) of land has been surveyed within sage-grouse habitat on the MBNF. A
total of 109 known cultural resource sites are located in sage-grouse habitat. These 109 sites consist of 25
historic sites, 71 prehistoric sites, and 13 sites that have both historic and prehistoric components.

Prehistoric Sites

Previous research shows that 30% of the recorded sites within the MBNF are prehistoric. The Cultural
Resource Overview of the MBNF (Grasso et al. 1981) describes the typical prehistoric site in the MBNF
as a small lithic scatter of non-local materials, often containing several tools. Temporally diagnostic
projectile points found by local collectors and archaeologists indicate the presence of prehistoric peoples
in the Medicine Bow Mountains 10,000 to 200 years before the present. Sites are frequently located on
fairly level stream terraces and in open montane parks. Sites have been found less frequently in timbered
areas, on slopes, and on ridge tops. The identification of prehistoric sites within the Forest is hindered by
poor surface visibility.

Prehistorically, the Forest was primarily used seasonally for game harvest and plant and lithic material
gathering. Although likely, certain areas of the Forest were used as sacred sites. However, there are no
managed sacred sites currently on the Forest.

Historic Sites

Previous research shows that about 70% of the sites recorded within the MBNF are historic. There are
thousands of sites and site types due to the size of the Forest. Historic site types include early frontier
period sites, such as fur trapping, mining, ranching, and homesteading sites. Other sites include
governmental administrative sites, lookouts, ranger stations, mining districts, sawmills, townsites, roads,
trails, stock drives, weather stations, hunting camps, recreation residences, private lodges, ski areas, and
military sites.

Timber and minerals were the primary resources historically extracted from the Forest. Currently, in
addition to historical timber and mineral extraction, recreation and grazing are also important uses of the
Forest.

Thunder Basin National Grassland

Approximately 20% of National Grasslands lands have been inventoried for cultural resources, and
approximately 3,300 sites have been recorded. Most heritage sites have been found during surveys
conducted prior to ground-disturbing activities. Areas without ground-disturbing activities have not been
surveyed, but heritage sites likely do occur in these areas. The TBNG does not have any sites listed on the
NRHP. A total of 3,328 known cultural resource sites are located in sage-grouse habitat including 549
historic sites, 2,305 prehistoric sites, and 474 sites that have both historic and prehistoric components.

Prehistoric Sites

Previous research shows that 69% of the sites recorded within the TBNG are prehistoric. Among the
predominating prehistoric sites, lithic scatter localities account for approximately 60% of all prehistoric
sites recorded. Open camp sites account for another 20%. Stone circle sites comprise another 10% of the
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total number of prehistoric sites on record. The remaining prehistoric site types include hearths, bone
beds, prehistoric cairn sites, and prehistoric lithic source/quarries.

Currently the TBNG has a Special Interest Area (SIA) on the grasslands. The Cellars SIA is a 960-acre
site that is a series of prehistoric camps atop a long ridge. Management of this area emphasizes protecting
the archaeological features and increasing our understanding of the site by working in conjunction with
contemporary American Indian Tribes.

Prehistorically, the grassland was primarily used seasonally for game harvest and plant and lithic material
gathering.

Historic Sites

Previous research shows that 69% of the sites recorded within the TBNG are historic. The historic sites

are predominately associated with mining or ranching; debris scatters, roads and trails are also present.

Historically, range use and mineral extraction were the grasslands’ primary utilization along with some
homesteading. Currently, in addition to the historical uses, recreation is also an important use of the
grasslands.

Historic Trails

There are no nationally or regionally designated trails within the TBNG.
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3.4 FORESTRY
3.41 Bureau of Land Management

General Planning Area Description

The planning area contains approximately 351,830 acres of harvestable forestry acreage. The forestlands
comprise commercial conifer tree species that are in economic demand for milling into salable lumber
and that could be managed for sustained yield. The commercial conifer species include lodgepole pine,
Douglas fir, Engelmann spruce, ponderosa pine, and subalpine fir. Forestlands also include non-stocked
areas that have supported or are capable of supporting one or more of the commercial conifer tree species.
The primary woodland species are aspen and limber pine.

Aspen throughout the interior west appears to be declining (Bartos and Campbell 1998; Rogers et al.
1998). According to a report on forest health published by the Wyoming State Division of Forestry, forest
health data show that the average age of aspen forest is 68 years. The report also points out that conifer
invasion is occurring in most aspen stands, which will likely result in further reductions in aspen
presence. Barring any major surface disturbance (e.g., fire, mechanical treatment), the majority of the
aspen stands will eventually be replaced by conifers (Koch et al. 2001). Aspen stands provide a rich
understory of vegetation, are utilized extensively by wildlife and livestock, and often provide a critical
riparian/wetland component in the forest system.

Conditions of the forestlands vary from young, healthy, relatively insect- and disease-free stands to those
that are quite old with high levels of insect and disease activity and high mortality rates. Most forestland
stands in the planning area are starting to exhibit a reduction in vigor and growth; increases in disease and
insect susceptibility are resulting in mortality. Primary insects or diseases include bark beetles, dwarf
mistletoe, root diseases, and several varieties of rusts.

Maintaining forest health and vigor for the commercial forest stands requires following prescribed
silvicultural prescriptions for each forest type. Silvicultural practices in the commercial forest lands would
include clearcutting, individual tree marking, shelter wood, thinning, and tree group selection. Harvesting
fuelwood (i.e., dead trees) by public demand sales is strictly a wood salvage operation. Meeting the public
need for this product is important; however, this action does not improve forest health or tree vigor.
Larger commercial sales are necessary to perpetuate forest cover by stand replacement.

Below are the BLM Field Offices in the planning area with a description of their forest habitats.

Casper Field Office

The Casper Field Office administers approximately 66,010 acres of forest and 99,000 acres of woodlands.
Approximately 8,000 acres of the forestland are identified as commercial timberland. Most of the
commercial timberlands are located in Natrona and Converse counties. A total of 3,314 thousand board
feet (MBF) of sawtimber was harvested from 1983 to 1991. Firewood, posts and poles were harvested as
well. From 1992 to 2001, there was no activity in the forest program due to the absence of funding. No
active forest management occurred on forestlands from 1990 to 2001. There has been no annual
appropriation for the forest program since 1992. In 2001, a forest plan was prepared and initiated for the
Muddy Mountain Environmental Education Area (EEA). Firewood as well as posts and poles have been
harvested there since 2001. Firewood, post, poles, and Christmas tree sales have occurred annually.
Prescribed fire is used to regenerate aspen stands for improved wildlife habitat.

Fragmentation of forests and woodland communities within the field office has occurred through
localized development of roads, forest management, or from natural processes such as climate, disease,

3-40 Wyoming Sage-grouse Land Use Plan Amendment



Draft EIS Chapter 3—Forestry

insects, or wildfire. These historic disturbances have affected the size and distribution of forests and
woodlands throughout the field office. For example, dwarf mistletoe in conifer stands, blister rust on
limber pines, and mountain pine beetle and Ips beetle in conifer stands are the insect and disease
damaging agents of primary concern in the field office. Stand densities, age-class distribution, and overall
health are affected by the invasion and spread of these agents. The lack of a natural fire regime in forests
and woodlands in the field office has resulted in increasing stand densities and abundant ground fuels.
Because natural regeneration of lodgepole pine and aspen relies on fire, fire suppression also has
contributed to changes in the composition and structure of forest and woodland communities. In the
absence of natural fire regimes, active management is necessary to ensure the health and vigor of forest
and woodland communities.

The forests on BLM-administered land in the field office include lodgepole pine, ponderosa pine, and
scattered areas of Douglas fir. Included in this acreage are 17 Forest Management Areas (FMAs) on
BLM-administered land. The 17 FMAs are scattered throughout mountainous regions of the field office
as isolated stands of forests. The importance of these forest stands is a function of their distribution,
relatively long rotation age (number of years to maturity), and the diversity of plants and animals they
support. Age-class distribution in the field office currently is unbalanced, tending toward mature, heavily
stocked stands. Portions of these stands remain healthy, but many are declining in tree vigor and
productivity (BLM 2003a). The advanced age and density of these stands, combined with the lack of
silviculture treatments and a natural fire regime, have contributed to the decline in overall health of forest
stands in the field office.

For the most part, lodgepole pine stands are struggling for growth and survival due to a lack of density
and age-class distribution. This species is suffering from mountain pine beetle and dwarf mistletoe
infestations in scattered patches throughout the field office. Ponderosa pine forest stands contain better
age-class diversity and better spacing than lodgepole pine stands and are, therefore, healthier and more
vigorous. Ponderosa pine is more fire tolerant and grows well on poorer sites; however, some stands of
ponderosa pine are exhibiting damage from the mountain pine beetle and over-maturity. With the
exception of the Muddy Mountain area, no active forest management occurred on forestlands in field
office FMAs since 1990. Consequently, current forest inventory data for the field office are limited.
Historically, forest products from public lands in the field office have played a small role in the wood
product industry. However, since the development of the Muddy Mountain Forest Health Recovery Plan
(BLM 2001¢), the public has responded to the sale of posts, poles, firewood, and wood for landscaping
and furniture.

Kemmerer Field Office

The Kemmerer Field Office administers 22,010 acres of forestland and approximately 15,000 acres of
woodland. Forestlands are comprised of lodgepole pine, Douglas-fir, and subalpine fir. Woodlands
include quaking aspen, Rocky Mountain juniper, and Utah juniper. Sawtimber-sized trees are found on
approximately 56% of the forestlands (BLM 1982). Mountain pine beetles are present and causing
mortality throughout the entire range of forest lands with epidemic levels in various locations, including
the Commissary Ridge, Dempsey Ridge, and Uinta North Slope areas.

Since 1984, about eight million board feet of sawtimber has been harvested from 500 acres of lodgepole
pine forestlands throughout the Kemmerer Field Office (Schiche 2003a). All of these forestlands have
successfully regenerated, and approximately 350 acres are ready for pre-commercial thinning to optimize
growing conditions (Schiche 2002).

The 19,000 acres of forestland available for forest management contain approximately 7,000 acres of
mature sawtimber, with a full average annual allowable sale quantity of 600 thousand board feet.
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Approximately 250 cords of fuelwood, 50 Christmas trees, and 1,000 posts and poles are sold annually
from forestland within the Kemmerer Field Office. Virtually no forest products are harvested from the
aspen and juniper woodlands (Schiche 2003b).

Newcastle Field Office

Forested public lands are concentrated along the Wyoming/South Dakota state line in Weston and Crook
counties. Small, isolated, scattered tracts of public forestlands intermixed with private land are along the
west and northwestern portion of the Black Hills in Crook County. In the Hat Creek Breaks and the
German Hills areas in Niobrara County, there are also small tracts of forested public lands. Ponderosa
pine (Pinus ponderosa) is the main commercial sawtimber species found in the resource area.
Noncommercial species, which may be found in association with the ponderosa pine, are Rocky Mountain
juniper, paper birch, bur oak, plains cottonwood, and quaking aspen.

During the past decade, about 1,600 acres (10%) of the commercial forest acres have been harvested
using a two or three cut shelterwood harvest through commercial and pre-commercial thinning. This is the
accepted silvicultural practice in harvesting ponderosa pine. The harvest of trees is done with rubber-tired
skidders or whole tree mechanical harvesters.

The major wood product users in or near the field office are sawmills located in Hulett, Wyoming, and the
cities of Spearfish, Hill City, and Rapid City, South Dakota. These mills receive most of their supply of
timber from the Black Hills National Forest, with the remaining supply coming from private, state, and
BLM-administered public lands. Minor forest products (fuelwood, post and poles, and Christmas trees)
are sold on a public demand basis.

There is an estimated 41.5 million board feet (MMBF) of timber cut in the field office each year;
however, only about 500 MBF is cut from BLM-administered public lands. This volume represents
1.4%o0f the estimated total levels taken from the planning unit, and has a value of approximately $135,222
based on $225.37 per MBF (log scale price) (Adams 1989). About 5.9 direct and indirect jobs could be
involved from this volume of timber produced and marketed. This would contribute an estimated
$270,174 in direct and indirect revenues to the economy based on a 1.999 business multiplier supplied by
Colorado State University. This timber would probably be processed in line with other timber with no
change in work force except under conditions of very high demand, tight work schedules, and a minimum
work force line. There are about 1,500 poles and posts plus about 4.75 MMBF of firewood harvested
from the field office each year. Table 3-11 shows the timber data for the Newcastle Field Office.

Table 3-11. Newcastle Field Office Timber Data

Newcastle Field Office Acres Percent
Forestland 25,300 8% of total BLM-administered land
Commercial forestland 15,800 62% of total forestland
Seedling/Saplings 4,686 29% of commercial forestland
Sawtimber 10,747 69% or commercial forestland
Nonproductive 8,693 38% or total forestland

Pinedale Field Office

Much of the forest acreage is concentrated along the northern, eastern, and western boundaries of the field
office and occurs on north and east slopes as narrow, stringer-like stands that originate from larger blocks

3-42 Wyoming Sage-grouse Land Use Plan Amendment



Draft EIS Chapter 3—Forestry

of timber at higher elevation on National Forest System Land. Table 3-12 summarizes the forest acres for
the field office. The area has been divided into four individual management units:

1) The Deadline-Pinegrove Unit, which lies between South Piney Creek and LaBarge Creek, includes the
Graphite elk winter range, Riley Ridge elk winter range, and Rock Creek ACEC. The unit contains an
estimated 13,450 acres of forestland and 3,510 woodland acres, of which 1,320 acres of forestland and
180 woodland acres are in the Rock Creek drainage, 2,120 acres of forestland and 840 woodland acres are
in the Graphite winter range, and 1,030 acres of forestland and 150 woodland acres are in the Riley Ridge
winter range.

2) The North Piney Unit, which lies between the Maki Creek drainage and South Piney Creek, includes
two elk feedgrounds: Finnegan and North Piney. The unit contains approximately 5,160 acres of
forestland and 4,450 woodland acres, of which 710 acres of forestland and 355 woodland acres are in the
feedgrounds.

3) The Miller Mountain Unit, which lies between LaBarge Creek and Fontenelle Creek, includes the Fort
Hill-Fontenelle elk winter range. The unit contains 8,190 forested acres (4,240 acres of forestland and
3,950 acres of woodland), of which 280 acres of forestland and 150 woodland acres are in the elk winter
range. In addition to the forest resource, the Miller Mountain Unit provides yearlong habitat for 200 to
400 elk.

4) The Eastside-Hoback Unit consists of scattered parcels and blocks of forested land along the eastern
and northern boundaries of the field office. The unit contains the Scab Creek area and the Franz elk
feedground. The unit is composed of 8,740 acres of forestland and 3,370 woodland acres. The Franz
feedground has roughly 130 acres of trees (75 acres of forestland and 52 acres of woodland). The Scab
Creek area has 180 acres of forestland and 270 woodland acres.

Table 3-12. Pinedale Field Office Timber Data

Net Cubic
Timber Type Foot Total Net® Total Volume
and Size Class Volume' Cubic Foot Volume (board feet)
(per acre)
Commercial Conifer

Lodgepole pine
Saw timber stands 7,190 2,305 16,566,035 74,547,158
Pole timber stands 2,710 1,788 4,847,268 21,812,706
Seedling/sapling stands 440 578 253,164 1,139,238
Douglas fir
Saw timber stands 11,020 1,946 21,435,190 96,458,355
Pole timber stands 1,620 1,479 2,395,980 10,781,910
Spruce-fir
Saw timber stands 6,970 2,650 18,481,100 83,164,950
Pole timber stands 660 1,319 863,945 3,887,752
Seedling/sapling stands 160 242 38,236 172,062
Nonstocked stands 830 260 216,320 933,440
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Net Cubic
Timber Type Foot Total Net® Total Volume
and Size Class Volume' Cubic Foot Volume (board feet)
(per acre)
Woodland
Aspen
All classes 15,200 955 14,514,090 15,729,930
Whitebark/Limber pine
All classes 80 NA? NA? NA?
Total 46,870 1,699 79,611,328 308,667,501

' Both live and dead volume (approximately 10% is sound dead material).
?Data not available.
® Original data indicate 4 board feet per cubic foot. Most recent Forest Service (2006) data show 5 board feet per cubic foot.

Rawlins Field Office

Forested areas are located within several mountainous areas: Shirley Mountain, located in the north-
central part of the field office; Elk Mountain, located in the south-central part of the field office; Ferris
Mountains, located in the north-central part of the field office; Seminoe Mountain; Bennett Mountain;
Powder Rim; and the Laramie Peaks area. There are also a number of forested areas on the fringe of the
National Forest boundaries. The condition or health of forest stands varies by location. The general
absence of large fires over the past 80 years has made forests more susceptible to disease such as dwarf
mistletoe, mountain pine beetle infestations, and newly introduced diseases such as white pine blister rust,
which has increased the mortality rate and the amount of dead standing timber in federal forests. In
addition, species such as lodgepole pine have not experienced the natural regenerative properties of fire.
Conifers are encroaching on aspen stands, limiting aspen regeneration. Along with conifer encroachment,
disease and insect damage are also playing a major role in the increasing mortality rate of older mature
aspen clones. There has also been a decline in timber harvesting over the past decade, allowing for
additional buildup of overall biomass. The majority of commercial timber in the field office is located
within the Shirley Mountain and Elk Mountain areas. Further descriptions of the forest resources within
these two areas follows below and Table 3-13 shows a summary of those resources.

Shirley Mountain Forest

The Shirley Mountains are a relatively isolated mountain range in the northern portion of Carbon County
in south-central Wyoming. They are located entirely within the field office and contain a mixture of
BLM-managed public lands, state lands, and private land parcels. The Shirley Mountains provide diverse
resource values and uses, such as forests, wildlife habitat, recreational opportunities, minerals, watershed,
livestock grazing, communication sites, and cultural resources.

The condition of forest resources in the Shirley Mountain Forest is discussed below by forest type.
Because of differences in forest management practices, the condition of BLM-managed public parcels and
private parcels that have been timbered differs markedly. Diversity is low not only from the standpoint of
relative acreage in the different forest types but also because of diversity within different successional
stages for all these forest types. This condition is primarily due to the lack of stand-replacing disturbances
over the past 80 years.

Lodgepole Pine Forest
The lodgepole pine forest type is the result of past stand-replacing wildfires. This forest type is generally
healthy but will decline in vigor and productivity as the forest becomes more decadent. In addition, there
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are insect and disease concerns that may compromise future health. Infestations of pine beetles and dwarf
mistletoe are apparent. Current age class distribution is heavily unbalanced toward the mature age class,
reflecting the long period since the last fires.

Spruce-Fir Forest

The major species component of the spruce-fir forest type is subalpine fir, with occasional Engelmann
spruce. This forest type is found in small areas of the Shirley Mountain Forest. It is even-aged and fairly
young considering the longevity of Engelmann spruce and subalpine fir. Spruce-fir exists as small,
isolated stands away from the large acreages of dense lodgepole pine and has the same date of origin as
its neighboring stands. Old, remnant lodgepole pine trees are not found in the spruce-fir stands.
Occurrence of the spruce-fir forest type is probably a result of less-intense wildfire in the area and an
available seed source. There is also an established understory of young subalpine fir seedlings and/or
saplings on lodgepole pine and aspen forest types. These forested areas will convert to subalpine fir
forests, but this process may take 100 years or more and will occur only if there are no wildfires.

Aspen Forest

The aspen forest type, like the spruce-fir type, is not well represented in the area. Aspen are found
primarily on steep, rocky slopes or in low, wet areas; therefore, opportunities for management are limited.
However, this conversion is not anticipated to occur within the next 20 years. Aspen is a minor
component in more than one-third of the lodgepole pine stands. Removal of the conifers would promote
aspen regeneration.

Woodland Forest

The majority of the forested land in the Shirley Mountains is woodland forest type. The most common
tree species is limber pine. Juniper woodlands also occur. The trend in vegetative structure in this type of
forest is toward increasing tree density. The existing vegetation allows seedlings to establish in previously
open areas. This filling-in will increase crown cover and reduce forage for wild and domestic ungulates.

Elk Mountain Forest

Elk Mountain is located in the southeast quarter of Carbon County, just north of the MBNF. Forest types
in this area change in relation to elevation. In the subalpine zone, at 9,000 to 11,000 feet, Engelmann
spruce and subalpine fir dominate. In the area below this elevation, the forest type is almost exclusively
lodgepole pine. Below the lodgepole pine is an area of mixed lodgepole pine and Douglas fir. Aspen,
limber pine, scattered ponderosa pine, some Douglas fir, and lodgepole pine predominantly cover the
foothills of Elk Mountain. The more productive forest stands are located on areas with a north-to-
northeast aspect. Stands that occur on the west and south slopes of the mountain are not as productive.

Forests on Elk Mountain are not in good condition. Past cutting practices, often in the form of high
grading, along with past insect infestations and fire suppression, have resulted in a deteriorating forest
resource on Elk Mountain on both public and private land. Many acres have had poor natural
regeneration. Dwarf mistletoe occurs on all coniferous species on Elk Mountain, with considerable
damage appearing in lodgepole pine. The condition of forest resources in the Elk Mountain Forest is
discussed below by forest type.

Lodgepole Pine Forest

The majority of lodgepole stands have reached their recommended rotation age of 100 years; thus, growth
has slowed. Some patches have severely deteriorated. Virtually all of the lodgepole stands owe their
origin to fires that occurred in the 1800s. Because of extensive even-aged lodgepole pine stand growth,
overcrowding occurs. The Douglas fir forest type is generally found in association with lodgepole pine in
this area, on the lower reaches of the mountain. Many of these trees are residual trees from prior stands.

Wyoming Sage-grouse Land Use Plan Amendment 3-45



Chapter 3—Forestry Draft EIS

Spruce-Fir Forest
There are large areas where subalpine fir constitutes a major portion of the overstory. Engelmann spruce
occupies a mixed conifer forest with subalpine fir, the latter being the first species to grow.

Aspen Forest

Aspen occupy wet draws and drainages on Elk Mountain. Aspen stands generally provide an overstory for
subalpine fir seedlings, with the probability that the stand will eventually reach a spruce-fir climax
condition. Many of the aspen stands are disease-ridden and of poor quality.

Woodland Forest

Limber pine occupies the more exposed and harsh sites throughout the area. The drier south-facing slopes
on Elk Mountain are often covered with widely spaced limber pine. In some locations, the limber pine
appears to be invading sagebrush-covered meadows, competing successfully with the deep-rooted
sagebrush.

Table 3-13. Rawlins Field Office Timber Data

Rawlins Field Office Forest/Woodland Acres
Lodgepole Pine 9,860
Spruce-Fir 330
Shirley Mountain Forest
Aspen 810
Woodland 11,840
Lodgepole Pine 1,080
Elk Mountain Forest
Spruce-Fir 2,490
Other Forest Land 170,520
Total Forest Land 196,930

Rock Springs Field Office

The Rock Springs Field Office contains commercial forestland. There are seedlings/saplings, pole timber,
and sawtimber (Table 3-14). Sawtimber accounts for 51% of the total commercial forest land. This timber
type is mature to over-mature. Many of these stands are decadent and exhibit considerable mortality. Lack
of past management actions has resulted in these unhealthy stand conditions. Pole timber in many of these
stands is as old as the sawtimber stands. However, these trees are smaller in size because of over stocking
and resulting growth stagnation. The large expanse of juniper acreage within the southern half of the field
office is currently receiving very little management activity. Only a few permits are sold annually for
juniper firewood and Christmas trees. Reforestation is being accomplished by natural seeding and
occasionally by planting containerized stock or direct seeding. At present, no timber stand improvements
(thinning, treatments, etc.) are being conducted in the field office other than through post/pole and
Christmas tree sales. At the present level of harvesting for these products, the acreage treated is
insignificant. Some of the field office supports forest and woodland ecosystems, which provide multiple
benefits and uses (personal and commercial).

The field office is divided into four timber compartments for timber management: Wind River Front, Pine
Mountain, Little Mountain, and Hickey Mountain-Table Mountain. Hickey Mountain-Table Mountain
will be managed as described in the woodland prescriptions. The Wind River Front is a restricted forest
management area where forest resources will be managed for commercial forest value to improve the
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health, vigor, and diversity of forest stands and give full consideration to other resource values such as
watershed, wildlife, minerals, recreation, and scenic values.

Much of the aspen occurs in variable sized stands adjacent to the downslope edge of the conifer zone.
Aspen stands may be intermixed with both categories of conifer or can be totally isolated. Two additional
species, narrow leaf cottonwood and Rocky Mountain juniper, are also found in the field office. Small
amounts of cottonwood are found growing in riparian zones adjacent to streams and rivers. Juniper stands
are found predominantly south of I-80 in fairly continuous, moderately stocked stands scattered
throughout the transition zone between the valley bottoms and the mountains. Pine Mountain, Little
Mountain, and the Wind River Front all have firewood, post/pole, and Christmas tree sale areas that are
designed to meet public demand and help achieve forest management objectives for these areas.

The majority of the commercial conifer species are located along the Wind River Front. These stands are
primarily found extending from timbered areas on National Forest System Land. The field office stands
extend downslope away from the Wind River Range reaching the transition zone of sagebrush hills.
Moderate-sized stands of commercial conifers are also found on the Pine Mountain compartment and
Little Mountain compartment near the Colorado and Utah borders. These two compartments also contain
large stands of juniper scattered throughout their lower elevations. The Hickey Mountain-Table Mountain
unit is composed primarily of scattered stands of juniper with small pockets of aspen and Douglas-fir
intermixed on Hickey Mountain.

The conifer stands can be divided into two categories. The first category includes the north-facing, cooler
slopes that are mostly occupied by the Engelmann spruce/subalpine fir complex (spruce-fir) with
occasional Douglas fir intermixed. This complex is dominated by subalpine fir. The second category
includes the south, east, and west facing slopes that are occupied by lodgepole pine and the transition
zone from north to east that is occupied by limber/white bark pine complex and spruce-fir. Lodgepole is
the most prevalent species in this complex. Aspen stands are found throughout the field office. The most
dominant occurrences are on east to northeast facing thoroughfares.

Insects and diseases are present in most of the timber stands in the field office. Dwarf mistletoe is the
most common disease and the mountain pine beetle is the most common insect affecting the commercial
timber stands. They are currently at endemic or static levels. However, due to the age and general
condition of many of the sawtimber stands, insect levels could rapidly change from endemic to epidemic
proportions especially during prolonged drought conditions.

Based on the 1985 calculations, the Rock Springs Field Office could annually harvest from 104,000 cubic
feet to 225,000 cubic feet, depending upon management constraints. A large number of subalpine fir
seedlings are becoming established under lodgepole, aspen, and Douglas fir overstories and may affect
the future commercial quality of many stands. Subalpine fir will become the major stand component
without management activity (e.g., harvesting) that favors the other species. This could have an important
effect on the merchantability of forest products on BLM-administered lands. Subalpine fir is a less
desirable commercial species because of its lower strength and nail holding characteristics, higher
susceptibility to rotting, and higher warpage percentage.

Table 3-14. Rock Springs Field Office Timber Data

Rock Springs Field Office Volume (cubic feet)
Total Commercial Forest 7,900 13,9472,439
Saw timber 4,040 na
Seedlings/Saplings 360 na
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Rock Springs Field Office ‘ Acres ‘ Volume (cubic feet)
Pole timber 3,550 na

3.4.2 Forest Service

General Planning Area Description

National Forests in Wyoming provide a wide variety of forest habitat types from high elevation whitebark
pine forest to low elevation ponderosa pine and juniper habitats. Forest habitat types are a reflection of
elevation, aspect, soils, latitude and climate. Forest habitats are also influenced by management strategies,
insects, disease, wildlife, atmospheric phenomenon and fire. Forest habitats naturally change over time.

Bridger-Teton National Forest

The condition of forest stands varies by location within the Greater Sage-Grouse habitat areas.
Commercial timber species on the BTNF are lodgepole pine, Douglas fir, subalpine fir, and Engelmann
spruce. Lodgepole pine and Douglas fir would coexist in some instances with Greater Sage-Grouse
habitat; however, subalpine fir and Engelmann spruce would generally not coexist due to elevation and
moisture requirements. Woodland species include limber pine, Rocky Mountain juniper, and quaking
aspen and exist in some locations on the fringe of Greater Sage-Grouse habitat areas. Woodland species
are occasionally used for firewood and decorative or hobby applications but are not important
commercially.

Current Management Practices

All pine species on the Forest are in decline due to dwarf mistletoe, mountain pine beetle infestations, and
diseases such as white pine blister rust. Along with conifer encroachment, disease and insect damage are
also playing a major role in the increasing mortality rate of older mature aspen clones. Woodland species
have encroached into sagebrush habitat in some locations, which is most directly related to fire exclusion
for the past century.

The use of prescribed fire and commercial timber harvest are current management practices that are used
to change the forested landscape. However, these human-caused practices are limited in the scale of what
can actually be affected. Changing the vegetation across 3.4 million acres is difficult when timber sales
and prescribed fires, both small in scale, are only hundreds of acres in size. In addition, the Forest is
guided by the Lynx Amendment, which prescribes the amount of vegetation change that can occur by
Wilderness Areas (approximately one-third of the total forest acreage), off limits to timber harvest, and by
the lack of timber companies that actually implement the harvest. While the Forest uses a wide range of
silvicultural prescriptions and management activities to treat grassland, sagebrush, aspen and other
vegetative communities, the change that is actually brought about is limited in scale and has resulted in an
aging, disease, and insect infected forest.

Medicine Bow National Forest

The MBNF supports many forest types. The most common include lodgepole pine dominated, spruce-fir,
aspen, cottonwood, limber pine/ juniper, and ponderosa pine/Douglas- fir forest types. These conifer and
hardwood forest types are intermixed with wet meadows and sagebrush/grass dry meadows. There are
approximately 960,360 acres of forest land within the MBNF (88% of the total MBNF). Within the
MBNF, 98% of the total forest land is timberland that can be used for industrial wood products, while 2%
is woodland that is typically not used for wood products.
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The absence of natural forest fires over an approximate 100 year period has allowed many of the forest
types to become mature and overstocked. Drought has also added stress to all forest types. Since 2004,
naturally occurring bark beetle populations have been at epidemic levels in all conifer types, resulting in
near total mortality of mature stands. Sudden aspen decline has been found in many mature aspen stands.
The introduction of white pine blister rust has also resulted in increased mortality in limber pine. The
majority of forest types on the MBNF have been experiencing a rapid transformation from a mature forest
to a younger regenerating forest.

Current Management Practices

All forest types are managed under a variety of management objectives, from multiple uses to Wilderness
area management. Commercial timber species are actively managed for forest products. This includes a
wide range of silvicultural prescriptions and management activities in site-specific project areas.
Woodland encroachment is treated in grassland, sagebrush, aspen, and other vegetative communities
where it is determined to be detrimental to other resource values such as wildlife. Woodland
encroachment is typically treated using prescribed burning.

Thunder Basin National Grassland

Ponderosa pine and juniper are the most common forest types on the TBNG and have been encroaching
on sagebrush and grass-dominate prairie. On the grassland, increases in insect populations have also
caused an increase in tree mortality. The TBNG contains 25,780 acres of forest land, 77% of which is
ponderosa pine timberland and 23% of which is juniper woodland (Steed 2008).

Current Management Practices

The National Grassland is managed under a variety of management objectives from cattle grazing to
mineral extraction.
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3.5 LANDS AND REALTY
3.5.1 Bureau of Land Management

General Planning Area Description

Land ownership and jurisdiction is summarized in Chapter 1. Although the BLM administers the leasing
of the mineral estate underlying Forest Service and Bureau of Reclamation (BOR) withdrawn lands,
mineral management decisions on these lands are made by the surface management agency. On many of
the private lands, the mineral estate (either all of the minerals or portions of the minerals) is reserved for
the U.S. Government. In these cases, the mineral estate is administered by the BLM, although the private
landowners administer the surface estate.

Land Tenure Adjustments

Land ownership (or land tenure) adjustment refers to those actions that result in the retention of public
land, disposal of public land, or the acquisition by the BLM of nonfederal lands or interests in land. The
FLPMA requires that public land be retained in public ownership unless, as a result of land use planning,
disposal of certain parcels is warranted and in the public interest. Tracts of land that are designated in
BLM land use plans as potentially available for disposal are more likely to be conveyed out of federal
ownership through an exchange rather than a sale. Land exchanges are an important tool to consolidate
land ownership for more efficient management. Exchanges are also helpful for securing important
objectives of resource management, enhancement, development and protection; meeting the needs of
communities; promoting multiple-use management; fostering sustainable development and fulfilling other
public needs. However, the BLM will evaluate and consider the full range of land disposal and acquisition
tools to be able to accomplish these objectives prior to proceeding with a land exchange. Acquisition of
and interests in lands are important components of the BLM’s land tenure adjustment strategy.
Acquisition of and interests in land can be accomplished through several means, including exchange,
purchase, donation, and condemnation.

Disposal

Public lands have potential for disposal when they are isolated and/or difficult to manage or when it is in
the public interest. Disposal actions are usually in response to public request, such as community
expansion. Disposals result in a title transfer, wherein the lands leave the public domain. All disposal
actions are coordinated with adjoining landowners, local governments, and current land users.

Public sales are managed under the disposal criteria set forth in Section 203 of the Federal Land Policy
and Management Act (FLPMA). Public lands determined suitable for sale are offered via the initiative of
the BLM or through a nomination/request for sale from the public. The lands are not sold at less than fair
market value. Lands suitable for sale must be identified in the RMP. Any lands to be disposed of by sale
that are not identified in the current RMP require a plan amendment. Disposal of the mineral estate must
conform to Section 209 of FLPMA (for sales) and 206 of FLPMA (for exchanges). This will require a
mineral potential report; the mineral estate may be retained depending on the mineral values.

Exchanges

Land exchanges are initiated in direct response to public demand or by the BLM to improve management
of the public lands, and the lands need to be formally determined suitable for exchange. Nonfederal lands
are considered for acquisition through exchange of suitable public land on a case-by-case basis, where the
exchange is in the public interest and the acquisition of the nonfederal lands will contain higher resource
values than the public lands being exchanged. In all land exchanges, keeping the surface and mineral
estate intact on both the disposed and acquired lands would benefit the future owners and their use of the
land.
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Acquisition

Acquisition of lands can be pursued to facilitate various resource management objectives. Acquisitions,
including easements, can be completed through exchange, purchase, donation or condemnation. Funding
for acquisitions may come from the land and water conservation funds (LWCF) or donations. Lands
considered for acquisition would be those lands that meet specific land management goals identified in
the RMP.

Withdrawals

Withdrawals are used to preserve sensitive environmental values, protect major federal investments in
facilities, support national security, and provide for public health and safety. They segregate a portion of
public lands and suspend certain operations of the public land laws, such as the location of mining claims
and sites. Federal policy restricts withdrawals to the minimum time required to serve the public interest in
order to maximize the use of withdrawn lands consistent with their primary purpose. Withdrawals are
periodically reviewed to verify if they are serving their intended purpose and may be revoked if they are
not.

Land classification is a process required under specific laws to determine the suitability of public lands
for certain types of disposal or lease or suitability for retention and multiple use management. Most land
classifications also segregate public lands from operation of some or all of the public land laws and (or)
mineral laws. Several classifications were established under the 1964 Classification and Multiple Use
Act. The lands were classified for retention and multiple use management and against sale, agricultural
entry, and mining location, but they remain open to mineral leasing.

Rights-of-Way

Corridors established to contain ROWs are preferred routes for transportation and transmission facilities.
The Programmatic EIS, Designation of Energy Corridors on Federal Land in the 11 Western States
(2008), designated energy corridors in the Casper, Rock Springs, Rawlins and Kemmerer field offices.
These corridors were specific to oil, gas, and hydrogen pipelines and electricity transmission and
distribution facilities. ROWs for transportation or utility systems and facilities in the field office include
roads, natural gas pipelines, transmission lines and telephone lines. To the extent possible, linear ROWs,
such as roads and pipelines, are routed where impacts would be least disturbing to environmental
resources, taking into account the point of origin, point of destination, and purpose and need of the
project. Although established corridors exist, this does not preclude the location of transportation and
transmission facilities in other areas if environmental analysis indicates that the facilities are compatible
with other resource values and objectives. Further identification of corridors may not necessarily mandate
that transportation and transmission facilities be located within these areas if they are not compatible with
other resource uses, values, and objectives in and near the corridors or if the corridors are saturated.
ROWs are issued with surface reclamation stipulations and other mitigating measures. Restrictions and
mitigating measures may be modified on a case-by-case basis, depending on impacts on resources.

Leases and Permits

Section 302 of FLPMA states that public lands may be authorized to state and local governments and
private citizens to use, occupy, or develop. Uses that may be authorized include agricultural development,
residential (under certain conditions), commercial, and advertising. Permits are usually short-term
authorizations not to exceed three years. Leases are long-term authorizations that usually involve a
significant economic investment in the land.

Recreation and Public Purposes Act

The Recreation and Public Purposes (R&PP) Act authorizes the BLM to lease or convey public surface to
state and local governments and qualified nonprofit organizations for recreation or public purpose uses.
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Lands are leased or conveyed for less than fair market value or at no cost for qualified uses. Examples of
typical uses under the R&PP Act include historic monument sites, campgrounds, schools, parks, public
works facilities, and hospitals. Lands usually are leased first until development of the area is completed
and then, if appropriate, title may be conveyed.

Lands proposed to be leased or conveyed under the R&PP Act must first be classified as suitable for such
use. R&PP classifications segregate the land from operation of the public land laws except for the R&PP
Act, which precludes disposal by sale, exchange or other means, but specifically allows for R&PP lease
or conveyance. R&PP classifications also segregate from operation of the mining laws, closing the area to
mining of locatable minerals. R&PP classifications do not segregate from mineral leasing. R&PP leases
and conveyances reserve all minerals in the land to the United States.

Renewable Energy

Renewable energy is generally defined as energy derived from sources continuously replenished by
natural processes. These sources include wind, solar, biomass, and geothermal energy. Wind energy is the
process by which wind is used to generate electrical power. Wind turbines convert the kinetic energy of
the wind into mechanical power that a generator converts into electricity (BLM 2011a). Solar energy is
the use of the sun’s energy to produce electricity, often through the use of photovoltaic panels that convert
sunlight directly into electricity using semiconductor materials. Biomass (also called bioenergy) is the
process of converting forestry and agricultural crops, crop-processing wastes and residues, animal
manures, and landfill methane gas into electricity. These waste products are either burned directly or
converted into fuels that can be burned to produce energy. Geothermal energy is heat in the form of hot
water, steam, or rocks near the surface of the Earth’s crust used for direct heating and cooling or for the
generation of electricity. Nonrenewable energy sources generally are limited to fossil fuels, such as coal,
oil, and gas, which the Mineral Resources section of this document addresses.

Wyoming represents one of the strongest potential wind resources in the country and presently is an
exporter of wind power to several surrounding states. The state also has some potential for solar, biomass,
and geothermal energy; however, the demand for these renewable energy sources is not as strong.

Currently, the installed renewable energy capacity in Wyoming is 1,412 megawatts (MW) of wind
energy, 0.05 MW of solar energy, and 0 MW of biomass and geothermal energy (American Wind Energy
Association [AWEA] 2011; U.S. Energy Information Administration Website 2012). A recent study,
“Assessing the Potential for Renewable Energy on Public Lands,” presented a nationwide overview of
renewable resources on BLM—administered lands. In this study, Wyoming was determined to have a high
potential for wind-energy development and a low potential for solar, biomass, and geothermal energy
development (BLM 2003b). Wyoming’s wind resource is ranked 8" in the nation (AWEA 2011).

Casper Field Office

The land ownership pattern in the Casper Field Office is diverse. The eastern portion, mostly Platte,
Goshen, and eastern Converse counties, have scattered public land parcels that are isolated by large
private landholdings. This scattered ownership pattern makes these lands difficult to manage as part of the
public land system. The small size of many scattered parcels and their isolation from other parcels of
public land make them of marginal utility to the public. Lack of public access diminishes their public
utility. Some areas of exception occur, such as along the eastern flank of the Laramie Range west of
Wheatland (e.g., Mule Shoe Flats and Cooney Hills), where large parcels are present. In western
Converse County and largely throughout Natrona County, large blocks of federal land are present, though
scattered isolated parcels of private lands remain.
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Leases and Permits

Leases, permits and easements under FLPMA are issued to authorize uses of public land, ranging from
long-term (leases) to a few days (filming permits). Although the Casper Field Office currently has one
agricultural lease under this section of FLPMA, there have been permits in the past and there are likely to
be permits in the future.

Recreation and Public Purposes Act Leases and Conveyances

The Casper Field Office administers 12 R&PP conveyances covering approximately 2,850 acres and 14
R&PP leases covering approximately 640 acres.

Exchanges

Only modest exchange activity has taken place in recent years within the Casper Field Office, although
interest in exchanges continues to increase. Recent exchanges resulted in the acquisition of 5,910 acres of
private land in the South Bighorns area and 660 acres of private land in the Pine Mountain area.

Purchases

Only one land purchase for six acres using appropriated funds was completed in the Casper Field Office.
One conservation easement on 156 acres was acquired and four purchases covering 509 acres were
completed using monies from the Land and Water Conservation Fund.

Donations

The BLM occasionally receives gifts or donations of lands or interests in land when an entity elects not to
receive the market value for the interests being conveyed. Two access easements were donated to the
BLM by the State of Wyoming for the Muddy Mountain access road. The city of Casper donated two
easements for roads and utilities as well as approximately ten acres of land to the BLM for the National
Historic Interpretive Trail Center in Casper.

Land Sales

The Casper Resource Management Plan identified 224,830 acres of public lands as potentially suitable for
disposal. Prior to disposal, site-specific analysis with public participation is conducted. At that point, a
determination is made on whether disposal of the parcel is in the public’s best interest. The parcel is
retained in public ownership if the disposal is not in the public’s best interest. To meet community
expansion needs, the Casper Field Office considers proposals to dispose of lands within a 5-mile buffer of
communities by sale, exchange, or other means. Proposals are evaluated on a case-by-case basis to ensure
compatibility with resources and other land uses. In addition, 5,450 acres are identified for disposal in
Decision 6046, on a restricted basis.

The following sale activity shows the limited nature of land sales within the Casper Field Office.

* In 1986, 14 parcels in the Goshen Hole area of Platte and Goshen counties totaling approximately
1,040 acres were sold.

* In 1987, 280 acres were sold to Umetco Minerals Corporation to accommodate a uranium mill
tailings disposal site.

* In 1992, approximately 70 acres were sold to the town of Midwest to meet their needs for a
sanitary landfill.

* In 1992, 2.5 acres were sold to a family in fulfillment of their 20-year commitment toward
developing a cabin site under a small tract lease.
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Withdrawals

Existing withdrawals and classifications are listed in Table 3-15. Included in the table are existing
withdrawals established by the BLM to close specific sites and protect the existing resource values as well
as withdrawals transferring public land to other federal agencies to accomplish their mission goals.

Table 3-15. Withdrawal Summary for the Casper Field Office

Administering

Withdrawals Agency

Alcova Fossil Area* BLM 5,810
Cedar Ridge TCP* BLM 4,060
Jackson Canyon* BLM 11,390
North Platte River BLM 3,230
Sand Hills Management Area* BLM 17,600
South Bighorns/Red Wall Management Area* BLM 75,910
Bald Eagle Roosts (excludes Jackson Canyon)* BLM 37,290
Fremont Canyon (C&MU) BLM 1,260
Habitat Fragmentation™ BLM 168,390
Muddy Mountain C&MU BLM 1,030
NHTs and Other Historic Trails* BLM 80,290
Public Water Reserves BLM 1,390
R&PP Classifications BLM 3,490
Stock Driveways BLM 56,330
Air Navigation Site FAA 200

State of Wyoming

Camp Guernsey (*partial) (National Guard) 11,850
Fort Laramie National Historic Site NPS 940
Grey Reef Power Site Federal Energy . 29
Regulatory Commission

Spook Site Uranium Mill Tailings DOE 90
Mill Tailings UMETCO* DOE 990
National Forests Forest Service 81,770
Thunder Basin National Grasslands Forest Service 163,240
National Wildlife Refuge U”'t\fv‘?ljitff’ssei'/is:ea”d 7,460
Naval Petroleum Reserve Number 3 DOE 9,320
Reclamation BOR 18,080

*Decisions from Casper RMP (2007), not fully implemented yet.
Note: Due to overlapping resources, numbers are not additive.
Source: BLM 2010a
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Rights-of Way

As of January 2003, more than 1,000 ROWs existed in the Casper Field Office, which were issued under
a variety of laws over time and administered according to the conditions specified in the ROW grants. In
the 20-year period from 1982 through 2002, 632 ROWs were issued on approximately 9,960 acres of
public land in the field office. On average, 32 ROWSs authorizing use of approximately 15 acres per
ROW, or about 500 acres total per year, are authorized by ROWs in the Casper Field Office.

There are six designated communication sites (ROW use areas) in the Casper Field Office. The
communication sites are the preferred locations for adjacent placement of future communication site
ROW.

There are eight designated ROW corridors. ROW corridors encompass 92,110 acres of federal surface
lands. Designated Casper Field Office ROW corridors are identified by the Western Utility Group (WUG)
Western Regional Corridor Study (WUG 1992) and the West Wide Energy Corridors Programmatic EIS
(BLM 2008c). ROW exclusion areas contain 442,040 acres of public land, and ROW avoidance areas
have 539,800 acres.

The majority of road ROW and the majority pipeline ROW are directly related to oil and gas lease
development (195 Application for Permission to Drill (APD)-related roads compared to 57 other roads
and 176 oil and gas pipeline ROW out of 632 total ROWs in the past 20 years). During the 20-year period
from 1982 through 2002, four major ROW applications (1983, 1989, 1996, and 2001) were processed and
approved by the Casper Field Office. Most of these ROW used designated corridors. This level of major
ROW project activity is expected to continue.

In the past 20 years, only two ROW applications have been rejected due to management plan restrictions.
In areas currently managed as ROW exclusion areas, one proposed ROW application was denied because
it was located in the Jackson Canyon ACEC. One in the South Bighorns also was denied, but the need
was met by other means (e.g., generator power). Approximately 32 new or amendment ROW applications
are processed annually within the Casper Field Office.

