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Introduction

The following analyses addresses impacts from Bureau of Land Management (BLM) management
of federal surface and federal minerals. In some locations, there are private or State of Wyoming
lands near or intermingled with public lands and/or federal mineral estate. The BLM land use plan
only covers federal lands and mineral estate and federal actions. There depiction of geographic
areas which might include lands with other ownerships does not suggest or imply that federal
management applies to those properties.

General Assumptions for Analysis

The methods and assumptions listed below, and for each resource in Chapter 4, are disclosed to
provide a basis for the conclusions reached in environmental assessments. Assumptions common
to all alternatives and all resources are listed below, whereas assumptions unique to specific
resources and resource uses are listed under Methods and Assumptions in the appropriate resource
section.

e All alternatives are implemented in compliance with standard practices, best management
practices (BMPs) (Appendix H (p. 1521)), design features, guidelines for surface-disturbing
activities, and mitigation guidelines (Appendix M (p. 1595)). In other words, the practices
and guidelines included in Appendix H (p. 1521) and Appendix M (p. 1595) are considered
a component of each alternative. Appendix M (p. 1595) lists standard practices used in the
planning area to mitigate adverse impacts caused by surface-disturbing activities.

e Comparison of impacts among resources is intended to provide an impartial assessment to
inform the decision maker and the public. The impact analysis does not imply or assign a
value or numerical ranking to impacts. Actions resulting in adverse impacts to one resource
may impart a beneficial impact to other resources.

e In general, adverse impacts described in this chapter are considered important if they result
from or relate to the key planning issues described in Chapter 1 and the context or intensity of
impacts suggest potential impacts to public health and safety; a potential for violating legal
standards, laws, or protective status of resources; or potential impacts to unique resources.

e The comparison of individual alternatives is qualitative, relative to Alternative A (current
management), and based on professional judgment and consideration of the context and
intensity of allowable uses and management actions anticipated to impact resources and
resource uses.

e Analysis of environmental consequences considers the extent of projected surface disturbance
and associated development resulting from BLM actions.

e The analysis of impacts reflects the anticipated impacts of alternatives on individual resources;
for example, the impact of invasive nonnative plant species on wildlife is described in
the Fish and Wildlife Resources — Wildlife section — not in the Invasive Species and Pest
Management section.

e The analysis of impacts focuses on the anticipated future incremental and meaningful impact
of management actions and allowable uses proposed for each alternative. The impact of past
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and present actions is encompassed within the description of existing conditions in Chapter
3, Affected Environment.

e The definition of surface-disturbing activities used for analysis is provided in the Glossary.
Surface disturbance typically is described in terms of the total acres of short- or long-term
disturbance from BLM actions. Short-term impacts are defined as those impacts that are
anticipated to begin and end within the first 5 years after the action is implemented. Long-term
impacts are defined as lasting beyond 5 years to the end of or beyond the 20-year planning
timeframe addressed in the Resource Management Plan (RMP). Appendix T (p. 1641) lists
projected surface disturbance associated with individual reasonable foreseeable actions.

e Although not defined as a surface-disturbing activity, livestock and native ungulate grazing
and off-highway vehicle (OHV) use may remove vegetation and expose the soil surface
leading to increased erosion if use is unmanaged or heavy.

e The decision to designate a right-of-way (ROW) corridor for major ROWs is not, in and of
itself, a surface-disturbing activity. Under all alternatives, ROWs would be co-located with
existing disturbance if at all possible. However, each new disturbance in a location expands
the geographic area where the adverse impacts associated with surface disturbance would
occur. In the case of aboveground ROWs, minimum separation requirements can expand the
impacts of additional lines to new areas that had not been impacted by the original line.
While the types of adverse impacts associated with the additional lines are described in the
impacted resources, those impacts would occur (and would be analyzed in detail) only if a
new application were authorized.

e Surface disturbances generally increase surface runoff due to an increase in impervious
surface, changes in water routing, and loss of vegetation. Surface disturbances also can
decrease recharge to aquifers by increases in impervious surface due to compaction, or by
transporting water away from areas which have the capability to infiltrate.

e It is assumed that the greater the amount of surface disturbance in a watershed, the greater
the probability that accelerated sedimentation associated with the excess surface runoff and
will result.

® The Wyoming Standards for Healthy Rangelands (Appendix J (p. 1537)) set forth standards
that apply to all activities.

e Planning decisions pursuant to the RMP also apply to BLM-administered federal minerals
that underlie non-federal lands (split-estate).

e There are no RMP decisions made for non-federal land surface or mineral estate, on federal
lands administered by other federal agencies, or on the federal mineral estate underlying
federal lands administered by other federal agencies.

e Planning and management direction focuses on the relative values of resources and not
exclusively on the greatest economic return or economic output.

e Reasonably foreseeable action or activity scenarios for all land and resource uses have been
developed and portrayed based on historical, existing, and projected levels for all programs.
These reasonably foreseeable actions or activity scenarios are estimates for analysis; they are
not considered as ceilings or limits, but for comparison of impacts. The 20-year planning
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timeframe is also not a predictor of the length of time the RMP will be in effect; it could be
less or more, and could be amended at any time.

e Existing endangered species recovery plans, including plans for reintroduction of endangered
species and other species, have been considered. Consultation, coordination, and cooperation
with the United States Fish and Wildlife Service (USFWS) has occurred in accordance
with the 2000 BLM/USFWS Interagency Memorandum of Agreement regarding Section 7
Consultation (USFWS and BLM 2000). All existing biological assessments and biological
opinions regarding areas within the planning area have been reviewed for applicability.

e Mitigation requirements exist that prevent or limit direct impacts associated with land use
activities or that reclaim the land after the activity has been completed.

e Projections of the level of activity for land uses are based on historical trends, existing land
use agreements such as leases or permits, and statements of interest in land use by individuals
and industry organizations.

e Funding will be available to implement the alternatives described in Chapter 2.

e The decisions proposed in the alternatives apply to public lands only. However, cumulative
impact analyses considered decisions made for resources managed by other entities or
individuals.

e The alternatives will be implemented as described in Chapter 2. Each decision in the
alternatives is predicated on the entire alternative being implemented. In other words, each
management action was developed assuming all other management actions in the respective
alternative would be implemented. Had different alternatives been analyzed, a different suite
of management actions and resource protections or uses might have been appropriate.

e Appropriate maintenance will be carried out to maintain the functional capability of all
developments (e.g., roads, fences, and other projects