Renewable Energy

Currently, no wind farms are located on public land in the Casper Field Office. The anticipated demand
for future development of solar and biomass energy projects is low. At this time, renewable energy
development within the Casper Field Office is limited to isolated wind-energy development on private
lands; however, potential for increased wind-energy development exists. There are 1,145,600 acres of
outstanding/superb and fair/good/excellent potential areas where wind development is allowed within the
Casper Field Office. Renewable wind energy development avoidance and exclusion areas are identified
for the protection of specific resource values or uses and comprise 363,578 and 458,006 public surface
acres respectively.

Kemmerer Field Office

The Kemmerer Field Office contains approximately 1.5 million acres of private land, 840,000 acres of
other federal land (e.g., BOR, United States Fish and Wildlife Service (USFWS), Forest Service, NPS),
155,000 acres of state land, and 1.4 million acres of BLM-administered surface estate.

Leases and Permits

Section 1732(b) of the FLPMA authorizes the BLM to issue leases, permits, and easements for the use,
occupancy, and development of public lands. Leases under Sections 302, 303, and 310 of the FLPMA are
long-term and typically require a substantial economic investment in the land. The Kemmerer Field
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Office has not had a demand for land use leases for the past 20 years. Historic lease uses included
agricultural development and National Guard use.

Permits are typically issued to resolve trespass cases or to authorize minimum impact activities that
involve either little or no land improvement, construction, or investment. Historically, permits within the
Kemmerer Field Office area have been requested for rig stack construction associated with oil and gas
development or to provide interim authorization for trespass issues.

Recreation and Public Purposes Act Leases and Sales

There are two active R&PP Act leases currently authorized in the Kemmerer Field Office. A lease for the
Pine Creek Ski Area near Cokeville, issued to Lincoln County, and a youth camp in Star Valley, issued to
The Buford Foundation. R&PP patents have been issued to the Town of Star Valley Ranch for an area for
public works/recreation, Wyoming Department of Transportation (WYDOT) for a shooting range, and to
Lincoln County for the Lions Club Park. The Kemmerer Field Office has received further inquiries from
local communities to develop R&PP leases, but it does not have any applications on file at the present
time.

Exchanges

At present, the only recent land exchange within the Kemmerer Field Office is the Rocky Mountain Elk
Foundation consolidated land exchange completed in 2003.

Land Sales

Properties identified for disposal are identified in Appendix G of the Kemmerer RMP.

Withdrawals

There are nine existing withdrawals to other federal agencies within the Kemmerer Field Office and eight
administered by the BLM in the Kemmerer Field Office (Table 3-16). Other agency withdrawals usually
do two things: transfer jurisdiction to the other agency and close the withdrawn public land to the
operation of the public land laws, including mineral location. This plan does not make decisions on
revocation of existing withdrawals to other federal agencies. However, should a withdrawal be revoked,
suitable lands are returned to public land status for management by the BLM. The returned lands would
be managed in the same fashion as adjoining public lands. It is now federal policy to restrict all
withdrawals to the minimum time required to serve the public interest, maximize the use of withdrawn
lands consistent with their primary purpose, and eliminate all withdrawals that are no longer needed.

Table 3-16. Withdrawal Summary in the Kemmerer Field Office

Administering

Withdrawals Agency
Green River Reclamation Project1 BOR 17,000
Seedskadee Reclamation Project’ BOR 3,600
Meeks Cabin Reservoir BOR 440
Seedskadee Wildlife Refuge1 USFWS 1,060
Grey’s River Elk Refuge USFWS 660
Fossil Butte National Monument NPS 7,420
Flaming Gorge National Recreation Area Forest Service 120
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Administering

Withdrawals Agency
Recreation, Administration, and Roadside Sites Forest Service 3,950
Air Navigation Site WYDOT 120
Public Waterway Reserves BLM 2,105
Stock Driveways” BLM 480
Coal BLM 136,100
Phosphate BLM 44,600
Oil Shale? BLM 420,000
Developed Campground33 BLM 3
Areas with Special Status Plant Species® BLM 890
Bridger Antelope Trap (federal section) ® BLM 640

' Some of these areas may overlap; actual acreage withdrawn is less than the sum of the individual withdrawals. Lands originally
withdrawn for the Green River Project, which was never built, are now managed as part of the Seedskadee Project.

2These withdrawals have been recommended for full or partial restoration; however, final action has not been taken.

® Decisions from Casper RMP (2007), not fully implemented yet.

Rights-of-Way

More than 1,600 ROW exist in the Kemmerer Field Office issued under a variety of laws over time and
administered according to the conditions specified in the specific ROW grant. On the average, 100 to 125
new or amendment ROW applications are processed annually. In the 20-year period from 1985 through
2005, the BLM issued approximately 1,150 ROW, or 45,000 acres of public land, in the field office. On
average, 60 ROW authorizing use of around 27 acres per ROW, or 1,620 acres total per year, have been
authorized in the field office. The majority of the ROW workload in the Kemmerer Field Office results
from oil and gas lease development. During the last 20 years, the BLM approved more than 500 APDs
within the Kemmerer Field Office. On average, each APD has a corresponding road ROW as well as a
pipeline ROW.

During the 20-year period from 1985 through 2005, a large number of major ROW applications were
processed and approved in the Kemmerer Field Office. These major ROW include fiber optic lines as
well as major pipelines, plant sites, and large powerlines. The fiber optic lines followed I-80 and railroad
lines as well as pipeline routes. Most of the large pipeline projects begin or end at the Williams Opal Plant
near Opal, Wyoming, and pass through the Muddy Creek Compressor area before heading east toward the
Granger Plant, southwest toward Utah and California, or west on the Ignacio-Sumas Pipeline route. There
are three major communication sites in the Kemmerer Field Office, each with more than three users. In
addition to these three sites, 24 other communication sites occur in the Kemmerer Field Office. On
average, the Kemmerer Field Office processes two major ROW applications per year and expects this
level of major ROW project activity to continue.

Corridors were designated in the Kemmerer RMP, decision #6008, pages 2-42 (the document was signed
on May 24, 2010.) The West Wide Energy Corridor effort (2008) only designated one corridor along I-80.
Typically, ROW were established in the least environmentally damaging areas and followed de facto
utility and travel systems, but these are not necessarily located in preferred locations. Recommendations
for the siting of utility corridors through the field office were made by the Western Utility Group-Western
Regional Corridor Study Committee (WUG 1992).
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A large portion of the regional demand for public ROW has focused on exporting renewable and
nonrenewable energy products through and from sparsely populated western states to areas of high
population. Recently, west coast power demands dominated this activity. The upsurge of exploration and
development of cleaner burning energy fuels, such as natural gas and coal bed methane, has resulted in
the need for more pipelines and higher pipeline capacities.

As stated above, no designated corridors are on lands administered by the Kemmerer Field Office at this
time. The demand for ROW and corridors is influenced by specific actions, such as oil and gas leasing,
and by economic forces and other external pressures and conditions independent of resource management
decisions. For example, the demand for expanded infrastructure capabilities results from state or national
needs and requirements. Technological advancements also have brought new demands for public land,
largely related to wind and solar energy and telecommunications (e.g., cellular and fiber optic).

Renewable Energy

One geothermal energy development project exists within the Kemmerer Field Office. The Auburn Hot
Springs in the Star Valley contains numerous vents emitting carbon dioxide and hydrogen sulfide gas and
saline water ranging from 68°F to 140°F. Hot springs locations occur along northwest-trending high angle
faults (Hinckley 1977; Hinckley and Breckenridge 1977).

At present, there are two wind farms located within the Kemmerer Field Office administrative boundary.
The Mountain Wind Power, LLC operates a wind power project in Uinta County, outside of Fort Bridger,
Wyoming. The Uinta County Wind Project, administered by Uinta County Wind Farm, LLC, a subsidiary
of FPL Energy Wyoming, LLC, comprises 80 windmills, all located on private and state lands. While no
windmills are located on BLM-administered lands, there are 14 miles of associated access roads and
powerlines permitted on BLM-administered lands, totaling 136 acres. An additional 27 miles of access
roads and powerlines are located on adjoining private and state lands.

Newcastle Field Office

The Newcastle Field Office is comprised of approximately five million acres in Crook, Niobrara, and
Weston counties. The BLM administers 291,000 acres of BLM-administered public land surface and 1.4
million acres of federal mineral estate. The public lands in the Newcastle Field Office consist primarily of
small, isolated tracts. There are few areas of concentrated public lands.

Land Disposals

Land disposals in the Newcastle Field Office have been completed for both exchanges and sales. There
were 13 land sales, totaling 620 acres, from 1985 through 1989. There were three land exchanges, totaling
2,020 acres, from 1985 through 1990.

Local demand for land disposal actions has been low because of things such as high market value,
processing timeframes, lower workload priority, and lack of funding for processing small parcels (1 to
120 acres) of public land. If these current practices continue, the demand for disposal actions will not be
expected to increase significantly.

Withdrawals

Withdrawals and classifications in the Newcastle Field Office are listed in Table 3-17. Classifications and
withdrawals are used to protect resource values or to restrict land use authorizations or mineral entry.
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Table 3-17. Withdrawal Summary in the Newcastle Field Office

Withdrawals ’ Administering ‘ Acres
Agency
Withdrawal BLM 404,700
Coal BLM 286,680
Power site BLM 440

Rights-of-Way

All public lands, except some withdrawals and the Whoopup Canyon ACEC, have been available for
rights-of-way and temporary use permits. There are 317 rights-of-way and two temporary use permits
affecting approximately 4,000 acres of public lands in the Newcastle Field Office.

The majority of rights-of-way are granted for access roads, pipelines, and electrical distribution lines
associated with oil and gas wells and production facilities. These rights-of-way may be temporary (six
months to two years) for wells that are dry holes or used for an extended period (more than two years)
when wells produce oil or gas. The number of rights-of-way granted averages ten to 15 per year and may
fluctuate depending on the level of oil and gas activities in the area.

Rights-of-way are located next to existing facilities whenever possible; common use is required whenever
feasible. Utility corridors have not been designated because of the scattered public land pattern in the
Newcastle area. Only existing utility and transportation rights-of-way have the potential to decrease the
need for new rights-of-way routes (e.g., power lines or buried telephone cables that use existing road
rights-of-way).

Pinedale Field Office

The Pinedale Field Office administers approximately 922,880 surface acres and 1,199,280 acres of federal
mineral estate in Sublette and Lincoln counties. Although the BLM administers the leasing of the mineral
estate underlying Forest Service and Bureau of Reclamation (BOR) withdrawn lands, mineral
management decisions on these lands are made by the surface management agency. On many of the
private lands, the mineral estate (either all of the minerals or portions of the minerals) is reserved for the
U.S. Government. In these cases, the mineral estate is administered by the BLM, although the private
landowners administer the surface estate.

Leases and Permits

There are currently 12 leases within the field office. The leases are for ranching, county and industrial
purposes.

Withdrawals

Currently, 147,320 acres are under a coal withdrawal, and 1,190 acres are under a phosphate withdrawal,
totaling approximately 148,510 acres. The purpose for which these withdrawals was established is no
longer pertinent because these minerals, other than oil shale, are now acquired through a leasing system
and are no longer available for location. In addition, commercial quantities of these minerals are not
present in the Pinedale Field Office.

Wyoming Sage-grouse Land Use Plan Amendment 3-59




Chapter 3—Lands and Realty Draft EIS

Rights-of Way

The Pinedale Field Office currently receives an average of 200 ROW applications per year. The majority
of these applications are related to oil and gas activity for pipelines and roads. The Pinedale Field Office
administers more than 3,800 ROW casefiles. They have been authorized under a variety of different laws
over time and administered according to the terms and conditions specified in each specific ROW grant.
On average, 150 to 250 new or amendment ROW applications are processed annually. Areas not
identified as avoidance, exclusion, or restriction areas are open to ROWs. The majority of the workload is
from oil and gas lease development. Common ROW routes have been designated, where appropriate, to
minimize impacts. A major pipeline ROW route containing 5+ pipelines leaves the Pinedale Anticline
area, proceeds south to the Jonah Field, and then onto the Opal Plant located outside of Opal, Wyoming.
In the last 15 years (from 1998 to 2013), the Pinedale Field Office approved 5,200 APD. On average,
each APD has a corresponding road ROW, as well as a pipeline ROW.

The Pinedale RMP, dated November 26, 2008, page 2-15 states, “Utility facilities will be restricted to
existing routes and designated corridors where practicable, including environmental and socioeconomic
considerations. Corridor routes include U.S. Highways 189 and 191 and State Highways 189, 191, 350,
351, 352, 353, and 354. New corridors could be established as oil and gas fields are developed (Map 3-
10).”

Communication sites have been processed on a case-by-case basis. Emphasis is placed on development of
already existing, multiple use sites, rather than on establishing new sites. There are currently three major
communication sites in the Pinedale Field Office. In addition to the three sites, 42 other communication
sites are authorized.

Renewable Energy

The potential in the Pinedale Field Office for wind energy development is low. The Hogsback is the only
area that has been classified as having potential for wind energy development. The Hogsback area is
classified as a low potential area for wind energy in the document Assessing the Potential for Renewable
Energy on Public Lands (BLM 2003b). However, there is no existing infrastructure (i.e., power lines) to
transport the electricity out of potential wind energy fields.

Rawlins Field Office

The Rawlins Field Office manages approximately 3.5 million acres of public land. The most prominent
land resource feature in the Rawlins Field Office is a large swath of land that is divided into a
checkerboard pattern of ownership. This swath of land is approximately 40 miles wide and runs from east
to west across the entire field office. The checkerboard pattern, with alternating sections of private and
public land, runs 20 miles to the south and 20 miles to the north of the Union Pacific (UP) railroad line.
Each section in the checkerboard is one mile square. Ownership is divided among private land, BLM-
managed public land, and state land.

Within the checkerboard, there are few instances of consolidation of public lands to create larger blocks.
East of Medicine Bow, the public land checkerboard becomes less dominant due to lands leaving federal
ownership prior to the passage of the FLPMA. Near Cheyenne and east to the Nebraska border, there are
almost no public lands of note, save for some isolated parcels. Over the past 20 years, there has been a
trend of selling private sections within the checkerboard to be subdivided for sale to people who want to
“own a piece of the West” or live away from established cities and towns. As this ownership and land use
changes in the future, there is potential for management of the public lands to become much more
complicated, with potential conflicts and increased impacts to BLM-administered portions of the
checkerboard.
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Disposals

Under the disposal criteria of the FLPMA, about 63,460 acres were identified for consideration for
disposal during the most recent LUP revision. However, that acreage figure was reduced to 46,230,
because parcels that contain legal access across them were eliminated from consideration for disposal.

Withdrawals

Current withdrawals of public land comprise approximately 935,530 acres (Table 3-18) within the
Rawlins Field Office (Valentine 2002). In the past, the largest withdrawals have been made for coal, oil
shale, and stock driveways, with coal representing the largest withdrawal at over 600,000 acres. BOR
lands and public water reserves constitute more than 120,000 acres. The remaining acres that have been
withdrawn include wildlife refuges, air navigation sites, power sites, and administrative sites.

Table 3-18. Withdrawal Summary for the Rawlins Field Office

Withdrawals AdrRié\;f‘t;;'ing Acreage1

Stratton Hydrology BLM 2,700
Administrative Sites BLM 93
Administrative Sites Forest Service 720
Reclamation BOR 73,290
Wildlife Refuges USFWS 3,920
Air Navigation Sites FAA 440
Public Water Reserves? BLM 46,100
Oil Shale BLM 564,760
Coal Withdrawals BLM 610,170
Power Sites® BLM 5,150
Stock Driveways3 BLM 263,260
Total Existing Withdrawals® ° - 935,530

! Because of land surface overlaps, acreage figures for individual areas do not add up to the total acreage value.
2 The original public water reserve withdrawals included segregation against the location of nonmetalliferous minerals.
Withdrawal review reports completed in 1982 revealed that this segregation is unnecessary to protect the water sources. Public
Water Reserve 107 also said that all water sources existing on the date of the withdrawal order were protected and withdrawn
even if they were not noted on the official records. Therefore, 4,850 acres of previously unrecorded water sources are included.
Public water reserves withdrawn under Secretarial Order 107 and other classification orders will be reviewed to determine if they
meet the retention requirements of legal opinions of the Solicitor of the Department of the Interior and the agreement made
between the State of Wyoming and the Department of Justice (for the Department of the Interior) concerning the adjudication of
water rights. Withdrawals will be terminated on public water reserves that do not meet retention requirements.

These withdrawals segregate the land against operation of the public land laws but not the 1872 General Mining Law.
4 Except for power sites and stock driveways, these withdrawals segregate the land against operation of the public land laws and
from mineral location under the 1872 General Mining Law.
® These withdrawals are scheduled for future review. Recommendations from the reviews will be arrived at on a case-by-case
basis. It is possible that portions of the BOR withdrawals may be revoked, returning the lands to the jurisdiction of the BLM.

Rights-of Way

ROW grants associated with oil and gas development are spread throughout the Rawlins Field Office. The
majority of ROW grants within the field office are for oil and gas development. The checkerboard land
pattern that resulted from early railroad grants made by the federal government to the Union Pacific
Railroad Company crosses the Rock Springs Field Office from east to west (now owned by Anadarko
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Company). Nearly every odd-numbered section within 20 miles of each side of the railroad mainline
right-of-way is under private ownership. This ownership pattern creates a major impact on resource
management. Lands north and south of the checkerboard are predominantly solid blocked public lands.
Additionally, there are 34 meteorological tower authorizations covering approximately 636,700 acres of
public land, and two wind energy development project proposals under National Environmental Policy
Act of 1969 (NEPA) ongoing review/analyses that comprise 124,000 acres and approximately 1,000 wind
turbines.

Existing major transportation and utility ROWs provide an adequate net (de facto corridor) for the
placement and development of future ROWs. Current ROWs are sufficient to meet the priorities for
interstate transmission of telephone communication, electric power, fluid mineral resources, and interstate
commercial and private travel. These facilities include—

* The state and interstate highway system (I-80 and 1-25), Federal Highway 287, and State Routes
789 and 230

*  Major natural gas delivery systems (i.e., Sinclair pipeline system from Sinclair, Wyoming, to
Billings, Montana; Colorado Interstate Gas pipeline from Greasewood, Colorado, to Wamsutter,
Wyoming; Lost Creek pipeline from Crooks Gap to Wamsutter; Exxon/Frontier Pipeline in the
northwest portion of the field office; Pioneer/Conoco pipeline from Croydon, Utah, to Sinclair,
Wyoming, along the I-80 corridor; and I-80 and I-25 highway routes utilized for major natural
gas pipeline transportation routes)

* Electric transmission lines (i.e., Wyoming Area Power Administration [WAPA] electric power
delivery system corridor from Seminoe Reservoir to Cheyenne; the power line located in the
northwest portion of the field office, from 1-80 heading north-northeast to the field office
boundary; the Spence-Bairoil-Jim Bridger 230 kV transmission line; and the electric transmission
line running northeast from Cheyenne, Wyoming, to Nebraska)

These corridors, with the exception of the WAPA line, Federal Highway 287, and State Route 789, satisfy
future needs for energy transmission and are identified by the 2008 West Wide Energy Corridors
Programmatic EIS. Recent requests for new energy transmission facilities initiated primarily by the need
to meet the increasing demand for “green energy” in the west and offset spacing requirements between
existing and new high voltage lines (up to SO00MW capacity lines) will need to be considered where new
transmission lines proposed to cross Greater Sage-Grouse key habitat areas exist.

Renewable Energy

Wind energy ROWs on BLM-managed land comprise approximately 12,400 acres, with 35 turbines (as of
mid-2010) on public land. The original Wyoming Wind Project, located on Foote Creek Rim above
Arlington, had an initial output of more than 85 MW of electricity, enough for about 27,000 average
homes. Since development of the original 69-turbine project, several subsequent phases have been
constructed, and the project now totals 183 turbines, with a generating capacity of 134.7 MWs. The
Chokecherry/Sierra Madre Wind Project, proposed by the Power Company of Wyoming (PCW), consists
of two wind farm sites encompassing 1,000 wind turbines on more than 227,638 acres of mixed public
and private land ten miles south of Rawlins, in Carbon County, Wyoming. The Chokecherry/Sierra Madre
Record of Decision (ROD) was signed by Secretary of the Interior Ken Salazar on Oct. 9, 2012; site
specific NEPA is underway as well as coordination with the USFWS for concurrence of avian plans and a
decision on an eagle take permit. These decisions are anticipated by June 2015.
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Rock Springs Field Office

The major land owner in the Rock Springs Field Office is the federal government. Major nonfederal
landowners are the Union Pacific Resource Corporation, Rock Springs Grazing Association, and the State
of Wyoming.

The checkerboard land pattern that resulted from early railroad grants made by the Federal Government to
the UP Railroad Company crosses the Rock Springs Field Office from east to west (now owned by
Anadarko Company). Nearly every odd-numbered section within 20 miles of each side of the railroad
mainline ROW is under private ownership. This ownership pattern creates a major impact on resource
management. Lands north and south of the checkerboard are predominantly solid blocked public lands.
Two major cities (Green River and Rock Springs), one incorporated town (Superior), and several
unincorporated populated areas (Reliance, Eden-Farson, Jamestown-Rio-Vista, Point-of-Rocks, Table
Rock, Bitter Creek, Burntfork, Lonetree, and McKinnon) are located within the area.

Sales and Exchanges

Fifteen sales have been held over the past ten years to provide approximately 2,000 acres of land for
community and industrial expansion. In addition, two isolated tracts have been sold to adjacent
landowners. Five sales currently are planned to settle longstanding trespass situations. Four exchanges
have been processed, resulting in the acquisition of 750 acres of land within the Rock Springs Field
Office. Two of these exchanges were for the acquisition of lands within the Rock Springs District.

Exchanges are being planned using Land and Water Conservation Funds to acquire state inholdings
within wilderness study areas (WSA) and the Fort LaClede Stage Station.

Withdrawals

There are overlapping mineral withdrawals within the area: coal/oil shale (263,970 acres), phosphate/oil
shale (480 acres), and phosphate/ coal (160 acres). It is now federal policy to restrict all withdrawals to
the minimum time required to serve the public interest, maximize the use of withdrawn lands consistent
with their primary purpose, and eliminate all withdrawals that are no longer needed.

Rights-of-Way

The realty program is primarily driven by the local mineral industry, and the majority of ROWs are issued
in support of oil and gas development.

Approximately 58,900 acres are under ROW within the Rock Springs Field Office. Of this total, there are
6,200 acres of oil and gas access road and 20,900 acres of pipeline. The remaining acreage is for
powerlines, waterlines, telephone cables, highways, and other facilities. An average of 109 realty grants
are processed annually. Of these, 33% are oil and gas pipelines and 30% are APD access roads. Corridors
were designated by the West Wide Energy Corridors Programmatic EIS (2008). Further corridors are
being considered as part of the Rock Springs RMP revision.

Renewable Energy

Renewable energy development is a national priority and will be a major issue in the Rock Springs RMP
revision. The Rock Springs Field Office is in the southern wind corridor area of Wyoming. As of January
2011, there are five wild development facilities in processing.
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3.5.2 Forest Service

General Planning Area Description

The National Forest System Lands and Realty and Special Use Programs secure and protect the American
public’s rights, title, value, and interests in its public lands and authorize a variety of uses on those public
lands in order to meet the needs of present and future generations. Lands and realty actions ensure that
public lands are managed to benefit the public.

Land and realty actions can be divided between landownership adjustments, which include exchange,
purchase, donation, and ROW acquisition, and special use authorizations. The objectives of the National
Forest System Land ownership adjustment program are to achieve the optimum landownership pattern for
the protection and management of resource uses, settle land title claims, and provide resource
administrators with title information about the use of and resources on the land they administer. Special
use permits (SUP) authorize and administer use of public lands by individuals, companies, organized
groups, other federal agencies, and state or local levels of government in a manner that protects natural
resource values and public health and safety. For example, SUP authorize uses that contribute to the
nation’s infrastructure for generating and transmitting energy resources such as electric transmission
facilities, oil and gas pipelines, hydropower facilities, and wind and solar facilities. They authorize uses
for communications, commerce, public health and safety, and homeland security, such as fiber-optic and
wireless telecommunications; water development systems; and federal, state, and local highways. The
Organic Administration Act of 1897 and the FLPMA authorize the majority of the uses.

Bridger-Teton National Forest

The BTNF Lands Program secures and protects the rights, title, value, and interests of the National Forest
and authorizes certain uses on those public lands.

Surface and Mineral Ownership

The BTNF was combined as an administrative unit and is comprised of two National Forests, the Bridger
and the Teton Forests. The combined surface ownership acreage of the two forests within the
Proclamation Boundary is 3,439,240 acres. The ownership pattern is quite solid, with only a few
remaining in-holding opportunities to secure additional lands for inclusion in the Forest through land
ownership adjustments (purchase, exchange, donation, and ROW acquisition).

Methods of Public Land Management

Boundary and Title Management

The BTNF contracts with the Regional Office for survey and maintenance of land line boundaries. The
Boundary and Title Group maintains records of National Forest land areas, land transactions, land status,
and encroachments. The Forest resolves landownership cases related to title claims, trespass, and
unauthorized uses to protect public access and achieve effective management of National Forest System
Lands. The trend is an increase in the number of encroachment cases due to the increased amount of
private land development.

Land Ownership Adjustments

The Forest is working with several landowners who are willing sellers and who have a desire to move
their lands into public ownership to be managed as a part of the Forest. The Forest has received several
donations of land but has no active cases at this time. Exchange of land parcels is another land adjustment
tool which has been used by the Forest, but at this time, the Forest has no active exchange proposals.
Most purchases of land are contingent upon receipt of LWCF. The Forest competes with 12 other forests
in Region 4 for funding. The BTNF has not received LWCEF in the last ten years; however, the Forest did
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receive LWCF funding in 2013 for the proposed purchase of a 37 acre parcel (Poison Creek). Table 3-19
shows the land ownership adjustments for the BTNF.

Table 3-19. Land Ownership Adjustments for the Bridger-Teton National Forest

Land Purchases (desired) ‘ Acres

Poison Creek

(2013 funding to complete purchase 37
of this parcel)

Gilcrease Foundation

(2013 funding to begin purchase of 180
these parcels)

Blind Bull Meadows 110
Box Y 240
Hatchet Meadows 28
Trails End Ranch 160
Jorgensen 40
Snake River Ranch 140

Land Exchanges
There are currently no proposed exchange cases within the BTNF.

Acquisitions
The Forest has received LWCF funding and is working with the owner to acquire the Poison Creek
property. The Forest expects the case to be closed in 2013.

Rights-of-Way

The BTNF works to improve legal public access of National Forest System Lands by securing ROWs for
roads and trails. In doing so, the Forest also ensures that market value is obtained for lands or interests in
lands to protect the public and private property owners’ interests. The Forest also coordinates with other
public road agencies, such as county or state, to gain legal public access. The legal interest need not be
limited to Forest Service ownership, as long as the public is granted access.

Special Use

Land Use Authorization and Permits

Land Use Authorizations, also known as SUP, is a substantial Forest program, with 811 authorized uses
distributed across the Forest. The permits include 31 different use type categories, with multiple
subdivisions within a permit type. Both recreation and non-recreation permits are included under this
program.

The BTNF authorizes and administers use of National Forest System Lands by individuals, private
companies, organized groups, other federal agencies, and state or local governments. The proponent’s
application is reviewed, accepted or rejected, disclosed in NEPA, permitted with terms and conditions,
and billed for use of the land. Land Use Authorities are typically issued for 20 years or less. Some permits
have been issued as easements or leases, such as access roads or water ditches or communication sites.
Permits are administered in the field by forest personnel and, depending on the type of use, are inspected
annually.
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Permits may be reissued at expiration if the permittee shows a need and only after a review in NEPA.
Permittees not interested in renewing their permit are required to remove any improvements at the
expiration of the permitting term. Recreation summer homes with a 20-year permit term are renewed at
permit expiration.

The majority of requests for land use occur in the Jackson, Pinedale or Afton areas of the Forest. Fewer
numbers are requested in the Big Piney, Black Rock and Kemmerer areas. Following is a listing of some
of the use/type categories of Land Use Authorizations (SUP) both for recreation and non-recreation use
permitted by the BTNF. Other types of use/permits not included in the table include three ski areas, two
pipelines, and 13 power lines. The list is current as of 04/23/2012 (SUDS Database). Table 3-20 displays
the use type permits for the BTNF.

Table 3-20. Use Type Permits for the Bridger-Teton National Forest

Use Type Permits Number \

Noncommercial, Privately-Owned Improvements Authorized
to Individuals 135

(Isolated cabin, Recreation residence)

Concessions Involving Government-Owned Improvements

(Concession Campground and Oultfitting/Guide) 211
Roads (roads, easements, etc.) 59
Water (ditches, easements, pipelines, dams, springs, wells, 181
etc.)

Communication Use (2-way, TV, radio, passive reflector, 82

cell/telephone, etc.)

Medicine Bow National Forest
Surface and Mineral Ownership

The planning area includes the MBNF, which is made up of three segregated, distinct areas in the
southern portions of Carbon and Albany counties as well as the Laramie Peak portion located diagonally
across Converse, Natrona, Albany, and Platte counties. These boundaries and surface land ownership are
shown in Map 1-2. Although the BLM administers the leasing of the mineral estate underlying National
Forest System Lands, mineral management decisions on these lands are made by the surface management
agency. On many of the private lands the mineral estate is reserved to the U.S. Government. In these
cases, the mineral estate is administered by the BLM, although the private land owners administer the
surface estate.

Methods of Public Land Management

Within the MBNF, the lands and realty program objectives are to manage National Forest System land
ownership, special uses (e.g., electronic sites, utility corridors), and ROW throughout the Forest.

Land Ownership Adjustments

Most of the opportunities for land ownership adjustments are located on the Douglas Ranger District of
the Forest primarily due to the fragmented ownership patterns. In the Laramie and Brush Creek/Hayden
Districts, most of the mineral and homesteading inholdings have been subdivided, which limits the
exchange opportunities. Over the past ten years, the Forest has used purchases, tripartite and fee
exchanges, donations, and Small Tract Act sales to improve land ownership patterns. Table 3-21 shows
the land ownership and acres for the MBNF.
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Table 3-21. Landownership and Acres for the Medicine Bow National Forest

Land Ownership ‘ Acres
National Forest System 1,096,890
Other non-National Forest System 307,010
Total 1,403,890

Land Exchanges

Land exchanges are either initiated in direct response to public demand or by the Forest Service to
improve management of the public lands; a feasibility and NEPA analysis needs to be completed before
land exchanges may occur. Land adjustments are based on a willing seller concept. The landowner must
be willing to exchange lands at the appraised values. The Forest has identified parcels that meet the
criteria to be exchanged out of federal ownership. Other parcels not presently identified will be evaluated
under the merits of each proposal. Nonfederal lands are considered for acquisition through exchange of
suitable public land, on a case-by-case basis, where the exchange is in the public interest and acquisition
of the nonfederal lands will contain higher resource values than the public lands being exchanged. In all
land exchanges, keeping the surface and mineral estate intact on both the disposed and acquired lands
would benefit the future owners and their use of the land.

Acquisition

Acquisition of lands can be pursued to facilitate various resource management objectives. Acquisitions,
including easements, can be completed through exchange, LWCF purchases, donations, the Small Tracts
Act, or receipts from the Federal Land Transaction Facilitations Act (FLTFA) sales or exchanges. Lands
considered for acquisition would be those lands that meet specific land management criteria identified in
the LRMP Amendment. Most funding for purchases comes from the LWCF. LWCF is a competitive
national fund but is undependable and an inconsistent source of securing funding for land purchases on
the Forest. In the future, most adjustments will be done with land exchanges.

Rights-of-way

Established ROW corridors are preferred routes for transportation and transmission facilities. Rights-of-
ways within the Forest are for pipelines, roads, and electrical and telephone lines. To the extent possible,
linear ROW, such as roads and pipelines, are routed where impacts would be least disturbing to
environmental resources, taking into account the point of origin, point of destination, and purpose and
need of the project. Although established ROW corridors exist, this does not preclude the location of
transportation and transmission facilities in other areas if environmental analysis indicates that the
facilities are compatible with other resource values and objectives. Further identification of rights of way
corridors may not necessarily mandate that transportation and transmission facilities be located within
these areas if they are not compatible with other resource uses, values, and objectives in and near the
ROW or ROW corridors or if the corridors are saturated. Rights-of-way are issued with surface
reclamation stipulations and other mitigating measures. Restrictions and mitigating measures may be
modified on a case-by-case basis, depending on impacts on resources. Areas closed to mineral leasing,
having no surface occupancy (NSO) restriction, or otherwise identified as unsuitable for surface
disturbance or occupancy are generally avoidance or exclusion areas for ROWs.

Wind energy development proposals have not been initially analyzed by authorizing meteorological
towers (MET); however, wind energy construction projects have not been feasible to construct as of this
time on the Forest. The potential in the Forest for wind energy development is high in many locations, but
the terrain and lack of accessibility to the grid makes it generally unsuitable for development. None of
these permitted areas have been located in core or general Greater Sage-Grouse habitat.
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Special Use

Permits and Applications

Special use permits are used to authorize occupancy and use of National Forest System Lands by federal,
state, and local agencies and private industry and individuals. Several different public laws regulate
activities under special use authorizations. The Organic Act of 1897 and the FLPMA authorize the
majority of the uses. The Ditch Bill, an amendment to FLPMA, is also used to provide permanent
easements for agricultural water systems in use before 1976. Water users had ten years from the passage
of the bill to apply for existing structures located on National Forest System Lands. Currently, 48
easements have been issued under this law with an estimated ten additional applications are being
processed.

Special land use applications continue to increase as more people make use of National Forest System
Lands. As of April 2012, the MBNF had permitted 631 different activities under special use permits. The
more popular permit types include road use permits (116), recreation residences (104), oil and gas
pipeline permits (33), and outfitter and guide permits (77). In addition to those just listed, the Forest had
also authorized numerous other permit types including, but not limited to, ditches, dams and reservoirs,
resorts, and research/education. While no permitted activities are known to occur in core Greater Sage-
Grouse habitat, some recreational outfitter and guide permit activity may occur within general Greater
Sage-Grouse habitat.

Recreation Residence Permits

There are nine summer home groups with a total of 104 cabins located in the Forest. In many areas, this
use has existed since 1925. None of these groups are located in core or general Greater Sage-Grouse
habitat.

Permits for the recreation residences are issued for 20 years. The purpose was to encourage use of the
National Forests by allowing individuals to build cabins and occupy them for a portion of the year. The
program was successful, and several thousand permits were issued nationwide. The current national
policy is not to issue any additional recreational residence permits; instead, the protocol is to continue to
acknowledge the recreational values, conducted with the proper environmental analysis with existing
recreational residence authorizations, and to re-issue permits when the current permit tenure expires. It is
the intent of the MBNF to conduct the proper environmental analysis and reissue those correctly issued
recreation residence permits when the current permit tenure expires.

Thunder Basin National Grassland

The TBNG Lands Program secures and protects the rights and interests of the National Forest System
Lands and authorizes certain uses on those lands.

Surface and Mineral Ownership

The TBNG is mixed between National Forest System Land, state lands, and private surface. The public
lands are used for a wide variety of purposes, and conflicts among competing uses are common. TBNG
includes those lands within Campbell, Converse, Niobrara, and Weston counties that are administered by
the Douglas Ranger District. The majority of the mineral estate within the planning area is federal estate.
On those portions of leasable minerals, the BLM is the lead agency on mineral administration.
Approximately 76% of the surface ownership in the planning area is private land, while 9%is State of
Wyoming land. Federal land comprises 14% of the assessment area.

Methods of Public Land Management

Several aspects of public land management must be considered in the LRMP amendment process,
including land ownership adjustments (e.g., disposals, acquisitions, exchanges, withdrawals, and use and
occupancy authorizations), ROW, and permits.
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Land Ownership Adjustments

Broad authority for the Forest Service to purchase, exchange, and dispose of lands and interest in lands
granted by the various Congressional Acts is found in Title 7, Code of Federal Regulations, section 2.60
(7 CFR 2.60). Additional direction on land transactions can be found in Forest Service Manual (FSM)
5400 and Forest Service Handbooks (FSH) 5409.12, 5409.13, and 5409.17.

The objective of National Forest System Land ownership adjustments is to achieve an optimum land

ownership pattern for resource uses that would meet current and future needs of the public. The more
recent lands transaction history on the TBNG is described in Table 3-22.

Table 3-22. Land Adjustments by Year for the Thunder Basin National Grassland

Federal | Prvete | prvate | 5000 | rows
exchanged | acquired inholdings eliminated acquired
1998 4,380 2,960 10 13
1999 3,300 3,130 1 1
2000 640 640
2004 4,480 4,320 2 4
2011 720 600 2 1
TOTAL 13,520 11,660 1 15 18

Source: TBNG Grassland Plan 2001 and updated from Dull Center LEX and Cow Creek LEX

Land Exchanges

The overall Forest Service concept for land exchanges and land purchases is to consolidate federal land
ownership into more manageable, larger-sized blocks, and to concurrently reduce the number of scattered,
isolated tracts of federal land. Isolated tracts of land are difficult to manage effectively as federal lands for
a variety of reasons, such as lack of public access.

Most transactions are conducted on a willing seller basis. However, the federal government is endowed
with the power of eminent domain. The Constitution of the United States contains limitations upon this
power and requires that the owner whose property is taken receives just compensation. In addition, any
taking of private property must be pursuant to and in accordance with legislative authority (FSM 5480.1).
In fact, the Forest Service seldom exercises the right of eminent domain and only then when there is a
great or significant public need for the land and informed negotiations with the landowner have been
unproductive.

Withdrawals

Withdrawals are used to preserve sensitive environmental values, protect major federal investments in
facilities, support national security, and provide for public health and safety. They segregate a portion of
public lands and suspend certain operations based upon public land laws, such as mining claims.
Currently, the planning unit does not have any withdrawals.

It is now federal policy to restrict all withdrawals to the minimum time required to serve the public
interest, maximize the use of withdrawn lands consistent with their primary purpose, and eliminate all
withdrawals that are no longer needed.
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Rights-of-Way and Easements

Corridors established to contain ROWs are preferred routes for transportation and transmission facilities.
ROWSs in the planning area are for railroads, pipelines (large and small oil, gas, and water), roads,
electrical, fiber-optic, and telephone lines. To the extent possible, linear ROWSs, such as roads and
pipelines, are routed where impacts would be least disturbing to environmental resources, taking into
account the point of origin, point of destination, and purpose and need of the project. Although
established corridors exist, this does not preclude the location of transportation and transmission facilities
in other areas if environmental analysis indicates that the facilities are compatible with other resource
values and objectives. Further identification of corridors may not necessarily mandate that transportation
and transmission facilities be located within these areas if they are not compatible with other resource
uses, values, and objectives in and near the corridors or if the corridors are saturated. ROWs are issued
with surface reclamation stipulations and other mitigating measures. Restrictions and mitigating measures
may be modified on a case-by-case basis, depending on impacts on resources. Areas closed to mineral
leasing, having a no surface occupancy (NSO) restriction, or otherwise identified as unsuitable for surface
disturbance or occupancy are generally avoidance or exclusion areas for ROWs. Most ROWs are issued
through the SUP program described below, which sets forth use requirements and conditions of approval
(COA). These SUP are not exclusive use permits. Other permanent uses can be issued as an easement.
This formal easement is usually only used for certain cases that are considered permanent such as
highway easements.

Special Use
Permits

Section 302 of FLPMA states that public lands may be authorized to state and local governments and
private citizens to use, occupy, or develop. Uses that may be authorized include agricultural development,
residential access (under certain conditions), commercial, advertising, and military training. Permits vary
in the length of the authorizations from short-term (1-3 years) to long term uses (10-20 years). The unit
does deal with leases that are sold to interested parties for mineral development; those are long-term
authorizations that usually require a significant economic investment in the land. Temporary use permits
are considered for areas to be used only during construction or for other short-term needs.

Wind energy development projects are administered and permitted through the Special Use program. The
TBNG has also been identified as having potential for wind energy development; however, the general
area in and around TBNG has been classified low potential in the document Assessing the Potential for
Renewable Energy on Public Lands. Currently, there has been only one wind energy development project
application submitted, but the application is currently incomplete. No further action has been taken on
that application to date.

As of April 2012, the TBNG had 121 active SUP. The more popular permit types include oil and gas
pipelines (22), Rural Electrification Act (REA) Powerlines (20), WYDOT Easements (34), and FLPMA
Easements. In addition to those just listed, the TBNG had also authorized numerous other permit types
including, but not limited to stock pile sites, water quality monitoring, Forest Road and Trail Act (FRTA)
Easements, and railroad ROWs.

3-70 Wyoming Sage-grouse Land Use Plan Amendment



Draft EIS Chapter 3—Lands with Wilderness Characteristics

3.6 LANDS WITH WILDERNESS CHARACTERISTICS
3.6.1 Bureau of Land Management

General Planning Area Description

As part of the original FLPMA, Section 603-mandated inventories for lands with wilderness
characteristics were conducted. Inventories that were conducted during past RMP revisions and
amendment efforts and through other various lands with wilderness characteristics inventory updates also
followed this protocol. Inventories for wilderness characteristics that were conducted between 2011 and
2013 reflect the most up-to-date lands with wilderness characteristics baseline information for this
planning area. For inventories that were conducted after 2011, findings were documented following
guidance in IM 2011-154, Requirement to Conduct and Maintain Inventory Information for Wilderness
Characteristics and to Consider Lands with Wilderness Characteristics in Land Use Plans, which is now
encompassed in BLM Manuals 6310 and 6320. Lands with wilderness characteristics inventories will be
updated for any site-specific project NEPA analyses that are conducted in the planning area to determine
if a project will have impacts to lands with wilderness characteristics identified through previous or
updated inventory efforts. Map 3-33 displays lands with wilderness characteristics for the planning area.

The purpose and need of the National Greater Sage-Grouse planning effort is limited to making land use
planning decisions specific to the conservation of Greater Sage-Grouse habitats. No decisions related to
the management of lands with wilderness characteristics will be made as part of this planning effort;
therefore, management of lands with wilderness characteristics is considered outside the scope of this
plan amendment process. Impacts to lands with wilderness characteristics from the alternatives being
analyzed for this planning effort are presented in Chapter 4.

Casper Field Office

During the land use planning process for the Casper RMP, the BLM conducted an analysis of the
management situation, including consideration of wilderness characteristics. Using existing resource
information, the BLM evaluated all public lands in the planning area, including the proposal for the South
Fork of the Powder River roadless area northeast of Notches Dome, to determine those features of the
land associated with the concept of wilderness (naturalness and opportunities for solitude and primitive
and (or) unconfined recreation). Specifically, the BLM identified areas containing little or no man-made
physical intrusions and (or) unique resource values. The evaluation determined that these areas did not
meet the criterion of naturalness, nor did they contain outstanding opportunities for solitude or primitive
and unconfined recreation. Lands with wilderness characteristics inventories and evaluations are ongoing
in the Casper Field Office when new information is identified, new lands are acquired, or as part of
ongoing NEPA analysis.

Kemmerer Field Office

Lands with wilderness characteristics inventories are ongoing within the Kemmerer Field Office;
however, geographic information system (GIS) modeling has revealed that no lands have wilderness
characteristics outside of the existing WSA. To date, all of the remaining areas throughout the Kemmerer
Field Office planning area were determined not to contain lands with wilderness characteristics due to
lack of sufficient size, naturalness, or opportunities for solitude and/or primitive recreation.

Newcastle Field Office

The BLM completed an initial inventory for wilderness characteristics in the Newcastle Field Office in
1978 and 1979. Given the land ownership patterns in the Newcastle Field Office, coupled with historic
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mineral development across the few large public land parcels, no units meeting the size and naturalness
criteria were identified in the Newcastle Field Office.

Per BLM Manual Section 6310, the BLM will determine when it is necessary to update its wilderness
characteristics inventory. Under the following circumstances, the BLM will consider whether to update a
wilderness characteristics inventory or conduct a wilderness characteristics inventory for the first time:

1. The public or the BLM identifies wilderness characteristics as an issue during the NEPA process.

2. The BLM is undertaking a land use planning process.

3. The BLM has new information concerning resource conditions, including wilderness
characteristics information submitted by the public that meets the BLM’s minimum standard
described in the Wilderness Characteristics Inventory Process section of this policy.

4. A project that may impact wilderness characteristics is undergoing NEPA analysis.

5. The BLM acquires additional lands.

The BLM has not internally identified any parcels potentially meeting the 5,000 acre roadless requirement
nor have any citizen’s groups nominated parcels that may contain wilderness characteristics. Thus, no
inventory forms have been produced to date.

Pinedale Field Office

Within the Pinedale Field Office, a lands with wilderness characteristics inventory has been conducted
over the last two years and has determined the following units contain wilderness characteristics: Mesa
Springs (WYDO01-6300-101, 2012, 8,790 acres ); Alkali Draw (WYDO01-6300-203, 2013, 9,680 acres);
Alkali Creek (WYDO01-6300-202, 2013, 43,810 acres); Milison Draw (WYDO01-6300-204, 2013, 27,860
acres); Miller Creek (WYDO01-6300-400, 2011, 6,750 acres); Perkins Creek (WYDO01-6300-406, 2011,
18,520 acres); Fort Hill (WYDO01-6300-420, 2011, 13,420 acres); and Dry Hollow (WYDO01-6300-401,
2012, 6,850). All of the remaining areas throughout the Pinedale Field Office planning area were
determined not to contain lands with wilderness characteristics due to lack of sufficient size, naturalness,
or opportunities for solitude and/or primitive recreation.

Rawlins Field Office

During a 2012 inventory of the Rawlins Field Office, ten units were determined to have wilderness
characteristics: Pedro Mountain (11,380 acres), Rotten Springs (6,110 acres), Bates Hole (5,020 acres),
Ferris Mountain West (5,260 acres), Adobe Town Fringe Area E (13,490 acres), Adobe Town Fringe
Area F (4,670 acres) North Cow Creek (10,070 acres), Adobe Town Fringe Area C (10,570 acres), Adobe
Town Fringe Area D (7,530 acres) and portions of Rawlins Field Office-H (38,280 acres). All of the
remaining areas throughout the Rawlins Field Office planning area were determined not to contain lands
with wilderness characteristics due to lack of sufficient size, naturalness, or opportunities for solitude
and/or primitive recreation. Management of these areas will be determined in the RMP amendments
currently in process.

Rock Springs Field Office

The Field Office has identified nine areas that meet the lands with wilderness characteristics evaluation
criteria. Management of these areas will be determined in the RMP revision currently in process.

The Rock Springs Field Office has identified nine areas that meet the lands with wilderness
characteristics evaluation criteria. Management of these areas is being evaluated as part of the ongoing
revision to the Green River RMP and is outside the scope of this amendment. During a 2011 inventory of
the Rock Springs Field Office, nine inventory units were determined to have wilderness characteristics:
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Bear Creek Trail (WY040-2011-088, 6,350 acres); Bush Creek (WY 040-2011-074, 8,240 acres); Mowing
Machine Draw (WY040-2011-069, 8,110 acres); Hay Ditch (WY040-2011-062, 6,420 acres); North
Pacific Creek (WY040-2011-059, 8,010 acres); Laney Rim (WY040-2011-029, 5,090 acres); Teepee
Mountain (WY040-2011-021, 10,720 acres); Little Mountain Slopes (WY040-2011-019, 10,670 acres);
and Dry Hollow Creek (WY040-2011-014, 6,070 acres). All of the remaining areas throughout the Rock
Springs Field Office planning area were determined to not contain lands with wilderness characteristics
due to lack of sufficient size, naturalness, or opportunities for solitude and/or primitive recreation.
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3.7 LIVESTOCK GRAZING
3.7.1  Bureau of Land Management

General Planning Area Description

The livestock grazing on BLM-managed public lands within the field office are primarily cattle, but also
include sheep, goats, bison, and horses. There are over 1,500 allotments for the region with over 1.2
million animal unit months (AUM) of livestock forage distributed throughout the six field offices. An
AUM is the amount of forage for the sustenance for one cow/calf unit or its equivalent. Carrying
capacities for livestock average about six acres per AUM.

Stock driveways (SDW) are authorized under the Stock Raising Homestead Act of 1916 created by
secretarial order for the specific purpose of creating lanes and reserving water sources for trailing
livestock. In general, SDWs are fenced lanes; however, in some areas, they are unfenced passages
through adjacent allotments. Use of the SDWs is an important part of livestock operations, especially for
ranchers trailing livestock between summer and winter ranges. The BLM annually issues trailing permits
and supervises the use of these areas.

The Taylor Grazing Act of 1934 established grazing districts and initial livestock stocking rates on public
land. Between the 1940’s and 1960°s the BLM in southwest Wyoming conducted vegetation surveys to
determine the amount of forage available for livestock grazing. From these surveys, grazing capacity was
adjudicated for the allotments in the area. In most cases this meant a reduction in the number of livestock
allowed to utilize public land. This was done in an effort to make livestock grazing sustainable and to
meet a multiple-use sustained-yield objective.

Grazing use on public lands is also administered through agreements between the various field offices. In
addition, multiple allotments are being operated under allotment management plans (AMP), coordinated
resource management plans (CRMP), or management agreements. These plans typically prescribe more
intensive grazing systems in an effort to improve or maintain healthy range conditions on the allotment.

The BLM manages domestic livestock in accordance with the Wyoming Standards for Healthy
Rangelands and Guidelines for Livestock Grazing Management (August 12, 1997). The standards are
used to enhance sustainable livestock grazing and wildlife habitat while protecting watersheds and
riparian ecosystems. Monitoring of rangelands is conducted primarily by the field office Rangeland
Management staff, which generally documents use levels, conditions, and trends in rangeland attributes in
coordination with current processes such as the Wyoming Standards for Rangeland Health and grazing
permit renewals. Allotment specific, appropriate actions are being implemented to improve rangeland
conditions in areas not meeting standards.

A grazing permit is issued for use of lands located within a grazing district. A grazing lease is issued for
use of lands located outside a grazing district.

Livestock use typically varies due to forage conditions, market prices, and changes in livestock
operations. Because most of these operations have existed for three to four generations, adjusting to
varying climate conditions, including drought, is a normal aspect of annual grazing management. In
addition to modifying livestock numbers and use, other practices include locating additional pasture,
weaning and/or shipping early, and increasing the use of irrigated, private lands. Livestock grazing
allotment permits are designated by the following seven categories:

3-74 Wyoming Sage-grouse Land Use Plan Amendment



Draft EIS Chapter 3—Livestock Grazing

*  Permit Long. Grazing occurs for part of or for the duration of the permitted time, often lasting
from late spring through fall.

*  Yearlong Permit. Grazing is permitted for any time during the year.

* Rotation. Grazing is rotated during the growing season between pastures in the allotment to
provide partial growing season rest before use or recovery time after use.

* Deferred Rotation. Grazing is rotated between pastures or allotments to provide full growing
season rest every second or third year.

* Dormant Season. Grazing occurs after seed-set by grasses; this includes late summer, fall, and/or
winter grazing.

*  Split Season. Grazing occurs during two separate time periods, by removing livestock from the
allotment and returning them later in the year to provide partial growing season rest.

* Rest Rotation. Grazing is rotated between pastures, with each pasture receiving no grazing use
for an entire year (usually every third or fourth year).

Several other recent factors that influence livestock numbers and management have been high numbers of
wild horses that exceeded appropriate management levels (AML), large increases in elk populations
across Wyoming and neighboring states, and expansion of invasive poisonous plants due to surface
disturbance activities.

Beginning in 1981, the BLM established three allotment categories to identify areas where management
was potentially needed as well as to prioritize workloads and the use of range improvement dollars.
Grazing allotments are classified as: Improve Existing Resource Conditions (I); Maintain Existing
Resource Conditions (M); and Custodial Management (C). To improve rangeland quality of these lands,
rangeland best management practices (BMP) have been implemented on livestock grazing allotments
since the 1980s and seek to improve rangeland quality. Examples of range improvement projects include
prescribed burning, water developments (wells, springs, reservoirs, and pipelines), fencing and cattle
guards, adjustments to season-of-use, and vegetation manipulation projects (prescribed burns, herbicide
sprays, and mechanical treatments). Recurrent monitoring is conducted on grazing allotments to
determine whether objectives are being met and if adjustments in management strategies need to be made.
Some of the established monitoring methods include: greenline transects, belt transects, proper
functioning condition assessments, upland and riparian utilization monitoring, photo plots, and ocular
observations.

Over the past half century, rangeland conditions have improved largely due to advancements in grazing
management practices; development of range improvement projects; and, in some cases, the reduction of
livestock numbers or change in breed of livestock permitted to graze an allotment. To various degrees,
improvements in range condition generally are anticipated to continue based on vegetation treatment and
range improvement projects as well as the development of guidelines for those areas determined not to
meet rangeland health standards.

Casper Field Office

The Casper Field Office manages 557 livestock grazing allotments covering approximately 1,269,112
acres (Map 3-2). The average grazing allotment is 2,278 acres. The Casper Field Office administers 480
grazing leases, which provides approximately 183,377 AUMs of livestock forage. Actual AUM use in the
field office is considered to correspond with authorized AUM use.

Of the 480 grazing leases, 72% authorize cattle only; 9% authorize both cattle and sheep; 10% cattle and
horses, 3% authorize cattle, sheep, and horses; 1% authorizes sheep only; less than 1% authorizes horses
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only; and less than 1% authorizes bison and goats. The use of horses for ranch operations is common and
is authorized on 9% of the leases. At this time, approximately 6,020 acres of BLM-administered public
lands are not available for livestock grazing.

The number of AUMs authorized by the Casper Field Office has declined slightly since 1985. The decline
is attributed in part to changes in ownership from patenting of mining claims, closing areas to grazing,
and allotment boundary adjustments made with adjoining BLM offices. Suspension of AUMs has also
arisen from rangeland suitability and land-tenure adjustments. Furthermore, population growth is
expected to continue around existing cities, especially Casper, Wyoming, which could result in local
decreases in AUMs.

Historically, more than 200 miles of SDWs existed in the Casper Field Office. Today, there are two major
SDW systems—the 33-Mile SDW and the Bates Hole SDW—that comprise approximately 44,070 acres
and sustain 5,797 AUMs. Each year, trailing permits are issued by the Casper Field Office and the agency
supervises the use of the SDWs. Segments of the SDWs are seldom used, because they have been
incorporated into adjacent grazing allotments. Annual use of the SDWs has remained the same.

Management Categories

Of the 480 grazing leases in the field office, approximately 72% are authorized for yearlong use. This
approach to usage is a reflection of the intermingled land pattern that exists across the Casper Field Office
as well as the small percentage of public land found in the majority of livestock grazing allotments. The
majority of participating ranch operations use pastures containing public land throughout the year.
However, this is not indicative of year-round use of an individual pasture containing public lands.

Of the current 557 grazing allotments, the Casper Field Office contains 52 livestock grazing allotments
categorized as I lands. Sixty-eight allotments are classified as M, and 437 allotments are classified as C.
The I and M category allotments contain approximately 76% of the total acreage held within the Casper
Field Office. In the past, allotments in the I category generally received top priority for range
development projects. However, recent emphasis has been placed on evaluating rangeland health from a
watershed basis. Management actions implemented on M or C category allotments have been taken to
resolve problems within a watershed. Comparison of range condition data from surveys completed in the
1950s and 1960s and surveys completed in the 1980s and 1990s indicate that the condition of public lands
in the field office has improved due to improved livestock management both by the BLM and grazing
lessees.

Fourteen livestock grazing allotments, totaling 182,020 acres, are currently operated under AMPs,
CRMPs, or management agreements within the Casper Field Office. Current management plans strive to
maintain and improve rangeland health on all grazing leases, emphasizing I and M category allotments.

Rangeland Condition

Approximately 10% of public lands in the field office are assessed annually for rangeland health. By the
end of FY 2004, 50 livestock grazing allotments, totaling 477,820 acres, had been evaluated for rangeland
health. Twenty-six allotments (280,240 acres) were found to meet rangeland health standards. The
remaining 24 allotments (197,590 acres) did not meet one or more standards. For two of the 24 deficient
grazing allotments not meeting standards, livestock were determined to not be the primary factor causing
degradation of rangeland health. Conversely, for the remaining 22 deficient livestock grazing allotments,
past or present livestock use was determined to be a contributing factor of poor rangeland health. Other
than past and present livestock use, factors contributing to rangeland health degradation include county
roads channeling runoff into stream channels, production water from oil and gas wells increasing bank
sloughing and sediment loading, and heavy browse use by wildlife on winter ranges.
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Range Improvement Projects

Rangeland improvement projects have and will continue to be implemented on lands within the Casper
Field Office. Between 1985 and 2004, approximately 430 acres per year were treated with prescribed
burns. Furthermore, an estimated 1,950 acres per year were burned due to wildfire between 1985 and
2004. Prescribed and unprescribed burns in the allotment improved forage quantity and quality for both
livestock and wildlife and helped to improve the distribution of livestock. Additional prescribed burns and
other vegetative treatments are being proposed within the allotment.

Other range improvement projects conducted in the Casper Field Office consist primarily of improving
fences, reservoirs, springs, and water wells and applying vegetative treatments. On average, the Casper
Field Office has completed five to six new range improvement projects each year over the last five years
to meet specific management goals and objectives.

Kemmerer Field Office

The Kemmerer Field Office administers grazing on 221 allotments ranging in size from 40 acres to
467,060 acres and accounts for a total of 156,152 AUMs across all allotments (Map 3-3). These
allotments occur within the former Pioneer Trails and Star Valley Planning Units and include allotments
that cross the Wyoming state line into Utah and Idaho. A total of 301 permittees and lessees use these
allotments. Livestock that graze within land administered by the Kemmerer Field Office consists of cattle,
sheep, and horses, of which cattle account for 96,806 AUMs (62%), sheep account for 58,825 AUMs
(38%), and horses account for 521 AUMs (less than 1%). Cattle graze on 186 allotments, sheep graze on
74 allotments, and 42 allotments are grazed by both cattle and sheep. Ten of these allotments are also
utilized by horses.

Management Categories

Livestock grazing is managed primarily in designated livestock allotments. Legislative acts, federal
policies, and other policies specify the Kemmerer Field Office’s authorization and management of
livestock grazing on public lands. In 2008, additional guidance was given by the BLM Washington Office
(IM WO 2009-018) on re-categorizing allotments, taking into consideration current or expected land
health status as well as potential conflicts with sage-grouse habitat or other critical wildlife habitats. This
new guidance also shifted the purpose of allotment categories from prioritizing funds for range
improvements to prioritizing BLM staff workloads for monitoring and grazing permit renewal.

The BLM Kemmerer Field Office is currently updating all of its allotment categories based on this
guidance. At the time a Standards for Healthy Rangelands assessment is completed for an allotment, the
allotment category is reassessed for appropriateness and changes are made as necessary. A summary of
current allotment categorization is given in Table 3-23.

Table 3-23. Kemmerer Field Office Allotment Categorizations

Category | Number of Allotments \
Improve (1) 39
Maintain (M) 116
Custodial (C) 66

Rangeland Condition

Improved soil and vegetative conditions benefitting livestock, wildlife, and riparian resources have
resulted from successful implementation of rangeland management plans. The Standards for Healthy
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Rangelands for Wyoming provides the standards for the basis of assessing and monitoring rangeland
conditions and trends within the Kemmerer Field Office. Rangeland health assessments have been
performed on 146 of the Kemmerer grazing allotments. Only 36 allotments did not meet one or more
standards of the assessment; reasons for not meeting standards included reasons other than livestock
grazing. Table 3-24 summarizes the findings of these Standards for Healthy Rangelands assessments.

Table 3-24. Standards for Healthy Rangelands Assessments

Rating ‘ Number of Allotments ‘ Percent
Meeting Standards 110 50%
Not Meeting Standards 31 14%
Not Meeting Standards (for reasons o
- . 5 2%
other than livestock grazing)
Assessments Not Yet Completed 75 34%

When issues are identified as a result of a Standards for Healthy Rangelands assessment, trend monitoring
data, or other pertinent information, actions are taken to fix the problems and bring the allotment into
conformance with the rangeland health standards. All such actions are site specific and may include:
water development, reduced stocking rate, change in season-of-use, implementation of rotational grazing
strategy, or other changes to grazing permit terms and conditions. Allotment-specific appropriate actions
are being implemented to improve rangeland conditions in areas not meeting standards.

Currently, there are 19 allotments that have established AMPs. There are two allotments that have
CRMPs. These plans typically prescribe more intensive grazing systems in an effort to improve or
maintain healthy range conditions on the allotment.

Range Improvement Projects

Range improvement projects in the Kemmerer Field Office address challenges facing livestock grazing
and balancing multiple resource uses. Existing challenges in the field office include controlling livestock
access and seasonal use, limiting soil erosion, maintaining diverse vegetation and sufficient forage,
providing sufficient water, managing the relatively small and isolated parcels of public lands, managing
the distribution of livestock, managing potential conflicts with recreation and oil and gas development,
and enforcing unauthorized use. Specific methods to address these issues are wildlife compatible fences,
coordination with ranchers, the public and interested stakeholders, prevention of the spread of noxious
weed species, use of livestock grazing management strategies to improve | category allotments and
address long-term monitoring needs, and assessment of rangeland health standards. Other examples of
range improvement projects include: grazing rest rotation, deferred grazing rotation, changes in season-of
use, and managing placement of mineral blocks to protect riparian habitat and cultural resources.

Newcastle Field Office

The Newcastle Field Office authorizes livestock grazing on approximately 287,000 acres of public land
within 367 grazing allotments within Wyoming (Map 3-4). In addition, grazing on approximately 4,000
public acres within the field office boundaries are administered by adjacent field offices. For grazing lease
holders, BLM—administered land is an integral part of individual livestock operations, but it is a moderate
or small percentage of the total operation. Seventy-seven (21%) of the grazing allotments include more
than 1,000 public acres, and no allotments include 10,000 or more public acres.
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Rangeland Condition

The majority of livestock operations are cow/calf, yearlings, or a combination of both. Of the 48,095
AUMs authorized for annual harvest, 92% are cattle use, 6% are sheep use, and the remaining 2% are
bison and horse use. The majority of grazing use on public land occurs between June and October.
Grazing use also occurs in spring and/or winter on some allotments. Carrying capacity for livestock
averages six acres per AUM. About 55% of the planning area has been evaluated for compliance with the
Wyoming Standards for Rangeland Health. Livestock were determined to be a causal factor in failure to
meet one or more standards on 6,380 public acres.

Pinedale Field Office

The Pinedale Field Office consists of 219 livestock grazing allotments (Map 3-5). Of the 219 allotments,
197 are exclusively available to cattle operations and the remaining 16 provide access to only horses, or
both horses and cattle. In total, cattle are allotted 97% of the available 107,536 AUMs permitted by the
Pinedale Field Office. Over recent years, only approximately 70% of the permitted AUMs have been
authorized annually for use due to drought and a diminished livestock population throughout the field
office (BLM 2007b).

Livestock grazing in the Pinedale Field Office are trailed across public land and highway ROWs to reach
allotments managed by the BLM. Livestock trailing activities are authorized on a case-by-case basis.
There are two SDWs located in the Pinedale Field Office: the Cora SDW and the Silver Creek SDW. The
Cora SDW extends from the Cora Y west of Pinedale to the National Forest System Lands on the Upper
Green River area north of Pinedale. The Cora SDW is used during a two week period in June when
roughly 7,000 cattle are moved to summer pasture and during a one month period in the fall when the
cattle are driven back to the home ranches. Essential components of the Cora SDW are Trapper’s Point
and the holding pasture at the Cora Y. The Silver Creek SDW is within the Cottonwood common
allotment and provides a trail from the public lands to the Forest Service allotments located to the east
(BLM 2007b).

Management Categories

Twenty-six Pinedale grazing allotments are designated as C category, 147 allotments are designated as M
category, and 40 allotments are designated as I category. Most of the C category allotments are small
parcels intermingled with larger tracts of private and/or state land and do not require much administrative
oversight. M category allotments are allotments in good condition or allotments containing very few
sensitive resources. | category allotments either exhibit unsatisfactory vegetation conditions or contain
significant sensitive resources that justify investments of time and money. I allotments require the most
resources for monitoring and range improvement development (BLM 1997a; BLM 2007b).

Season of Use

The majority of the Pinedale livestock grazing allotments are considered lower-elevation allotments.
Livestock turnout in the lower-elevation allotments occurs between May 1 and June 1, the peak growth
period for most forage vegetation. Four to six weeks after turnout, the livestock grazing on the lower-
elevation allotments are relocated to higher-elevation pastures. The higher-elevation pastures operate
independently of the allotments and private land, Forest Service administered allotments, or other BLM-
administered allotments. Seventy-three of the Pinedale allotments are small and scattered federal acreage,
fenced in with larger tracts of private and state land. Annual grazing authorizations for these allotments
contain a stipulation stating, “Seasons of use and livestock numbers are not restricted as long as over-use
of forage and range deterioration do not occur.” Several Pinedale grazing allotments are located at higher
elevations and do not permit grazing until June or early July. Generally, the season of use for the higher
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elevation allotments is two to three months. However, two higher elevation allotments (each containing
approximately 100,000 acres) permit livestock grazing for a 5-month season (BLM 2007b).

Weather and range readiness can delay the start of Forest Service allotment turnout dates, in turn, causing
extended periods of grazing on BLM-administered allotments. The Forest Service and BLM cooperate in
determining range readiness for the allotments and coordinate movement of livestock from BLM
allotments to Forest Service allotments. During some years, Pinedale allotments are not ready for
livestock grazing on the traditional turnout dates. If this occurs, permit holders are allowed to defer
grazing until the Pinedale range is ready.

In addition to the 219 Pinedale livestock grazing allotments, there are 21,000 acres of unallocated parcels.
These parcels range in size of less than five acres to as much as 1,200 acres. Most of these unallocated
parcels are located in small corners of public lands and are fenced into private hay meadows.

Rangeland Condition

The most recent ecological condition inventory in the Pinedale Field Office occurred in the mid-1980s.
Results of the inventory indicated 5,610 acres were classified as potential natural community, 479,170
acres were late seral stage, 420,570 acres were mid-seral stage, 16,750 acres were in early seral stage, and
9,530 acres were unclassified. As a whole, vegetation communities in the Pinedale Field Office are stable.
Approximately 65% of the field office has been evaluated for compliance with the Wyoming Standards
for Rangeland Health (BLM 1997a). Based on the compliance assessment, 122 livestock grazing
allotments meet the Wyoming standards. Twenty allotments (283,510 acres) do not meet one or more
standards as a result of grazing, and 72 allotments have not been assessed.

Range Improvement Projects

Currently the Pinedale Field Office has 492 water developments. Forty-five are spring developments, 113
are well developments, 308 are reservoir developments, and 26 are other types of water developments.
Forty-three new water developments have been constructed since 1988. The condition of many water
improvements is currently unknown. Spring developments pipe water away from a spring to water tanks
or troughs, thereby protecting the spring from animal trampling bank erosion. Many spring developments
are also fenced to further protect the spring’s production and water quality. Well developments are drilled
in areas where other water sources cannot be feasibly developed. Reservoir developments are constructed
using native soils to form a dam or pit across drainage ways. Reservoirs are designed to catch seasonal or
storm runoff and provide livestock with drinking water after the ephemeral streams have dried (BLM
2007b).

The majority of the Pinedale livestock grazing allotment boundaries are fenced. Major highways in this
area have also been fenced. New fences are designed to reduce impacts on big game animals and comply
with BLM Manual H-1741-1. Since 1988, 17 new fences have been constructed, including pasture
division fences designed to improve livestock management and distribution and reconstruction of existing
allotment boundary fences (BLM 2007b).

Vegetation treatments are another effective range management practice used on livestock grazing
allotments. Prescribed burns are commonly designed to mimic natural wildfires and break up shrub age
class and increase herbaceous forage production. Another form of vegetation treatment involves herbicide
spraying. Since 1988, 8,700 acres have been prescribed burned, 3,660 acres have had herbicide applied,
and 4,440 acres have been treated mechanically (BLM 2007b).
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Rawlins Field Office

The Rawlins Field Office consists of 582 livestock grazing allotments (Map 3-6). Of the 600 allotments,
87% are used by cattle alone, 9% are shared by cattle and sheep, and less than 2% are used by sheep
alone. In addition, five allotments are shared by cattle and domestic horses. One allotment is shared by
cattle and bison. Four allotments are used by horses alone. Lastly, one allotment is used by goats alone.
There are a small number of allotments available to working horses used in ranching operations. Nine
allotments are not permitted for use by livestock and are instead managed as wildlife management units;
grazing use is authorized on a temporary, non-renewable basis in conjunction with Wyoming Game and
Fish Department (WGFD) (BLM 2007a). Allotments range in size from 20 acres to 291,950 acres of
public land. Of the total 582 allotments, 222 allotments contain 640 acres or less, 160 allotments contain
between 640 and 2,500 acres, 115 allotments contain between 2,500 and 10,000 acres, and 80 allotments
contain more than 10,000 acres.

The public and other federal lands on which the BLM administers grazing provide 469,575 AUMs for
grazing use. The number of AUMs continues to fluctuate for various reasons. Reductions occur as a result
of such actions as sheep-to-cattle conversions or following changes in season or duration of use. Over the
past 25 years, there have also been increases in available AUMs, with an additional 4,225 AUMs
becoming available due to improvements in management and forage availability. The percentage of actual
use by cattle and sheep on public lands between 2000 to 2009 averaged 285,000 AUMs, with a range of
250,117 to 377,479 AUMs. The percentage of cattle use, in AUMs, has increased from 92% in 2000 to
94% in 2009, while sheep use has dropped from 7% to 5% over the same time period.

Several other recent factors that have influenced livestock numbers and management include drought,
high numbers of wild horses that exceed appropriate management levels, large increases in elk
populations across Wyoming and neighboring states, and expansion of invasive poisonous plants due to
surface disturbance activities relating to oil and gas development. Drought occurred in the North Platte
River valley in 2001, in the Adobe Town Wild Horse herd management area (HMA) in 2002, and region-
wide in 2006, particularly at lower elevations. Voluntary nonuse of livestock AUMs in the Adobe Town
Wild Horse HMA from 2002 through 2009 averaged 80% of the livestock permitted use (approximately
26,000 AUMs) in allotments within the HMA boundary. Additional loss of AUMs occurred in allotments
outside the HMA as wild horses moved to find forage and water. Expansion of poisonous invasive species
like halogeton may also lead to higher levels of nonuse, particularly by sheep and, to a lesser extent, by
cattle (BLM 2007a).

Management Categories

Within the Rawlins Field Office, 56% of allotments are used on a permit-long basis, 20% are managed
with a deferred rotation system, and 16% are managed with a rotation system. Four percent of allotments
are permitted for yearlong use and often are used as utility pastures when needed. Dormant season, split
season, and rest rotation management systems make up the balance of the allotments, in order by their
percentage of use.

The largest 80 allotments comprise 76% of the livestock grazing lands contained within the Rawlins Field
Office. Of the 80 largest allotments, 75% have grazing systems or adequate management for the resources
present. These allotments have received the majority of attention since 1983 under the previous national
direction and RMP ranking of allotments into I (improve), M (maintain), and C (custodial) categories.

Rangeland Condition

All allotments were evaluated for meeting the Standards for Healthy Rangelands on a watershed basis
between 2001 and 2008, with 88 allotments (15%) failing to meet one or more standards due to livestock
management. This was primarily related to wetland/riparian habitat health, resulting in either fencing of
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isolated seeps and springs or adjustments to livestock management in terms of season or duration of use.
Standards have also not been met due to wild horse use, wildlife use, oil and gas development, weed
expansion, gradient adjustments, and plant succession/community decadence. Elk and wild horses often
share the same winter range and must be factored into livestock grazing management and range condition.

Range Improvement Projects

Improvement projects and grazing systems, which have become known as BMPs have been under way for
the past 40 to 50 years. These efforts have occurred singly or cooperatively among livestock permittees,
the University of Wyoming Extension Service, and state and federal agencies. The efforts have been
further improved over the past ten years through education workshops and seminars, federal and nonprofit
cost-sharing opportunities, and more active participation by local conservation districts in all aspects of
this process. The goal of such efforts is to enable sustained livestock use without damaging the vegetation
and watershed resource, while supporting the presence of healthy wildlife, fish, and wild horse
populations.

Water improvements along Sage Creek within the Pine Grove allotment have included intensive water
quality monitoring and improvements to reduce siltation. Portions of Sage Creek, Loco Creek, McKinney
Creek, Littlefield Creek, and Muddy Creek have been removed from the Wyoming 303(d) list of impaired
streams due to improved grazing management.

Several additional spring developments are planned to protect important riparian habitat and to improve
livestock distribution. These include enhancements to bank cover, increased stream width-to-depth ratio,
improved herbaceous species composition, riparian shrub regeneration, decreased upland shrub density
and diversified age structure, and improved waterfowl habitat. Additionally, more than 82 wells and 30
miles of pipelines, 18 spring developments, and 11 reservoirs have been constructed, providing more than
220 additional acres for wildlife habitat and livestock grazing.

Fencing projects (more than 80 miles) have resulted in the creation of additional pastures within the
grazing allotment areas. Fencing of spring and riparian zones has also resulted in increased water flow
and improved water quality. Long-term vegetation treatment programs, including prescribed burning, are
used to treat pest species and to improve range health.

Rock Springs Field Office

The Rock Springs Field Office contains 79 livestock grazing allotments covering approximately 3.5
million acres and authorizes 318,641 AUMs per year (Map 3-7). However, in recent years, actual use has
been less than 200,000 AUMs. Annual fluctuations in the authorized AUMs are the result of user
demands, climatic conditions, and/or the collection of monitoring information. A portion of the grazing
allotments contain lands unsuitable for livestock grazing, and approximately 15,110 acres throughout the
Rock Springs Field Office are unallocated lands.

Livestock grazing on specific allotments is authorized during different seasons. The grazing seasons vary
with elevation and geographical change, resource needs, and user preference. The higher elevation
allotments are generally grazed during summer and fall. The lower elevation areas may be grazed during
any season but are generally used in the fall, winter, and spring. Most of the allotments are operating
under grazing strategies incorporating rest, seasonal rotations, deferment, and prescribed use levels that
provide for adequate plant recovery time to enhance rangeland health.

Management Categories

All of the allotments in the field office have been designated as M, I, or C category lands. The categories
broadly define management objectives and future management requirements. Multiple-use management

3-82 Wyoming Sage-grouse Land Use Plan Amendment



Draft EIS Chapter 3—Livestock Grazing

prescriptions can be developed for these allotments, and priorities can be established for distribution of
available funds and personnel. AMPs have been developed for 33 of the grazing allotments, and
additional plans are being developed for eight allotments. The AMPs ensure the proper placement of
rangeland improvements, distribution of livestock, type and class of livestock, season of use, suitable
grazing systems, plant and animal requirements, and vegetative land treatments.

Rangeland Condition

Rangeland monitoring information has been analyzed for all of the allotments in the Rock Springs Field
Office. The analysis has been performed to identify specific critical issues that currently exist or have the
potential to exist within each allotment. The critical issues affect forage availability, condition and
utilization of the allotment, and potential livestock management conflicts.

In recent years, the area has experienced drought conditions. This has resulted in less forage available for
livestock use and the need for livestock operators to take voluntary nonuse. During drought years, the
livestock operators and the BLM have worked closely to tailor the adjustments in livestock use to meet
the needs of the land and the ranch operation. When rangelands are not meeting resource objectives,
changes in grazing management are implemented.

Range Improvement Projects

Rangeland improvement projects and grazing systems, which have become known as BMPs, have been
used in rangeland management since the early 1970°s. These efforts have occurred independently or
cooperatively among livestock lessees, the University of Wyoming Extension Service, state and federal
agencies, conservation districts, and interested publics. These efforts have been further improved in recent
years through education workshops and seminars and federal and private nonprofit cost-sharing programs.
The goal is to allow sustainable livestock use to continue on public lands without damaging the
vegetation resource and maintain healthy watersheds and wildlife populations.

A number of range improvement projects have been constructed both for the enhancement and protection
of watershed and wildlife values and for the management of domestic livestock grazing. Many of the
recent range improvement projects have focused on plant composition improvement along riparian areas.
Additionally, water developments (piping, reservoirs, wells, etc.), vegetative manipulations (prescribed
burns, herbicide applications), and miles of fence line have been implemented throughout grazing
allotments contained in the Rock Springs Field Office.

3.7.2 Forest Service

General Planning Area Description

The Forest Service has been managing rangelands for over 100 years and has a long history of
partnerships with livestock producers who rely upon National Forest System Lands. Livestock grazing on
National Forests reserved from the public domain is administered under a number of statutes, including
the Granger-Thye Act of 1950, the Multiple-Use Sustained-Yield Act of 1960, the Forest and Rangeland
Renewable Resources Planning Act of 1974, and the FLPMA, among others. These laws augment the
authority in the Organic Act of 1897, which established the National Forests and directed the agency to
regulate the use and occupancy of the forests to protect them from destruction. Livestock grazing on
National Grasslands is also administered under the Bankhead-Jones Farm Tenant Act of 1937. This law
authorized a program of land conservation and utilization to improve past land use practices.

Today, there are grazing allotments on approximately 90 million acres of National Forest System Lands
in 34 states. The Forest Service administers approximately 8,800 allotments, with over 8,500 active
livestock grazing permits and about 9.6 million AUMs of grazing by cattle, horses, sheep, and goats.
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Nearly all (99%) of this permitted grazing is located in the Western Regions, with only about 1%
occurring in the Eastern Regions. Grazing permits are recognized under three categories: Temporary
Permits, Livestock Use Permits, and Grazing Permits with Term Status. A brief description of each is
listed below.

* Temporary Permits: Issued for a period not to exceed one year to graze specified number, kind,
and class of livestock for a specific season and area of use.

* Livestock Use Permits: Issued for a period not to exceed one year if the primary use is other
than livestock production.

*  Grazing Permits with Term Status: Issued for periods up to ten years. It grants the permittee
priority for renewal. Types include the Term Grazing Permit, Term Grazing Association Permit,
Term Permit with On-and-Off Provision, Term Private Land Grazing Permit, and Grazing
Agreement.

* Grazing Agreements: A grazing agreement is a document authorizing eligible associations,
organized under state law, to make a specified amount of grazing use on National Forest System
Lands for a period of ten years or less (FSM 2231.03). Grazing agreements include provisions for
the association to issue and administer grazing permits. Such administrations must conform to
AMPs and rules of management developed by the Forest Service and associations.

The Forest Service manages diverse ecosystems that produce an equally diverse array of tangible and
intangible products. Tangible products include forage for grazing and browsing animals, wildlife habitat,
water, minerals, energy, recreational opportunities, wood products, plants, and animals. These are
important economic goods. Rangelands produce intangible products such as natural beauty and
wilderness, satisfying important societal values. These are often as economically important as the more
tangible commodities.

Today, the Forest Service concentrates its efforts on managing the vegetative resources to serve a
multitude of resource needs. Rangeland management provides such things as habitat for a variety of plant
and animal species, clean water, and sustainable grazing and browsing. The Forest Service inventories,
classifies, and monitors rangeland conditions to determine if vegetation objectives are being met. When
an area is determined to not be meeting vegetation objectives, the Forest Service utilizes changes in
livestock management and vegetation treatments to achieve Management Plan objectives. Forest Service
rangeland management includes a whole host of partners (both public and private) working together to
make sure Forest Service rangelands are healthy and functioning properly.

Bridger-Teton National Forest

The BTNF is comprised of six Ranger Districts: Kemmerer Ranger District, Big Piney Ranger District,
Grey River Ranger District, Jackson Ranger District, Buffalo Ranger District, and Pinedale Ranger
District (Table 3-25).

Table 3-25. Bridger Teton National Forest Ranger Districts

Kemmerer Ranger District

Total Number of Allotments 25
Total Acres of Allotments 282,330

Total Number of Allotments with Greater Sage-Grouse
General Habitat
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Total Acres of Allotments with Greater Sage-Grouse

General Habitat 8,010
Total Number of Allotments with Greater Sage-Grouse
. 0
Core Habitat
Total Acres of Allotments with Greater Sage-Grouse 0
Core Habitat
Total Number of permitted AUMs 26,380
Total number of Active Allotments 25
Total number of Vacant Allotments 0
Big Piney Ranger District
Total Number of Allotments 26
Total Acres of Allotments 438,380
Total Number of Allotments with Greater Sage-Grouse
! 11
General Habitat
Total Acres of Allotments with Greater Sage-Grouse
! 49,410
General Habitat
Total Number of Allotments with Greater Sage-Grouse
, 0
Core Habitat
Total Acres of Allotments with Greater Sage-Grouse 0
Core Habitat
Total Number of permitted AUMs 6,366
Total number of Active Allotments 10
Total number of Vacant Allotments 16
Greys River Ranger District
Total Number of Allotments 40
Total Acres of Allotments 428,240
Total Number of Allotments with Greater Sage-Grouse 1
General Habitat
Total Acres of Allotments with Greater Sage-Grouse
. 4,790
General Habitat
Total Number of Allotments with Greater Sage-Grouse
. 0
Core Habitat
Total Acres of Allotments with Greater Sage-Grouse 0
Core Habitat
Total Number of permitted AUMs 69,390
Total number of Active Allotments 35
Total number of Vacant Allotments 5
Jackson Ranger District
Total Number of Allotments 18
Total Acres of Allotments 379,970
Total Number of Allotments with Greater Sage-Grouse 14

General Habitat
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Total Acres of Allotments with Greater Sage-Grouse

General Habitat 80,260
Total Number of Allotments with Greater Sage-Grouse
. 0
Core Habitat
Total Acres of Allotments with Greater Sage-Grouse 0
Core Habitat
Total Number of permitted AUMs 7,783
Total number of Active Allotments 16
Total number of Vacant Allotments 2
Buffalo Ranger District
Total Number of Allotments 3
Total Acres of Allotments 53,730
Total Number of Allotments with Greater Sage-Grouse 3
General Habitat
Total Acres of Allotments with Greater Sage-Grouse
! 11,730
General Habitat
Total Number of Allotments with Greater Sage-Grouse
, 1
Core Habitat
Total Acres of Allotments with Greater Sage-Grouse
. 180
Core Habitat
Total Number of permitted AUMs 382
Total number of Active Allotments 1
Total number of Vacant Allotments 2
Pinedale Ranger District
Total Number of Allotments 32
Total Acres of Allotments 515,910
Total Number of Allotments with Greater Sage-Grouse
. 22
General Habitat
Total Acres of Allotments with Greater Sage-Grouse
. 72,500
General Habitat
Total Number of Allotments with Greater Sage-Grouse 4
Core Habitat
Total Acres of Allotments with Greater Sage-Grouse
. 3,090
Core Habitat
Total Number of permitted AUMs 81,443
Total number of Active Allotments 31
Total number of Vacant Allotments 1
Total Allotments within BTNF 118
Total Allotment Acres within BTNF 2,098,560
Total Permitted AUMs within BTNF 191,744
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The BTNF manages grazing allotments in parts of Teton, Sublette, Lincoln, Park and Fremont counties.
The majority of BTNF lands are located within Teton, Sublette and Lincoln counties. Approximately
2,098,560 acres of National Forest System Lands exist within 118 allotments (Map 3-8). The BTNF
administers 112 Term Grazing Permits of up to 191,744 AUMs.

Classes of livestock authorized under Term Permits on the BTNF include cattle, horses, and sheep.

A total of 54 active allotments are managed under current (post 1990) NEPA decisions. Another 35
allotments (19 for cattle and 16 for sheep) are in various stages of analysis for subsequent decisions
affecting grazing authorization. The remaining allotments are managed in accordance with current Forest-
wide goals, objectives, standards and guidelines until allotment-specific desired conditions and
management plans can be developed.

An approximate total of 3,260 acres of core sage-grouse habitat occurs throughout the BTNF grazing
allotments. Approximately 226,700 acres of general sage-grouse habitat occurs within the BTNF grazing
allotments. The core sage-grouse habitat comprises less than 1%, while the general sage-grouse habitat
comprises about 11% of the total grazing acres throughout the BTNF grazing system.

Current Management Practices

The BTNF allotments are managed under various grazing systems, including rotational rest, rotational
deferment, herded once-over grazing (sheep), and season-long grazing. Many BTNF allotments are
managed to achieve indicator thresholds consistent with either RMRS GTR 104 “Indicators of Rangeland
Health and Functionality in the Intermountain West” or the “Range Inventory Standardization Committee
Report” (1983).

Substantive changes to grazing management on BTNF allotments are usually implemented following the
development of revised AMPs. AMP revision (and associated NEPA analysis) is completed according to
the BTNF Proposed Grazing NEPA Schedule, as required by the 1995 Rescissions Act (as amended). The
BTNF is currently developing quantifiable objectives for sensitive species including the sage-grouse.

Rangeland Condition

Where recent site or allotment specific data has been collected concerning vegetation communities, no
grazing related vegetation conditions or trends have been identified that would adversely affect sage-
grouse habitat. Though sagebrush communities in these areas show somewhat higher canopy cover (i.e.,
too much area with sagebrush canopy cover above 25%) than is thought to be desirable according to
Forest-wide desired conditions, current livestock management is not thought to be a significant
contributing factor. In fact, some data from these areas indicate recent decreases in sagebrush canopy
cover constituting a trend toward desired conditions. Data reflecting stream-bank disturbance has been
used to identify grazing related issues in some areas of allotments currently under analysis. These areas,
however, are small and isolated and are not thought to be representative of stream and riparian function
overall. To date. no site or allotment specific issues affecting sage-grouse or their habitat have been
identified in grazing analyses on the BTNF.

Medicine Bow National Forest

The MBNF is comprised of three Ranger Districts: Brush Creek-Hayden Ranger District, Laramie Ranger
District, and Laramie Peak portion of the Douglas Ranger District (Table 3-26).
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Table 3-26. Medicine Bow National Forest Ranger Districts

Brush Creek-Hayden Ranger District

Total Number of Allotments 48
Total Acres of Allotments 620,410
Total Number of Allotments with Greater Sage-Grouse
. 17
General Habitat
Total Acres of Allotments with Greater Sage-Grouse
! 21,190
General Habitat
Total Number of Allotments with Greater Sage-Grouse
. 10
Core Habitat
Total Acres of Allotments with Greater Sage-Grouse
. 2,930
Core Habitat
Total Number of permitted AUMs 43,035
Total number of Active Allotments 38
Total number of Vacant Allotments 6
Douglas Ranger District (Laramie Peak)
Total Number of Allotments 56
Total Acres of Allotments 335,560
Total Number of Allotments with Greater Sage-Grouse
. 16
General Habitat
Total Acres of Allotments with Greater Sage-Grouse
. 12,340
General Habitat
Total Number of Allotments with Greater Sage-Grouse
. 5
Core Habitat
Total Acres of Allotments with Greater Sage-Grouse
; 5,570
Core Habitat
Total Number of permitted AUMs 47,647
Total number of Active Allotments 51
Total number of Vacant Allotments 3
Laramie Ranger District
Total Number of Allotments 28
Total Acres of Allotments 365,550
Total Number of Allotments with Greater Sage-Grouse
. 1
General Habitat
Total Acres of Allotments with Greater Sage-Grouse
. 170
General Habitat
Total Number of Allotments with Greater Sage-Grouse
. 0
Core Habitat
Total Acres of Allotments with Greater Sage-Grouse 0
Core Habitat
Total Number of permitted AUMs 28,481
Total number of Active Allotments 19
Total number of Vacant Allotments 8
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Total Allotments within MBNF 125
Total Allotment Acres within MBNF 1,321,520
Total Acres of Allotments with Sage-grouse General 33.700
Habitat within MBNF ’
Total Acres of Allotments with Sage-grouse Core 8.500
Habitat within MBNF ’
Total Permitted AUMs within MBNF 119,163

The primary use of allotments is by cattle, followed by sheep, and one allotment within the Laramie
District contains horses (Table 3-27). All other permitted horses are incidental pack and saddle stock used
to manage permitted cattle or sheep.

Table 3-27 Type of Livestock Use

District | Active Allotments ‘ Cattle ‘ Sheep ‘ Horse
Brush Creek/Hayden 33 26 7 0
Laramie 16 14 1 1
Laramie Peak (Douglas) 53 51 2 0

Brush Creek-Hayden and Laramie District

The Brush Creek-Hayden and Laramie Districts manage grazing allotments on the Sierra Madre, Snowy
Range and Sherman mountain ranges in Albany and Carbon counties. Domestic livestock under permit
include cattle, sheep, and horses. There are 76 grazing allotments on the two districts. Typical habitat
ranges between sagebrush and forests, with the bulk being lodgepole pine forests. Designated sage-grouse
habitat (both general and core) is located in the foothills of the Sierra Madre and Snowy ranges and falls
within 18 different allotments (17 on Brush Creek Hayden, one on Laramie Ranger District) (Table 3-26).
On Pass Creek and Hartt Creek allotments, the sage-grouse habitat is located on private and state-owned
land only. There are approximately 21,360 acres of general sage-grouse habitat on National Forest System
Lands on the two districts, and they occupy approximately 2% of the total acreage of the grazing acreage
on those allotments. The majority of acreage is (21,190 acres) located on Brush Creek-Hayden District,
with only 170 acres located on Laramie District. There are approximately 2,930 acres of sage-grouse core
habitat within the Brush Creek-Hayden Ranger District. There is no sage-grouse core habitat in Laramie
Ranger District.

All allotments on the MBNF are managed under AMPs and/or annual operation instructions (AOI) that
implement livestock grazing standards and guidelines of the MBNF Revised LRMP (2003).

An AMP is a document that describes the specific management prescriptions for defined areas of federal
lands (allotments) where grazing use is authorized. Essential Elements of an AMP include (from FSH
2209.13, Chapter 90):

*  Management Objectives

* Livestock Management Practices
* Range Improvements

*  Monitoring

* Associated Maps
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AOIs are the instrument for the implementation of specific management actions on an annual basis to
achieve resource management objectives. They must remain within the scope of the project-level decision
and are, hence, not subject to administrative appeal (though this question has been tested in court). The
AOIs state clearly the permittee’s and agencies responsibilities for the coming year.

Maximum allowable use guidelines in the MBNF Plan are moderate; no more than 50% use of forage
under a deferred rotation system and no more than 55% use of forage under a rest rotation system. Lower
allowable use guidelines (40% to 45%) are applied to rangelands in unsatisfactory condition. Additional
guidelines for riparian areas include leaving four to six inches of residual stubble in riparian areas at the
end of the grazing season.

Douglas Ranger District (Laramie Peak Unit)

The Douglas Ranger District manages the Laramie Peak Unit of the MBNF. The majority of the National
Forest System Lands are located within Albany, Platte and Converse counties (Map 3-9). There are
approximately 335,560 acres on the Laramie Peak Unit (Table 3-26). The Douglas Ranger District
administers grazing permits on 56 allotments on this unit (Table 3-26). Term permits of up to ten years
are issued for sheep, cattle and horses. Only two of the allotments have sheep permitted, while the rest of
the allotments are cattle permits with some horses permitted as well. All allotments have current NEPA
completed (post 1995) and are in process of being reviewed for NEPA sufficiency according to the
MBNF Proposed Grazing NEPA schedule, as required by the 1995 Rescissions Act (as amended).

The area affected by the sage-grouse analysis includes a very small portion of the Laramie Peak Unit.
There are five allotments located in sage-grouse core areas (totaling 5,570 acres) and 16 allotments that
contain general sage-grouse habitat (totaling 12,340 acres or about 4% of the grazing acres).

Forest Plan standards and guidelines are designed to maintain and improve rangeland conditions. Desired
rangeland vegetation conditions are specified for individual allotment areas, and grazing systems are
designed to achieve and maintain the desired conditions. Allowable forage utilization is stipulated on a
site-specific basis and is dependent on the type and condition of vegetation present, soil and water
concerns, and season and intensity of grazing. When allowable utilization meets prescribed levels,
livestock are moved from the pasture or grazing area or removed from the allotment for the season.

Current Management Practices

Brush Creek-Hayden and Laramie Districts

All but one of the allotments on the Brush Creek-Hayden and Laramie Districts are managed under
current (post 1995) NEPA decisions. AMP dates range from 1998 to 2010. The exception is Boswell
Allotment, which has a management plan from the 1980’s but is currently under analysis with completion
of a new AMP scheduled for 2013.

Of the allotments, 15 are cattle allotments and one is a sheep allotment. Three of the cattle allotments
currently under permit are stocked with yearling cattle, while the others are stocked with cow/calf pairs.
The sheep allotment, Snowy Range Sheep, which includes 1,450 acres of sage-grouse general habitat, is
vacant and has been so since 2002. One of the cattle allotments, Bow River, which includes 41 acres of
sage-grouse general habitat on National Forest System Lands, is also vacant, and has been vacant since
2002. Two allotments (Six Mile and Battle Mountain) contain pastures that are designated as wildlife
pastures and are generally not grazed by livestock. The Battle Mountain wildlife pasture has not permitted
livestock grazing since 1985, while the Six Mile wildlife pasture has been grazed by permitted livestock
only twice since 1967. These wildlife pastures include 920 acres of sage-grouse general habitat (Battle
Mountain) and 100 acres of sage-grouse core habitat (Six Mile). Altogether, there are 2,510 acres of
designated sage-grouse habitat on National Forest System Lands (100 acres of core, 2,410 acres of
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general) that have not been grazed under permit for the past ten years or longer. There are also two fenced
riparian exclosures within general habitat areas. These are on Big Creek Allotment and Cow Creek
Allotment and are 24 and 22 acres in size, respectively. They were established in 1996 (Cow Creek) and
2006 (Big Creek). They have received some unauthorized livestock use since establishment but have been
ungrazed most years.

Removal of livestock from grazing allotments is required when maximum allowable use is reached on
key areas within the allotments. A key area is a portion of rangeland selected because of its location,
grazing or browsing value or use. It serves as a monitoring and evaluation point for the degree of grazing
use and, therefore, guides the general management of the entire area of which it is a part. On cattle
allotments in the Brush Creek-Hayden and Laramie districts, key areas are generally riparian areas and
wet meadows. They are key areas because they are preferred by cattle, have high ecological value, and are
most susceptible to overuse. In general, when key areas in a pasture reach maximum allowable use and
cattle are removed, upland shrublands, including sagebrush habitats, are grazed well below maximum
allowable use levels. In most shrubland sites on slopes greater than 15% to 20% or more than one quarter
mile from water sources, forage utilization by livestock is light to very light, averaging 25% or less.
Localized heavy use of shrublands occurs in areas where salt blocks are placed, around water
developments, and at some fence corners. These sites are very small relative to total acreage of Greater
Sage-Grouse habitat.

Season of Use

In the Brush Creek-Hayden and Laramie Districts, all of the allotments that contain sage-grouse habitat
use rotational grazing systems managed by riders or fenced pastures, or both. Management systems
include rotational grazing, deferred rotation with two to seven pastures, deferred grazing, and rest rotation
grazing. All but Cottonwood Allotment have grazing seasons that fall between early June and mid-
October. The exception has an intensive system in which cattle are moved through seven pastures from
late May through late June and possibly re-graze those pastures late July through early September in
favorable precipitation years.

Range Improvement Projects

Designated sage-grouse habitat on the Brush Creek-Hayden and Laramie Districts is located at the lower
elevation margins of the allotments and is, therefore, adjacent to the National Forest Boundary fence and
sometimes also interior pasture fences. Much of the National Forest Boundary in these two districts was
fenced between the late 1930’s and the 1960°s. Most of the fence is 4-strand barbed wire with wood posts,
steel posts, or a mix of wood and steel. There are also some segments of wood buck and pole fence.

Douglas Ranger District (Laramie Peak Unit)

On Laramie Peak, there are 22 water developments within the 13 grazing allotments and approximately
155 miles of allotment fence. Of the 22 water developments, 11 are on federal land. Of the miles of fence,
52 miles are on federal land.

Rangeland Management Categories

The allotments located within sage-grouse habitat on the Douglas Ranger District are permitted for
livestock use from late spring through early fall. No late fall, winter or early spring use is permitted, as
forage is generally not available for livestock consumption. Generally, permittees will calve in another
location and then move cattle to the mountain allotments for the summer. Of the 14 allotments discussed
in this document, two have sheep permits with the remainder being cattle permits. The allotments are
managed under a variety of grazing systems including rotational rest, rotational deferment, and season
long grazing. Grazing is managed to achieve the vegetative use guidelines as outlined in the Forest Plan.
Use is generally at 90-100% of allowable use levels.
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Rangeland Condition

In general, vegetation trend data is collected every five to ten years. There are no grazing related
vegetation concerns in either the core or general sage-grouse habitat that would adversely affect sage-
grouse habitat. In general, vegetation is in a stable to upward trend. Much of the area listed in core and
general habitat is timbered, with small intermingled areas of sagebrush/grass meadows.

Range Improvement Projects

There are 21 small stock water ponds, one ungrazed (and fenced) small irrigation reservoir, and four
spring developments within sage-grouse habitat. Only one pond is located within sage-grouse core
habitat, while the rest of the water developments are within sage-grouse general habitat. There are another
five small ponds and three spring developments near (within 0.25 mile) of designated Greater Sage-
Grouse habitat. Stock water ponds are not fenced and are generally less than 0.25 acre in size. Spring
developments consist of a fenced spring with collection box and a pipeline to a metal or rubber tire
watering tank. Water tanks are equipped with devices to allow for escape of small mammals and birds,
though they vary in design, and not all would be considered suitable for large birds such as the Greater
Sage-Grouse.

Thunder Basin National Grassland

The TBNG is managed by the Douglas Ranger District (Thunder Basin Area) (Table 3-28). Acres in the
table include both private and National Forest System Lands.

Table 3-28. Douglas Ranger District (Thunder Basin Area)

Total Number of Allotments 180
Total Acres of Allotments 1,186,540
Total Number of Allotments with Greater Sage-Grouse
. 180

General Habitat
Total Acres qf Allotments with Greater Sage-Grouse 1,186,540
General Habitat
Total Number of Allotments with Greater Sage-Grouse

; 83
Core Habitat
Total Acrgs of Allotments with Greater Sage-Grouse 402,890
Core Habitat
Total Number of permitted AUMs 271,469
Active 179
Closed 1

Livestock grazing is a permitted use on National Forest System Lands in the TBNG. Livestock grazing
permits are issued for the use of forage produced in grasslands, shrublands, riparian zones, wetlands and
some forested areas. Livestock grazing is an important economic activity in the planning area.
Coordinating livestock grazing with other land uses and management activities on the national grasslands
is an important responsibility of the Forest Service. For example, livestock share the rangelands with
wildlife that also depend on these lands for forage and cover throughout the year, in addition to other uses
that can occur on public lands. Domestic livestock are considered to be cattle, sheep, goats, and horses.
Although some states do not recognize bison as domestic livestock, for this analysis they are included as a
class of permitted livestock.
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Current Management Practices

Permitted grazing use in 2011 on the TBNG was about 121,000 AUMs (on the approximate 554,000
National Grassland acres). The number authorized often varies based on annual climatic conditions (the
number is usually less in dry years and higher in wet years).

The management of livestock on the TBNG is divided into three grazing associations. The Spring Creek
Grazing Association manages the Spring Creek unit of the Grassland. Generally, grazing on this unit is
late spring, summer and early fall due to snow cover in the winter. The northeast section of the lower
portion of the Grassland is managed by the Inyan Kara Grazing Association. Grazing is generally
restricted to late spring, summer and early fall as well, although some grazing in the winter does occur.
The remainder of the Grassland is managed by the Thunder Basin Grazing Association. Livestock use is
spread throughout the year. Private and state lands are highly intermingled with National Forest System
Lands across the Grassland, and the Associations aid in the management of these highly intermingled
lands.

Forage reserve pastures, fenced exclosures, and those pastures or allotments rested by grazing permittees
for personal convenience nonuse, contribute to the total acres rested from grazing in any given year. In
the last ten years, rested acres have varied annually from 1-6% of the total grassland acres. However,
during the extensive drought years of 2006 to 2008, many ranches destocked all or portions of their herds,
and overall rested acres were many times this amount.

In compliance with the established 15-year schedule for the Rescissions Act, updated allotment NEPA
analysis and allotment planning were completed for all 180 allotments on the Grassland between 2004
and 2008. Approximately 90% of the allotments were placed under various rotation systems, about 5%
were placed in deferred use (entry after the growing season), and another 5% were identified as season-
long use. Portions of seven allotments are currently managed as forage reserve pastures.

Several pipeline systems have been installed on the grassland in the last five years to bring high quality
and dependable water to a number of pastures. In several cases, these improvements have been
specifically designed to provide water sources that will pull livestock and big game up and away from
riparian areas and improve woody draw habitat and grassland tree recruitment.

Table 3-29 displays grazing use in terms of permitted and authorized AUMs. This data uses the Natural
Resources Conservation Service (NRCS) definition of an AUM as “the amount of forage required by one
mature cow of approximately 1,000 pounds and a calf up to weaning, usually six months of age, or their
equivalent, for a period of one month” (U.S. Department of Agriculture 2003).

Table 3-29. Historic Grazing Use for the Thunder Basin National Grassland

Grazind Levels 1985 Forest Plan 1996 Permitted 20 Year Average
9 (Projected AUMs) (AUMs) Authorized (AUMSs)
AUMs 169,000 137,000 112,700
Stocking Levels (ac/AUM) - 3.9 4.7

Site-specific environmental analyses for livestock grazing occur during the allotment management
planning process. National forest and grassland units have 15 years to update and revise AMPs as
mandated by the Rescission Act of 1995 (Public Law 104-19, section 504). Allotment management plans
are developed using goals, objectives, standards, and guidelines found in the LRMPs. More specific
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grazing prescriptions can be developed during the allotment management planning process to address
site-specific resource issues; that is also when decisions for stocking levels are made.

Over the past 50 years, changes in stocking levels have occurred on some units. Initial stocking rates for
the land utilization projects (later to become the national grasslands) were determined by the Soil
Conservation Service. On some units, these rates increased over time as more intensive grazing systems
were developed and range developments were implemented.

Grazing Distribution

Under current management direction, most rangelands are grazed annually by livestock. Exceptions are
mostly areas that are inaccessible or incapable. A number of forage reserve pastures are established on the
TBNG, each of which is grazed on a less-frequent basis. A number of fenced exclosures also exist, many
around reservoirs, which are managed for woody species, emergent vegetation, waterfowl, and wildlife
hiding and nesting cover. The Grassland Plan contains a requirement that 1-10% of the total TBNG acres
are to be rested each year.

The distribution of livestock grazing across the rangelands is largely determined by topography and the
amount of fencing and water developments. The effects of fencing and water developments on livestock
grazing distribution on each planning unit were evaluated using a GIS model. The results are expressed in
terms of amounts of primary, secondary, and inaccessible ranges. Primary range is level to gently sloping
with nearby water sources (usually within one mile) for livestock and generally receives the most
livestock and uniform use. Secondary range is often characterized by steeper terrain and is usually more
distant from available livestock water sources. These areas generally receive less and more sporadic use
by livestock. Inaccessible range is simply those areas without livestock water or those areas that are
generally too steep for livestock.

On the TBNG, 86% of the rangelands are classed as primary range, 14%as secondary, and just under 1%
as inaccessible. Much of the secondary range is almost exclusively the result of topography and not lack
of water. The amount of secondary range due to distance from water is minimal. These results suggest
that most suitable rangeland is primary range, which likely receives relatively uniform grazing in most
years.

Habitat throughout the TBNG is highly favorable for the sage-grouse, and sage-grouse general habitat is
found throughout every grazing allotment within the TBNG. Sage-grouse core habitat is only found on 83
(46%) of the grazing allotments (402,890 acres) making the TBNG one of the higher densities of sage-
grouse habitat within the National Forest parts of the planning area.

Rangeland Management Categories

Suitable Rangeland Acres

The MBNF and TBNG administered the TBNG. The MBNF LRMP, which was approved in 1985,
included management of the TBNG. In 2001, the TBNG portion of the LRMP was revised and separated
the management of the TBNG from the MBNF. The remaining portion of the MBNF LRMP was revised
in 2003. In the revised 2001 TBNG LRMP, all of the TBNG, a total of 572,520 acres, was listed as
suitable and open for grazing.

Capable Rangeland Acres
A rangeland capability analysis was completed in 1998 to identify areas with physical characteristics
conducive to livestock grazing. Criteria included the following:

*  Areas with slopes less than 40% and accessible to livestock.
*  Areas producing at least 200 pounds of forage per acre.
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* Areas with stable soils.
» Areas with natural or developed water available or capable of being developed.

For the 1998 rangeland analysis, a total of 532,100 acres of the TBNG were classified as capable acres.
This is 96% of the 552,490 total National Grassland (total acres changed as a result of a series of small
land exchanges since 1985).

Forage Production

The ability of the land to produce forage is an important component of rangeland management. It is also
an important component in calculating livestock grazing levels. On the TBNG, analysis results indicated
the capable acres produced just over 1,000 pounds per acre (535,725,000 pounds of forage produced on
532,100 capable acres).

Season of Use

Timing of livestock grazing is an important variable influencing wildlife and wildlife habitat. The use of
current grazing systems and seasons of use is a very basic component of wildlife habitat assessments for
public rangelands. Rangelands can be disturbed by wildlife; however the Forest Service does not control
or manage the wildlife, as it only has responsibility for habitat management. Livestock grazing is a
contributing factor to wildlife habitat and cover. Typically, an assessment is made of the relative amounts
of disturbed (livestock present) versus undisturbed (livestock absent) habitat/cover based on key dates.
While direction is not given as to what grazing systems should be used or when use should occur, it is
important to understand the current situation so any changes in livestock management can be assessed.
Table 3-30 shows current grazing systems in use on the TBNG, expressed as a percentage of land in each
allotment.

Table 3-30. Current Grazing Systems in the Thunder Basin National Grassland

System | Percent Acres
Continuous system 7
Deferred use 3
Deferred rotation 90
Total 100

Although most capable acres of rangeland are grazed annually, not all acres are grazed simultaneously.
Generally, no more than 40% of the TBNG capable acres are grazed at any one time.

Range Improvement Projects

Water

Water developments play a major role in the distribution of livestock. These developments can also help
create a mosaic of vegetation conditions and patterns. At the same time, primary range (those areas within
one mile of a water source) increases and secondary range decreases. While an increasing number of
these developments are wells and pipelines with watering tanks that provide more dependable and
generally higher-quality water, the vast majority are impoundments such as dams and dugouts. All these
water sources provide water for livestock during the permitted use season as well as season-long or year-
round water to wildlife.
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The TBNG currently has just over 1,800 water developments, which is an average density of 2.12 water
sources per section. An approximately equal number of developments are located on the private, state,
and other lands fenced into and managed as an integral part of the allotments.

Fences and Pasture Size

The amount of fencing and the size of a pasture also contribute to the distribution of livestock. Pasture
size influences livestock grazing distribution and may influence scenic values, recreation use, wildlife
movements, and other land uses.

The average pasture size on the TBNG is 1,640 acres. With about 554,000 National Grassland acres and
711,000 private and state acres fenced into the 180 grassland allotments, there is a total of nearly 5,400
miles of allotment boundary and division fences on the TBNG.
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3.8 MINERALS AND ENERGY
3.8.1  Bureau of Land Management

General Planning Area Description
Leasable Minerals

Oil and Gas

In simplest terms, oil and gas are most often found in the porous spaces of sedimentary rocks (e.g.,
sandstone and limestone), having migrated there from source rocks (e.g., marine shales) rich in organic
material. When rocks containing this organic material are subjected to heat and pressure, the organic
compounds break down over time, resulting in oil and natural gas. As the oil and gas are generated, they
migrate through the porous spaces of the rock or along fractures until they encounter a structural or
stratigraphic trap with an impermeable seal.

Leasing procedures for oil, non-Coal Bed Natural Gas (CBNG), and CBNG are the same. Based on the
federal Onshore Oil and Gas Leasing Reform Act of 1987, all parcels must be subject to competitive sale.
Lands that are not leased during a competitive sale are available for noncompetitive leasing for a period
not to exceed two years. Currently, the BLM holds quarterly competitive sales. Leases are issued for a
term of ten years and expire unless they are extended, suspended, or held by production. If the lessee
establishes hydrocarbon production, leases are held as long as oil or gas is produced. The federal
government receives yearly rental fees on nonproducing leases. The State of Wyoming also receives
49%of all money generated from the sale and rental of oil and gas leases; the federal government receives
51% of the money generated from the sale and rental of oil and gas leases. The federal government
receives royalties on producing leases, of which 48% are returned to the State of Wyoming (BLM 2006a).

Prior to drilling on a federal lease within the planning area, an APD must be filed with the Wyoming Oil
and Gas Conservation Commission (WOGCC) and the BLM. If the BLM holds the mineral lease, but not
the surface estate, the BLM’s permitting process is used. The BLM requires a good faith effort for the
operator to reach a Surface Use Agreement with the surface owner. When agreements cannot be reached,
operators post a bond to ensure proper reclamation of the surface. If the BLM holds the surface estate, but
does not hold the mineral estate, the drilling permit is authorized by the WOGCC and the BLM issues the
operator a ROW for the surface use necessary for mineral development. Once the permit is approved, the
company proceeds with drilling according to the applicable oil and gas lease stipulations and any site-
specific COAs that are applied to the permit at the time of approval.

When an oil and gas lease is issued, it constitutes a valid existing right to develop the mineral resources in
a reasonable manner subject to other rights. The BLM cannot unilaterally change the terms and conditions
of the lease. Existing leases would not be affected by decisions resulting from the LUP amendments that
designate areas administratively unavailable for oil and gas leasing. New restrictions such as controlled
surface use or timing restrictions in the form of stipulations could not be added to an existing lease.
Existing leases would not be terminated until the lease expires. However, based on site or project-specific
environmental analysis, COAs could be applied at the APD and Sundry Notice stages, and at subsequent
development stages, to mitigate potential impacts from oil and gas operations within existing lease areas,
provided the leaseholder’s right to develop the lease remains intact. By regulation, nondiscretionary
closures to oil and gas leasing, exploration, and development would apply to incorporated municipalities
and WSAs. As provided by regulation, existing pre-FLPMA oil and gas leases are exempt from this
restriction. Map 3-11 (Federal Mineral Estate and Existing Oil and Gas Leases) shows the federal mineral
ownership for the six field office planning areas and Map 3-12 (Major Oil and Gas Field Locations)
displays oil and gas field developments for the planning area.
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The extraction of CBNG often involves pumping large amounts of water in the initial stages of
development to lower hydrostatic pressure. The quality of the extracted water resource varies, and options
for its disposal are highly dependent on its quality and economics. One of the disposal methods currently
used in the planning area is to reinject produced water into zones with equal or poorer quality water than
that from the production zone. Exceptions could be granted on an individual well basis if the water in
question contained less that 500 ppm total dissolved solids; had a defined beneficial use associated with a
responsible party; met all EPA, Department of Environmental Quality (DEQ), and other agency
standards; and had an approved disposal plan for excess water beyond that required for the beneficial use.
Discharge into surface water features, including ephemeral channels, is taking place. Under all disposal
options, operators must obtain all necessary state permits.

Geophysical exploration is a tool of the oil and gas industry that bounces shock waves off subsurface rock
layers to determine their thickness and geometry. Shock waves are produced by an energy source, and
instruments record the waves when they return to the surface. The energy typically comes from the
detonation of explosives in a shallow drill hole or from a heavy weight either dropped or vibrated on the
ground surface. Sensors pick up the resulting shock waves through a line of sensors, or geophones,
connected to a recording truck. Seismic operations use existing roads when feasible but also require off-
road travel.

Generally, there are two kinds of seismic surveys: two-dimensional (2-D) and three-dimensional (3-D).
The 2-D surveys are single or multiple linear lines with their receivers and source points in the same line
extending up to several miles in length. Contrarily, 3-D surveys are conducted over a grid pattern and
their source lines and receiver lines are separate.

The BLM is responsible for authorizing and administering geophysical exploration operations on all BLM
surface lands within the planning area, while the WOGCC is responsible for authorizing all operations on
state and private surface land, except exploration authorized under a lease. Geophysical operations are
authorized using guidance from BLM Handbook 3150-1 and the Wyoming Supplemental Handbook
3150. Operators may apply for geophysical projects using Form 3150-4 (Notice of Intent to Conduct Oil
and Gas Geophysical Exploration Operations), or, if the project is located entirely on-lease, geophysical
operations can be applied for and authorized under a Sundry Notice (Form 3160-5). Geophysical
operations occur on leased and unleased lands and are authorized on a case-by-case basis. COAs are
added to the project based on site-specific reviews in order to minimize the impacts to various resources.

Pipelines

An extensive natural gas transmission system now exists in Wyoming and the Rocky Mountain region.
The state has over 12 major natural gas pipelines and 14 natural gas storage facilities. In addition, seven
major pipelines are regulated by the Federal Energy Regulatory Commission and transport natural gas
from the region in all directions of the interstate system. Northwest Pipeline is part of a 1,500-mile natural
gas system. About 210 miles of this system pass through Wyoming. The Pipeline’s value in Wyoming is
$68.7 trillion. This pipeline serves the northwest United States market. A $400 million expansion was
completed in 1993 and enables the transport of an incremental 140 million cubic feet of natural gas from
the Wyoming supply area. Approximately $308 million of new transmittal facilities was planned for 1995
and will provide market outlets for an additional 30 million cubic feet per day of Wyoming produced gas.

In Wyoming, Williams Field Services Company operates a 1,100-mile gas gathering system and a
cryogenic processing facility with a capacity of 575 million cubic feet of gas per day. The company also
operates a supply hub near Opal, which Northwest, Kern River, and Colorado Interstate Gas pipelines
access for transmission of their gas. Gathering lines take gas from about 1,400 producing wells in
Sublette, Sweetwater, Lincoln, Carbon, Uinta, Park, Fremont, and Washakie counties. The bulk of these
wells are in Sublette, Sweetwater, and Lincoln counties.
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Pipeline facilities, like railroads, are constrained by the mountainous topography of the West. These
topographical controls have dictated creation of three east-west natural gas pipeline corridors across the
continent. The central pipeline system extends from the Wyoming Overthrust Belt, through the resource
area, and to the Great Lakes and eastern states.

Coal

Wyoming has the largest federal coal program in the BLM and is the nation’s largest producer of coal,
with about 34% of the nation’s coal production. Most Wyoming coal is used for steam generation in the
electrical utility industry. The planning area contains bituminous and sub-bituminous deposits.

Exploration on federal lands is subject to the requirements and conditions of the coal exploration license
process, the result being a set of project-specific stipulations and conditions designed to limit impacts
from exploration on other resources. Before the area can be considered for leasing, the amount of
overburden, volume and quality of coal, and other information needed to plan a mine must be gathered.

Geothermal

Geothermal resources found on federal mineral estate are considered leasable minerals. The same laws
and regulations governing other leasable minerals cover exploration and development of geothermal
resources. Use of low temperature geothermal resources is most common in warm water heating systems
in homes and businesses. Although not yet widespread, low temperature geothermal use is increasing as
prices for other types of energy increase.

Other Solid Leasables

Other leasable minerals include sodium (trona), phosphates, oil shale, and tar sands. Uranium, bentonite,
gypsum, limestone, and other hardrock minerals occurring on acquired public lands not closed to mineral
leasing can be developed only under a leasing system. Access to the leasable federal mineral estate is at
the BLM’s discretion. Map 3-13 shows the active leases for coal and trona for the planning area.

Locatable Minerals

The General Mining Law of 1872 (as amended) allows the location and maintenance of mining claims on
those federal mineral estate lands not withdrawn from mineral location. Potentially locatable metallic
(gold, silver, lead, platinum, copper, uranium, and chromite) and nonmetallic (talc, mica, white marble,
building stone, fluorspar, chemical-grade limestone, gypsum, and bentonite) minerals exist in the
planning area. Precious and semiprecious stones that exist or potentially exist include jade, diamond,
iolite, ruby, sapphire, heliodor beryl, and kyanite. The BLM considers common varieties of sand, gravel,
stone (e.g., decorative stone, limestone, and gypsum), clay (e.g., shale and bentonite), limestone
aggregate, borrow material, clinker (scoria), and leonardite (weathered coals), to be salable minerals.
Unlike cases of leasable minerals (e.g., oil, gas, or coal) or salable minerals (e.g., sand and gravel) where
issuance of a lease or permit is at the BLM’s discretion, the discovery and location of a locatable mineral
claim is at the discretion of the claimant.

Salable Minerals

Salable minerals, also known as mineral materials, include common varieties of sand, stone, gravel,
pumice, pumicite, cinders and clay. Sand, gravel, and fill material are used by the Wyoming Highway
Department; by other federal, state, and local agencies; and by private contractors and homeowners on
roads, highways, and construction projects. Mineral materials are disposed to public agencies under a
Free Use Permit, with disposals to the Federal Highway Administration for federally aided highways
done under a Title 23 appropriation. Other types of disposals are sales of sand, gravel, moss rock, and
flagstone. Mineral material disposal is a discretionary action; generally it is Bureau policy to facilitate
mineral material disposals in cases where it would promote better public road systems, oil and gas roads,
other public projects, and private uses.

Wyoming Sage-grouse Land Use Plan Amendment 3-99



Chapter 3—Minerals and Energy Draft EIS

Most salable minerals are common construction materials; demand for these materials is linked to the
area’s economy. Planning area demand generally coincides with activity in the oil and gas industry,
highway construction, and urban use. Additional demand for construction materials is tied to activity
associated with any future proposals for new mines (e.g., coal and uranium). Leonardite demand depends
on oil- and gas-drilling activity.

Mineral materials are basic natural resources used in construction; however, they are generally bulky and
have low unit prices. The sheer weight of mineral materials results in high transportation costs; therefore,
adequate local supplies of these basic resources are important to the area’s economy. When made
available, exploration for and removal of these minerals must protect public surface resources and the
environment and minimize damage to public health and safety.

Casper Field Office

Leasable Minerals

Oil and Gas

Sedimentary basins in the Casper Field Office include the Powder River, Wind River, Denver-Julesburg,
and Shirley basins, of which portions of each underlie the Casper Field Office. Of the four basins, the
Powder River and Wind River basins are the most prolific, while production from the Shirley and
Denver-Julesburg basins are negligible.

Another mode of occurrence for natural gas is CBNG, where the gas is trapped in the coal where it was
generated. As a well-known hazard in coalmines, CBNG has also become economically important with
some of the largest reserves found in the Powder River Basin. The Mineral Occurrence and Development
Potential Report (BLM 2004f) contains a more detailed explanation of these processes. Table 3-31 lists
important oil- and gas-producing formations in the Denver-Cheyenne, Powder River, and Wind River
basins (BLM 2005f).

Table 3-31. Oil and Gas Producing Formations in the Casper Field Office

Denver- Wind River
Cheyenne | Powder River Basin . Comments
. Basin
Basin
Paleocene ) Fort Union Formation Fort Umon Primary source of coalbed
Formation natural gas
) ) Lance Major gas production in the Wind
Formation River Basin
. Minor production from Teckla
) Lewis Shale ) Sandstone Member
Mesaverde Minor production from Teapot
Upper - Mesaverde Formation Formation Sandstone and Parkman
Cretaceous Sandstone members
Codell ) ) )
Sandstone
) Frontier Formation ) Major production from Wall
Creek and “2" Wall Creek Sand”
- Mowry Shale - Minor production
Lower Muddy (J) Muddy/Newcastle Muddy Major production in the Powder
Cretaceous Sandstone Sandstone Formation River and Wind River basins
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Denver- Wind River
Cheyenne | Powder River Basin ) Comments
; Basin
Basin
Fall River (Dakota) Part of Inyan
B Formation Kara Group Major production in the Powder
River Basin
- Lakota Formation -
Jurassic - Sundance Formation - Minor production

Minor production from

Permian ) Goose Egg Formation ) Minnekahta Limestone Member

Minnelusa Formation
(Tensleep and Amsden Tensleep Major production in Powder
formations in western Formation River Basin

portion of basin)

Pennsylvanian | -

Source: BLM 2005a
— None Identified

Approximately 1.96 million acres of federal land in the Casper Field Office are covered by 2,978 oil and
gas leases. Within the sage-grouse core area, 696,480 acres of federal land are covered by 881 leases.
Within the Casper Field Office there are 5,664 wells for inspection, 4,167 active wellbores, and 2,676
plugged and abandoned wells.

Within the Casper Field Office, Natrona County has the largest number of APDs filed (8,508 as of mid-
February 2005), followed by Converse County (4,357 applications filed), Goshen County (249 filings),
and Platte County (97 applications filed since the WOGCC began recordkeeping) (WOGCC 2005).

Presently and historically, almost all of the oil and gas produced in the Casper Field Office comes from
Natrona and Converse Counties. Based on production records from the State of Wyoming Oil and Gas
Conservation Commission for 2002, 14% of the state’s oil and 5% of the state’s gas were produced from
Natrona and Converse Counties.

Oil and gas reserves, both proven and potential, can be evaluated using different methods and
assumptions. With the continuing increase in demand, a number of studies identify where and how much
oil and gas remains to develop. The most comprehensive of these studies, completed by the USGS in
1996, looked at potential onshore oil and gas reserves in the United States. Other studies, completed since
the USGS study, focus on a particular geographic region or basin. The Reasonable Foreseeable
Development (RFD) scenario for oil and gas describes studies pertaining to the Casper Field Office,
including their assumptions and results (BLM 2005a).

The baseline unconstrained RFD scenario for oil and gas projects approximately 2,800 conventional,
deep, and CBNG wells (1,988 federal and 812 state and fee) to be developed between 2001 and 2020.
Similarly, the unconstrained RFD projects 700 wells (497 federal and 203 state and fee) will be drilled for
CBNG by 2020 as this resource is developed (BLM 2005a).

CBNG is one of the largest contributors to total natural gas production in Wyoming, and coals of the
Powder River Basin are the largest source of CBNG. Of the 336 billion cubic feet (Bcf) of natural gas
produced in the Powder River Basin in 2004, 298 Bcf (almost 89%) was CBNG. Development of CBNG
resources in the Casper Field Office is limited, with six wells completed on federal land and 33 completed
on state or fee (private) land (WOGCC 2005).
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According to the RFD scenario for oil and gas, the Casper Field Office approved 15 2-D and 17 3-D
projects between 1995 and 2003, with 3-D projects comprising most of the activity since 1999 (BLM
2005a). This trend and level of activity is expected to continue.

Coal

The coal-bearing formations in the Southern Powder River Basin Field are the Wasatch, Fort Union, and
Lance formations. The Wyodak-Anderson Zone is the main producing coal zone and includes the
Canyon, Anderson, Wyodak, and Big George splits. North of the Casper Field Office, the coal zone is a
single bed, but splits into two beds: the upper Anderson and lower Canyon splits (BLM 2004f).

Wyoming produces approximately one-third of all coal produced in the United States. The Powder River
Basin, which extends into northern Converse County, contains some of the largest low-sulfur coal
deposits in the world. The Powder River Basin Coal Review (BLM 2006b) discusses coal activities in the
Powder River Basin. Two other coal fields, the Goshen Hole Coal Field of the Denver Basin and the
Wind River Coal Field of the Wind River Basin, also extend into the Casper Field Office; however,
neither of these is currently producing (BLM 2004f).

Coal production began in 1883 near the towns of Glenrock and Douglas in south central Converse
County. Prior to closure in 2000, the Dave Johnston mine produced an annual average of 2.4 million tons
of coal over 43 years with a peak production of 4.1 million tons in 1997. This mine is now undergoing
reclamation. Further north, on the Converse-Campbell County line, the Antelope Mine began production
in 1986. Production from this mine has increased steadily; however, the New Source Review Air Quality
permit limits production to 32.58 million tons per year (Wyoming DEQ 2003). In 2004, the mine
produced 29.7 million tons of coal (BLM 2004f).

The entire coal development production area falls within the TBNG and is jointly managed by the BLM
and the Forest Service. Two recently issued leases include acreage in the Casper Field Office. One is a
3,540 acre extension of the Antelope Mine. The lease for the West Antelope Lease by Application (LBA)
extension was issued with an effective date of February 1, 2005. The second lease is an extension of the
North Antelope/Rochelle Mine (NARO) complex covering 4,500 acres, a portion of which extends into
Converse County (BLM 2004f). The applicant successfully acquired the NARO South LBA, and a lease
was issued effective September 1, 2004. A new LBA was received in April 2005, proposing to add
acreage to the Antelope Mine. An additional area adjacent to the NARO South LBA is under
consideration as a potential exchange tract and may add additional mining reserves within Converse
County. Approximately 59,690 acres have been found acceptable for further consideration for coal
leasing as a result of previously applied land use planning screens in 43 CFR 3420.1-4. Table 3-32
identifies mined and unmined leasable coal areas. Table 3-33 displays coal development potential for
northern Converse County.

Table 3-32. Mined and Unmined Leasable Coal Areas (acres)

‘ Leased ‘ Unmined ‘ Mined/No Coal
Federal Coal 8,655 3,502 5,153
Lease by Application 1,353 1,353 0
Exchange Area 822 822 0
State Coal 807 59 748
Total 11,637 5,736 5,901

Source: Wright 2005
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Table 3-33. Coal Development Potential for Northern Converse County (acres)

2001 Screening’ ’ Acres
Federal coal with development potential 61,960
Areas deleted by unsuitability criteria 2,270
Areas deleted due to multiple use conflicts 0
Areas deleted by surface owner consultation 0
Areas of Federal coal acceptable for further consideration for Ieasing2 59,690
Conflict Administration Zone 0
Coal and coalbed natural gas conflict area 5,060

Source: Wright 2006

1Scoping for the RMP revision did not identify the need for additional screening.

2Subsequent to 2001, 5,900 acres were leased and mined, leaving 53,790 acres (6 billion tons) of coal acceptable for further
consideration for leasing.

Geothermal

There are three areas of natural thermal springs: the Alcova Hot Springs in southern Natrona County (now
under Alcova Reservoir), the Douglas Warm Spring south of the town of Douglas in southeastern
Converse County, and Immigrants Washtub in east central Platte County. A bathing facility constructed
in 1961 near the Douglas Warm Spring is the only commercial use of thermal waters (BLM 2004f). In
addition, the BLM has authorized a thermal water well and associated pond under the R&PP Act in the
Salt Creek area for year-round scuba diving use. In 1970, Congress passed the Geothermal Steam Act
(Pub. L. 91-581, as amended [30 U.S.C. section (§) 1001 et seq.]). Since that time, several studies have
been conducted to assess geothermal resources in Wyoming. The draft RFD (BLM 2005a) document for
geothermal development contains more information on these studies. None of the studies identified
geothermal resources within the Casper Field Office with sufficiently high temperatures to produce steam
to generate electricity. Some studies identified several areas of anomalously high geothermal gradients
with the potential for producing hot water for direct use.

Other Solid Leasables

The United States Bureau of Mines (USBM) recognized the occurrence of sodium and phosphate-bearing
rocks in small parts of the Casper Field Office (U.S. Bureau of Mines 1993). Production of sodium has
occurred in the past but is not being produced at this time.

The USBM recognized the occurrence of oil shale, tar sands, and relatively large areas of uranium-,
bentonite-, gypsum-, and limestone-bearing rocks and also identified smaller areas of other “hardrock
minerals” (U.S. Bureau of Mines 1993). In the past, the BLM has issued leases for uranium and bentonite
on acquired lands. At present, there are no active leases. Recent uranium price increases now cause
producers to pay severance tax. Increasing prices could lead to additional future uranium leasing. In-situ
mining is the most likely method of recovering uranium. If water quality is affected by any mining that
generates tailings piles, the BLM requires remediation. Although bentonite-, gypsum-, and limestone-
bearing rocks cover relatively large areas, their intersection with acquired lands (which cover relatively
small isolated areas) is limited and, thus, potential future leasing will occur only infrequently. The BLM
also expects that future leasing of other “hardrock minerals” on acquired lands will be infrequent.

Locatable Minerals

The 12 permitted mining operations on federal mineral estate include uranium (five mines in Natrona and
Converse counties), chemical-grade limestone (Bass and Brush Creek quarries in Platte County), marble
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(White Marble and Silvergreen quarries in Platte County), bentonite (two mines in Natrona County), and
jade (Lone Tree Mine in Natrona County). Converse County, with 3,954 claims, has most of the 5,766
active claims (as of February 2006). Natrona County has 1,972, Platte County has 45, and Goshen County
has 16. In fiscal year (FY) 2004, claimants filed six notices and 18 plans of operation to work on their
claims.

The discovery of uranium in Wyoming was first made in 1949. Mining of uranium found in sedimentary
rocks of the Powder River, Wind River, and Shirley basins began in the 1950s. In the 1980s in-situ
leaching began to take the place of conventional mining as the preferred method for recovering uranium.
The last conventional mine or mill operation closed in 1992. There are two active in-situ leaching
operations (CAMECQO’s Highland/Morton Ranch and Smith Ranch Operations) that had a combined
production of 1,323,530 pounds of uranium oxide (yellowcake) in 2004. Numerous mining claims for
uranium recently have been staked due to the threefold increase in the price of yellowcake.

Bentonite, a sodium montmorillonite clay, is a major component of drilling mud. It has numerous other
uses and can be found in foundry molds, pet litter, and geotextile liners for landfills and water
impoundments. Most bentonite production in the field office is from east central Natrona County.
Reported production in 2002 was 653,738 tons of bentonite, almost 20% of the 3,454,582 tons produced
in Wyoming that year (BLM 2004f).

Gold deposits have been identified in the Rattlesnake Hills portion of the Casper Field Office.
Historically, copper deposits have been mined in the Hartville Uplift near Geurnsey, Casper Mountain,
South Bighorn Mountains, and the Deer Creek Copper District and La Prele in Converse County.
Chromite was mined in the northern Laramie Mountains, and iron was mined in the Hartville Uplift. All
of these operations are now abandoned (BLM 2004f).

Salable Minerals

In terms of volume produced and value, borrow material was the most important mineral material in the
Casper Field Office in FY 2003, followed by sand and gravel, leonardite, and specialty stone. Table 3-34
shows the number of active permits, volumes produced, and values of materials in FY 2003 (BLM
2004f). Other salable minerals produced include riprap and shale (clay).

Table 3-34. Salable Mineral Production in the Casper Field Office for Fiscal Year 2003

Resource Number of_ Active Cubic Yards Production
Permits Produced Value
Borrow material 3 289,170 $71,124
:sg?i,p%?)vel, limestone aggregate, 41 45,390 $31,898
Leonardite 1 25,000 $22,500
Specialty stone 10 120 $2,105

Source: BLM 2004f

Borrow material is used primarily for remediation cleanup. Sand, gravel, limestone aggregate, and riprap
are used as construction materials. Leonardite is used as an additive to drilling mud. Specialty stone can
include flagstone, moss rock, and landscape boulders. Riprap is used in soil stabilization projects.

Two community pits are open to the public to obtain mineral materials at a reasonable price. There is a
sand site and a moss rock site. These sites remain a convenient source of material but are only
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sporadically used by the public. At the moss rock site, no mechanical equipment is allowed to harvest the
rock, and, as a result, disturbance is minimal. The sand site totals approximately one acre of disturbance.

Kemmerer Field Office
Leasable Minerals

Oil and Gas

Oil and gas reserves in the Kemmerer Field Office have been the focus of industry attention since
commercial discoveries began around the year 1900 (BLM 2003c). Oil and gas production in the Green
River Basin, as a whole, began with the 1916 discovery of Lost Soldier Field (Law 1995). Oil and gas
exploration of the Overthrust Belt dates back to the 1890s. This area has been the focus of intense
exploration, including seismic and drilling programs, since the mid-1970s (BLM 2003c).

In the Kemmerer Field Office portion of the Green River Basin, concentrations of hydrocarbons are
associated with the Moxa Arch. Production in the Green River Basin portion of the Kemmerer Field
Office is mainly from fields located in, and adjacent to, the LaBarge Platform-Moxa Arch trend (Law
1995) in eastern Lincoln and Uinta counties and western Sweetwater County. Productive reservoirs range
from Paleozoic through Tertiary in age and are predominantly sandstone. The faulted and folded strata of
the Overthrust Belt contain many structural traps for hydrocarbons in the subsurface. Twenty-nine oil and
gas fields occur in the Thrust Belt Province in traps found in three of the major thrust systems (Powers
1995). In the Overthrust portion of the field office, oil and gas production occurs in the area of Evanston
and to the north, primarily in Uinta County; however, some production occurs in Lincoln County as well.

The BLM predicts that there will be approximately 1,010 future oil and gas wells in the Kemmerer Field
Office within the next 20 years (BLM 2008a). Of the approximately 1.6 million acres of oil and gas
mineral estate managed by the Kemmerer Field Office, approximately 1,070,000 acres are currently
leased for oil and gas development. The majority of federal mineral estate in the Kemmerer Field Office
(1,118,600 acres or 71%) is considered by the BLM to have low development potential for oil and gas
resources. Approximately 315,650 acres (20%) of federal mineral estate are classified as moderate and
112,160 (7%) are classified as high development potential for oil and gas. An area of moderate oil and gas
potential is located in the eastern part of the field office in Uinta, Lincoln, and Sweetwater counties. A
smaller area of moderate potential is in Uinta and Lincoln counties in the southwestern part of the field
office. The areas of moderate potential are bordered by locations considered to have low potential.

The majority of technically recoverable federal natural gas resources are either administratively
unavailable for leasing or available subject to constraints. About 7% of the potential federal resources are
administratively unavailable, with about 2% administratively unavailable by statute. All leases issued
have some restrictions (i.e., standard lease stipulations); however, some leases may be issued with
additional restrictions (i.e., major or moderate constraints).

Another mode of occurrence for natural gas is CBNG. CBNG has become an economically important
source of gas production, particularly in the San Juan basin of New Mexico and Powder River basin of
Wyoming. The 2006 RFD contains a more detailed explanation of these processes (BLM 2006b) and also
identifies important oil- and gas-producing formations.

The 2006 RFD addressed CBNG, but potential is relatively low (BLM 2006b). Areas with low potential
for CBNG resources are concentrated in the central portion of the Kemmerer Field Office along the
eastern edge of the Overthrust Belt. Two additional low-potential areas occur in the southwestern
Wyoming Province portion of the field office. The remainder of the area is considered to have no
potential for CBNG. Exploration activity for CBNG in the southwestern Wyoming Province has been low
to moderate. Drilling activity has focused outside the field office in the Rock Springs Formation and at
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other locations (Law 1995). The high water content of the coal has been an obstacle to economic gas
production.

Several CBNG wells have been drilled on fee or state lands and one well on federal mineral estate.
Additional CBNG well development may occur in the Kemmerer Field Office if pilot-scale testing is
successful.

As 0f 2003, 58 oil and gas fields were named and producing within the field office. The RFD Scenario for
the Kemmerer Field Office contains production information for the 58 oil and gas fields that have
occurred wholly or partially within the Kemmerer Field Office as of 2003 (BLM 2006b).

The baseline unconstrained RFD scenario for oil and gas projects approximately 2,040 wells (947 federal
and 1,093 state and fee) to 640 wells (274 federal and 366 state and fee) will be drilled for CBNG in the
Kemmerer Field Office by 2020 (BLM 2006f).

Coal

Primary coal reserves occur in the Adaville, Evanston, and Frontier formations of Cretaceous age.
Outcrops of coal-bearing formations are confined to the Overthrust portion of the area and occur mainly
in three north-south-trending belts. The reserves in the Adaville Formation are estimated at 1 billion tons,
based on 13 of the formation’s coal seams. One seam in the Adaville Formation exceeds 100 feet in
thickness; another 17 seams appear to be greater than six feet thick. Adaville Formation coal currently is
being mined at Chevron Mining, Inc.’s surface mine near Kemmerer.

Frontier Formation coals, not presently being mined, have a higher British Thermal Unit (BTU) value
than the Adaville coals and contain beds up to 20 feet thick (Glass 1976). The Frontier Formation was
extensively mined using underground methods up until the 1950s. Coal reserves in the Kemmerer Field
Office occur in two major regional coal fields: the Hams Fork Coal Field and the western portion of the
Green River Coal Field. Coal production currently is occurring only in the Hams Fork Coal Field at the
Kemmerer Mine. The Green River Coal Field covers the largest area in Wyoming, with 16,800-square
miles containing more than 1.46 trillion tons of coal (BLM 2004g). The far western edge of this coal
region overlaps the eastern portion of the field office; however, most coal deposits in the Green River coal
region portion of the field office are deeply buried by younger formations, and no surface or underground
mining of those coalbeds has occurred. The only named coal field in the western portion of the Green
River Basin is the LaBarge Ridge field in portions of Lincoln and Sublette counties, located outside the
Kemmerer Field Office.

The Hams Fork Coal Field is Wyoming’s fifth largest coal region. The field extends from southwestern
Teton County into Lincoln County, western Sublette County, and the western half of Uinta County. It is a
narrow elongate field within the Overthrust Belt of western Wyoming (Salt River and Wyoming Ranges)
(University of Wyoming 2003). The Hams Fork Coal Field contains sub-bituminous and bituminous coals
suitable for mining using both surface and underground methods. The Hams Fork coal region includes the
Salt River Range, Greys River Coal Field, Wyoming Range, the McDougal Coal Field, and the
Kemmerer Coal Field.

Open-pit mining in the Kemmerer Field Office began in 1963 (University of Wyoming 2003). Current
federal coal production is centered in Lincoln County west of Kemmerer. The only production from the
Hams Fork Coal Region is within the field office. The fields are characterized by coal reserves ranging
from 9,000 to 11,000 BTU/pound and 0.4% to 0.9% sulfur. The reserves are characterized by steeply
dipping seams that have been mined by underground methods in the past but are currently mined using
surface methods only. The relatively thin and divided nature of the seams and the steep dip results in
higher mining costs for these seams. The only major surface mining company at this time is Chevron
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Mining, Inc., which operates a mine west of Kemmerer. Chevron Mining, Inc. has 8,680 acres of federal
coal leases and produced roughly 3,500,000 short tons of coal from these leases for the years 2005-2009
from multiple seams in the Adaville formation.

The Kemmerer Mine is the largest and deepest open-pit coal mine in the nation. FMC Corporation’s Skull
Point Mine was located next to the Kemmerer Mine. The Skull Point Mine was later acquired by
Pittsburg and Midway (P&M) (Union Pacific Railroad 2003). Chevron Texaco acquired P&M in 2003
(City of Kemmerer 2003). In general, the coal at this mine has a heat content of BTU of 9,889 per pound,
a sulfur content of 0.95%, a moisture content of 22%, a volatile material content of 34%, and a fixed
carbon content of 39.5%; these values vary throughout the mine area. Table 3-35 lists coal production at
the Kemmerer Mine from 2001 through 2005.

Table 3-35. Kemmerer Mine Production, 2001 - 2005

Coal Produced
(million tons)

4.5 4.2 4.1 4.5 4.6

Source: SIM 2005

Table 3-36 summarizes leasable coal areas by type. Lands that are nominated for coal leasing, which is
done under a process called LBA, are subject to a review known as the coal-screening process which is
described in 43 CFR 3420.1-4. Results of the coal-screening process for the Kemmerer Field Office are in
the Coal Screening Summary Report available at www.blm.gov/rmp/kemmerer.

Table 3-36. Mined and Unmined Coal Leases and Lease by Applications as of 2003 (acres)

‘ Unmined | Mined
Federal Coal Leases 8,430 250
Lease By Application 3,960 0
State/Private Coal Leases - 2,180
Total - 2,430

Source: Clawson 2003
— Data not available

Sodium (Trona)

The world’s largest known trona deposit is located in southwestern Wyoming and extends into the eastern
portion of the Kemmerer Field Office (BLM 2004g). All trona in the Kemmerer Field Office is mined
underground. Trona is a hydrous sodium carbonate mineral refined into soda ash, sodium bicarbonate,
sodium sulfite, sodium tripolyphosphate, and chemical caustic soda (WSGS 2002). Soda ash is the trade
name for sodium carbonate, a chemical obtained from trona and sodium-carbonate-bearing brines (USGS
2003).

Trona resources found on federal lands are considered leasable minerals. The area where trona is known
to exceed four feet in thickness is part of the Known Sodium Leasing Area (KSLA), which covers about
1,100 square miles, half of which is in the eastern portion of the Kemmerer Field office.

All public lands within the KSLA are open to leasing and development. Sodium leases are subject to
renewal every ten years after the initial 20-year term. Prospecting permits outside of the KSLA are
considered and modified when necessary to ensure consistency with the objectives of protecting other
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resources. Prospecting permits may be denied if it is determined that exploration or development impacts
are inconsistent with other resource management objectives. In addition to prospecting permits for
sodium, exploration licenses may be issued within the KSLA for sodium lands that are not currently
leased.

The trona is found in the Green River Formation of Eocene age. The Wilkins Peak Member of the Green
River Formation includes at least 42 trona beds, occurring from 400 to 3,500 feet below the surface. In
the trona deposition area, which extends outside the Kemmerer Field Office, there are about 36 billion
tons of halite-free trona and 25 billion tons of mixed trona and halite that occur in beds more than 1.8
meters in thickness (USGS 2007).

Ninety percent of the Nation’s trona production and 30% of the world’s soda ash production comes from
southwestern Wyoming, with four of the five underground mines in the Kemmerer Field Office. Trona
mining began in southwestern Wyoming in 1947. Wyoming production of trona in 2005 totaled more
than 13 million short tons. About 1.8 tons of trona are required to produce 1 ton of soda ash.

Within the Kemmerer Field Office, FMC Wyoming, Inc., General Chemical Soda Ash Partners, Inc., and
Solvay Minerals of Wyoming produce trona from four underground mines. The FMC Granger operation
(one of the two FMC mines and processing plants) is currently shut down due to market conditions. FMC
and General Chemical also have solution mining facilities for trona. The FMC facility is currently shut
down, and General Chemical’s is scheduled for removal and reclamation. Table 3-37 shows trona
production by mine in 2005.

Table 3-37. Trona Production by Mine, 2005

Production (estimated
tons)

Mine Name ‘ County Facilities Operated

granger Mme/FMC Wyoming Sweetwater Underground Mine Processing 130,000
orporation

Westvacp Mine/FMC Wyoming Sweetwater Underground Mine Processing 4.7 million
Corporation

Alchem Mme/GeneraI Chemical Sweetwater Underground Mine Processing 4.7 million
Corporation

Solvay Trona Mine/ Solvay Sweetwater Underground Mine Processing 4.0 million
Chemicals, Inc.

Total, Underground mines 13.53 million tons

Source: State Inspector of Mines 2005

Other Solid Leasables
Other than coal and trona, solid leasable minerals in the Kemmerer Field Office include oil shale and
phosphate. Access to BLM-administered leasable minerals is at the BLM’s discretion.

The Green River Basin, which covers a large area in southwest Wyoming, northwest Colorado, and
northeast Utah, contains an estimated 244 billion barrels of shale oil in the Tipton Shale Member, Wilkins
Peak Member, and Laney Member of the Green River Formation. This estimate is based on oil shale that
yields at least 15 gallons of oil per ton of rock. Oil shale occurs throughout most of the Green River Basin
and in thin beds (less than 4 feet thick) in Fossil basin. The most notable oil shale resources in the
Kemmerer Field Office are located toward the southeastern boundary of the area around Flaming Gorge
Reservoir. The beds in the upper part of the Tipton Shale are up to 75 feet thick and yield up to 24 gallons
of oil per ton. Overburden is 2,000 to 3,000 feet thick. Other important oil shale beds in the Wilkins Peak
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Member and the Laney Member are slightly to the east of the southeast border of the Kemmerer Field
Office.

Phosphate rock and associated vanadium occurs at the surface in north-south trending outcrops of the
Phosphoria Formation. Mining has occurred in the past in various surface and underground mines,
beginning with an underground mine near Cokeville in 1906, which had the first production in Wyoming.
The last federal phosphate leases in the Kemmerer Field Office area, relinquished in 1995, were located in
the Sublette Range north of Cokeville, Wyoming. Currently, most phosphate rock production in the U.S.
1s from Florida, North Carolina, Utah, and Idaho.

Hot springs (geothermal resources) occur at Auburn in the Star Valley portion of the Kemmerer Field
Office. Auburn Hot Springs contains numerous vents producing carbon dioxide and hydrogen sulfide gas
and saline water ranging from about 68 to 140 °F. Several pools contain native sulfur, which was mined
from 1947 to 1949. The location of the springs is controlled by northwest-trending high angle faults. No
other areas in the Kemmerer Field Office are known to have geothermal potential.

Locatable Minerals

Locatable minerals that occur in various geologic formations in the Kemmerer Field Office include metals
(e.g., gold, silver, titanium, copper, chromium, and uranium) and commodities such as fire clay and
bentonite. Precious gems known to occur or having the potential to occur within the Kemmerer Field
Office include diamond, pyrope garnet, and chromium diopside.

Fire clay, considered to be locatable, is actively mined in Uinta County, north of Evanston, Wyoming.
Fire clay (also known as refractory clay) is one of six types of clay mined in the United States. Fire clay
occurs in scattered areas within the Overthrust Belt portion of the field office. Specifically, it is known to
occur in outcrops within the Evanston Formation (north of the town of Evanston in Uinta County) and in
outcrops within the Frontier Formation. Occurrences are also within the Adaville Formation in Lincoln
County near Elkol, Wyoming (south of Kemmerer) (Harris and King 1986). A large proportion of the
total clay production in Wyoming, other than bentonite, occurs in Uinta County.

Currently, there are two companies producing fire clay in the Kemmerer Field Office. Interpace
Industries, Inc. produces refractory clay on private land from one of the Evanston Formation locations
(Harris and King 1986). Interstate Brick Company produces clay from the Evanston Formation in a pit
northeast of the Interpace Industries pit. In 1985, Interstate Brick Company filed for a clay patent
maintaining that its clay deposit was locatable under the Mining Law of 1872. The patent examination
concluded that some portions of the application area did in fact contain a marketable and valuable clay
deposit, thus making it a locatable deposit.

Bentonite is sodium montmorillonite clay used as a binder in foundry molds, pet litter, drilling mud, and
iron ore pelletizing, and is considered a locatable commodity (WSGS 2005a). It is increasingly used to
form impermeable liners for waste disposal ponds. Although bentonite is known to occur in the
Kemmerer Field Office, there has been no commercial production. Dipping beds, coal withdrawals
preventing location of mining claims for bentonite, and other factors (e.g.,the abundance of economically
mineable bentonite elsewhere in Wyoming) have resulted in a low probability of development of
bentonite.

The Kemmerer Field Office has seen little development of gemstones, and minimal production is
expected in the future. Mining claims and associated exploration for diamonds occurred recently in the
southeast portions of the Kemmerer Field Office; however, no major discoveries are known to have
occurred. Although there are small deposits of various metals, none is economically significant, and very
little activity is anticipated.
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Salable Minerals

Salable minerals, also known as mineral materials, include common variety materials (e.g., sand, stone,
gravel, pumice, pumicite, cinders, clay, petrified wood). The Kemmerer Field Office administers the
permits for salable minerals. The office maintains two community pits and one common use area, which
provide relatively small amounts of mineral materials to the public using nonexclusive contracts. Those
contracts generally are for sand and gravel, shale, moss rock, and boulders. The Kemmerer Field Office
also issues exclusive use permits when the request is to obtain mineral materials from a specific location
as an exclusive permittee. This is done as a “Free Use Permit” (usually for government entities such as
city, county, or state) or as a commercial sale.

Table 3-38 shows the number of active sales, quantity produced, and values of mineral materials
produced in FY 2010. Table 3-39 displays the production statistics of salable minerals according to type
of disposal for FY 2010.

Table 3-38. Mineral Material Disposal Types and Commodities for Fiscal Year 2010

. Number Total Amount .
Type of Disposal ’ of Sites ‘ Authorized Commodity Comments
Negotiated Sales (active 1 3.321 tons Riprap )
cases)
Competitive Sales (active 0 0 N/A )
cases)
BLM Common Use Area 1 230 tons Mostly moss rock, -
some boulders
Issued to Wyoming
Material Sites ROWs 19 Unknown Sa”d’ gravel and Department of
limestone -
Transportation
BLM Gwa_ffe C_:reek 1 700 cubic yards Limestone Talus
Community Pit
. . 300 cubic yards
E!‘M Cokeville Community 1 from 1998 through Limestone Talus
it
2003
Free Use Permit (active 4 305,000 cubic yards | Sand and gravel One permit to City
cases) of Kemmerer

Source: McNaughton 2011

Table 3-39. Salable Mineral Production in the Kemmerer Field Office for Fiscal Year 2010

Type of Disposal Number of Permits Quantity Produced Value
Community Pit Sales 1 100 cubic yards $25
Common Use Area Sales 7 230 tons $4,032
Negotiated Sales 1 3,321 tons 0
Competitive Sales 0 0 0
Free Use Permits 3 51,220 cubic yards $48,659

Source: McNaughton 2011
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Aggregate (sand and gravel) demand is expected to remain high. Aggregate is one of the most widely
used salable resources in Wyoming and in the Kemmerer Field Office (WSGS 2005b). The four types of
sand and gravel deposits in the Kemmerer Field Office include alluvial sand and gravel from recent
stream deposits, glacial sand and gravel in the southern portion of the field office, Quaternary terrace
gravels, and older sand and gravel deposits from the Late Cretaceous to Pleistocene ages.

The primary sand and gravel deposits are in the Star Valley (Salt River drainage) and along other major
drainages, including the Bear River, Blacks Fork, Smiths Fork, Hams Fork, and Green River. There are
four free-use permit areas for county and city governments and numerous Material Site ROWs issued to
the WYDOT. Material sites can be authorized for federal aid highway projects. Numerous older gravel
pits occur throughout the area, many of which were originally issued to the WYDOT.

Decorative stone is defined as “any type of rock product exclusive of aggregate that is used for its color or
appearance” (Harris 1993). Currently, building stone and moss rock is being produced, though other
varieties of decorative stone have been produced in the past. An active market has developed for moss
rock, or lichen-covered sandstone, which is mainly found on hogback ridges in the Overthrust Belt
portion of the Kemmerer Field Office, as well as for flagstone of varying thickness. Current production
and demand for building stone and moss rock are expected to continue at their current rates. However,
this is dependent on the growth rate in the building industry as well as other economic factors. About
1,000 tons of moss rock have been sold from public land since 1998. This demand continues, especially
from the Jackson Hole area and the Wasatch Front area in Northern Utah.

Substantial commercial limestone or sandstone production (other than decorative stone) is not expected
within the field office. Salable limestone is an abundant resource within the field office; however, there is
currently minimal production. Other than relatively small amounts of limestone produced from the
Giraffe Creek Community Pit, there are no commercial sales of limestone in the field office. The
WYDOT does, however, have a limestone quarry on public land under a Material Site ROW.

Newcastle Field Office
Leasable Minerals

Oil and Gas

The Newcastle Field Office covers the eastern Powder River Basin, which is the most prolific oil-
producing basin in the Rocky Mountains. The United States owns 2.12 million acres of oil and gas land in
the Newcastle Field Office. There are 0.29 million acres of BLM-administered public lands. Other federal
agencies administer 0.42 million surface acres.

In May of 2010, 4,445 oil and gas leases covering 839,490 acres were in effect in the Newcastle Field
Office. From 2000 to 2009, an average of 28 federal wells per year were drilled in the area, and 15.4
federal wells per year were abandoned. In 2009, oil production from the area produced about 2.9 million
barrels. This represented about 5.75% of the state’s oil production.

Coal

Coal leasing and development activities are not currently being conducted in the Newcastle Field Office.
However, coal mining was an important part of Weston County’s economy between 1889 and 1928.
There has been no recorded production since 1935. Coal production has shifted to the center of the
Powder River Basin in Campbell County where production is from beds of high-quality, low sulfur sub-
bituminous coal in Tertiary strata (Wasatch and Fort Union formations). It is not anticipated that coal
leasing activities will occur in the Newcastle Field Office as long as abundant supplies of high quality
sub-bituminous coal are available in nearby Campbell County.
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Locatable Minerals

Locatable minerals are valuable mineral deposits that are not included under the mineral leasing acts and
do not include common varieties of sand, stone, gravel, cinders, pumice, and clay (Knechtel 1962; Maley
1985). Mining claims, either placer or lode, are staked for locatable minerals. Public lands are open to
exploration for locatable minerals except those withdrawn to protect other resource values and uses or
those lands with acquired minerals status. A list of areas withdrawn is included in the Lands and Realty
section.

There are approximately 1,800 active placer mining claims in the area, with bentonite, uranium, and
gypsum being the principal locatable minerals. The bentonite and gypsum deposits are found along the
eastern Powder River Basin margins in Weston and Crook counties. The uranium deposits are found in
Crook County. Presently, only bentonite and uranium are being mined. Management of the locatable
minerals programs in the Newcastle Field Office planning area is conducted in conformance with the
existing RMP, which was approved and signed on August 25, 2000. Newcastle Field Office currently has
ten active Plans of Operation (Table 3-40). All active mining claims in Niobrara, Weston, and Crook
Counties are shown in Table 3-41.

Table 3-40. Current Authorized Mine Plans of Development within the Newcastle Field

Office
Operator | Legal Description
American Colloid Company (8) T52N-T55NandR61W-R65W
BPM (1) TS5ITN-T52NandR61W-R64 W
Black Hill Bentonite (1) T47TN-T51NandR62W-R 64 W

Table 3-41. Active Mining Claims in Niobrara, Weston, and Crook Counties

Locatable Mineral Number of Claims

Bentonite 99
Gold 4
Gypsum 2
Uranium 1,148
Two or more minerals (mineral not defined on location notice) 2,393
Total 3,646*

*Based on exploration interest and production, it is assumed that the majority of the claims were located for bentonite and
uranium.

Bentonite

In the Newcastle Field Office, there are two principle bentonite mining areas: the northern Black Hills, or
Colony Mining District, and the Clay Spur Mining District. The northern Black Hills bentonite mining
district comprises an irregularly shaped area of about 980 square miles extending about 60 miles along the
north side of the Black Hills of Wyoming and South Dakota into Montana. Within this district, many beds
of bentonite occur interspersed with sedimentary strata of Cretaceous age, have an average thickness of
about 3,000 feet, and consist chiefly of marine shale, marl, and argillaceous sandstone (Knechtel and
Patterson 1962). In the northern Black Hills mining district, the important commercial beds are the Clay
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Spur bed at the top of the Mowry Shale and the E and F beds in the lower part of the Belle Fourche Shale.
These beds average two and 0.5 to three feet thick.

The Clay Spur District is located in the south-central part of Crook County and the north-central part of
Weston County, extending from Keyhole Reservoir on the Belle Fourche River south to Osage,
Wyoming. The mining area is a narrow sinuous belt approximately 30 miles long encompassing about
100 square miles, which is mostly confined to the outcrop area of the Upper Cretaceous Belle Fourche
Shale. It is five miles across at its widest point north of Upton, Wyoming. Outcropping Cretaceous
formations dip gently southwestward at two to three degrees throughout the district. At the northern and
southern ends of the district, the dip abruptly increases to 20 degrees or more, making mining unfeasible.
Nearly all bentonite production in the Clay Spur District comes from the Clay Spur bed of the Mowry
Shale. Another bentonite bed in the lower part of the Belle Fourche Shale (bed E) has produced a small
quantity of bentonite. A very minor amount of bentonite also has been mined from the Newcastle
Formation, but none of the operations were commercially successful (Davis 1965). Some bentonite
mining out of the Belle Fourche and Mowry shales has also occurred in the extreme southeast corner of
Weston County and the extreme northeast corner of Niobrara County.

The Black Hills region, which includes both of these districts, accounts for about 45% of total United
States sodium bentonite production (Allison 1988). Exploration for and development of new bentonite
reserves is a continuing process in Crook and Weston counties. Exploration activities are scattered
throughout Crook County with the exception of the southeastern quarter. In Weston County, most
exploration activity is primarily in the north-central part of the county, with a little occurring in the
southeastern corner near the South Dakota border. Bentonite deposits in the Newcastle Field Office
generally occur at depth but often can crop out in the area.

Active claims for bentonite are spread throughout Crook, Weston, and Niobrara counties. A detailed
listing of these claims with respect to location, type, and claimant name is contained on microfiche on the
Geographic Index in the Newecastle Field Office and is updated quarterly. The primary bentonite
claimants in the area are American Colloid Company and Bentonite Corporation (formerly NL Baroid
Company). Active mining of bentonite is occurring mainly on private surface and private minerals in
Crook and Weston counties. There is one mining operation (by American Colloid Company) near Upton,
which is on public land with acquired mineral status administered under a mining lease by the BLM’s
Casper Field Office. American Colloid Company and Bentonite Corporation both have bentonite mills at
Upton and Colony. All bentonite is transported to Colony and Upton, Wyoming, for processing.

About half of the bentonite produced in Wyoming is sold to the drilling mud industry. Therefore,
bentonite production is dependent on oil and gas exploration activity. Pelletizing and foundry
sandbonding make up the bulk of the remainder of uses.

It is estimated that there is at least 100 million tons of bentonite reserves in the Black Hills region
(Allison 1988). Total bentonite production out of Crook and Weston counties in 2007 was 548,066 tons
(Table 3-42). Under current management conditions, activity in the bentonite segment of the locatable
minerals program can be expected to remain about the same in the foreseeable future. Another boom in
the oil and gas industry in the future could cause a significant increase in activity.

Table 3-42. Annual Bentonite Production, 2000-2007

Year | Bentonite (tons)
2000 312,482
2001 400,309
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Year | Bentonite (tons)
2002 338,507
2003 431,718
2004 458,770
2005 492,368
2006 491,188
2007 548,066
Source: Annual Report of the State Inspector of Mines of Wyoming 2000-

2007

Uranium

Uranium exploration has been cyclical since the last RMP was completed. In the past several years, the
uranium price increased; with the price increase, exploration and development increased in Weston and
Crook Counties. The exploration and development increase will probably continue, provided that price
remains stable and alternative energy sources are feasible. Past commercial uranium mining has occurred
in Crook and Niobrara counties. Powder River Basin uranium companies have staked and are currently
staking lode mining claims at an accelerated pace; the claims should provide these companies with
sufficient uranium deposits through the next planning cycle if the markets stabilize enough to maintain a
suitable profit margin.

Metallic Minerals

Three metallic mineral districts, consisting of Tertiary alkalic igneous complexes, are located in Crook
County. The Bear Lodge Mountains contain low-grade gold and rare Earth deposits. The Black Buttes
complex contains deposits of galena, silver, lead, zinc, and traces of gold. Mineral Hill contains
anomalous amounts of gold, cassiterite, magnetite, and columbite-tantalite (Hausel and Sutherland 1988).
All of these districts are located on National Forest System Lands, and no commercial production is
known to be occurring.

Salable Minerals

Salable minerals include, but are not limited to, common varieties of sand, stone, gravel, building stone,
and other common variety minerals. Historically, salable minerals have been used in the Newcastle Field
Office for building materials, road surfaces, and tools. Today, mineral materials are used primarily for
building and maintaining roads and activities associated with the oil and gas industry. Crook, Weston and
Niobrara Counties are currently available for the disposal of mineral materials unless otherwise
withdrawn by an Act of Congress or sites designated by the BLM for free use by city, county, and state
entities.

In the Newcastle area, there are several different forms of stone aggregate materials that are used for
construction projects: sand and gravel, sandstone, shale, limestone and dolomite, and igneous and
metamorphic rocks (granitic gneiss). The various types of mineral materials that are available for disposal
under a sales contract or free use permit from the BLM include the following:

* sand

* gravel
e scoria
e clinker

*  building stone
¢ decorative stone
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 fill dirt on BLM-administered surface

* common clay

» non-metallurgical grade limestone or dolomite

» petrified wood for commercial purposes and in excess of private collecting standards (25 lbs/day
plus one piece not to exceed 250 lbs/year)

» any other common variety mineral as demand occurs

Newcastle Field Office has mineral materials scattered across Crook, Weston and Niobrara Counties.
These include scoria, sand, and gravel through both sales contracts and free use permits. Sources of
mineral materials for aggregate use are more readily available in Weston and Crook counties than in
Niobrara County. Deposits of sand and gravel, limestone, and shale are scattered throughout Weston and
Crook counties and are used primarily as aggregate materials for road surfacing by state and county
agencies. A few gravel deposits are present in terraces along drainage and in some sandstone outcrops in
the northern part of Niobrara County. In the southern part of the county, a large amount of limestone is
present, which could be quarried and crushed for aggregate use. A granite outcrop at Bald Butte in
southern Niobrara County contains material that could be used as railroad ballast.

It is the field office’s policy to provide sand, gravel, and stone from federal mineral deposits as necessary
to meet the needs for construction and maintenance projects (BLM 1981). Although demand for mineral
material in Crook, Weston, and Niobrara counties is low, the maintenance and construction of roadways
are necessary to create and maintain a viable economic base for the resource area.

The primary uses of federal minerals are in the form of free use permits (FUP) issued to county road and
bridge departments. The majority of the FUPs issued are in Crook and Weston counties. The Newcastle
Field Office maintains one common use area designated to pick up flagstone by hand only. This was
established by the BLM to serve the needs of the local communities, while reducing the amount of surface
disturbance. Common use areas are typically located close to communities and are easily accessible.
Collection is by hand tools only and no mechanized equipment is allowed.

Mineral materials permit activity for the three counties, as of February 1991, is shown in Table 3-43.
Total production from active case files is shown in Table 3-44.

Table 3-43. Free Use Permit Activity

County Permits Fl'sezléjsse Sgr:gvaer;d Shales Limestone
Crook 2 0 0 2 0
Weston 2 1 1 1 1
Niobrara 1 0 1 0 0

Table 3-44. Total Production from Free Use Permits

Mineral

Production (cubic

yards)

‘ Acres (disturbed)

Sand and gravel 2,700 10
Shale 113,299 24
Limestone 1,405,274 30
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Pinedale Field Office

The Pinedale Field Office contains approximately 1,199,280 acres of federal mineral estate underlying
922,880 acres of federally owned surface and 276,400 acres of private and state lands. As part of the
Pinedale RMP revision effort, the Pinedale Mineral Occurrence and Development Potential Report
(Mineral Report) was prepared (ENSR and Booz Allen Hamilton 2002a). That report confirms that
hydrocarbons are the most important mineral resources in the Pinedale Field Office. Gas from geologic
formations other than coalbeds has the greatest development potential; gas from coalbeds, also referred to
as CBNG, is of lesser importance.

Leasable Minerals

Oil and Gas

Based on the Mineral Report for the Pinedale Field Office, 287,230 acres were nominated and offered for
lease between 1996 and 2001. As of June 2004, approximately 1,174 BLM-administered federal oil and
gas leases covered 734,020 acres, or approximately 61%, of the federal mineral estate in the Pinedale
Field Office.

The Pinedale Field Office currently has several large areas not available for oil and gas leasing, for a total
of 455,340 acres. Areas unavailable for leasing include the Scab Creek (7,710 acres) and Lake Mountain
(13,490 acres) WSAs, the Trapper’s Point ACEC (9,540 acres), the Ross Butte Management Area (35,670
acres), Wind River Front Management area (201,240 acres), and areas generally known as the Bench
Corral, Ryegrass, Upper Green River, and west flank of the Anticline.

Based on statistical data in the Mineral Report, the hydrocarbon resources within the Pinedale Field
Office may be placed within one of the following categories for potential development: very high, high,
moderate, low, very low, and no potential for development. The potential within each of these categories
is determined by the following criteria:

*  Very high potential for hydrocarbon development indicates areas in which average well density is
anticipated to be more than 500 wells per township (36 square miles) (34,630 acres are currently
leased within these areas).

* High potential for hydrocarbon development indicates areas in which average well density is
anticipated to be more than 100 wells per township (84,080 acres are currently leased within these
areas).

*  Moderate potential for hydrocarbon development indicates areas in which average well density is
anticipated to be 20 to 100 wells per township (349,040 acres are currently leased within these
areas).

* Low potential for hydrocarbon development indicates areas in which average well density is
anticipated to be less than 20 wells per township (181,260 acres are currently leased within these
areas).

*  Very low potential for hydrocarbon development indicates areas in which average well density is
anticipated to be less than two wells per township.

* No potential for hydrocarbon developments indicates areas in which no wells are anticipated
(1,670 acres are currently leased within these areas).

Oil and gas drilling activity in the Pinedale Field Office is concentrated in three main areas: the Greater
Big Piney-LaBarge, Jonah Field, and Pinedale Anticline (ENSR and Booz Allen Hamilton 2002). Oil and
gas drilling activity in the Pinedale Field Office is shown in Table 3-45. In addition, a new gas field has
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been proposed in the Normally Pressured Lance area west and south of the Jonah Field (141,000 acres),
and an infill of an existing field is being analyzed in the LaBarge Platform area.
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Table 3-45. Oil and Gas Drilling Activity in the Pinedale Field Office

. . Temporarily .
Producing | Producing | Abandoned 3 4 | Location 6
Area Oil Wells | Gas Wells Wells' Abandorzled Drilling” | ShutIn Built® Other
Wells

Jonah - 1398 32 6 99 16 9 3 61 105
Pinedale ; 1276 32 4 332 14 31 4 513 241
Anticline

LaBarge 466 1479 324 55 26 60 8 108 101 38
Platform

Other - - 3 - - 1 - - 1 8

Source: Automated Fluids Minerals Support System, May 2010

! Well out of service, but surface restoration/revegetation not yet deemed sufficient to release operator from responsibility for well.

2 Well out of service, subject to permanent abandonment or a return to producing status, depending on engineering, economic or other factors.
® Well spud has occurred, but production has not. May or may not be actively drilling at this time.

* Well is functional but has been effectively "turned off" for some reason. May return to production or be abandoned in future.

® Surface disturbance (pad construction) has occurred, but well spud has not.

® Water injection wells, disposal wells, reservoir monitoring wells, etc.

” Approved APD, no action initiated by operator.

8 APD filed by operator, not yet approved by BLM.
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Development of CBNG in the Pinedale Field Office is at a very early stage. To date, nine CBNG wells
have been drilled into coalbeds (five in federal minerals and four in fee minerals). These wells, in the
Riley Ridge Field area of T29 and 30N, R114W, are between 3,400 and 4,100 feet deep. The CBNG well
pads are slightly smaller, but they are otherwise very similar to pads constructed for deeper wells. The
coal depths for CBNG development in the field office are typically deeper than those in the Powder River
Basin, thus requiring larger drilling equipment (e.g.,conventional truck-in and assemble drill rigs or large
Ellenberg-style mobile drill rigs) to reach the deeper coal depths. To support this type of equipment, a
constructed and leveled pad is needed. A reserve pit is typically included on the pad for the drilling water,
drill cuttings, and mud disposal.

A significant percentage of non-hydrocarbon gas is produced from the Madison Limestone. Carbon
dioxide, nitrogen, hydrogen sulfide, and helium are separated from the hydrocarbon gas during processing
at the Shute Creek Gas Plant.

Directional drilling or drilling multiple gas wells from a single, larger pad is taking place in the Jonah and
Anticline fields and to a lesser extent in the Big Piney-LaBarge area. Directional drilling can reduce
impacts on surface resources, such as vegetation, soil, livestock grazing, wildlife habitat, and visual and
recreational values. Depending on the subsurface geology, as many as eight wells have been drilled from
a single pad in the Pinedale Field Office, and proposals have been submitted to potentially drill as many
as 21 wells from a single pad. Centralizing the surface locations reduces fragmentation of wildlife habitat
and disturbance of surface vegetation and soils. Fewer miles of roads and pipelines are necessary, and in
some cases, facilities such as reserve pits have been shared among multiple well pads. Directional drilling
can substantially increase the costs required to develop wells because of increased drilling time, sticking
of casing at the bends in the well-bore, and loss of a percentage of wells (when sticking or other drilling
problems cannot be remedied). In addition, seasonal restrictions may be a deterrent to or may completely
preclude directional drilling in cases where drilling one or more directional wells from a single pad would
take longer than the seasonal drilling window allows. Directional drilling is also limited by the horizontal
reach possible for each site. Factors that typically limit the horizontal reach include the total well depth
and the thickness of the target formation. Generally, the horizontal reach for most directional wells in the
Pinedale Field Office has been about 0.25 mile or less. However, wells with horizontal offsets of 2,500
feet or greater have been drilled.

Coal

The coal development potential for the Pinedale Field Office is low. Factors contributing to the low
potential include the poor quality of the coal and the depth to and thickness of the coal seams. Coal seams
in the Pinedale Field Office are usually less than three feet thick. There are currently no federal coal
leases within the field office and no interest has been expressed by anyone to obtain new leases.

Other Leasables

Phosphate

The Pinedale Field Office has a modest reserve of phosphate rock. No production of the phosphate
resource has taken place, and development of the phosphate deposits is not likely to occur in the
foreseeable future.

Oil Shale

The Eocene Green River Formation contains a few deposits of thin, low-grade oil shale in the extreme
south-central part of the Pinedale Field Office. There are three named units within the Green River
Formation: the Fontenelle Tongue, the Middle Tongue (Wilkins Peak Member), and the Upper Tongue.
The richest oil shale beds are found in the lower part of the Middle Tongue (Oriel 1969). Numerous
excellent exposures of the Middle Tongue occur within the Fort Hill Quadrangle along Muddy Creek near
the Facinelli Ranch, in cliff exposures around the Fontenelle Reservoir, and along the Green River near
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LaBarge. There has been no known commercial production of shale oil from oil shale occurrences within
the Pinedale Field Office. The nature of the oil shale deposits, in conjunction with the status of oil shale
development in general, suggests that there is low to no potential for commercial exploitation of these oil
shale deposits in the foreseeable future.

Locatable Minerals

Locatable minerals, such as copper and gold, have been found only in very small, noncommercial
concentrations. No activity related to the extraction of these minerals currently exists, and none is
anticipated in the future. There are currently no producing mines, and there has been little mining
historically in the Pinedale Field Office. The potential for mining of any locatable mineral is low because
the geologic environment in the field office is not favorable for such deposits.

Salable Minerals

Salable minerals known to occur within the Pinedale Field Office are limited to aggregates (e.g., sand and
gravel, common-variety limestone) and decorative stone (moss rock and boulders). These commodities
are classified as industrial minerals and have a low per-unit valuation. As long as the development
potential remains limited and the unit valuation remains low, nonfluid minerals are not expected to be
significant contributors to the economic minerals sector of the local economy.

Extensive deposits of sand and gravel are found along major drainages. Past use of aggregate has been for
highway construction and, to a much lesser extent, surfacing of drill roads and pads in the rapidly
developing gas fields in the area.

Decorative building stone is found in the foothills on both sides of the Pinedale Field Office. The most
extensive production has come from lichen-covered granite boulders in glacial moraines on the east side
and from platy sandstone of the Nuggett Sandstone in the Miller Mountain/LaBarge Creek area on the
west side. “Moss rock” located in the Lake Mountain WSA is currently unavailable for sale under the
Interim Management Policy (IMP) for lands under wilderness review.

Rawlins Field Office

Leasable Minerals

Oil and Gas

The majority of the oil and gas fields are located in the western portion of the Rawlins Field Office. Based
on production figures through the year 2000, three of Wyoming’s top 25 gas-producing fields are within
or partially within the Rawlins Field Office. These fields and the associated year 2000 production rank
within Wyoming are as follows: Standard Draw (10), Wild Rose (14), and Wamsutter (16) (WOGCC
2002). In addition, the Rawlins Field Office contains two of the top 25 oil fields in the state: Lost Soldier
(3) and Standard Draw (24).

Records indicate that before 1910 only one well had been drilled in the Rawlins Field Office. Since that
time, there has been a pronounced upward trend in the number of wells drilled (ENSR and Booz Allen
2002b). As the number of wells drilled has increased during this period, the depth of the wells also has
increased. Since 1990, 74% of the wells drilled have been between 8,000 and 12,000 feet deep. The
average total depth was 9,249 feet.

As of October 2003, the Rawlins Field Office contained 2,690 wells (WOGCC 2003). Since 1980, 37%
of the total number of drilled wells were abandoned. Abandoned wells are either unproductive (dry holes)
or have become depleted and are no longer economical.
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Drilling activity has been concentrated in three regions. The first and most heavily drilled region is in the
eastern Greater Green River Basin, including the Great Divide Basin, the Wamsutter Arch, and the
Washakie Basin. This region is located in the westernmost part of the Rawlins Field Office. Despite the
heavy drilling in parts of these areas, some townships in this region have been only lightly tested. The
primary objectives in these areas are stratigraphic traps within the Upper Cretaceous.

The two other regions of concentrated activity lie in the eastern part of the Rawlins Field Office and in a
region across its center. These regions have been less heavily explored and developed than the region in
the west. Many townships within these two regions have been only lightly tested. The primary objectives
in the eastern region are stratigraphic traps in the Lower Cretaceous and fractured reservoirs in the Upper
Cretaceous. The central region is mainly developed in structural traps that may include production from
the Precambrian to the Upper Cretaceous. The central region is very mature and, unless stratigraphic traps
are discovered, it will not be very active in the future. Outside of these three drilling activity regions,
many townships have not been tested.

Gas production was flat beginning as early as 1974, but it began a steady increase in 1978 that carried
through 1981 (ENSR and Booz Allen 2002b). After a period of fluctuation from 1982 to1985, production
increases resumed. From 1986 to 1997, production increased at a nominal annual rate of 4.2%. Gas
production was 7.5 times higher in 2001 than in 1974. A decline in production during 2000 was mostly
caused by a decline in production from private wells. Gas production from the Rawlins Field Office in
2001 represented 11% of Wyoming’s total gas production, based on data from WOGCC.

From 1978 to 1990, oil production fluctuated around an annual rate of eight million barrels. Beginning in
1990, annual production declined, and it has continued to decline at a nominal rate of 2.8% annually
through 2001. About half the oil produced in the Rawlins Field Office during 2000 and 2001 was from
the Lost Soldier-Wertz Fields near Bairoil. This field complex is in a tertiary phase of oil recovery via
CO; injection, and it is expected that no future oil production enhancement can be accomplished. In 2001,
only 7% of Wyoming’s total oil production came from the Rawlins Field Office.

Although there is increased interest in exploration for and development of gas resources in coalbeds, there
has been little production. Only 0.179 Bef of gas and 10.3 million barrels of water had been produced in
the Rawlins Field Office as of January 2002 (WOGCC 2002). Exploration for gas reserves in coalbeds is
progressing in Atlantic Rim, along Seminoe Road, and in Hanna Draw. In Atlantic Rim, testing of Upper
Cretaceous-aged coals of the Mesaverde Group began in 2002. Initial wells for the pilot tests have already
been tested and, surprisingly, have produced gas from the start. Although the overall success of finding
economic methane resources in the Atlantic Rim area is still unknown, recent exploratory activity
suggests that gas production from coal reservoirs will be successful at least in some portions of the area.
Exploration is active along the crest of the Wamsutter Arch between the Great Divide and Washakie
Basins and on the east flank of the Washakie Basin (between Townships 13 and 20 north and Ranges 89
and 92 west). In the vicinity of Seminoe Road, initial wells for the pilot tests have already been drilled
west of Seminoe Reservoir in coals of the Mesaverde Group. In Hanna Draw, the coal tested is in the
Tertiary-aged Hanna Formation. Testing was terminated in April 2002 to reevaluate the economics of the
project. However, interest in the project has recently revived and drilling may occur to the north of the
last project area.

An ongoing issue is how produced water from coalbeds (as well as other formations) should be disposed.
Options considered include dumping the water in drainages that do not contact the Colorado River
system, treating the produced water to adjust its chemical ratios, and injecting the water into formations
that contain water of poorer quality. Despite these concerns, there is sufficient confidence in the coalbed
reservoirs’ economic viability and major proposals have been made.
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The large structures in the central portion of the Rawlins Field Office may have applicability for carbon
dioxide sequestration. With disposal of the greenhouse gas, this is a positive environmental factor. In the
case of productive structures, carbon dioxide sequestration could increase oil recovery. Coal is also
known to allow carbon dioxide sequestration and to have the added benefit of enhancing coalbed natural
gas recovery because the coal preferentially replaces methane from the coal structure with carbon dioxide.
Studies show that low-rank coals have the highest replacement factor. Carbon dioxide is readily available
from large reserves to the west of the Rawlins Field Office, and a carbon dioxide pipeline is already in
place.

Coal

There are six identified coalfields within the Rawlins Field Office. Of these, the Hanna Field has been the
most significant in terms of both historic and projected coal production. Most activity within the
remaining fields typically has been of small scale, and, in some cases, the coal resource has yet to be
economically exploited. Approximately 27 million tons of federal coal have been recovered using strip
mining. An additional 16 million tons of federal coal have been extracted using underground mining
methods.

Recently, there has been a contraction of the coal sector within the Hanna Field. As of 1979, five mining
companies were still active in the Hanna Field, but by the year 2000, there were only three active coal
mines (two surface mines and one underground mine) (Glass and Roberts 1979). Two companies
operated these mines. As of mid-2002, only one company, Arch of Wyoming, Inc. (a subsidiary of Arch
Western Resources, LLC), was still active. This company operated the Seminoe No. II Mine (a
combination dragline and shovel/truck operation) and the Medicine Bow Mine. Remaining
economic/strippable reserves in both mines have been indicated as sufficient to sustain operations for
fewer than two years. As of 2004, all coal mining had ceased, and only reclamation activities currently
occur.

Coal is classified by rank in accordance with standard specifications of the American Society for Testing
and Materials (ASTM). ASTM D-388 provides detailed information concerning coal classification
specifications and considerations. Within the Rawlins Field Office, there are six significant coalfields
containing coal resources of sub-bituminous to bituminous rank: Hanna Basin, Carbon Basin, Great
Divide Basin, Rock Creek, Kindt Basin, and Little Snake River (Berryhill et al. 1950).

Locatable Minerals

Wyoming is a uranium province. Uranium was discovered in the Powder River and Wind River Basins
during the 1950s, and continued exploration for uranium resulted in discovery of additional sedimentary
uranium deposits in the major basins of central and southern Wyoming. The Rawlins Field Office
contains sedimentary uranium deposits in the Shirley Basin, the Great Divide Basin, the Red Desert area,
and around Baggs in the Poison Buttes area. There is currently one uranium in situ recovery (ISR) project
in the early development stage (one ISR development NEPA document currently being completed).

Drilling activity is also in the Red Desert Basin, specifically on properties where claims have been located
by Lost Creek ISR. Other companies involved in exploration drilling in the area (i.e., Black Range
Minerals, Wildhorse Energy, and Tournigan) have terminated their notices and DN’s issued by the state
and are requesting bond release.

Lost Creek ISR began construction of the in situ uranium mine in October 2012 following approval of
their plan of operations. Currently the east and west access roads and the power line have been installed.
The well field for mine unit 1 has been completed. Also, installation of pipelines to transport the uranium
bearing liquids to the processing plan, which has two dryer units installed, has been completed. An office
building and processing facility have been constructed. LC ISR has indicated a possibility of applying to
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add another producing horizon within the existing mine unit 1. Adding new wells would result in
additional disturbance. The application would also require additional NEPA analysis.

Exploration and delineation drilling are tentatively planned for Lost Creek East for 2013 or 2014. If an
application is made to develop the ore body identified as Lost Creek East, a Plan of Operations would be
required with additional NEPA analysis (likely an EIS prepared for Lost Creek East).

In addition to uranium, the area contains deposits of titaniferous magnetite, stratabound gold, copper-gold
deposits, and diamonds hosted in kimberlite pipes. Commercial development of the sedimentary uranium
and titaniferous magnetite deposits has occurred over the past 50 years. The other locatable mineral
deposits have seen only limited production and sporadic exploration. Locatable mineral deposits are
summarized in Table 3-46.
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Commodity

Table 3-46. Known Locatable Mineral Deposits in the Rawlins Field Office

Location

Deposit Type

Production History

Future Potential

Sedimentary Uranium

‘ Geologic Description

Shirley Basin Deposits

T27-28N, R77-
80W

Shirley Basin 30 x
60

Sandstone uranium
deposits hosted in the
Tertiary Wind River
Formation.

Epigenetic redox/roll
front uranium deposits.

Major mines:
Petrotomics, Pathfinder,
Jenkins. Est. production
about 10 to 20 million
pounds of U308.

Major district with
considerable future
potential for uranium.
Estimated resource of 50
million pounds.

Red Desert Deposits

T18-21N, R99-
101W

Red Desert 30 x
60

T24N, RO3W

Lignite coal uranium.
Low-grade uranium
mineralization in lignite
beds of the Wasatch and
Green River Formations.

Roll type uranium
deposits formed by flow

Disseminated uranium in
lignite beds. Grades
range from 0.003% to
0.007% U308.

Roll type uranium

No production of
uranium. Estimated
resources are 24,000
tons of uranium in coal.
Coal estimated at 20%
strippable.

1,307,529 pounds of
uranium. Produced from

Grades too low for future
production except as
byproduct of lignite coal
production.

Development possible
using in situ methods at

Great Divide Basin

of ore bearing solutions deposits. 1978 t01983. No current uranium prices.
through the host rock. production from 1983 to
present.
T24-26N, Sandstone and _ Epigenetic redoxlfoll | Lost Creek Schroeckinite
R93096W evaporative uranium ront uranium deposits. Deposit (T26N, R94W).

Red Desert 30 x
60

prospects hosted in
Tertiary Battle Spring
and Bridger Formations.

Also, evaporative
uranium deposits near
Lost Creek Mine.

Grades are 0.013%
about 0.28% U308.

Limited future potential.
No major deposits.

Poison Buttes (Baggs)

T12-13N, R92wW
Baggs area
Saratoga 30 x 60

Sandstone uranium
deposits hosted in
Tertiary Browns Park
Formation.

Disseminated and
epigenetic redox/roll
front uranium deposits.

Urangesellschaft
proposed mine at 2,000
tons per day production.

Considerable future
potential at higher
uranium prices.

Estimated resource of 8
to 15 million pounds.

T15N, R89W Sandstone uranium . .
Northeast of prospects hosted in Dlgsemlqated and
Ketchum Buttes ° Tertiary Browns Park epigenetic redox/roll Prospects only.
Encampment ry front uranium deposits.
Saratoga 30 x 60 | Formation.
Desert Rose area T13N, R76W Sandstone uranium Disseminated and
(USGS PP 538) f;)ruatrr;]viveest of Féz%stggec(t)suzcgts\?ewy epigenetic redox/roll Prospects only.
(USGS MR-21) Laramie 30 x 60 Formation. front uranium deposits.
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Commodity

Miller Hill area

Location

T18N, R88W
Rawlins 30 x 60

Geologic Description

Sandstone uranium
prospects hosted in
Tertiary Browns Park
Formation.

Deposit Type

Disseminated and
epigenetic redox/roll
front uranium deposits.

Production History

Prospects only.

Future Potential

Encampment/Riverside

T15-16N, R84-
85W Saratoga 30
x 60

Sandstone uranium
prospects hosted in
Tertiary Browns Park
Formation.

Disseminated and
epigenetic redox/roll
front uranium deposits.

Prospects only.

Magmatic Uranium

Pedro Hills

T26N, R81W
West side of
Shirley Basin

Shirley Basin 30 x
60

Veins in Precambrian
rocks.

Magmatic-hydrothermal
uranium veins along
fissures.

Little Man Mine—No
production history.

Limited future potential.
This type of deposit is
difficult to develop.

Titaniferous Magnetite

Iron Mountain District

T18-19N, R71W

Rock River 30 x
60

Lenses, masses, and
beds of titaniferous
magnetite and ilmenite
with spinel in
Precambrian Laramie

Magmatic segregations
and/or possible
replacements within
layered mass of feldspar
and olivine called
Laramie Anorthosite.

Main mines are Shanton,
Iron Mountain, and
Sybille Pit. Past
production was about 1.1
million tons to 1968. Past
operators were UP

Estimated 30 million tons
of massive ore at 45%
Fe and 20% TiO2.
Disseminated ore
estimated at 148 million
tons at 20% Fe and

Anorthosite. De_posns follow gntlcllnal Railroad and Anaconda. 9.7% TiO2.
axis of anorthosite.
Paleo-beach sand
T15N, R77W Titaniferous magnetite :ﬁg?&ifgg ::;t kl)on1g7
Sheep Mountain Medicine Bow 30 black sand deposit in the Y No production. Uncertain.

x 60

Mesaverde Formation.

feet. Grades are 15.6%
TiO2. No identified
resource.

Rare Earths and Yttrium, Including Columbite and Tantalite

Big Creek District

T13N, R81-82W
Saratoga 30 x 60

Veins and pegmatites in
Precambrian granite
intrusives.

Hydrothermal veins and
pegmatites in granites.

Prospects only.

Tie Siding Area

T12N, R71-72W
Laramie 30 x 60

Pegmatites in Sherman
granite.

Radioactive pegmatites.

Prospects only.
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Location

Geologic Description |

Future Potential

Commodity

Disseminated allanite in

Deposit Type

Production History

T22N, R71W i i
Red Mountain Syenite . Precambrian syenite Zgﬁgstm(aRtE%)rzr: iésiirtth No production.
Laramie 30 x 60 intrusive mass. posit.
. . Past production of 85
. T13N, R78W Pegmatites with . . .
Fox Creek Pegmatites Laramie 30 x 60 columbite and tantalite. High-grade pegmatites. pounds of columbite and

tantalite.

Stratabound Gold

Ferris Mountains

T27N, R87-88W

Vein-like deposits and
beds in Precambrian

Exhalative iron-formation
gold and copper deposits
and associated
intrusives with veins.

Spanish Trail Mine. No
recorded past

Deposit type known to
host major gold deposits

Bairoil 30 x 60 metqsedlments and Gold and copper production. worldwide.
granites. . S .
associated with jasperoid
beds.
Exhalative iron-formation
gold and copper deposits | Penn Mine at Bradley . -
_ . Vein-like deposits and and associated Peak. Three adits with Estimated 100 million
T25-26N, R84 X . ; ) . . L . tons of Fe ore at 28% to
. . beds in Precambrian intrusives with veins. limited production. o
Seminoe Mountains 86W . . 68% Fe. Gold values to
. metasediments and Gold and copper Estimated past 27 oot Au. Nephrite iade
Bairoil 30 x 60 granites. associated with jasperoid | production of 530 oz. of l-*esepnt in SemF)inoe ejlrea
beds in hornblende gold (Au). P ’
schist.
Copper-Gold Deposits
Oxidized quartz veins Annie Mine has 3% to Denosits similar to maior
T12-13N, R76- Copper-gold-silver- and mineralized shears 30% Cu and 0.1 opt Au. P . )
77W gold deposits of Canada.

Jelm Mountain District

Laramie 30 x 60
Saratoga 30 x 60

arsenic-bismuth “veins”
in Precambrian
amphibolite schist.

in Precambrian
metasediments and
associated with
mineralized pegmatites.

Wyoming Queen has
three shafts to depths of
250 feet. No data on
past production histories.

Veins may be folded
beds, as they are in
Canada.

Cooper Hill District

T18N, R78W

Medicine Bow 30
x 60

Copper and gold veins in
Precambrian schist.

Vein and shear-zone
sulfide mineralization in
folded Precambrian
schists.

Charlie, Emma G, and
Albion Mines. Grades to
0.7 opt Au and 12.2 opt
Ag. No recorded
production history.

Deposits similar to major
gold deposits of Canada.
Veins may be folded
beds, as they are in
Canada.
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Future Potential

Commodity

Silver Crown District

Location

T13-14N, R69-
70W

Laramie 30 x 60

Geologic Description

Precambrian quartz
monzonite intrusive
related to Nash Fork—
Mullen Creek Shear
Zone.

Deposit Type

Disseminated copper
and gold deposit related
to Precambrian island-
arc volcanism and
intrusive igneous rocks.

Production History

Copper King Deposit: 35
million tons at 0.2%
copper and 0.02 opt
gold.

Copper King is only
drilled reserve in area.
May become economic
at higher copper and
gold prices.

Kimberlite/Diamonds

Iron Mountain District

T19-20N, R70W

Rock River 30 x
60

Devonian kimberlite
intrusives into
Precambrian Laramie
Anorthosite.

Kimberlite pipes with
diamonds.

No production history.

Diamonds small and
mainly of industrial
quality.

Stateline District

T12N, R72W
Laramie 30 x 60

Devonian kimberlite
intrusives into
Precambrian granites
and metamorphics.

Kimberlite pipes with
diamonds.

No past production.
Diamond grades in
range of 0.5t0 1.0
carat/100 tonnes.
Industrial grade
diamonds.

Diamonds small and
mainly of industrial
quality. Potential for
more discoveries
considered high.

Source: BLM 2003d.
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Salable Minerals

The most significant salable or common variety minerals within the Rawlins Field Office include sand
and gravel, limestone, clinker (scoria), and thin-layered building stone known as moss rock. Sand and
gravel resources typically occur in one or more of the following forms: gravel deposits, alluvial sand and
gravel deposits, terrace sand and gravel deposits, glacial gravels, older gravel deposits, and windblown
deposits. Limestone typically occurs in bedded sedimentary deposits. Within the Rawlins Field Office,
the aggregates resource base is generally present as windblown, terrace, and alluvial deposits; however,
coarser, gravel-type materials are present to a somewhat lesser degree. Where gravel is present, it is
generally an older gravel (conglomeratic) deposit, often situated beneath surficial deposits. The Wyoming
Geologic Survey has identified aggregate deposits near Fort Steele (T21N, R85W), Elmo (T22-23N,
R81W), and Creston Junction (T21N, R92W) and in the Red Desert Basin (T21-23N, R95-97W).

Rock Springs Field Office

Leasable Minerals

Oil and Gas

Many producing fields are aligned along two major anticlinal structures. These structures are the Moxa
Arch in the Green River Basin and the Rock Springs Uplift. Fields are predominantly stratigraphically
trapped in the Washakie Basin, Great Divide Basin, and on the low relief Wamsutter Arch separating
these two basins. Other fields are being developed outside these major producing areas.

The amount of federal acres leased for oil and/or gas in the Rock Springs Field Office is 1,745,950.
Currently, there are 729,360 acres within 937 leases in sage-grouse core area. The Rock Springs Field
Office has 44 fluid units held by production and 18 units not held by production. There are 2,106 wells
for inspection, 1,879 active wellbores, and 525 plugged and abandoned wells.

Oil wells produce from formations that are predominately buried at shallower depths than formations that
produce gas. About 86% of oil wells produce from Mesaverde Group and younger rocks, while about
67% of all gas wells produce from rocks that are older and generally more deeply buried. About 82% of
all oil wells produce from depths of less than 7,000 feet, while about 68% of all gas wells produce from
greater depths.

The Rock Springs Field Office contains 14 lithostratigraphic units with the Almond, Lance, and Frontier
formations. Natural gas wells in the Rock Springs Field Office are drilled as conventional wells; however,
infill field development is typically directionally drilled from multi-well pads. Typically these wells range
in depth from 7,000 to 13,000 feet in true vertical depth. There is a high success rate of 93% for spud to
completed wells in the Rock Springs Field Office. It must be noted that the majority of these wells
spudded in the last ten years are infill or drilled within existing fields.

The Rock Springs Field Office is not an important source of CBNG. The Rock Springs Field Office
contains coal; however, there have been no successful projects that have produced CBNG in
economically significant quantities. From 2002 to 2007, seven CBNG projects attempted to produce
CBNG from several pods of wells located in the Rock Springs Field Office; however, five projects failed
to be economical. One was never drilled, and the seventh project was drilled but never produced.

There are currently 85 operators producing oil and gas resources in the Rock Springs Field Office. As of
October 2010, federal oil and gas leases cover about 1,722,310 acres, or 48% of the field office. The
number of leases and total number of acres under lease in each county are presented in Table 3-47.
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Table 3-47. Number of Oil and Gas Leases and Acreage by County in the Rock Springs

Field Office
Portions of
County in Acres in Acres
Available to Number of Acres Leased o
Rock County % Leased
. Lease Leases (acres)
Springs (acres) (acres)
Field Office
Sweetwater 2,866,280 2,270,490 1,780 1,411,790 62%
Sublette 451,260 399,770 296 200,560 50%
Fremont 172,240 103,850 4 5,120 5%
Uinta 74,980 68,730 128 62,760 91%
Lincoln 42,560 42,590 101 42,090 99%
TOTAL 3,607,320 2,885,430 2,309 1,722,320 60%

Source: BLM 2010 GIS Mapping as of October 25, 2010

Approximately 764 wells were completed in the Rock Springs Field Office from January 1, 1999, to
December 31, 2009. Each well disturbed approximately four acres for initial drilling operations
(accounting for approximately 3,060 acres of new disturbance). Upon completion of operations, interim
reclamation has been implemented.

Since 1999, there has been a variable peak and fall in oil and gas well completions on federal oil and gas
leases. In 1999, 39 wells were spudded in the Rock Springs Field Office, with the peak in 2006 of 102
well spuds. In 2010, the curve fell again to only 40 wells.

The most recent Reasonable Foreseeable Development from the Wyoming State Resource Management
Group projected that between 446 conventional wells and 110 CBNG wells would be drilled from 2007-
2011 in the Rock Springs Field Office. However, the Hiawatha EIS and the Normally Pressured Lance
EIS are estimated to be signed in the next 1-3 years and have an estimated 4,200 and 3,500 wells each.
Since these projects are only partially in the field office, it is assumed that 45% of the total wells would
be drilled in the field office (approximately 3,500 wells in the next 10 years). There are also several other
NEPA projects that are not yet completed that will allow drilling wells on additional leases currently in
the Rock Springs Field Office.

There are 59 oil and gas units covering approximately 475,000 acres of state, fee and federal minerals in
the Rock Springs Field Office. Of these 59 units, 76% are currently held by production (HBP). Two units
are Enhanced Recovery units (Monell and Henry) and are not required to be HBP. The units with the
more recent effective date are drilling and exploring for reserves to obtain HBP status. It is estimated that
approximately 50% of the unproven units will locate sufficient hydrocarbons.

Of the 59 units, there are 14 oil and gas units entirely within and four partially within the sage-grouse core
areas (Table 3-48). Five of these units have not been fully developed, and wells in these areas will
continue to be added to fulfill their unit obligation. Four of the five will have additional analysis in the
Hiawatha EIS and the Normally-Pressured Lance (NPL) Project EIS for Greater Sage-Grouse.
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Table 3-48. Oil and Gas Units in the Rock Springs Field Office and Production Status

Oil and Gas Unit

Effective Date

Status

South Baxter Basin** 38,770 11/1/1942 HBP
Table Rock 12,690 9/19/1945 HBP
Salt Wells* 670 6/21/1949 HBP
East LaBarge 5,580 4/6/1951 HBP
Desert Springs 14,400 1/21/1958 HBP
Trail 6,760 5/14/1958 HBP
Arch 12,570 2/26/1959 HBP
Figure Four Canyon 1,280 6/9/1959 HBP
Playa 4,100 3/22/1960 HBP
Jackknife Spring 1,490 9/2/1960 HBP
Joyce Creek* 1,280 4/24/1962 HBP
Nitchie Gulch 5,960 10/1/1962 HBP
Monell 10,120 12/1/1964

Brady Deep 5,980 10/18/1970 HBP
Kinney 2,470 6/5/1973 HBP
Fontenelle 11 13,060 7/30/1974 HBP
Delaney Rim 1,660 3/17/1975 HBP
Higgins 4,840 8/3/1975 HBP
Leucite Hills 1,280 3/711976 HBP
Monument Butte IV 7,080 3/27/1978 HBP
Steamboat Mountain 640 4/18/1978 HBP
Butcher Knife Spring 2,200 9/25/1979 HBP
Henry* 5,950 4/30/1980 HBP
Jefferson 600 10/19/1980 HBP
Buccaneer* 680 11/13/1980 HBP
West Swan 870 11/28/1980 HBP
Blue Forest 9,720 12/13/1980 HBP
Bitter Creek II* 360 1/24/1983 HBP
Stead Canyon 1,360 2/28/1983 HBP
Little Monument |1 2,680 3/15/1984 HBP
South Henry* 1,160 9/4/1984 HBP
Rim Rock 640 11/1/1984 HBP
Raptor 2,420 5/31/1985 HBP
Emigrant Trail 600 1/1/1986 HBP
Pine Canyon 1,400 1/1/1989 HBP
Taylor Ranch* 1,840 9/25/1990 HBP
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Oil and Gas Unit Effective Date

Canyon Creek Dome 14,510 2/20/1991 HBP
Henry Enhanced* 7,830 4/1/1992

Haven* 3,560 5/11/1993 HBP
Bravo 3,720 10/20/1993 HBP
Rattlesnake 2,240 7/23/1999 HBP
Stagecoach Draw* 3,860 6/1/2000 HBP
Laney Rim 20,300 12/13/2000 HBP
Hacienda** 21,110 2/28/2001 HBP
Horseshoe* 1,470 3/1/2002 HBP
Lodgepole Shallow 320 8/1/2002

Copper Ridge (CBM) 3,580 12/24/2002

North Copper Ridge (CBM) 3,000 1/7/2003 HBP
South Brady (Shallow) 280 1/16/2003 HBP
Chicken Springs (CBNG)* 19,780 7/30/2004

Horseshoe Basin** 24,980 4/29/2005

Crimson* 23,610 9/19/2005

Whiskey Canyon** 14,730 1/12/2006

Puma (Deep) 18,200 4/20/2006

Eden Ranch* 12,570 5/21/2008

Rubicon 40,080 6/30/2008

Alkali Guich 24,710 10/27/2008

Airport 800 12/8/2008

Desolation Road 24,960 12/22/2008

Total 475,360

GIS mapping 2010 Greater Sage-Grouse version 3 and WOGCC Oil and Gas Units
*Denotes unit is entirely in Greater Sage-Grouse Core Area version 3
**Denotes part of unit is in Greater Sage-Grouse Core Area version 3

Based on trends from 1990 to 2007, the number of wells drilled each year should remain between 40 and
60 wells per year until the NEPA process is completed for the Hiawatha and NPL Areas. Between 1997
and 2007, a total of 746 wells were completed, yielding an average of 62 wells per year. The formal RFD
for the Rock Springs Field Office is not completed, but it is in progress.

Coal

Coal mines within the resource area include three active open pit surface mines, one active underground
mine, and one inactive underground mine. The coal is used to supply local industry and power plant needs
and is shipped to other eastern and western markets. Environmentally, these low sulfur coals are
important locally and in eastern markets; however, projections for demand and supply of southwestern
Wyoming coal is dependent upon world oil prices, transportation costs, availability of alternate fuels, and
changes in federal laws and regulations. New low emission regulations are creating higher demand for
Wyoming coals.
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Table 3-49. Federal Coal Leases in the Rock Springs Field Office

Coal Mine ‘ ‘ Federal Coal Lease Acreage

WYWG6266 14,980

WYW23411 610

Black Butte

WYW160394 1,400
Total 16,990
W-0313558 4,280
W-2727 3,440
Bridger W-2728 1,440
W-154595 2,240
Total 11,400

Lion Coal W-119606 81
Total Federal Coal Lease Acres 56,861

Coal production is expected to hold steady from the two surface mines and the single underground mine.
No new coal mining operations are planned in the field office area. Current federal coal leasing efforts are
in support of existing operations to maintain current production levels.

Other Leasables

Sodium/Trona

There are five active companies mining trona. One company processes sodium products only, and several
companies and individuals hold undeveloped sodium leases within the Basin. Only Rhone-Poulenc
(Staufter), Texasgulf (TG), and FMC mining operations are within the Rock Springs Field Office.

Average annual combined trona production from the four mines within the resource area is about 16
million tons per year. Production is expected to hold steady from the four producing underground mining
operations. One idle solution mine may be reactivated.

Oil Shale

Oil shale areas of interest in southwestern Wyoming lie within the Green River and Washakie Basins.
These areas are presently withdrawn from locatable numeral entry to protect the oil shale resource.
Although the oil shales within these basins are of lesser quality than Colorado oil shales, they are
nevertheless as important as the Colorado oil shales: some of these oil shale beds contain several trillion
barrels of oil per square mile (Trudell et al. 1973).

The Green River and Washakie Basins contain approximately 476 billion barrels of in-place oil within the
shale. These oil shale deposits have not been leased, nor have they received major attention from industry,
primarily due to high development costs of underground and surface mining methods. Several in situ
research projects and tests were conducted west of Rock Springs over 30 years ago that provided marginal
results concerning the future extraction of this mineral resource. Final federal regulations governing oil
shale leasing and development were published in the Federal Register on November 18, 2008.

There are currently no federal oil shale leases in the Green River and the Washakie Basins. There are no
expressions of industry interest to explore for or to develop oil shale resources in this area. No federal
leases for commercial oil shale tract development (640 acres) will be issued until further notice.
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Locatable Minerals

Mining claims have been located throughout the resource area for a variety of minerals locatable under
the Mining Law of 1872, but no major commercial operation has been initiated. All lands with mineral
entry rights are open to mining claim location unless the lands have been withdrawn from locatable
mineral entry.

Known types of mining claims include claims for gold, jade, building stone, pumice, uranium, beryllium,
barium, strontium, zeolite-bearing minerals, and diamonds; however, a mining claimant is not required to
identify the mineral being prospected at the time of location. None of these claims are now under
production. Minerals identified in the Rock Springs Field Office, which have not been produced in
commercial quantities, are zeolite, gold, uranium, jade, building stone, pumice, barium/strontium, and
titanium. The potential for the occurrence of diamonds exists, although no occurrence has yet been
identified. Mineral types such as silver, platinum, copper, titanium, vanadium, bentonite, and fire clay are
not known to occur in significant quantities within the Rock Springs Field Office. These varied mineral
deposit types can occur in specific locations over a wide geographical area and within diverse geologic
settings; these settings range from low-lying stream beds to high desert flats and plateaus, volcanic
deposits, and granitic upland terrains.

Placer gold is the only locatable mineral that has achieved any significant interest within the Rock Springs
Field Office. There is currently one very small gold recovery operation active on mining claims in the
northern portion of the area. No new commercial gold mining operations are known to be proposed or
planned for the future. Other locatable minerals that have shown at least some level of interest in the past
include diamonds, semi-precious stones, zeolite, and uranium. There are currently no known or proposed
plans for the development and production of any of these minerals.

Salable Minerals

The salable materials that are the most common in the Rock Springs Field Office include sand and gravel,
decorative stone (moss rock), dimension stone (flagstone), and, to a lesser extent, topsoil, decorative
boulders, and petrified wood. Most of the sand and gravel production that occurs in this area is used
locally for road construction and maintenance, while the decorative and dimension stone has been used in
the commercial and residential construction industry throughout the region and beyond.

It is anticipated that the demand for sand and gravel resources from this region will remain at current
levels or show a slight increase in activity. The demand for this resource will be mostly dependent on new
road construction and maintenance projects in the local area, particularly those that support the oil and gas
industry. At this time, the oil and gas industry is in a down cycle, and, consequently area-wide sand and
gravel production is also down. Currently, field office records indicate that limited gravel production for
use in county road maintenance is occurring from pits operated by Sweetwater County on their free use
permits; none of the other active sand and gravel permits are currently producing.

The common use areas established in the Rock Springs Field Office for decorative and dimension stone
and topsoil continue to be used at a steady pace by the local residents as a source for landscaping material.
The demand for these materials is expected to remain at current levels into the foreseeable future. There is
not a demand to establish additional common use areas for these materials, since the currently available
resource supply should be adequate to meet the demand. No community pits are currently established and
none are proposed for the future.
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3.8.2 Forest Service

General Planning Area Description

Mineral resources include the individual resources of leasable, locatable, and salable (common variety)
minerals. Renewable energy includes wind, solar, and geothermal energy.

Leasable Minerals

Leasable minerals include energy and non-energy minerals regulated under the Mineral Leasing Act of
1920 (as amended) (MLA) and the Geothermal Steam Act of 1970. Such minerals include, but are not
limited to, oil and gas, coal, and oil shale. Leasable minerals are available through a system of
competitive and non-competitive leases.

Oil and Gas

Wyoming is the number one producer of federal onshore oil and the number two producer of federal
onshore gas in the United States. The oil and gas program can be broadly categorized into the following
four functional areas: (1) lease operations, (2) inspection and enforcement of lease operations, (3)
planning and policy related to oil and gas actions, and (4) geophysical exploration.

The BLM administers APDs for federal minerals, regardless of surface ownership. In the case of federal
minerals underlying National Forest System Land, the Forest Service is responsible for approving the
Surface Use Plan of Operations (SUPO) portion of the APD. The BLM incorporates the approved Forest
Service SUPO in the APD before granting final approval to drill a well. In the case of federal minerals
under private surface ownership, the BLM alone administers the APD, and the lessee/operator must work
with the private landowner on provisions for surface access.

The Forest Service is responsible for authorizing and administering geophysical exploration operations on
all National Forest System Lands within the planning area. Geophysical operations are authorized using
guidance from Forest Service Manual 2860-96-3, Region 2 Supplement Manual 2800-2006-1, Region 4
Supplement Manual 2860-2005-1, and the applicable LRMP. Operators may apply for geophysical
project using the standardized interagency form FS-2800-16/BLM 3150-4 (Notice of Intent/Authorization
to Conduct Oil and Gas Geophysical Exploration Operations). Geophysical operations occur on leased
and unleased lands and are authorized on a case-by-case basis. COAs are added to the project based on
site-specific reviews in order to minimize the impacts to various resources.

Coal

The BLM manages coal leasing and other administrative duties related to coal production on federal coal
lands throughout the United States. Wyoming has the largest federal coal program within the BLM.
Wyoming is the nation’s largest producer of coal, producing about 34% of the nation’s coal. The majority
of Wyoming coal is used for steam generation in the electrical utility industry. Coal production in
Wyoming has increased dramatically since the early 1970s. The BLM is the lead agency responsible for
leasing federal coal lands under the Minerals Leasing Act for Acquired Lands of 1947 as amended by the
Federal Coal Leasing Amendments Act of 1976. The BLM is also responsible for preparation of this EIS
to evaluate the potential environmental impacts of issuing a coal lease. If any National Forest System
Lands are included in a tract that is proposed for leasing, the Forest Service must consent to leasing the
federal coal before the BLM can make a decision to hold a federal coal lease sale.

Locatable Minerals

Locatable minerals are those valuable deposits subject to exploration and development under the Mining
Law of 1872 (as amended). Examples include iron, gold, copper, silver, lead, and zinc. The public has the
statutory right to explore for, claim, and mine mineral deposits found on federal public domain lands
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subject to the U.S. mining laws. Per 36 CFR 228, Subpart A, the Forest Service ensures mining
operations are conducted to minimize adverse environmental impacts on National Forest System surface
resources. The BLM is responsible for managing the mineral resources under National Forest System
Lands.

Salable (Common Variety) Minerals

Disposal of common variety minerals is discretionary and is addressed under the Materials Act of 1947,
as amended by the Acts of 1955 and 1962. These acts authorized certain mineral materials to be disposed
of either through a contract of sale or a FUP (for state and local governments or eligible nonprofit
organizations). Salable minerals include common variety materials such as sand, gravel, stone, limestone
aggregate, and borrow material. These materials are typically used in various construction, agriculture,
and decorative building or landscaping applications. The Forest Service may dispose of mineral materials
either by sale or by issuing a FUP.

Renewable Energy

Renewable energy is generally defined as energy derived from sources continuously replenished by
natural processes. These sources include wind, solar, biomass, and geothermal energy. Wind energy refers
to the kinetic energy generated from wind produced by power-generating turbines. Solar energy is the use
of the sun’s energy to produce electricity, often through the use of photovoltaic panels that convert
sunlight directly into electricity using semiconductor materials. Biomass (also called bioenergy) is the
process of converting forestry and agricultural crops, crop-processing wastes and residues, animal
manures, and landfill methane gas into electricity. These waste products are either burned directly or
converted into fuels that can be burned to produce energy. Geothermal energy is heat in the form of hot
water, steam, or rocks near the surface of the Earth’s crust used for direct heating and cooling or for the
generation of electricity (Energy Atlas 2004).

Wyoming represents one of the strongest potential wind resources in the country and presently is an
exporter of wind generated power to several surrounding states. The state also has some potential for
solar, biomass, and geothermal energy; however, the demand for these renewable energy sources is not as
strong as the demand for wind energy. The installed renewable energy capacity in Wyoming is 284.65
MWs of wind energy, 0.05 MW of solar energy, and 0 MW of biomass and geothermal energy (Energy
Atlas 2004).

Bridger-Teton National Forest
Leasable Minerals

The Wyoming Range Legacy Act withdrew lands within the Wyoming Range on the BTNF from mineral
leasing. The Act withdrew approximately 1.2 million acres to: (1) all forms of appropriation or disposal
under the public land laws; (2) location, entry, and patent under the mining laws; and (3) disposition
under laws relating to mineral and geothermal leasing. The withdrawal area does not affect existing rights
and allows for oil and gas leasing within one mile of the withdrawal boundary from leases held in
production in 2009. The withdrawal has no time limit, as it is a congressionally designated withdrawal,
and the Act was amended to the BTNF LRMP. In addition, the BTNF LRMP identified other areas closed
to leasing (e.g., wilderness, wilderness study areas, wild/scenic rivers, and other specific areas identified
by management area). Currently, approximately 1,100 acres of mapped priority habitat and 113,910 acres
of mapped general sage-grouse habitat on the BTNF are not available to mineral leasing and would not
likely be affected by future mineral developments.
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Oil and Gas

A small percentage of National Forest System Lands are subject to present oil and gas operations or
future oil and gas leasing (subject to valid existing rights). There are a limited number of oil and gas
leases in a variety of dispositions and few areas available to future oil and gas leasing. Table 3-50
summarizes current oil and gas administration on the Forest.

Table 3-50. Current Availability of Oil and Gas, and Geothermal Leasing in the Bridger-
Teton National Forest

Land Status w/Stipulation | Percent ‘
Forest Total Area 3,465,000 100
Closed (surface and subsurface estates) 2,566,000 74 Wilderness, wilderness study areas,
wild rivers, special legislation,
Sage-grouse Core Area 2,000 <1 Secretarial Order, and LRMP by
Sage-grouse Occupied Area 116,000 5 desired future condition (DFC)
Open (surface estate only) 899,000 26 Per LRMP by DFC
w/Standard Lease Terms Only 0 0
w/NSO 312,000 35
In Sage-grouse Core Areas 1000 <1 Includes NSO, Conditional NSO and
Technical NSO (slopes >40%)
In Sage-grouse Occupied Areas 60,000 19 stipulations
Outside Sage-grouse Areas 252,000 81
w/CSU 587,000 65 Includes Technical NSO (unsuitable
soils and landslides), timing-
In Sage-grouse Core Areas 3,000 1 limitations, coordinated exploration,
In Sage-grouse Occupied Areas 170,000 29 special stipulations, inventoried
roadless areas, and specific resource
Outside Sage-grouse Areas 413,000 70 protections
Available for Leasing 692,000
Existing Leases 184,000

Leases held by production have authorized and ongoing activities. Numerous lease operations are
currently held in suspension. Numerous leases will remain suspended and pending by the BLM until
additional NEPA analysis is completed by the Forest Service, such as the Wyoming Range Oil and Gas
Leasing (447) SEIS. If the additional analysis the Forest Service determines that the leases should not be
issued, these parcels will be permanently close to future leasing, as they are located within the Wyoming
Range Withdrawal Area per the Omnibus Public Land Management Act of 2009 (P.L. 111-11; 123 Stat.
991 §3201-03). There are other pending lease parcels that may be available for future leasing if the Forest
Service decides to not lease them.

Of the remaining areas available to future leasing on the Forest, most areas are generally in the central
portion of the Forest and on the front range of the Wind River Range outside the Wind River Wilderness.
The Wyoming Range Legacy Act allows a very limited area of future leasing adjacent to existing leases
held by production.

There are currently eight wells producing natural gas on separate pads in the Forest in the southern
portion of the Wyoming Range. Of the eight wells producing natural gas, seven are located in occupied
sage-grouse habitat. There are no known lease compliance issues on any lease in the Forest.
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Interest in oil and gas resources has increased during the past decade with the increase of natural gas
prices. Natural gas demands and, consequently, supplies are expected to increase in the next decade due
to the use of natural gas as a transition fuel from crude oil to greener energy technologies.

Solid Leasable Minerals

There are numerous areas throughout the entire forest that have experienced coal exploration in the past.
There is no active coal lease or expressed interest. There are a few reported coal seams and/or past mines
that may require mitigation and/or reclamation in the future. The Forest has numerous coal and phosphate
withdrawals in areas currently available to mineral leasing. One sodium lease is in operation on the Forest
and is located outside of sage-grouse habitat.

Locatable Minerals

There are 13 mining claims in the BTNF, and all are located outside of sage-grouse core and occupied
habitats. Approximately 827,870 acres out of approximately 3,465,000 acres, or 24% in the Forest, are
open to mineral location and entry, with the remaining approximate 2,637,000 acres closed to mineral
location and entry by acts of Congress (Wilderness Act, Wild and Scenic Rivers Act and the Omnibus
Public Land Management Act of 2009 establishing the Wyoming Range Withdrawal Area) and the
LRMP. Of the approximate 828,000 acres open to mineral location and entry, only approximately 4,000
acres are in sage-grouse core habitat, and approximately 232,000 acres are in sage-grouse occupied
habitat areas. Small mining operations are regularly conducted in the Forest in streams in the sage-grouse
occupied habitat and possibly in sage-grouse core habitat. Some of these small operations, such as suction
dredging, are categorized as “[operations] which might cause significant disturbance of surface
resources,” requiring a Notice of Intent (NOI) per 36 CFR 228.4(a). Other small mining operations are
exempted from a NOI per 36 CFR 228.4(a)(1), such as gold panning, metal detecting, and collecting
mineral specimen using hand tools. Mining operations that will cause a significant disturbance of surface
resources requiring an approved Plan of Operations may be conducted within the sage-grouse core and
occupied habitats, but this has not been the case in the recent past.

Salable (Common Variety) Minerals

The Forest regularly sales or issues FUPs for common variety minerals to individuals, WYDOT, and the
Federal Highways Administration. There are approximately eight gravel pits in existence on the Forest,
with two in general and one in core sage-grouse habitat. There are five identified potential gravel sources
in general and one in core sage-grouse habitat on the Forest. Of the two gravel pits in general sage-grouse
habitat, one is irregularly used by the Forest Service for road maintenance; the other pit is currently being
used by the Federal Highways Administration with an approved reclamation plan. The single gravel pit in
core sage-grouse habitat is being used by the Federal Highways Administration with an approved
reclamation plan.

Renewable Energy

There are numerous past geothermal exploration sites on the Forest. There are no renewable energy
projects being conducted on the Forest, nor any foreseeable interest.

Medicine Bow National Forest
Leasable Minerals

Oil and Gas

The MBNF leasing decision is based on and closely tied to the Forest Plan. The completed oil and gas
analysis for the 2003 Revised Forest Plan applied to 272,520 acres of federal minerals and 270,980 acres
of federal surface estate. These areas have moderate and low oil and gas occurrence potential. The
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remaining 1,115,250 acres of the planning area were not included in the oil and gas leasing analysis for
the following reasons:

» The federal government has no authority over privately held minerals regardless of surface
ownership (193,990 acres), and

*  Most of the Forest is located on uplifts of crystalline rocks, lacks sedimentary rocks, and has no
known oil and gas occurrence potential (921,260 acres).

Table 3-51 shows the oil and gas leasing stipulations in Greater Sage-Grouse habitat in the MBNF-.

Table 3-51. Oil and Gas Leasing Stipulations in Greater Sage-Grouse Habitat in the
Medicine Bow National Forest

Greater Sage-Grouse

Oil and Gas Potential Oil and Gas Leasing

Habitat Type Stipulation
Standard Lease Terms 530
Low or Medium Potential Controlled Surface Use 18
Controlled Surface Use and 15
Timing
Core Area Not Administratively Available 88
(Closed)
No Potential Pr.lvate Surface with Private 5250
Minerals
Site SpeC.IfIC Analysis required, 5170
no potential
Standard Lease Terms 170
Controlled Surface Use 300
Cpqtrolled Surface Use and 1,620
Timing
Low or Medium Potential
Timing Limitation 19
No Surface Occupancy 1,150
Private Surface with Private 140
General Habitat Minerals
Not Administratively Available 0.2
(Closed) ’
Federal Surface with Private
: 64
Minerals
No Potential
Private Surface with Private
: 6,150
Minerals
Site Speqlflc Analysis required, 25,300
no potential

The Sierra Madre and Snowy Range portions of the MBNF have historic exploration for oil and gas
resources. Eleven exploratory wells, all plugged and abandoned, were drilled on the Forest between 1954
and 1983. Between 1919 and 1987, 32 exploratory wells were drilled adjacent to the Forest in the western
Sierra Madre area and northern and eastern Snowy Range area. These wells also are all plugged and
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abandoned. Production has been established in fields within five miles of the western Sierra Madre and
eastern Snowy Range areas of the Forest. However, the reservoirs that produce in these fields do not
extend onto the Forest. The reservoirs are too shallow to have significant potential for production or have
been removed by erosion.

In 1995, the MBNF had 12 active oil and gas leases, all of which expired without drilling activity by the
year 2000. There are presently no oil and gas leases on the MBNF or any requests for leases on the Forest.
There has been limited seismic exploration.

Coal
There are no coal resources within the MBNF.

Locatable Minerals

The Forest has some areas with high to moderate potential for locatable minerals (Hausel and Sutherland
1999). The potential commercial production of these minerals is concentrated in a few areas. Much of the
surface within the MBNF was prospected during the late 1800s and early 1900s. Many areas show an
almost continuous coverage by historic prospects and mines. Most mines and prospects were not
developed to any great extent; a few yielded attractive base and/or precious metal assays and were
developed into commercial ventures. Mine operations ceased at most of these mines due to a variety of
circumstances, including declining metal prices, ore complexity, outbreak of war, and other political or
human-related factors.

Most of the current mining activity on the Forest has been considered recreational. Although the Forest
Service does not acknowledge recreational mining, many state and federal agencies do. Recreational
mining includes panning and suction dredging, with a suction diameter of three inches or less for short
durations in specified timeframes. The U.S. Army Corps of Engineers considers the use of a three inch or
smaller suction dredge for recreational mining and does not require a 404 permit for this activity. WDEQ-
AQD issued Letters of Authorization for these activities in the past. The Forest now requests that
individuals send the required information to them. The Forest Service then assumes responsibility for
inspecting the mining operation to ensure it complies with spacing and other requirements of the
Guideline. The state’s guidelines are some of the most stringent in the nation.

There are between one and three bonded small mining operations on the Forest annually. These
operations are seasonal, are covered by a Plan of Operations, and typically use a small backhoe to dig
exploratory trenches.

There are exploratory core drilling operations on the MBNF about every third year. However, after the
exploratory drilling is completed, there has historically been no further interest. Exploration,
development, and production of locatable minerals will continue to depend on market prices and
commodity supply and demand. As technological advances are made, the MBNF should expect an
increase in exploration demands due to the conclusion of some geologists that this may be one of the
more highly mineralized forests in the United States.

Locatable mineral withdrawals in the MBNF are listed in Table 3-52. The Forest Service may request
withdrawal of areas from mineral activity if the activity potentially conflicts with other management
objectives.

Wyoming Sage-grouse Land Use Plan Amendment 3-139



Chapter 3—Minerals and Energy Draft EIS

Table 3-52. Locatable Mineral Withdrawals in the Medicine Bow National Forest

Greater Sage-Grouse Habitat

Type of Withdrawal

Type
Core habitat Platte River Wilderness 82
General habitat Encampment River Wilderness 0.18
General habitat Battle Mountain Research Natural Area 720
Total 802.18

Source: Data from Medicine Bow National Forest Management Area GIS layer in conjunction with Final EIS information

The areas with moderate to high geologic potential for discovery of locatable minerals include the Eagle
Rock-Happy Jack area for Kimberlitic indicator minerals and the Mullen Creek, Lake Owen, and Puzzler
Hill geologic complexes for platinum-palladium mineralization indicators. There have been exploratory
core drilling operations in each of these complexes, but there has been no further interest in the
complexes. Market prices, commodity supply and demand, and technological advances will influence
future interest in exploration, development, and production. These areas are not located in core or general
sage-grouse habitat.

Salable (Common Variety) Minerals

Several areas have the potential for building stone and decorative stone. The Forest Service has received
several requests for information, but none with formal proposals to quarry or produce the materials.

Renewable Energy

While there has been some exploration of wind, solar, biomass, and geothermal resources, these activities
have predominantly occurred in the Pole Mountain area. There is no core or general sage-grouse habitat
in this area.

Thunder Basin National Grassland
Leasable Minerals

Oil and Gas

The TBNG has experienced relatively steady and moderate conventional oil and gas development over
the past ten years. For the next ten years, there is still high potential development of conventional oil and
gas wells, based on geologic potential, historical drilling trends, and favorable economic and
technological conditions.

Table 3-53 lists the acres of oil and gas leasing stipulations in Greater Sage-Grouse habitat on TBNG.
There are 41,290 acres of no surface occupancy in core habitat and 79,580 acres in general habitat.

Table 3-53. Oil and Gas Leasing Stipulations in Greater Sage-Grouse Habitat in Thunder
Basin National Grassland

Oil and Gas Leasing Stipulation Acres

Open to Oil and Gas Leasing 553,410
Closed to Oil and Gas Leasing 0
Controlled Surface Use 553,410
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Oil and Gas Leasing Stipulation
No Surface Occupancy 120,870

Source: Oil and Gas Leasing Stipulation Geospatial Layers

A small part of the TBNG west of the coal outcrop near Highway 59 has high potential for coalbed
natural gas. This part of the grassland has experienced relatively high levels of development of coalbed
natural gas resources on existing leases in the past five years. This part of the grassland is a small portion
of a much larger area of the Powder River Basin that has high potential for coalbed natural gas.

Average production from wells on Forest Service surface/federal minerals is 4.6 barrels per day.
Consequently, most oil wells on the grassland are marginally economical wells. These wells produce
fewer than 15 barrels of oil per day. On a national basis, these types of wells produce 32% of the oil that
comes from federal lands. This is an important component of national oil production and is significant to
both local and national economies.

As of April 11, 2012, there were 315 active, producing conventional oil, natural gas, and coalbed natural
gas wells and battery sites. In addition, there were approximately 168 wells that were in various stages of
production from initial permitting to “shut in.” The “shut-in” wells vary from pending work-over
maintenance to pending permanent plug and abandonment. There are many oil and gas leases with only
one producing well and several other wells that are temporarily abandoned. Some wells have been shut-in
for as long as ten years without being put back into production or being plugged and abandoned.

As of April 11, 2012, there have been a total of 1,251 processed APDs for wells on the TBNG. This total
includes conventional oil and gas wells and coalbed natural gas wells.

Over the last three years, the Douglas Ranger District office has processed 1-2 large geophysical projects
per year. This is anticipated to increase, at least for the next three to five years as the technology and the
demand increases. This is then expected to decline as more companies move forward into lease
nominations, lease acquisitions, and development.

Coal

Coal development potential for the planning area is very high and is located within the 8.4 Management
Area, Hilight Bill Geographic Area. There are four coal mines on the TBNG, either in production or some
phase of planning or construction. The mines that operate on and near the planning area are Black
Thunder Mine (consolidated with Jacobs Ranch Mine in 2009), North Antelope Rochelle Mine, School
Creek Mine, and Antelope Mine. The four mines have a collective footprint of over 120,000 acres within
the planning area, of which approximately 44,500 acres is on National Forest System Lands and produce
around 300 million tons of coal per year (current from 2010 data).

The existing life of mining within the planning area will be dependent upon new leasing opportunities in
the future. With the existing leases in place, the life of mining is between ten and 15 years and could be
extended with additional leases. There are currently five leases pending sale in the planning area.

The planning area has approximately 18,000 acres of National Forest System Lands that remain
uncommitted for federal coal within the area of development potential. The suitability of these lands was
covered in the land and resource planning effort for the TBNG in 2001. The Thunder Basin areas
considered unsuitable for mining include buffers for State Highway 450, railroads, the utility line
paralleling the railroad, 160 acres used by University of Wyoming for scientific study, and 400 acres of
alluvial valley floors significant to farming. Areas with deferred suitability decisions include state
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highways, county roads, occupied dwellings, 480 acres of the University of Wyoming scientific site, areas
of bald or golden eagle nests (these sites have buffer zones drawn around them), prairie falcon nest sites,
habitat for migratory bird species, grouse leks, and the remaining alluvial floors not listed above (Coal
Screening Process, 1997).

Locatable Minerals

Of the 553,410 acres of TBNG surface, 518,850 acres are available for locatable mineral development.
Areas unavailable for locatable mineral development are NSO, SIAs, and research natural areas (RNA).

Bentonite

While bentonite can be also considered leasable under the Minerals Leasing Act for Acquired Lands of
1947, it is considered locatable on public domain lands and handled as such under the General Mining
Law of 1872.

Bentonite material is a common occurrence on the grasslands throughout the Upton/Osage Geographic
Area of the TBNG. Several bentonite strip mines existed in the Upton-Osage area; however after a
depressed market, many operations ceased. There remains potential for new development in the Upton-
Osage area as prices and markets once again strengthen. Over the last two years, there have been a small
number of inquiries about new development. The only authorization to date has been to complete baseline
survey work. American Colloid, based out of Upton, Wyoming, has bentonite claims on public domain
lands within the TBNG.

Uranium

No active uranium mining occurs on the grassland. The Bear Creek Uranium Mine and Mill once
operated about 18 miles west of Bill, Wyoming, on the TBNG. Bear Creek Uranium is in the final stages
of reclamation and is being monitored by the Department of Energy (DOE). No lands within the planning
area are leased for uranium mining. The development potential for uranium within the planning area is
low.

Salable (Common Variety) Minerals

Salable minerals known to occur within the planning area are limited to aggregates (e.g., sand and gravel,
shale, clinker/scoria). These commodities are classified as industrial minerals and have a low per-unit
valuation. As long as the development potential remains limited and the unit valuation remains low, non-
fluid minerals are not expected to be significant contributors to the economic minerals sector of the local
economy.

A small number of clinker mines are dispersed across the TBNG, both inside and outside of Mineral
Production and Development Management Area 8.4. The mines are small community pits. Disposals are
infrequent and generally small free-use quantities (less than 10 cubic yards per year). Existing pit haul
roads, generally unpaved, are sufficient to support the existing traffic transporting small volumes of
mineral materials. Potential future development of additional mineral materials pits may require the
establishment of new pit haul roads. The mines are collectively permitted up to 2.0 million cubic yards of
material but have been averaging 1.2 million cubic yards of clinker/year.

The TBNG has seen an increase in the amount of salable minerals sold and the number of contracts and
request for contracts for salable minerals. Demand for salable minerals, particularly for scoria, sand, and
gravel, is projected to increase in proportion to the increase in energy mineral exploration and
development. These minerals are primarily used in the construction phase of energy mineral exploration
and development activities. Exploration and production of salable minerals is increasing. Local demand
and the ongoing needs for more mineral material from the public lands for various private and public
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projects have resulted in a large volume of mineral materials-related activity to be processed by the
Douglas Ranger District.
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3.9 PALEONTOLOGY

3.9.1  Bureau of Land Management

Paleontology is the study of fossils and related remains. A fossil is defined as any naturally occurring
evidence of past life (generally 10,000 years or older). The term “paleontological resources” includes any
fossilized remains, traces, or imprints of organisms that are preserved in or on the Earth’s crust, are of
scientific interest, and provide information about the history of life on Earth. Paleontological resources
constitute a fragile and nonrenewable scientific record of the history of life on Earth. Occurrences of
paleontological resources are closely tied to the geologic units (i.e., formations, members, or beds) that
contain them. The probability for finding paleontological resources can be broadly predicted from the
geologic units present at or near the surface. Therefore, geologic mapping can be used to assess the
occurrence potential of paleontological resources.

The BLM manages paleontological resources for scientific, educational, and recreational values and also
to protect or mitigate these resources from adverse impacts. To accomplish this goal, paleontological
resources must be professionally identified and evaluated, and paleontological data should be considered
as early as possible in the decision-making process. Paleontological resources are managed according to
the BLM Manual Section 8270, Paleontological Resource Management, BLM Handbook H-8270-1,
General Procedural Guidance for Paleontological Resource Management, and applicable BLM
instructional memoranda and bulletins. Additional preservation measures have been enacted under the
Omnibus Public Lands Act of 2009. In 2009, Congress passed the Paleontological Resources Preservation
Act as part of the Omnibus Public Land Management Act (Public Law 111-11). The Act mandated that
the Secretaries of the Interior and Agriculture manage and protect paleontological resources on federal
land using scientific principles and expertise. It also stipulated that they develop appropriate plans for
inventory, monitoring, and scientific and educational use of paleontological resources, in accordance with
applicable agency laws, regulations, and policies. Lastly, it stipulated that these plans shall emphasize
interagency coordination and collaborative efforts where possible with nonfederal partners, the scientific
community, and the general public. The BLM is currently developing regulations to implement the
requirements of this law.

The BLM is legally mandated to manage and protect paleontological resources for the benefit of the
public, primarily under the auspices of the FLPMA. Scientifically significant fossils include all vertebrate
fossil remains (body and trace fossils), and those plant and invertebrate fossils determined on a case-by-
case basis to be scientifically unique. Management of fossils found on BLM-administered lands is
restricted to public surfaces. Collecting fossils is allowed with some restrictions, depending on the
significance of the fossils. Hobby collecting of common invertebrate or plant fossils for personal use by
the public is allowed in reasonable quantities when only hand tools are used. Commercial collecting of
fossils is not permitted. Collection of all vertebrate and any scientifically significant plant or invertebrate
fossils may be done only under permits issued by the BLM to qualified researchers. The basic permit is
the survey and limited surface collection permit issued for reconnaissance work and collection of surface
finds with a 1-square-meter limit to surface disturbance. If the disturbance will exceed one square meter
or require mechanized equipment, the researcher must apply for an excavation permit. Prior to
authorization of an excavation permit (and, in some cases, for survey permits in Special Management
Areas [SMA], the BLM must prepare an Environmental Assessment (EA) for the proposed location as per
NEPA regulations. All fossils collected under a permit remain public property and must curate in an
approved repository.

BLM guidance (BLM Instruction Memorandum 2008-009, Potential Fossil Yield Classification System
for Paleontological Resources on Public Lands) defines a classification system to provide a more uniform
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tool to assess potential occurrences of paleontological resources and evaluate potential impacts. The
Potential Fossil Yield Classification (PFYC) system is intended to be applied as a broad approach for
planning efforts in evaluating specific projects. This is part of a larger effort to update BLM Handbook H-
8270-1, General Procedural Guidance for Paleontological Resource Management. Using the PFYC
system, geologic units are classified based on the relative abundance of vertebrate fossils or scientifically
significant invertebrate or plant fossils and their sensitivity to adverse impacts. A higher class number
indicates a higher potential for fossil yield. This classification is applied to the geologic formation,
member, or other distinguishable unit, preferably at the most detailed mappable level. It is not intended to
be applied to specific paleontological localities or small areas within units. Although significant localities
may occasionally be found in a geologic unit, a few widely scattered important fossils or localities do not
necessarily indicate a higher class; instead, the relative abundance of significant localities is intended to
be the major determinant for the class assignment. Five classes were developed: Class 1 has very low
potential for containing fossils and Class 5 has very high potential.

The PFYC system class assignments are:

* Class 1-Very Low. Geologic units that are not likely to contain recognizable fossil remains. The
land manager’s concern for paleontological resources on Class 1 acres is negligible. Surface-
disturbing activities will not require mitigation except in rare or isolated circumstances.

e C(Class 2-Low. Sedimentary geologic units that are not likely to contain vertebrate fossils or
scientifically significant invertebrate or plant fossils. The land manager’s concern for
paleontological resources on Class 2 acres is low. Surface-disturbing activities are not likely to
require mitigation except in rare or isolated circumstances.

* Class 3-Moderate or Unknown. Fossiliferous sedimentary geologic units where fossil content
varies in significance, abundance, and predictable occurrence; sedimentary may also be of
unknown fossil potential. The land manager’s concern for paleontological resources on Class 3
acres are moderate or cannot be determined from existing data. Surface-disturbing activities often
require field assessment to determine appropriate course of action.

* Class 4-High. Geologic units containing a high occurrence of significant fossils. Vertebrate
fossils or scientifically significant invertebrate or plant fossils are known to occur and have been
documented but may vary in occurrence and predictability. Surface-disturbing activities may
adversely affect paleontological resources in many cases. The land manager’s concern for
paleontological resources on Class 4 acres is high (depending on proposed action). A field survey
is usually required to assess local conditions. Mitigation will often be necessary before and/or
during these actions.

* Class 5-Very High. Highly fossiliferous geologic units that consistently and predictably produce
vertebrate fossils or scientifically significant invertebrate or plant fossils. Units are at risk of
human-caused adverse impacts or natural degradation. The land manager’s concern for
paleontological resources on Class 4 acres is very high. A field survey is usually required to
assess local conditions. Mitigation will often be necessary before and/or during these actions.

Existing Conditions

Conditions of the Planning Area

Some of the richest paleontological resources in the United States are in the planning area. The area
contains one of the most complete records of continental deposition in North America. Vertebrate fossils
are especially significant in the planning area. Paleontological research has been conducted in this part of
Wyoming since 1856. More than 50 museums and universities have searched the planning area for
vertebrate fossils and significant invertebrate and plant fossils. These fossils can be found in collections
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around the world. The rich paleontological resources present in the planning area can be attributed to the
area’s high elevation and continental climate, which hinder vegetative growth and soil development and
support erosion and bedrock exposure. Most fossils are discovered as scattered finds in areas of exposed
rocks. Paleontologists sometimes rely on the public-at-large, who can play a role in making significant
fossil discoveries. Exposures that produce significant fossils, particularly vertebrates, are rare, and,
consequently, the fossils are of considerable scientific value and interest wherever they are found. Some
localities in the planning area have yielded the only fossil record of certain extinct animals.

The planning area, which includes high fossil yielding geological formations, contains extensive
paleontological resources. While comprehensive paleontological inventories have not been completed for
the planning area, many paleontological studies have been conducted on BLM lands within the decision
area by various government, academic, and private industry personnel. Thousands of paleontological
localities have been documented over the past 150 years, representing a diverse array of plants,
invertebrates, and vertebrates and are managed for scientific and educational purposes. Numerous
paleontological fossil sites have been discovered and continue to be surveyed and recorded. Interest in
fossils and paleontology has been greatly stimulated in recent years, bringing new avocational and
professional visitors to the known fossil locations; there has been increased exploration to discover new
fossil localities. This has, in turn, increased agency concern for potential impacts on paleontological
resources from vandalism and theft. The current trend of paleontological resource use permits and
scientific activity is likely to continue and increase in the future. Clearances and monitoring of surface-
disturbing activities, land tenure adjustments, and scientific research are anticipated to be the primary
means of identifying paleontological localities.

In addition to the ACECs mentioned earlier, important paleontological resources in the planning area are
found in areas designated as National Natural Landmarks (NNL). One of these is the Como Bluff
National Natural Landmark (NNL) area, which encompasses 7,680 acres located about five miles east of
Medicine Bow. Como Bluff is a westward-plunging anticline containing formations from the Triassic
through the Cretaceous periods exposed in the face of the bluff. The “dinosaur graveyard fossil bed,” an
uncommon concentration of well-preserved fossils in the Jurassic Morrison Formation, is exposed in the
Como Bluff area. The fossils found in the Como Bluff area played a significant historic role in the
development of paleontology as a scientific discipline. Within the Sand Creek NNL, late Pleistocene and
more recent vertebrate fossil deposits were recovered within a feature known as the “animal trap.” This
NNL is located about 20 miles southwest of Laramie and includes 4,800 acres, of which the BLM
administers a 160-acre parcel of public land. Fossil deposits recovered from the animal trap include a
large extinct lion, an eagle-like vulture, a marten, and other species no longer found in the area.

Management challenges for paleontological resources in the planning area include implementation of
proper mitigation requirements, appropriate land use decisions and prescriptions, compilation of data
about known or potential paleontological localities, compilation of data on geological formations that may
contain fossils and their overall sensitivity for fragile or rare resources, methods of accessing data in a
timely fashion, and development of recreation and interpretive opportunities. Issues of concern that could
represent challenges to the management of paleontological resources include all surface-disturbing
activities, such as oil and gas exploration and development, coal bed methane development, other mineral
development (leasable, locatable, and salable)) ROWSs, and land-tenure adjustments. In addition,
adequately trained staff and proper funding are needed. Management of paleontological resources aims to
protect scientifically significant fossils for the benefit of the public. The current management direction
and forecast for paleontological resources is to implement the PFYC throughout the decision area and to
identify and record new findings. Another goal is to seek opportunities to identify areas with significant
paleontological resources for special management. Preservation measures for paleontological resources
enacted under the Omnibus Public Lands Act of 2009 would be implemented. Surface-disturbing
activities create the greatest danger to paleontological resources. Development of oil, gas, coal and other
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minerals and the realty actions, road and pipeline construction, and other surface disturbing activities
fragment the landscape; they may also cause outright destruction of sites as well as indirect impacts such
as theft. The positive effect of energy and mineral development is the increased knowledge of
paleontological resources that is gained by surveys, construction monitoring, and excavations.
Paleontological resources are managed to protect their important scientific values and will continue in the
future as the BLM continues to enact preservation measures via the Omnibus Public Lands Act of 2009
and other legislation.

Identified Paleontological Resources

Within the planning area, rocks as old as three billion years are exposed, but presently known noteworthy
fossil deposits date back to about 540 million years. Nearly all major fossil-bearing formations identified
within Wyoming have been found in the planning area. The major formations known to produce dinosaur
or marine reptile remains in the planning area include the Chugwater, Sundance, Morrison, and Lance
formations. The Ferris, Fort Union, Hanna, Wasatch, Wind River, Green River, Bridger, Washakie, and
White River formations are the main units that produce mammal fossils and other small non-mammalian
vertebrates.

Precambrian Era (4.6 billion to 570 million years ago)

The Precambrian rocks (PFYC 2-3) located within the planning area contain few paleontological
resources, except for some unique 1.7 billion year-old stromatolites (traces of blue-green algae) found in
the Medicine Bow Mountains.

Paleozoic Era (570 million to 245 million years ago)

The Paleozoic Era is divided into six periods: Cambrian, Ordovician, Silurian, Devonian, Carboniferous,
and Permian.

Cambrian Period (570 million to 505 million years ago)

* Flathead Sandstone (PFYC 2). Invertebrate fossils have not been reported from the Middle
Cambrian Flathead Sandstone. Brachiopods are known to occur in several localities throughout
Wyoming.

* Gros Ventre Formation (PFYC 2). Invertebrate fossils are known to occur in this Middle-Upper
Cambrian formation, including trilobites.

e Gallatin Limestone (PFYC 2). Invertebrate fossils are known to occur within this Upper
Cambrian formation.
Ordovician Period (505 million to 440 million years ago)
* Bighorn Dolomite (PFYC 2). Invertebrate fossils are known to occur within this Upper
Ordovician formation.
Silurian Period (440 million to 410 million years ago)
¢ Laketown Dolomite (PFYC 2). Invertebrate fossils are known to occur within this Middle-
Upper Silurian formation.
Devonian Period (410 million to 360 million years ago)

* Darby Formation (PFYC 2-3). Fossils in this Upper Devonian formation include several
invertebrate groups and conodonts.
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Carboniferous Period (360 million to 285 million years ago)

Madison Limestone (PFYC 3). This Lower Carboniferous (Mississippian) formation has
produced abundant invertebrates, including mollusks, crinoids, brachiopods, and corals.

Amsden Formation (PFYC 3). This Carboniferous (Mississippian/Pennsylvanian) formation has
produced abundant invertebrate fossils.

Tensleep Sandstone Limestone (PFYC 2). This Carboniferous (Pennsylvanian) Permian
formation has produced invertebrate fossils.

Permian Period (285 million to 245 million years ago)

Casper Formation (PFYC 3). This Carboniferous (Pennsylvanian)-Permian formation has
produced abundant invertebrate fossils.

Phosphoria Sandstone Limestone (PFYC 3). This Permian formation has produced abundant
invertebrate fossils.

Mesozoic Era (245 million to 65 million years ago)

The Mesozoic Era is often referred to as the “Age of Dinosaurs.” The Mesozoic Era is divided into three
periods: Triassic, Jurassic, and Cretaceous.

Triassic Period (245 million to 210 million years ago)

Chugwater Formation/Group (PFYC 3-4). Vertebrate remains and traces are sporadic from this
formation. Much more work is required to assess its paleontological potential. The Upper Triassic
Alcova Limestone Member of the Chugwater Formation contains the unique occurrence of the
marine reptile Corosaurus.

Jurassic Period (210 million to 145 million years ago)

Stump Sandstone (PFYC 3). Rare fossil vertebrates have been reported in this Middle to Upper
Jurassic formation, and invertebrate and trace fossils have been reported in abundance.

Sundance Formation (PFYC 4-5). The Redwater Shale Member of this Middle-Upper Jurassic
unit contains many invertebrate fossils, including clams, crinoids (sea lilies), and belemnites
(squid-like animals). Pterosaur tracks occur in this formation at various sites around the state.
Ichthyosaur, mosasaur, and plesiosaur specimens occur in this formation.

Morrison Formation (PFYC 5). This Upper Jurassic Formation is well known for producing a
significant and highly diverse fauna and flora that include mollusks, fishes, amphibians, small
reptiles and early mammals as well as various dinosaurs (e.g., Diplodocus, Camarasaurus,
Camptosaurus, Allosaurus, Brachiosaurus, Apatosaurus, and Stegosaurus), in addition to
numerous trace fossils (e.g., footprints). This formation is found throughout the Rocky Mountain
area and is noted for fossil deposits at Dinosaur National Monument, Como Bluff, and other
world-class sites

Cretaceous Period (145 million to 65 million years ago)

Cloverly Formation (PFYC 5). This Lower Cretaceous formation has produced a diverse
dinosaur fauna, including iguanodonts, theropods, and ankylosaurs, as well as other Mesozoic
reptiles and early mammals.

Mowry Shale (PFYC 3). This Lower Cretaceous formation commonly contains marine fish and
invertebrate remains and various trace fossils.
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* Mesa Verde Formation/Group (PFYC 3-4). Vertebrate remains and traces are sporadic from
this formation. Much more work is required to assess the paleontological potential of this Upper
Cretaceous unit.

* Medicine Bow Formation (PFYC 3-4). This Upper Cretaceous formation is known to produce
vertebrate fossils of scientific significance, including the remains of marine and freshwater
invertebrates, terrestrial plants, and terrestrial vertebrates. Microfossils (pollen) and megafossils
(leaf and stem imprints and petrified and carbonized wood) have been found in the formation.
Invertebrate fossils include marine foraminifers and brackish-water gastropods and bivalves. The
formation has also produced dinosaur bones (e.g., ceratopsian Triceratops) and the remains of
small reptiles and mammals from the Late Cretaceous Period.

* Lance Formation (PFYC 5). This Upper Cretaceous formation produces a diverse fauna and
flora, including tyrannosaurs, ankylosaurs, hadrosaurs, ceratopsians, and pachycephalosaurs, as
well as mammals, reptiles, amphibians, birds, and fish. It also contains various trace fossils (e.g.,
footprints).

* Evanston Formation (PFYC 3). This formation straddles the Cretaceous and Paleocene
boundary, which is considered significant in terms of providing evidence for the extinction of
dinosaurs and other species.

Cenozoic Era (65 million years ago to present)

The Cenozoic Era, also known as the “Age of Mammals,” spans from 65 million years ago to the present
day. The Cenozoic is broken into two periods, the Tertiary (Paleogene and Neogene) and the Quaternary.
Because of a more complete fossil record, the Tertiary Period can be broken down further into five
epochs: Paleocene, Eocene, Oligocene, Miocene, and Pliocene. The Quaternary Period is broken into two
epochs: the Pleistocene and Holocene (or Recent, the current period of geologic time).

Tertiary Period (65 million to 1.8 million years ago)
* Paleocene Epoch (65 million to 54 million years ago).

e Ferris Formation (PFYC 5) produces fossils of particular significance, because the strata
contain the Cretaceous-Tertiary boundary that dates to the time of the extinction of the dinosaurs
and adaptive radiation of mammals. The formation has produced the remains of early Paleocene
mammals as well as fossil leaves and shells of freshwater invertebrates and trace fossils.

*  Fort Union Formation (PFYC 3-4). This Paleocene formation contains abundant vertebrate and
invertebrate fossils as well as plant remains.

* Hanna Formation (PFYC 5) has produced the remains of terrestrial and aquatic vertebrates,
invertebrates, and plants of Paleocene to possibly earliest Eocene age. These fossils are
significant because the Paleocene-Eocene boundary dates to the transition from Archaic to
Modern orders of mammals.

*  Eocene Epoch (54 million to 38 million years ago).

» Battle Springs Formation (PFYC 3). This Upper Paleocene-Eocene Formation contains
occasional vertebrate fossils.

¢ Wasatch Formation (PFYC 5). This Late Paleocene-Middle Eocene formation contains
extensive mammal remains. At Fossil Butte National Monument, for example, the fossil
assemblages contain at least eight species of reptiles and as many as 34 species of mammals.
Reptiles include lizards, turtles, crocodiles, and alligators. Mammals include carnivores,
perissodactyls, condylarths, artiodactyls, and primates. Aquatic reptiles dominate the lower two
assemblages, while mammals and lizards dominate the upper assemblage.
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*  Wind River Formation (PFYC 5). This Lower Eocene Formation contains mammal, reptile, and
fish fossils. The Lysitean and Lostcabinian subages of the Wasatchian North American Land
Mammal Age are based on fossils recovered partly within the planning area near the communities
of Lysite and Lost Cabin. These age designations are used throughout North America to
categorize mammal fossils from these time periods.

* Green River Formation (PFYC 5). This Lower to Middle Eocene formation represents one of
the most important Cenozoic deposits in the world. This formation contains a spectacular
assemblage of vertebrate and invertebrate fossils. It is famous for well-preserved mammal, fish,
turtle, bird, snake, insect, and plant fossils. Fossil Butte National Monument was created to
preserve, display, and interpret paleontological resources of the Green River and Wasatch
formations.

* Bridger Formation (PFYC 5). This Middle Eocene formation has produced at least 25 families
of fossil mammals and is world-renowned among paleontologists. Numerous invertebrate and
plant localities also occur in this formation, including fossil mollusks, leaves, algae, pollen,
spores, and insects.

*  Washakie Formations (PFYC 5). This Upper Eocene Formation contains an abundant mammal
fauna.

Oligocene, Miocene, or Pliocene Epochs (38 million to 1.8 million years ago)

*  White River Formation (PFYC 5). Thousands of fossil invertebrate and vertebrates have been
collected from this Eocene/Oligocene unit, including mammals, reptiles, fish, and birds. This
formation is found throughout the Northern Great Plains and forms the landscape preserved at
Badlands National Park in South Dakota.

* Bishop Conglomerate (PFYC 2). This Oligocene Formation contains a low fossil potential.

*  Brown’s Park Formation and Miocene rocks undivided (PFYC 3). Miocene units within the
planning area contain occasional vertebrate fossils.

Quaternary Period (1.8 million to present)

The Quaternary is broken into two epochs: Pleistocene (the time of the “Ice Ages”) and Holocene. Rare
vertebrate fossils have been recorded from the alluvium and colluvium (PFYC 1-2) in the planning area.

3.9.2 Forest Service

In 2009, Congress passed the Paleontological Resources Preservation Act (PRPA) as part of the Omnibus
Public Land Management Act (P.L. 111-11). The PRPA mandated that the “Secretary [of Agriculture]
shall manage and protect paleontological resources on Federal land using scientific principles and
expertise. The Secretary shall develop appropriate plans for inventory, monitoring, and the scientific and
educational use of paleontological resources, in accordance with applicable agency laws, regulations, and
policies. These plans shall emphasize interagency coordination and collaborative efforts where possible
with nonfederal partners, the scientific community, and the general public”. As defined by the PRPA,
paleontological resources are “any fossilized remains, traces, or imprints of organisms, preserved in or on
the Earth’s crust, that are of paleontological interest and that provide information about the history of life
on Earth.”

The Forest Service Rocky Mountain Region has developed a classification system of geologic units
according to their probability of containing scientifically significant fossil resources (referred to as the
FYPC). The FYPC is designed to provide Forest Service management a way of prioritizing protection of
paleontological resources. Under this system, geologic formations are classified on a scale from 1 to 5
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(with 5 as the highest paleontological sensitivity) to reflect the likelihood of containing scientifically
significant fossils. A new classification system for categorizing paleontological resource potential
occurrence is currently being developed by Forest Service paleontological resource specialists.

Medicine Bow National Forest

Overview

The Laramie Mountains are a northern extension of the Colorado Front Range of the Rocky Mountains.
The range is characterized by a Precambrian granitic core, metamorphosed in areas to granitic gneiss.
Erosion has resulted in a regolith of grus on the surface in upland areas. The mountains are flanked by
Oligocene and Miocene sedimentary rocks.

Due to the age and nature of the geology of the portion of the MBNF that is within sage-grouse core area,
the potential for preservation of paleontological resources is extremely low (FYPC = 1). There are no
documented paleontological resource surveys and no known fossil localities in and around the sage-
grouse core area. Stromatolites are known from Precambrian sediments elsewhere in the MBNF (Snowy
Range).

Younger sedimentary units that have higher potential to yield scientifically significant fossils occur
outside the sage-grouse core area and primarily outside the Forest boundary. Below is a description of the
geologic unit that is within the MBNF boundary but outside the sage-grouse core area, and its
corresponding potential for producing paleontological resources (i.e., FYPC).

White River Group (Late Eocene-Late Oligocene)

Late Eocene-Late Oligocene (Chadronian-Arikareean NALMAs) has an FYPC rating of 5. It contains tan
to whitish fine-grained volcaniclastic siltstones and mudstones, with some local greenish conglomerate
channel sandstones. Fossils include fish, frogs, lizards, turtles and snakes, tiny rodents, rabbits,
insectivores, saber tooth cats, dogs, horses, camels, oreodonts, rhinoceroses, and Titanotheres.

Current Management Practices

The Forest Service recognizes multiple-use values for paleontological resources, including a legacy for
present and future generations; scientific significance, education and interpretation; recognition of
aesthetic qualities; and public participation. The PRPA set specific regulations for permission, collection,
and curation of paleontological resources from federal lands. Furthermore, it is the policy of the Forest
Service to complete a paleontological resources inventory for all National Forest System Lands
potentially impacted by agency and non-agency project proposals. For sites located during these
inventories, it is policy to complete a paleontological resource site form.

Management Issues and Concerns

The protective measures taken for the benefit of the Greater Sage-Grouse will likely not result in any type
of adverse effects to paleontological resources.

Thunder Basin National Grassland

Overview

The TBNG occurs in the southeast portion of the Powder River Basin, a northwest-southeast trending
intraforeland sedimentary basin created during the Laramide Orogeny. The geologic units exposed across
the eastern one-third of the TBNG represent marine and terrestrial sediments deposited within and along
the western margin, respectively, of the Cretaceous Interior Seaway. Many of these formations are known
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to produce fossil vertebrates across Western Interior North America. One fossil vertebrate and several
invertebrate localities have been reported from Cretaceous sediments within the sage-grouse core area in
the northeast portion of the TBGN. None of the discoveries are considered scientifically significant. Many
other localities are known outside the sage-grouse core area, including the Alkali Creek Paleontological
Special Interest Area located in the southeast portion of the TBNG.

Sediments get progressively younger in age traveling west across the TBNG. The western two-thirds of
the grassland consist of the Paleogene, non-marine Fort Union, and Wasatch formations. Equivalent rock
units in sedimentary basins across the Rocky Mountain region are known for producing abundant and
significant fossil assemblages. These units are far less fossiliferous in the Powder River Basin. However,
numerous fossil localities have been reported in the TBNG, the majority in the Wasatch Formation; none
are considered scientifically significant. Only a single plant locality is known within the sage-grouse core
area in the central TBNG. Below are descriptions of the geologic units that are within the sage-grouse
core area on the TBNG, and their corresponding potential for producing paleontological resources (i.e.,
FYPC).

Pierre Shale (Cretaceous)

Late Cretaceous (Santonian and Campanian) has an FYPC rating of 3. This unit consists of dark gray to
black marine shale with stringers of bentonite and layers of nodules that are recognizable over long
distances. This formation records the last major transgression of the epicontinental seaway. Fossils
include ammonites, snails, clams, crabs, mosasaurs, plesiosaurs, fish, sharks, turtles, pterosaurs, and
flightless birds.

Fox Hills Sandstone (Cretaceous)

Late Cretaceous (Maastrichtian) has an FYPC rating of 2. This unit consists of a nearshore marine
sandstone that includes some localized terrestrial deposits. The depositional environment was the
shoreline of the last major seaway to invade central North America. Fossils include invertebrates
(including ammonites), plants, and rare vertebrates (fish, mammals, crocodiles, dinosaurs, and marine
reptiles, such as mosasaurs).

Lance Formation (Cretaceous)

Late Cretaceous (Maastrichtian) has an FYPC rating of 5. This formation is composed of gray and tan
mudstones, sandstones, and locally thick lignites. These fluvial sediments were deposited along the
western margin of the retreating Western Interior Seaway. The Lance Formation is known for dinosaur
fossils, the most common being Triceretops and Anatosaurus, as well as 19 other genera. Also found in
the Lance Formation are sharks, bony fish, frogs, salamanders, turtles, crocodiles, lizards, birds,
mammals, freshwater invertebrates, leaves, and pollen.

Fort Union Formation (Paleocene)

Late Paleocene has an FYPC rating of 3. It is well known for coal and gas production in the Powder River
Basin. The non-marine Fort Union Formation is composed of three members, which are, from oldest to
youngest, the Tullock, Lebo, and Tongue River. Fort Union sediments consist of fluvial and lacustrine
sandstones, mudstones, and coal. In the Powder River Basin, the Fort Union Formation often cannot be
distinguished lithologically from the overlying Wasatch Formation. In general, fossils associated with the
Fort Union are plant fossils, including magnolia, sycamore, maple, oak, fig, and birch. Some vertebrate
fossils are known from selected localities on private lands.

3-152 Wyoming Sage-grouse Land Use Plan Amendment



Draft EIS Chapter 3—Paleontology

Wasatch Formation (Eocene)

Latest Paleocene — Early Eocene has an FYPC rating of 5. The Wasatch Formation of the Powder River
Basin is generally understood to be coeval with other Early Eocene sediments in Wyoming (i.e., the
Willwood Formation of the Bighorn Basin, Indian Meadows and Wind River formations of the Wind
River Basin, and the Wasatch Formation of the Green River, Washakie, and Great Divide Basins). The
Wasatch Formation is composed mainly of sandstones, mudstones, and some carbonaceous shale units.
The carbonaceous shales of this formation are rarely of coal quality. Clinker (baked sediments as a result
of underground coal fires, locally referred to as “scoria”) deposits are also present in this formation.

The Wasatch Formation of the Powder River Basin is much more likely to have fossil vertebrates than is
the Fort Union Formation. This situation may be related to less acidic burial conditions of the sediments,
as shown by the common, secondary, and euhedral gypsum crystals preserved in the carbonaceous shale
units. Fossil invertebrates are rare, but they are sometimes discovered. Some vertebrate fossils are known
from selected localities on private lands.

Quaternary Alluvium

This has an FYPC rating of 2. Quaternary alluvium occurs sporadically throughout the TBNG, typically
within drainages. There are no reported Quaternary fossil localities on the TBNG.

Current Management Practices

The Forest Service recognizes multiple-use values for paleontological resources, including a legacy for
present and future generations; scientific significance, education and interpretation; recognition of
aesthetic qualities; and public participation. The PRPA set specific regulations for permitting, collection,
and curation of paleontological resources from federal lands. Furthermore, it is the policy of the Forest
Service to complete a paleontological resources inventory for all National Forest System Lands
potentially impacted by agency and non-agency project proposals. For sites located during these
inventories, it is policy to complete a paleontological resource site form.

Management Issues and Concerns

The protective measures taken for the benefit of the Greater Sage-Grouse will likely not result in any type
of adverse effects to paleontological resources.
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3.10 RECREATION RESOURCES
3.10.1 Bureau of Land Management

General Planning Area Description

Outdoor recreation is recognized as an important land use providing social and economic benefits at
national, regional and local levels, and is more and more frequently being considered the dominant use on
many public lands (Driver 1996). The BLM provides opportunities for outdoor recreation and nature-
based tourism under the concept of multiple-use management. The goal of the recreation program is to
allow a diverse array of resource-dependent outdoor recreation opportunities while providing for visitor
services, resource protection, and the health and safety of public land users.

Recreation activities on public lands in the planning area can be both consumptive and non-consumptive.
These activities include, but are not limited to, sightseeing, touring, hiking, mountain biking, skiing,
snowmobiling, OHV use, horse packing and riding, river rafting, boating, photography, rock collecting,
wildlife viewing, camping, fishing, and hunting (with the latter two categories accounting for the majority
of visitor days).

Most of the recreation within the planning area is dispersed. Dispersed recreation consists of activities of
an unstructured type that are not confined to specific locations or dependent on recreation sites.
Additionally, each of the six field offices in the planning area has one or more developed recreation sites
(Map 3-14—Developed Recreation Sites). Developed recreation sites operated in the planning area range
from minor improvements for parking to multisite hosted campground facilities.

Management prescriptions on public lands emphasize monitoring, education, and enforcement to reduce
user conflicts and to provide resource protection. Monitoring and enforcement of dispersed recreation is
limited, especially in areas with a small percentage of public lands or limited access. The BLM is
dependent upon cooperation from public land users and other federal and state agencies for the successful
management of these areas. Complaints are handled on a case-by-case basis, the majority of which
involve illegal posting or otherwise restricting public access to federal lands, trespass onto private lands,
and vandalism to vegetation and soils. In many Field Offices, the BLM places signs to identify public and
private land boundaries, interpret resources, and provide regulatory and informational kiosks in high use
areas. Detailed information is available to the public through informational pamphlets, land-ownership
maps, and online websites. Moreover, the BLM promotes educational programs that inform the public
and increase awareness. Examples of these programs include Tread Lightly, Leave No Trace, and
Operation Respect.

Recreation use trends are expected to increase in the future (Wyoming State Office of Travel and Tourism
2006; Haas 2002; Cole 1996; Mueller et al. 2002) and the rising public demand for recreation
opportunities will likely increase the complexity of managing dispersed recreation. Recreation use trends
results are also derived from Visitor Satisfaction Surveys and statistics from Recreation Management
Information System (RMIS). Statistics regarding visitors to public lands could be provided for a 10-year
span (Table 3-54).

Table 3-54 Visitor Estimations Table for BLM

Field Office | 2012

Muddy Mountain EEA 17,442 34,875

Casper Goldeneye Wildlife and Recreation Area 680 2,000
North Platte 13,120 201,748*
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Field Office | SRMA | 2002 | 2012
Middle Fork N/A N/A
Poison Spider N/A 4,135
National Historic Trails 84,847 73,987
Pine Creek N/A 3,000
Raymond Mountain N/A 1,000
Kemmerer
Dempsey Ridge N/A 4,500
National Historic Trails N/A N/A
Stateline 2,823 2,174
Newcastle Cedar Creek Included Included
Cabin Creek Included Included
Scab Creek 8,300 11,925
Boulder Lake 3,428 2,738
Pinedale
Green and New Fork Rivers 15,748 16,540
CCC Ponds N/A 11,512
Continental Divide Scenic Trail 4,106 8,880
Rawlins North Platte River 34,228 53,123
Shirley Mountains 6,500 25,915
Greater Sand Dunes 8,934 77,531
Rock Springs
National Historic Trails 44,551 26,508

Extrapolated from BLM’s Recreation Management Information System (RMIS)

Numbers highlighted in run show an increase in visitation. *Significant improvements and campgrounds have been constructed
along the North Platte River over the past ten years. The North Platte River has also gained national attention due to being
ranked as one of the top rivers for trout fishing.

Visual resources are relevant to recreation activities in several ways. Sightseeing is a recreation activity
that depends on the quality of visual resources. Some recreation activities, such as river floating and
hiking, are enhanced by a high degree of visual quality. This is especially true along several historic trails
and National Scenic Byways which cross the planning area. Activities, such as road building, oil and gas
development, OHV use, and other surface disturbing activities have an impact on visual resources and
therefore on recreation opportunities and experiences.

Noise, as it affects recreation opportunities, is usually considered to be intrusive. As population growth
and industrial development continue to increase, noise in rural and primitive areas becomes more evident.

Recreation Opportunity Spectrum

Three of the six field offices in the planning area, Pinedale, Rawlins, and Rock Springs, use the
Recreation Opportunity Spectrum (ROS) to manage recreation resources. The ROS is a method widely
used by the BLM and other land management institutions to characterize recreation opportunities in terms
of setting, activity, and experience opportunities. The classification of opportunity experiences and
settings range along a continuum from primitive to urban. The BLM uses this classification system as a
tool to develop management actions that achieve desired recreation outcomes in terms of benefits,
experiences, and activities. The goals of the ROS system are to (1) establish outdoor recreation
management goals and objectives for specific areas, (2) allow for modification of recreation opportunities
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when other resource management actions are needed, and (3) establish standards for an area that would
allow monitoring of the recreation experience and opportunity setting.

The ROS categories are generally described as follows:

* Primitive-characterized. Characterized by a roadless, essentially unmodified natural
environment. Activities might include camping, hiking, enjoying scenery or natural features,
photography, hunting, swimming, fishing, canoeing, sailing, and river running (nonmotorized
craft).

* Back country-characterized. Characterized by a roadless, predominantly unmodified natural
environment. Activities might include camping, hiking, enjoying scenery or natural features,
photography, hunting, swimming, fishing, canoeing, sailing, and river running (nonmotorized
craft).

* Middle country-characterized. Same as back country-characterized, except motorized use is
permitted.

* Front country-characterized. Characterized by a generally natural environment, with evidence
of resource modification and utilization harmonizing with the natural environment. Motorized
travel is permitted.

* Rural. Characterized by a substantially modified natural environment. Activities might include
camping, hiking, enjoying scenery or natural features, photography, swimming, fishing, canoeing,
sailing, river running (motorized craft), power boating, picnicking, rock collecting, wood
gathering, auto touring, water skiing and other water sports, interpretive services use, rustic
resorts and organized camps, competitive games, spectator sports, bicycling, jogging, outdoor
concerts, and modern resorts.

* Urban. Characterized by a substantially modified natural environment that can no longer be
classified as “rural.”

Special Recreation Permits

In addition to managing lands for general dispersed recreation activities, each field office within the
planning area also administers Special Recreation Permits (SRPs) for specific nonexclusive commercial
or competitive recreation activities. These permits are issued to protect natural and cultural resources
while providing a mechanism to accommodate commercial recreation uses. Permits are processed on a
case-by-case basis. The five general categories of SRPs are commercial, competitive, vending, individual
or group use in special areas, and organized group activity and event use (BLM 2003a). Permit lengths
depend on activities proposed in the area in question and the past record of the potential permittee. A
large portion of SRPs issued within the planning area are for professional hunting outfitting and guiding
services. Permits are also issued for competitive events, vending, and group activities. Numbers and types
of SRPs can be found under the individual field office sections below.

Special Recreation Management Areas

In accordance with BLM’s Land Use Planning Handbook, each BLM field office has identified Special
Recreation Management Areas (SRMAs) to manage important recreation resources. The primary
objective of establishing SRMAs is to direct recreation program priorities toward areas with high resource
values, elevated public concern, or large amounts of recreation activity. There are 17 SRMAs in the
planning area. Individual acreages and brief descriptions of SRMAs can be found under the individual
field office sections below. Site-specific recreation area management plans have been developed or are
currently being developed for many of these heavily used areas throughout the planning area.
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Casper Field Office

Recreation opportunities in the Casper Field Office largely consist of hunting and fishing opportunities
with a variety of other recreation uses taking place. Of the 27 SRPs administered by the Casper Field
Office, 22 are for professional hunting outfitters and guide services.

There are two developed recreation sites managed by the Casper Field Office, consisting of BLM
campgrounds and interpretive kiosks along the South Bighorn-Redwall Backcountry Byway. Developed
recreation sites near the Seminoe to Alcova Backcountry Byway are managed by Natrona County and
Wyoming State parks.

There are six SRMAs in the Casper Field Office:

*  Muddy Mountain Environmental Education Area (EEA) (1,420 acres)
— Managed for camping and hiking in wildlife habitat.
* Goldeneye Wildlife and Recreation Area (890 acres)
— Managed for fishing opportunities in wetland habitat.
*  North Platte River SRMA (3,560 acres)
— Managed for historic sightseeing, river-based recreation, and fishing.
e Middle Fork SRMA (12,910 acres)
— Managed for hunting and fishing.
* Poison Spider OHV Park (290 acres)
— Managed to provide a venue for unlimited off-road all-terrain vehicles (ATV) and motorcycle
riding.
* National Historic Trails (NHTs) (includes Oregon, California, Pony Express, and Mormon
Pioneer NHTs)
— Managed for historic preservation, education and interpretation.

Other recreation areas in the Casper Field Office include two backcountry byways (South Bighorn/Red
Wall and Seminoe/Alcova), and other historic trails.

Kemmerer Field Office

Recreation opportunities in the Kemmerer Field Office, like other offices in the planning area, mostly
revolve around fishing and hunting. Eight of the 13 SRPs are for commercial hunting outfitters. The
others are for snowmobile riding and mountain bike races.

All four developed recreation sites in this area are organized camping areas; Fontenelle Creek, Slate
Creek, Weeping Rock, and Tailrace campgrounds.

Four SRMAs are designated in the Kemmerer Field Office:

* Pine Creek Canyon SRMA
— Managed for riparian, water, and wildlife values.
* Raymond Mountain SRMA
— Managed to provide back country (non-motorized) dispersed recreation experiences.
* Class 1 portions of the Oregon-California National Historic Trail SRMA
— Managed to provide an opportunity to visit and learn about trail history and use, while
maintaining setting character and present condition of trails and associated historic sites.
*  Dempsey Ridge SRMA
— Managed for dispersed recreation opportunities in a natural setting.
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Other recreation areas in the Kemmerer Field Office include National Historic Trails, a snowmobile trail
system, a cross-country ski trail, and an OHV hill climb area.

Newcastle Field Office

The Newcastle Field Office recreation program is characterized by mostly undeveloped and unstructured
dispersed recreation opportunities, with hunting primarily for mule deer and pronghorn antelope making
up the bulk of the visitation. The 11 SRPs in the field office consist primarily of commercial hunting
outfitting and guiding services.

There is only one developed recreation site within the field office; the Mallo Trail. Future developed
recreation sites are being planned at the Meadow Draw Reservoir Recreation Area as well as other
dispersed sites.

There are three SRMAs in the field office:

¢ Stateline SRMA
¢ Cedar Creek SRMA
¢ (Cabin Creek SRMA.

Since 2005, visitation in the Newcastle Field Office has increased by approximately 23.6 percent, from
8,266 visitor days to 10,220 visitor days in FY 2009 (BLM 2010). Activities with the most notable
increases in participation include camping, driving for pleasure, big game hunting, wildlife viewing,
hiking, horseback riding and OHV use. Visitation is expected to remain relatively constant or slightly
increase in the next five years, unless additional public access is acquired in the planning area.

Pinedale Field Office

The Pinedale Field Office recreation program is characterized by a variety of recreation uses along a
major river system (the Upper Green River) and proximity to several major mountain ranges. The field
office issues commercial permits to 43 operators serving clients associated with big game hunting,
fishing, and competitive and group activities on public lands. There is a growing interest in other types of
commercial recreation use in the field office. Examples of these activities include guided backcountry
horse touring, touring historic features such as the Lander Trail, and viewing wildlife.

There are eight developed recreation sites in the Pinedale Field Office: Warren Bridge Campground,
Warren Bridge River Access Area, Boulder Lake Campground, Boulder Lake Boat Access, Stokes
Crossing Campground, New Fork Campground, Scab Creek Campground, and the CCC Pond Recreation
Area.

There are four SRMASs in the Pinedale Field Office:

*  Scab Creek (18,460 acres)
— Managed for camping, horseback riding, rock climbing, hunting, and fishing.
* Boulder Lake (5,790 acres)
— Managed for boating, fishing, hunting, and camping.
¢ Green and New Fork Rivers SRMA (32,560 acres)
— Managed for scenic boating, fishing, and camping.
* CCC Ponds SRMA (1,040 acres)
— Managed for quick access for area residents and visitors to enjoy open space and view
spectacular lake and glacial scenery.
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Other designated recreation areas include the Continental Divide Snowmobile Trail system and the
National Historic Oregon Trail (Lander Trail). Interpretive sites along the Lander Trail and at other
locations inform visitors about the fur trapping era, western explorers and area settlement. Trapper’s Point
and the DeSmet Monument are two interpretive sites on public lands that depict significant information
relative to historic “rendezvous” of mountain men on the Upper Green River.

Rawlins Field Office

In the Rawlins Field Office, recreation opportunities consist of primarily dispersed recreation in middle
and front-country settings, with some primitive opportunities. Approximately 55 SRPs are issued by the
field office, 75% of which are for outfitting hunting, 20% are for floating/fishing, and 5% are for other
recreational activities such as wild horse viewing and horseback riding.

There are 11 developed recreation sites in the Rawlins Field Office: Rim Lake Recreation Site, Teton
Reservoir Recreation Site, Encampment River Campground (fee site), Bennett Peak Recreation Site (fee
site), Corral Creek Campground, Dugway Recreation Site, Prior Flat Campground, Lake Hattie Reservoir,
Twin Buttes Lake, Wheatland Reservoir #3, and East Allen Lake.

There are three SRMAs in the Rawlins Field Office:

* Continental Divide National Scenic Trail SRMA (82 miles of trail)
— Managed for camping, hiking, mountain biking, and driving in proximity to the Continental
Divide.
*  North Platte River SRMA (5,060 acres)
— Managed for water-related recreation activities, such as floating, picnicking, waterfowl
hunting, camping, and wildlife viewing.
*  Shirley Mountain SRMA (24,440 acres)
— Managed for dispersed hunting, camping, caving, OHV use, and wildlife viewing.

Other designated recreation areas include the Jelm Mountain Area, the Pedro Mountains Area, the
Laramie Plains Lakes Area, and the Rawlins Fishing Areas.

Rock Springs Field Office

The recreation resources of the Rock Springs Field Office are mostly dispersed. The major recreation
boundaries of the field office include Flaming Gorge National Recreation Area, the Green River, and the
Wind River Front. Major recreation locations include the Greater Sand Dunes Area, the Oregon Buttes,
Little Mountain, Blucher Creek, Three Patches Picnic Area, Pine Mountain, Wild Horse Loop Tour, and
the Oregon Trail and its variant routes. Approximately nine SRPs are issued/managed by the field office,
80% of which are for hunting outfitters. The remaining 20% activities include wild horse viewing and
horseback riding tours.

The Rock Springs Field Office has two developed recreation sites, the 14 Mile Rest Area (which is
currently closed) and Three Patches. There are 22 semi-developed recreation sites, eight sites in the field
office that are managed by other entities, and 11 undeveloped (dispersed) sites. Plans are pending to
develop the Sweetwater River Bridge Campground and Guard Station Campground as well as to expand
the off road vehicle parking/camping area in the Sand Dunes.

There are two SRMAs in the Rock Springs Field Office:

e Greater Sand Dunes (41,640 acres)
— Managed for OHV use and camping.
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*  Oregon Mormon Pioneer National Historic Trails (315 miles of trail)
— Managed for cultural touring, driving, and hiking.

Other major recreation locations in the field office include the Oregon Buttes, and Little and Pine
Mountains. There are five backcountry byways designated in the field office: Tri-Territory Loop, Lander
Road, Red Desert, Fort LaClede Loop, and Firehole-Little Mountain Loop. The field office is also
exploring opportunities for mountain biking.

3.10.2 Forest Service

General Planning Area Description

Outdoor recreation is recognized as an important land use that provides social and economic benefits on
national, regional, and local levels and is more frequently being considered the dominant use on many
public lands. The Forest Service provides opportunities for outdoor recreation and nature-based tourism
under the concept of multiple-use management. Recreational activities on public lands are multi-faceted
and are both consumptive and non-consumptive. Forest Service-administered lands provide a broad
spectrum of outdoor recreation opportunities, affording visitors the freedom of recreational choice with
minimal regulatory constraints. Dispersed recreation uses on Forest Service-administered lands includes,
but is not limited to, sight-seeing, touring, hiking, mountain biking, fishing, photography, wildlife
viewing, camping, OHV use, and hunting (with the latter two categories accounting for the majority of
visitor days). These recreational opportunities are offered to the public on all Forest Service-administered
lands where legal access is available.

Winter and summer recreation opportunities, both motorized and non-motorized, are being managed to
provide experiences to meet the desires of forest visitors for scenery, solitude, setting, and continued
accessibility. Recreationists continue to enjoy the scenery of both mountain forests and non-forested
areas. A broad range of recreation opportunities, from primitive to developed, are available.

Developed recreation sites on National Forest System Lands include, campgrounds, picnic grounds, day
use areas, trailheads, cabin/lookout rentals, observation points, accessible fishing platforms, scenic
overlooks, and other recreation facilities that provide universal access and services to the public.

In addition to managing lands for general dispersed recreation activities, the Forest Service administers a
number of Recreation Special Use Permits for specific nonexclusive commercial or competitive
recreational activities. These permits are issued to provide a mechanism to accommodate commercial
recreational use while protecting natural and cultural resources.

It is important to note that recreation on all National Forest System Lands is directly linked with its
transportation systems. The Forest Service and State of Wyoming have taken steps to address the need for
access while providing a safe and efficient travel management system as well as enhancing the motorized
recreational opportunities. Transportation and Access Management, including OHV use is discussed in
Section 3.15 of this Chapter.

The Forest Service uses the ROS to manage recreation resources. The ROS is a method widely used by
the Forest Service and other land management institutions to characterize recreation opportunities in
terms of setting, activity, and experience opportunities. The classification of opportunity experiences and
settings range along a continuum from primitive to urban. The Forest Service uses this classification
system as a tool to develop management actions that achieve desired recreation outcomes in terms of
benefits, experiences, and activities. The goals of the ROS system are to (1) establish outdoor recreation
management goals and objectives for specific areas, (2) allow for modification of recreation opportunities
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when other resource management actions are needed, and (3) establish standards for an area that would
allow monitoring of the recreation experience and opportunity setting.

The ROS categories are generally described as follows:

* Primitive: The area is characterized by an essentially unmodified natural environment of fairly
large size. Interaction between users is very low and evidence of other users is minimal. The area
is managed to be essentially free from evidence of human-induced restrictions and controls.
Motorized use within the area is not permitted.

*  Semi-primitive Nonmotorized: The area is characterized by a predominately natural or natural-
appearing environment of moderate to large size. Interaction between users is low, but there is
often evidence of other users. The area is managed in such a way that minimum onsite controls
and restrictions may be present, but would be subtle. Motorized recreation is not permitted, but
local roads used for other resource management activities may be present on a limited basis. Use
of such roads is restricted to minimize impact on recreational opportunities.

e Semi-primitive Motorized: The area is characterized by a predominately natural or natural
appearing environment of moderate to large size. The concentration of users is low, but there is
often evidence of other users. The area is managed in such a way that minimum onsite controls
and restrictions may be present, but would be subtle. Motorized use of local primitive or collector
roads with predominately natural surfaces and trails suitable for motor bikes is permitted.

* Roaded Natural: The area is characterized by predominately natural-appearing environments
with moderate evidence of the sights and sounds of people. Such evidence is usually harmonious
with the natural environment. Interaction between users may be moderate to high, with evidence
of other users prevalent. Resource modification and utilization practices are evident but
compatible with the natural environment. Conventional motorized use is allowed and
incorporated into construction standards and design of facilities.

* Rural: The area is characterized by a natural environment that has been substantially modified by
development of structures, vegetative manipulation, or pastoral agricultural development.
Resource modification and utilization practices may be used to enhance specific recreational
activities and to maintain vegetative cover and soil. Sights and sounds of humans are readily
evident, and the interaction between users is often moderate to high. A considerable number of
facilities are designed for use by a large number of people. Facilities are often provided for
special activities. Moderate user densities are present away from developed sites. Facilities for
intensified motorized use and parking are available.

* Urban: The area is characterized by a substantially urbanized environment, although the
background may have natural-appearing elements. Renewable resource modification and
utilization practices are often used to enhance specific recreational activities. Vegetative cover is
often exotic and manicured. Sights and sounds of humans are predominant on the site. Large
numbers of users can be expected both on the site and in nearby areas. Facilities for highly
intensified motor use and parking are available, with forms of mass transit often available to carry
people throughout the site.

Bridger-Teton National Forest

The BTNF is a large part of the Greater Yellowstone region, containing some of its most pristine areas.
Thirty-eight percent of the Forest is in designated wilderness; another 42% is included in undesignated
backcountry, but that is every bit as wild. The remaining part of the Forest includes major recreation
corridors, roads that give access to backcountry trailheads, scenic byways, and rivers that attract great
numbers of visitors.
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Resort and outfitter services serve a national and international forest visitor clientele, who are
increasingly interested in learning about and appreciating the natural setting of the Forest. The Forest has
numerous opportunities for wildlife viewing, hunting, fishing, and sites of unique geologic interest.
Natural amenities of the Forest are vital to the economy of nearby communities.

The BTNF is known for:

*  Outstanding scenery and opportunities for outdoor recreation.
* Diverse and healthy wildlife populations, including top predators.

* Diverse and healthy plant communities, especially those of interest to visitors for their recreation
and scenic attributes—riparian areas, alpine zone, wildflower parks (tall forb), aspen, mixed
forest, and mountain shrub lands.

¢ (Clean water and clean air.
¢ Wild and Scenic Rivers.

* Healthy, functioning watersheds that drain into the West’s main rivers (Snake/Columbia,
Green/Colorado, Yellowstone/Missouri).

» Large backcountry and wilderness areas that offer opportunities for multi-day trips.
*  Blue-ribbon trout fisheries and big game hunting.

e Winter sports, both in developed areas and backcountry.
Highlights of the BTNF recreation resources include:

*  Over 3.4 million acres, most of it backcountry or wilderness.
*  Snake River Headwaters Wild and Scenic River Designation, 12 river segments.
* Three alpine ski areas that offer year-round activities and eight other resorts.

* 50 campgrounds on the Forest, most of them small and on the primitive end of the scale, while
developed sites include boat launches, trailheads, picnic sites, and small information sites.

¢ Over 2,600 miles of trail.

* Large backcountry areas; including two designated WSAs (Shoal Creek and Palisades) and other
general backcountry managed for dispersed recreation and wildlife habitat.

*  Over 200 outfitter-guide permits on the Forest.
* A Wyoming Centennial Scenic Byway.
»  The Gros Ventre, Bridger, and Teton Wildernesses.

In the summer and fall, the BTNF offers a combination of large backcountry and roaded access to
trailheads and dispersed camping. This emphasis on dispersed recreation and primitive backcountry is the
core of the Forest’s recreation ‘niche’—a term used to describe the distinctive attributes of the Forest and
how it fits into the overall context of outdoor recreation in the region. The niche encapsulates that which
the Forest is most uniquely capable of providing, the particularities that contribute to the region as a
whole and which make this particular National Forest stand out (Forest Service 2004).

In the winter, the range of settings changes greatly. Many forest roads become groomed snow trails, thus
changing for the season from Roaded-Natural to Semi-primitive Motorized. Snowmobiles are used in
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nearly all parts of the unroaded backcountry and the winter setting is Semi-primitive Motorized for most
of those areas as well. Non-motorized backcountry, plowed roads, and wilderness are similar to summer
settings. In addition to recreation settings are those areas that are not managed for winter recreation, but
are maintained as wildlife security areas. These correspond to those parts of the Forest that are covered by
existing special orders restricting public use or closing them to human entry in winter.

Over 200 outfitters, resorts, and instructional entities provide services, including: backcountry recreation,
hunting and fishing, winter sports, and activities associated with the “Old West” such as day rides and
wagon rides. The bulk of recreation special use permits issued by the Forest are those that allow people
without specialized equipment or skills to experience the vast backcountry and wilderness on the BTNF.

Recreation use has been affected by three primary trends: (1) The increasing human population in
communities near the Forest and the Intermountain Region; (2) an overall increase in recreation use; and
(3) changes in technology, specialization and the kinds of recreation people seek.

Visitor use monitoring completed in 2003 shows that nearly 2.7 million visitors came to the BTNF that
year. It can be expected that recreation use will continue to grow as the regional population grows. Most
recreation use within the BTNF comes from nearby communities.

Visitor use monitoring is intended to gather statistically sound estimates of recreation use and activities. It
is to be repeated every five years; the BTNF conducted its first survey in 2002-2003. Though that year
provided only a snapshot to indicate use and preferred activities, the results are consistent with other
information gathered about visitor use in the Forest. Activities cited by visitors indicate they enjoy a
broad mix of activities that require recreation settings from primitive backcountry to highly developed
resorts.

The most frequently cited activities that visitors participated in include viewing natural features, viewing
wildlife, hiking or walking, downhill skiing or snowboarding, and relaxing. The top primary activities
cited in the survey were downhill skiing, hiking or walking, snowmobile travel, viewing natural features,
and hunting.

Major recreational activities specifically in sagebrush habitats include hiking, camping and hunting, lek
viewing, and OHV use on designated trails. Many of these activities are benign uses in sagebrush
habitats; however, excessive use, such as repeated disturbance to leks for viewing that disrupts sage-
grouse breeding activities, can have negative effects. In late spring (May 1st) areas that have been closed
to human entry throughout the winter for wildlife habitat protection are opened and antler hunting begins.
Sagebrush habitats are scoured for antlers for several weeks at this time of year, which overlaps with
sage-grouse breeding season. Off-trail hikers can spread invasive plant species by distributing seeds or
plant materials on their clothing or even the tread of their footwear.

Recreation activity will increasingly affect the Forest ecologically and socially, most significantly near
fast-growing communities. Easily accessible recreation opportunities for day use will be in high demand
in these areas, including the desire for hiking/walking, wildlife viewing, exercising with dogs, biking, and
fishing.

There is increasing demand for OHV use in the Forest and more places where OHVs are capable of
going. With that, there is more illegal use. This has had a negative effect on wildlife, non-motorized
recreation opportunities, soil, and vegetation, effectively reducing the acreage of sagebrush in desired
condition. Much of the existing system of motorized trails was not designed for this use and trails do not
meet standards for protecting resources or visitor experience.
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The increasing number, size, and deteriorating condition of established roadside camps is resulting in loss
of native vegetation and soil, streambank and lakeshore damage, and introduction of weeds. Dispersed
recreation in winter has been increasing, with more demand for potentially incompatible uses. Visitor
conflicts have arisen where use levels have increased or snowmobiles have begun using areas that had
been traditionally non-motorized, resulting in displacement of some recreationists. Increased recreation
use and development of the wildland-urban interface is creating more pressure on big game winter ranges.

Medicine Bow National Forest

The MBNEF lies in southeast Wyoming in the north-south oriented central Rocky Mountains. The Forest
includes approximately 1.1 million acres and is the only National Forest in southeast Wyoming.
Approximately 80% of the MBNF is forested. Elevations range from 5,050 feet in the Laramie Range to
12,013 feet at Medicine Bow Peak in the Snowy Range of the Medicine Bow Mountains.

The MBNF resources are being managed in such a way as to highlight the “niche” values of the Forest.
Recreation is one of those values. The Forest Service provides many opportunities for visitors to
appreciate the outstanding scenery and natural character of the land.

Motorized travel is allowed on designated roads and trails forest-wide. Winterized motorized travel is
allocated on approximately 64% of the Forest. There are no developed recreation sites or trails in the core
or general areas on the Laramie Peak Unit. Dispersed recreation is particularly high during hunting season
with a considerable amount of use occurring in Elkhorn, Brumley Mountain, LaBonte Canyon, and in the
sections just east of the south Ft. Fetterman Road (CR61). Brumley Mountain and LaBonte Canyon are
the sites of more frequent summer recreational OHV use on existing roads. In the Deer Creek Range, the
existing road system is closed as there is no legal public access. However, during hunting season, the area
may be accessed by those carrying a Wyoming State Hunter Management Area hunting tag, which allows
them to cross the private land and use the existing routes for their hunting purposes.

The MBNF Revised Land and Resource Management Plan (Forest Service 2003a) guides how the
recreation resources are managed. The plan provides overarching guidance with forest-wide geographic
management and project area direction. This guidance directs the management of all resources and
proposed projects on National Forest System Lands.

No campgrounds or developed recreation sites on the MBNF are located in Greater Sage-Grouse core or
general areas. The Six-mile campground is located east of State Highway 230 approximately 24 miles
south of Encampment Wyoming on the southern end of the Brush Creek/Hayden Ranger District. Core
sage-grouse area is located in close proximity to this campground. This campground is the access point to
launch commercial and public boaters onto the North Platte River. The main thrust of the rafting/boating
season occurs early in the spring (typically June) when flows are high enough for floating. No new
campgrounds are planned at present on the MBNF and any improvements on existing campgrounds or
developed sites would be inside existing administrative sites and would have no affect to sage-grouse core
areas. The area to the west of the Six-mile campground administrative site on the Forest is located in a
portion of the core area and is an area where antler shed hunting occurs frequently in the spring. No other
campgrounds or developed recreation site are in close proximity to core or general sage-grouse areas.

Dispersed camping occurs on many areas of the Forest, but is typically concentrated during the big game
hunting seasons, beginning in September and running into November. The heaviest use begins with deer
gun season on October 1st and starts declining after the October 15th start of elk season. Dispersed
campsites are numerous with new sites being established yearly. A map with dispersed camp locations
has not been completed at this time, but generally most sites are associated with forested areas with few
scattered sites along the edge of the Forest boundary.
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The Continental Divide National Scenic Trail (CDNST) traverses the MBNF from the Colorado state line
northerly along the continental divide in the Sierra Madre range and exits the National Forest at
approximately the northwest corner. The CDNST runs through portions of core sage-grouse area in T16N,
R87W, Section 34 and T15N, R87W, section 6. The CDNST that runs through the MBNF is typically not
accessible until May/June with many of the higher elevation portions of the trail not traversable until after
mid-July. This portion of the trail is non-motorized and connects with the trail on BLM lands to the west.
No other Forest Service trails are located in or adjacent to sage-grouse core or general areas.

Visitation Estimates

Forest Definition of Site Days

The population of site days for sampling was constructed from information provided by forest staff. For
each site, each day of the year was given a rating of very high, high, medium, low, or none according to
the expected volume of recreation visitors who would be leaving the site or area for the last time (last
exiting recreation use). The stratum, a combination of site type and use level, was then used to construct
the sampling frame. The results of the recreation site/area stratification and days sampled are displayed in
Table 3-55.

Table 3-55. Site Days and Percentage of Days Sampled by Stratum on the Medicine Bow
National Forest (FY 2008)

Stratum’ Site Days’ in D ;
Stratum ays Sampling
Population Sampled Rate (%)
Proxy Code

DUDS Very High 15 7 46.67
DUDS High 101 8 7.92
DUDS Medium 524 10 1.91
DUDS Low 1,462 12 0.82
DUDS DUR5 42 4 9.52
DUDS FR1 15 1 6.67
DUDS SV1 101 6 5.94
GFA Very High 35 6 17.14
GFA High 1,772 19 1.07
GFA Medium 3,700 24 0.65
GFA Low 8,206 13 0.16
OuDS Very High 1 1 100.00
OuDs High 180 10 5.56
OuDs Medium 602 6 1.00
OouDs Low 1,932 12 0.62
OuDS DUR4 1,424 4 0.28
OouDs FE4 641 8 1.25
OouDs RE2 130 2 1.54
OuDs RE4 2,215 1 0.05
WILD Medium 397 9 227
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Stratum’ Site Days' in .
Stratum DEVE Sampling
Use Level® or Population Sampled Rate (%)
Proxy Code
WILD Low 1,367 12 0.88
Total 24,862 175 0.70

& Stratum is the combination of the site type and use level or proxy code. Sample days
were independently drawn within each stratum.

® DUDS = Day Use Developed Site, GFA = General Forest Area (“Undeveloped Areas”),
OUDS = Overnight Use Developed Site, WILD = Designated Wilderness

¢ Use level was defined independently by each forest by defining the expected number of
recreation visitors that would be last-existing a site or area on a given day. The Forest
developed the range for very high, high, medium, and low and then assigned each day of
the year to one of the use levels.

d Proxy Code - If the site or area already had counts of use (such as fee envelopes or ski
lift tickets) the site was called a proxy site and sampled independent of nonproxy sites.

¢ Site Days are days that a recreation site or area is open to the public for recreation
purposes.

Visitation Estimates

Visitation estimates are available at the national, regional, and forest level. This document provides only
forest level data. Other documents may be obtained through the National Visitor Use Monitoring web
page: www.fs.fed.us/recreation/programs/nvum/. Table 3-56 displays the number of National Forest visits
and site visits by site type for this National Forest.

Table 3-56. Annual Visitation Estimate (thousands) for Medicine Bow National Forest and
Thunder Basin National Grassland (FY 2008)

90%

Visit Tvpe Visits confidence

yp (thousands) interval

width (%)°
Total Estimated Site Visits 1,129.6 26.3
Developed Day Use Sites 147.5 23.5
Developed Overnight Use Site 74.5 38.2
General Forest Areas 883.1 33.2
Wilderness 244 64.8

Special Events and Organizational Camp Use® 0 0

Total Estimated National Forest Visits 990.3 26.4

°Special events and organizational camp use are not included in the Site Visit estimate, only in
the National Forest Visits estimate. Forests reported the total number of participants and
observers so this number is not estimated; it is treated as 100% accurate.

® This value defines the upper and lower bounds of the visitation estimate at the 90%
confidence level, for example if the visitation estimate is 100 +/-5%, one would say “at the 90%
confidence level visitation is between 95 and 105 visits.”

The quality of the use estimate is based in part on how many individuals were contacted during the
sample day and how many complete interviews were obtained from which to estimate National Visitor
Use Monitoring (NVUM) numbers and visitor descriptions. Table 3-55 and Table 3-56 display the
number of visitor contacts, number of completed interviews by site type and survey form type. This
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information may be useful to managers when assessing how representative of all visitors the information
in this report may be.

Thunder Basin National Grassland

The TBNG is used for recreation throughout the year, but most heavily during the big game hunting
season from the beginning of September through November. There is rarely enough snow to keep people
from accessing the grassland, so it is available for recreation year-round. Outside of hunting season when
recreation users are there for a single purpose, the conditions are often too hot, too cold, or too windy to
be a major recreation attraction; and therefore use is generally sporadic, occurring typically during the day
only. The exceptions to this are Weston, in the Spring Creek Geographic Area (GA), the Upton Osage
GA, and Rochelle Hills, which is found in the Broken Hills GA. Use in these areas is much higher, as
they are the closest public lands to the residents of Gillette (Weston), Upton, Osage and Newcastle (Upton
Osage), and Wright (Rochelle Hills). They are the backyard playgrounds for these communities.

Recreational activities in order of popularity are OHV use, hunting, driving for pleasure, viewing wildlife
and scenery, camping (almost entirely during hunting season), trainspotting, mountain biking, horseback
riding, and occasionally, hiking. Table 3-56 shows the annual visitation estimate for TBNG combined
with MBNF.

The MBNF and TBNG Recreation Niche, developed during the Recreation Master Site Facility Planning
Process in 2005, states,

The climb from the flatlands of the Midwest to the Snowy Ranges provides a true sense of
arrival to the west. “Trails and tracks” are the essence of the Forests and Grassland —
present, past, and future. They represent the historic railroad and migration routes,
active wildlife, snow play, and present-day access through the Forests. Visitors
experience history from trails to tracks. The long winter season and pleasant summer
climate attract visitors and help create year-round recreation opportunities. Available
experiences range from solitude to long lift lines. Access is extensive and allows for
dispersal of large numbers of users as well as opportunities for all ages and abilities
(Forest Service 2005).

Developed Recreation

There are two newly-designated OHV trail systems in this part of the grassland. Both were identified in
the Thunder Basin National Grassland Travel Management Analysis (Forest Service 2009a) from Level 2
National Forest System Roads (NFSR) to be converted into OHV trails limiting vehicle widths of 50 or
less. One is located south of NFSR 942 (Steckley Road) just east of State Highway 59, comprising 6.8
miles of trail. The second is southeast of County Road 38 (Dull Center Road), west of Miller Hills. This
trail system totals 16.9 miles; 4.8 of which is closed to motorized use from December 1 through June 30
to protect sage-grouse. No trailheads have been built for either system yet, but there are plans to do so in
the future. Since these systems are so new, little use occurs, but it is anticipated that use will increase over
time as they are discovered.

A mountain bike trail system was designated through the TBNG Travel Management Analysis (Forest
Service 2009a). It was converted from two-track roads in the Duck Creek Breaks portion of the Spring
Creek Unit. Duck Creek Breaks is an inventoried roadless area. There are no dedicated hiking trails on
TBNG.

There are no developed recreation facilities on the main portion of the grassland; however, there are
tentative plans to develop the Dorr Place (an historic homestead) into a fee rental facility. The east side of
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the Spring Creek GA has one developed recreation site, the Soda Well picnic shelter. The shelter is on a
small parcel of National Forest System Land, isolated from the rest but easily accessed by recreation users
off of Highway 59 and County Road 49. It consists of a single table with a stone/wood shelter built in
1936 tucked inside a small, dead stand of cottonwoods. There is a medium-sized parking area and as the
name suggests, a natural spring bubbles up through a pipe adjacent to the shelter. The shelter is rarely
used through the majority of the year, but is a very popular campsite during hunting season.

There has not been a formal inventory of the dispersed camping sites on the main portion of the
Grassland; however, observation by those patrolling during hunting season over many years has
determined that there are upwards of 400 dispersed sites within the area. These sites are consistently used
by the same groups every year and are well established.

The hot spots for dispersed camping are agreed to be Cow Creek Buttes with 30-50 sites, and Miller Hills
and Red Hills with more than 50 sites each. These areas have established dispersed campsites along and at
the end of nearly every two track. The remaining dispersed sites are scattered throughout. These are used
almost exclusively during hunting season, mostly during opening week (October 1) and very rarely
otherwise.

Weston (Spring Creek Geographic Area)

Spring Creek consists of two distinct areas of National Forest System Lands approximately 35 miles north
of Gillette, Wyoming on either side of State Highway 59. To the west is the smaller area which abuts and
provides access to a significant portion of Bureau of Land Management land, hereafter known as Weston.

Weston is made up of approximately three full sections of National Forest System Lands, a significant
portion of BLM land, and two sections of Wyoming State land, and some private deeded land around the
edges. It is amongst the northernmost portion of the TBNG; approximately 150 miles north of Douglas,
Wyoming, where the ranger district is located, and the 35 miles south of the Montana border.

Weston is dominated by recreation use, with motorized use by far the largest use. This was validated in a
recreation use survey conducted in July and August of 2004, where it was found that over 41% of the
users were there for motorized use (Forest Service 2004). Since the time of the study, it appears that OHV
use has grown, particularly during the spring and fall periods. Summer use appears to be consistent with
the use found during the study. Spring and fall periods; however, have an enormous amount of use with
as many as 50-200 vehicles during a weekend day.

Other recreation uses in the area include paintball and air-soft shooting (regular recreational target
shooting is prohibited in the area under a special order), mountain biking, horseback riding, hiking
(rarely) and camping (almost entirely during hunting season).

Weston is semi-developed as a recreation site. In 2003, a fishing pond was built approximately one mile
west of Highway 59 and north of NFSR 1246 (the main road through Weston). To compliment this future
use, the BLM, in cooperation with the Forest Service, rebuilt the road and developed three parking areas.
These are all located on the south side of the gravel road and are all on National Forest land. The first is at
the entrance from Highway 59 and has now grown to approximately 3-4 acres. The other two up the road
are progressively smaller, with the last only accommodating up to five vehicles. A CXT toilet is located at
the upper parking lot across from the pond.

There are approximately ten dispersed campsites in the area; all along the main gravel road. These
campsites serve multiple purposes. They are actually rarely used for camping as the average amount of
time spent by recreation users at Weston is 2.5 hours (Rose-Ritchie 2004), except during hunting season,
when they are all occupied. Outside of hunting season they are used as over-flow parking and partying.

3-168 Wyoming Sage-grouse Land Use Plan Amendment



Draft EIS Chapter 3—Recreation Resources

There are 12 miles of OHV trails in Weston, all newly designated via the TBNG Travel Management
Analysis (Forest Service 2009a). These were all converted from either roads or user-created trails. Several
parts of the system connect to motorized trails on BLM and state land, expanding the motorized
experience, making this a very popular riding area for people from Gillette, who make up nearly 100% of
the users. This demographic, although derived from the Weston Recreation Use Survey (Rose-Ritchie
2004), may still be considered valid as per observation and law enforcement statistics gathered from the
site.

Upton Osage

This area is 150 miles northeast of Douglas. It is a patchwork of Forest Service, state, and private lands
with State Highway 16 bisecting it. Upton sits at the northwest portion of the TBNG, with Osage holding
the southeast end. Newcastle is just 17 miles southeast on State Highway 16 from Osage. Popular
activities include OHV use, fishing, hunting, recreational shooting, day use, and snowmobiling when
there is enough snow.

This portion of the grassland is the backyard of Upton, Douglas, Osage, and Newcastle, with recreation
occurring more consistently than any other part of the grassland. One respondent to the most recent
NVUM survey, conducted on November 9, 2007 at Turner Reservoir (Forest Service 2007), estimated
that he had used the area 125 times in the past 12 months. He lived just seven miles from the survey
location. This is probably not anomalous, as a known resident of Upton visits the area at least several
times a week.

There are no campgrounds in this area; however, there is one developed fishing pond, Turner Reservoir,
which has a fishing pier, toilet, informational kiosk, and parking lot. There are two other fishing ponds
(Iron Creek Reservoir and Kellogg Reservoir), but there has been no development at either. Two other
ponds are found south of Upton off of State Highway 116 on National Forest System Lands and are used
for swimming. There are perhaps 50 or more dispersed campsites in the area, which are used almost
entirely during hunting season.

Perhaps the most important recreational feature in the Upton/Osage area is the 42 miles of single-track
designated motorized trails. These are part of a larger trail system which is used for the Inyan Kara
Enduro, a one-day annual motorcycle race, authorized to the Inyan Kara Riders. This group manages the
trail system and the event. These trails are a popular yearlong riding experience, and the race is one of the
most popular events on the circuit.

Rochelle Hills

This area has recently been discovered to be the playground for people from Wright, Wyoming. It is
approximately 70 miles north of Douglas and lies just east of the largest coal mines on the grassland.
There are no developed recreation facilities in the Rochelle Hills, but dispersed camping is a popular
activity, with perhaps 20 or more dispersed campsites scattered throughout the area. Motorized use is very
popular, with many two-tracks available for recreational riding. Illegal routes have also appeared, and
have been signed “closed” as they are discovered. Unfortunately, the signs are persistently knocked down
or simply disappear.

Other activities include camping, which is more popular here throughout the year than anywhere else on
the grassland, as the dispersed campsites are placed in nicely shaded, protected groves of ponderosa.
Hunting is also a big attraction; however, it appears that hunting numbers have gone down over the past
several years. Only a few of the available campsites have been occupied in past years, when in other years
all have been occupied.
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Recreation Special Uses

To date, there are six outfitters and guides and one recreation event permitted on the TBNG. All of the
outfitters operate during the big game hunting seasons from September through November and are
scattered across the entire grassland. Few of the outfitters operate exclusively on National Forest System
Lands; using their authorizations for overflow onto public land from their private leases. All of the
outfitters use existing roads and are not allowed to drive off-road for their operations.

The Inyan Kara Motorcycle Enduro is the sole recreation event permitted on the grassland at this time. As
stated above, this event uses the single-track trail system in the Upton/Osage portion of the grassland. It is
an annual one-day event which occurs the third Sunday in June and is part of a larger circuit of races that
occur in the Rocky Mountain region. The permit limits the event to no more than 300 riders.
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3.11 SOCIOECONOMICS

BLM and Forest Service LUP decisions may have economic and social impacts on stakeholders to BLM-
administered lands and National Forest System Lands, and to communities and the general public in and
beyond the planning area. Appendix D of the BLM Land Use Planning Handbook (H-1601-1), “Social
Science Considerations in Land Use Planning Decisions,” provides guidance on analysis of social and
economic information in the BLM planning process. The purpose of such analysis is to contribute to
informed, sustainable land use planning decisions.

Earlier in the planning process for sage-grouse management LUP amendments, BLM prepared a
Socioeconomic Baseline Report (BLM 2012a). The purpose of the baseline report, as described in
Appendix D of the Handbook, is to “characterize existing conditions and trends in local communities and
the wider region that may affect and be affected by land use planning decisions.” The baseline report
provides considerable detail on social conditions and trends, economic conditions and trends, and BLM
and Forest Service public land uses and values. This section of Chapter 3 provides a summary of key
information from the Socioeconomic Baseline Report.?

Socioeconomics is not a BLM or Forest Service management decision; it is a contextual element for
planning. The baseline report and the summary provided here address social, cultural, and economic
conditions and trends within the socioeconomic study area defined below. These conditions and trends
will affect current and future uses of BLM and Forest Service public land resources. Conversely,
decisions that the BLM and the Forest Service make in the current planning process may have social,
cultural, and economic impacts. These impacts may be viewed as positive or negative, depending on
conditions and the points of view of stakeholders to public lands. Baseline socioeconomic information
can help inform the socioeconomic impacts analysis and engender public discussion throughout the
planning process.

Socioeconomic impacts from the sage-grouse management planning effort are most likely to be related to
the following potential decisions:

» Restrictions on oil and gas leasing; on the leasing of coal, trona, and other solid leasable minerals;
and potentially on access to mineral materials.

» Restrictions on wind energy development.

*  Changes to grazing management.

* Changes to recreation management; in particular, to some OHV open areas, limited areas,

designated areas, or existing roads and trails.

Given the potential for impacts related to these types of decisions, characterization of the affected
socioeconomic environment focuses on economic and social information relevant to minerals, renewable
energy (particularly wind), grazing, and recreation/OHV use, along with basic socioeconomic data.

3.11.1 Socioeconomic Study Area Selection

Earlier sections of this document defined the planning area for this planning action. For the purposes of
socioeconomic baselining and socioeconomic impact analysis, a socioeconomic study area also has been
defined. The extent of the socioeconomic study area is determined by the economic and social
relationships between communities in the region and the surface land and subsurface mineral estate that

2 References to most of the data and information provided here are in the corresponding detailed discussions in the
Socioeconomic Baseline Report.
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the BLM and the Forest Service manage. A socioeconomic study area commonly extends beyond the
planning area because the decisions agencies make can impact socioeconomic conditions in proximate
lands and communities based on economic flows in the public and private sectors, how and where
services and goods are obtained, and the cultural relationships of communities and resource users to BLM
public lands and National Forest System Lands. A socioeconomic study area may also be larger than the
planning area in cases where key socioeconomic data is only available for geographies (e.g., counties)
that extend beyond the planning area.

The socioeconomic study area for this planning action has been defined to include 18 counties within, or
in proximity to, the boundaries of the six field offices and three Forest Service planning units addressed in
this planning action. The 18 counties are: Albany, Campbell, Carbon, Converse, Crook, Fremont, Goshen,
Laramie, Lincoln, Natrona, Niobrara, Park, Platte, Sublette, Sweetwater, Teton, Uinta, and Weston
counties. Most of Campbell, Fremont, and Park counties fall outside of the planning area but are included
in the socioeconomic study area because they have significant population centers within reasonable
proximity to the planning area (e.g., Cody, Gillette, Lander, Riverton). For this reason, there may be
significant economic interactions between the planning area and these counties.

Figure 3-46 shows the location of the planning area and the socioeconomic study area, along with land
tenure (ownership/management) of surface land throughout Wyoming.

3.11.2 Socioeconomic Characteristics

The following material summarizes key findings from the Socioeconomic Baseline Report (Appendix N).
In most cases, this material discusses statistics for the socioeconomic study area as a whole or for counties
within the study area. In some cases, statewide statistics serve as a proxy for study area conditions. In
many cases, statistics for Wyoming and the nation are provided for comparative purposes.

Overview of the Socioeconomic Study Area

Some basic but important characteristics of the socioeconomic study area are as follows:

* Spanning over 53 million acres, the socioeconomic study area represents nearly 86% of the total
land area of Wyoming (just over 62 million acres).

*  Of'the total land in the 18-county socioeconomic study area, the majority is federally owned (49.7
percent). The BLM manages 27.0 percent, the Forest Service manages 14.4%, and other federal
agencies manage 8.3%. Private landowners hold the next largest amount of land (44.1%). State
and local government own 5.7% of the land. Water covers 0.4% of the socioeconomic study area.

* The total population of the socioeconomic study area was estimated to be just below 501,000 in
2010, representing 88.7% of Wyoming’s population. Laramie County and Natrona County were
the most populous counties with 91,738 and 75,450 people, respectively. Niobrara County had
the smallest population, with 2,484 people.

* The socioeconomic study area has few urban areas; it is predominantly rural and sparsely
populated. In 2010, the overall population density of the socioeconomic study area averaged 6.0
people per square mile. Laramie County was the most densely populated at 34.2 people per
square mile, and Niobrara County was the least densely populated at 0.9 persons per square mile.
Wyoming as a whole is sparsely populated at 5.8 people per square mile, compared to the U.S.
population density of 87.4 persons per square mile.

*  Much of the socioeconomic study area is located at considerable distance from any large urban
areas.
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Social and Cultural Conditions

Some important demographic and social conditions and trends in the socioeconomic study area include
the following:

*  The study area counties and communities have rich social and economic histories. The study area
consists of predominantly rural communities and relatively small urban population centers. As
part of one of the least populated states in the nation, the study area offers a unique way of life for
its residents.

»  Every county within the socioeconomic study area saw positive population growth between 1970
and 2010, with the exception of Niobrara County, the smallest county by population in the
socioeconomic study area. Seven counties saw population growth of over 100 percent: Campbell,
Converse, Lincoln, Sublette, Sweetwater, Teton, and Uinta. In terms of absolute growth, the
largest increases were in Laramie County (increase of 35,378 persons), Campbell County
(33,176), Sweetwater County (25,415), and Natrona County (24,186). Growth in Campbell,
Sublette, and Sweetwater counties is largely explained by increased mineral development (coal,
oil, and gas, predominantly). Mineral development also explains significant portions of the
growth in Converse, Lincoln, Natrona, and Uinta counties. Laramie and Natrona counties had
significant growth associated with Cheyenne and Casper (respectively) as important regional
centers. Teton County’s growth and some of Lincoln County’s growth is explained by the
development of Jackson and surrounding areas as a popular resort.

* Population growth projections between 2010 and 2020, prepared by the state government,
anticipate continued growth of 10.7% for the socioeconomic study area as a whole. At the county
level, Campbell (23.3%) and Sublette (35.5%) counties are projected to have the highest
percentage population growth, driven by ongoing oil and gas development. In the same period,
four other counties are projected to have greater than 10% population growth (Converse, Crook,
and Fremont counties). The 12 remaining counties of the study area are projected to have less
than 10% population growth.

e Albany, Campbell, Sublette, Sweetwater, Teton, and Uinta counties have a lower percentage of
age 65 and older residents than the state or nation, ranging from 5.7% to 10.1% (compared to
12.4% for Wyoming and 13.0% for the U.S.). This reflects a university population (Albany
County), a strong mining industry that attracts younger workers (Campbell, Sublette, and
Sweetwater counties and to some degree Uinta County), or a dominant resort economy (Teton
County). In contrast, Crook, Goshen, Niobrara, Park, Platte, and Weston counties each have an
over 65 population that is higher than the national or state average, ranging from 15.9% to 21.0%.
Except for Park County, these counties are all on the plains on the eastern edge of the state and
lack larger communities. This factor may result in outmigration of younger persons from these
counties, which would increase the percentage of older people.

*  The percentage of Wyoming residents born in Wyoming (42.0%) is lower than the percentage of
people in the United States for whom their birth state is also their state of residence (59.0%). This
statistic indicates strong migration into the state by persons born outside of Wyoming. This strong
migratory draw is consistent with the effects of strong mining and construction industries, low
unemployment in recent years, and affordable housing in most (but not all) of the study area.
These factors generally lure residents from other states.

* The vast majority of the socioeconomic study area population is of white race. The minority
population throughout the socioeconomic study area is very low. Hispanics make up the largest
minority population for all but one county: Fremont County has a relatively large population of
American Indian/Alaska Native (21.2%), due to the Wind River Indian Reservation. The largest
Hispanic population (16.8%) is in Carbon County; this figure is higher than the state figure
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(8.9%) and closer to the national figure (13.5%) than the rest of the socioeconomic study area.
Teton County also has a high Hispanic population (15.0%).

The median family income for Wyoming is high relative to the United States ($63,545 for
Wyoming versus $51,425 for the nation). Within the socioeconomic study area, median incomes
range from a low in Platte County of $51,556 to a high in Teton County of $90,326. Eleven of the
counties within the study area (Albany, Campbell, Carbon, Converse, Laramie, Lincoln, Natrona,
Sublette, Sweetwater, Teton, and Uinta) have median family incomes above $60,000. Most of
these counties have significant mining industries that provide strong wages. Albany and Laramie
counties do not have as much mining, but do have strong professional occupational presence in
the University of Wyoming and the City of Cheyenne, respectively. Teton County has a highly
affluent resort economy.

Mobile homes account for a much larger percentage of homes in Wyoming and the
socioeconomic study area than in the nation as a whole. Campbell (26.3%), Crook (27.3%), Platte
(22.5%), Sweetwater (23.8%), and Weston (23.1%) counties have high percentages of mobile
homes compared to the state (13.4%) and the nation (6.6%). In most of these cases, this relatively
high percentage of mobile homes is reflective of the fact that locally burgeoning construction and
mining industries have new and/or transient workers who reside in mobile homes and other
rapidly available or temporary housing.

The largest net increases in total housing units from 2000 to 2010 were in Laramie County (an
increase of 6,249 units, largely due to the economy of Cheyenne), and in Campbell County (an
increase of 5,667 units, which is largely driven by the booming mineral development and
production industry).

Of all study area counties, Teton County had the highest average sales price for single-family
homes in 2010 ($1,975,000); this very high figure reflects the affluence of the Jackson area. The
next highest sales values were in Sublette and Lincoln counties ($258,000 and $247,000,
respectively). The high value in Lincoln County probably reflects the proximity of parts of the
county to Jackson. The high value in Sublette County may in part reflect this same factor, as well
as the bidding up of housing values due to the recent oil and gas boom in that county. The lowest
2010 sales values in the socioeconomic study area were in Crook, Goshen, Niobrara, and Platte
counties (ranging from $101,000 to $141,000). All of these counties are very sparsely populated
and located on the plains on the eastern side of the state. All study area counties saw significant
increases in values from 2004 to 2008 (ranging from 26.7% in Albany County to 99.3% in
Weston County and 269.2% in Teton County), followed by considerable volatility in average
values from 2008 to 2009 and 2009 to 2010.

According to community surveys, many residents of the socioeconomic study area generally
enjoy and appreciate a high quality of life. These surveys show that the area’s communities want
to grow in the way they choose, and preserve their unique history and culture. The surveys also
show that the growth of the oil and gas industry has not benefited all communities in the same
way and has created a number of challenges. The influx of new residents lured by the promise of
oil and gas jobs has created tensions in some communities struggling to adapt to the newcomers.

Many types of stakeholders to BLM-administered lands exist. At a high level, key types of
stakeholders with respect to this planning action include Wildlife/Ecosystem Conservation
Stakeholders, Mineral Development Stakeholders, Renewable Energy Development Stakeholders,
Livestock Grazing Stakeholders, and Recreation Stakeholders. These categories are not mutually
exclusive; many specific individuals or organizations have multiple interests and have views that
place them in more than one stakeholder category.
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» Stakeholders have distinct sets of attitudes, beliefs, values, opinions, and perceptions about public
resources and the effects of various management policies and actions. These views reflect
different cultural and economic linkages people have to public lands.

* Some counties in the socioeconomic study area have minority populations and/or populations in
poverty that may qualify as environmental justice (EJ) populations. These counties are Fremont
County, based on the population of American Indians/Alaska Natives; Albany County, based on
the population of all ages living in poverty; and Niobrara County, based on the population of 65
years and older living in poverty. Further consideration of potential EJ impacts in these counties
is provided in the impacts analysis. The need for further analysis of potential EJ impacts at the
subcounty level is also addressed in the impacts analysis.

Economic Conditions

Some important economic conditions and trends in the socioeconomic study area include the following:

e The unemployment rate in Wyoming tracked closely with the unemployment rate of the nation
from 1995 to 2000. From 2001 to 2009, the unemployment rate for the state was lower than the
national rate, likely as a result of the boom in oil and gas development and production during this
time. At the county level, Albany, Teton, and Sublette counties since 1995 have had the most
consistently low unemployment rate. Albany County is helped by strong demand generated by or
associated with the university, and Sublette County enjoys a strong mining industry. Teton
County benefited from its strong resort economy until the recent recession. Beginning in 2001
through 2008, Campbell County maintained the generally lowest level of unemployment, no
doubt due to a strong mining industry. Fremont County has consistently seen the highest rate of
unemployment, which may be due in part to the problem of endemic unemployment in the
American Indian population.

*  Government was the largest employment sector in Wyoming between 1970 and 1990, and
Services became the largest sector after 1990. Retail Trade was the third largest sector during the
1970 to 2000 period. All three industries showed strong growth through the period, albeit with
some minor downturns and flat periods for both Retail Trade and Government. Mining (which
includes oil and gas development and production) had very strong growth in jobs between 1970
and 1981, then experienced a sharp downturn between 1982 and 1987, followed by flat
employment during the rest of the period to 2000.

* Total employment in Wyoming grew by 18.6% between 2001 and 2009. Industries that grew at
substantially greater rates were Finance and Insurance (61.4%), Mining (61.0%), Real Estate and
Rental and Leasing (59.5%), and Educational Services (39.5%).

e In 2007, throughout the socioeconomic study area, Government and Government Enterprises
accounted for a large percentage of employment. The Mining industry accounted for a significant
percentage of employment for Campbell (26.1%), Sublette (24.9%), Sweetwater (20%), Weston
(14.4%), and Converse (12.4%) counties. Counties with significant percentages of employment in
the Construction industry in 2007 were Lincoln (22.4%), Carbon (14.4%), Sublette (13.2%),
Uinta (12.2%), Crook (11.1%), and Teton (11.0%) counties. Accommodation and Food Services
was particularly important to employment in Teton (23.0%) and Park (10.6%) counties.
Healthcare and Social Assistance provided over 10% of jobs in Natrona County (10.8%), while
Real Estate and Rental and Leasing provided over 10% of jobs in Teton County (11.2%). Retail
Trade provided over 10% of jobs (up to 12.6%) in multiple counties: Albany, Fremont, Goshen,
Laramie, Natrona, Park, Platte, Uinta, and Weston counties. Farming was most important in
Niobrara (15.0%), Goshen (11.9%), Crook (11.9%), and Platte (10.4%) counties.
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Between 2001 and 2009, statewide, the greatest total dollar increases in labor earnings were
experienced in Mining ($1.598 billion) and State and Local Government ($1.432 billion).
Construction ($0.599 billion) and Health Care and Social Assistance ($0.613 billion) also
experienced large increases in earnings statewide.

By a wide margin, in 2007 the Natural Resources and Mining industry provided the highest
average annual wage ($50,228) across the socioeconomic study area, followed by the
Construction industry ($41,039). The Leisure and Hospitality industry provided the lowest
average annual wage ($12,031).

Statewide, the majority of personal income in 2009 came from labor income (labor earnings).
However, the percentage of income from labor has declined from 75.8% in 1970 to 59.1% as of
2009, a drop of 16.7%, while the percentage of income from nonlabor sources has increased.
Throughout the state, the following changes have occurred in recent decades in the percentage
share of total personal income: net earnings income has decreased; dividends, interest, and rent
income has increased; and personal current transfer receipts income has increased. Within
personal current transfer receipts income, income maintenance income (welfare) and
unemployment insurance compensation income have remained relatively stable, while retirement
and other income have increased. These trends are consistent with national trends that reflect an
aging population.

Within the socioeconomic study area, the decline in the net earnings share is consistent with
statewide trends with a few exceptions. Campbell, Converse, Sublette, Sweetwater, and Uinta
counties—all counties with strong mining industries—have seen no more than a 5 percentage
point decline in net earnings as a percentage of personal income since 1970.

Analysis of location quotients for industries in Wyoming in 2008 shows that the following
industries are most important to the economic base (bringing in outside income): Mining,
Construction, Accommodation and Food Services, and Government and Government Enterprises.
These industries had both high location quotients and large shares (over 7%) of the state’s
employment or earnings. Several other industries—Farming,; Forestry, Fishing, and Related
Activities, Utilities, Transportation and Warehousing; and Real Estate and Rental and Leasing—
have high location quotients but small shares (less than 7 percent) of employment or earnings.
These industries bring meaningful outside income into the local economy, but their relative
impact on the economy is smaller than other industries due to the lower levels of employment for
each industry.

The study area includes the top seven agricultural counties in the state. With respect to the
livestock industry in particular, the following study area counties have over $100 million in
livestock inventory value: Carbon, Fremont, Goshen, Laramie, and Platte. Each of the 18 counties
has seen some variation in cattle production between 2004 and 2011. However, changes have
neither been especially large, nor is there a consistent trend across the counties. Sheep production
has also been variable, with a clear downward trend in production in several counties and across
the state in the last few years.

The socioeconomic study area provides most of the oil and gas produced in Wyoming. Gas
production across the study area and the state has increased substantially since 2000. Sublette
County had by far the largest volume of gas production in 2011 of all counties in the study area
and state, and showed enormous growth (more than doubling) between 2000 and 2011.
Sweetwater, Fremont, Campbell, and Uinta counties are the next largest gas producers;
production has seen some increases and decreases in these counties over the period shown.
Comparatively, oil production in the study area and state has been relatively steady through this
period. The following counties were the top oil producers in 2011 (over 5 million barrels):
Campbell, Natrona, Park, Sublette, and Sweetwater.
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* According to a report for the Wyoming Heritage Foundation (2008), oil and gas activities within
Wyoming in 2007 accounted for an estimated 32% of the state’s total economic output or gross
revenues, 20% of employment, 25% of total earnings, and 43% of Gross State Product.
Furthermore, oil and gas accounted for 75% of severance taxes, 78% of mineral ad valorem
levies, 55% of federal mineral royalties, and 65% of state mineral royalty revenues.

* A vibrant mining industry in Wyoming has numerous benefits throughout the state and is
responsible for a substantial share of private income, government revenue, and private and public
spending. However, Wyoming’s economy is also more susceptible to national and global
economic conditions that affect the demand for minerals, particularly energy minerals.

*  Wyoming has long been recognized as an ideal location for wind energy development. The
southern portion of the state, which includes the socioeconomic study area, is especially suited for
wind development, with ample land area and consistent, high winds. Wind energy generation in
Wyoming has seen strong growth—from 617 megawatt hours in 2004 to 3,247 megawatt hours in
2010.

*  Wind energy development and production benefit local economies. Local landowners and
residents benefit by opening up their land to wind developers, generating revenue through
property taxes, sales taxes, and royalty payments to landowners.

*  Within the study area, tourism and recreation make important contributions to the local economy
and to local government revenues. According to an economic impact study prepared for the
Wyoming Office of Tourism (2012), travelers spent $2.7 billion in the study area in 2011. This
spending supported $674 million in direct earnings and 27,200 jobs. This spending also generated
$48 million in local tax receipts and $63 million in state tax receipts. These figures do not include
additional earnings, jobs, and tax receipts generated through the multiplier effect of the re-
spending of earnings within the local economy.

* Hunting and fishing generate considerable recreational expenditures in Wyoming, and much of
this recreation occurs on public lands.

* A growing component of recreation on BLM public lands and National Forest System Lands and
across the state is OHV use. Non-recreational use of ORVs is also significant. Sales of annual
ORYV permits in the socioeconomic study area increased over 800% from 2002-2011, to 40,759
permits sold.

* In 2011, the federal government collected $1.742 billion in royalties and $242 million in bonuses,
rents, and other revenues from federal mineral leases in Wyoming. In 2010, the largest
disbursements of the state’s share of federal mineral revenues were to the Budget Reserve
Account ($420 million), the Foundation Fund ($299 million), and the Highway Fund ($60.1
million). While the state passes some federal mineral revenues back to local government and
schools in several ways, these payments are a relatively small portion of the total federal mineral
revenues the state receives, amounting to 22.8% in 2009 and 8.6% in 2010.

* Payments in Lieu of Taxes (PILT) from the federal government help local governments
compensate for lost property taxes resulting from tax exempt federal lands. In 2010, Sweetwater
County and Fremont County received the largest PILT payments, $2.7 million and $2.5 million,
respectively. Sublette County had the lowest PILT payment at $0.9 million. In all counties, PILT
payments increased substantially between 2005 and 2010, due to an increase in Congressional
funding for th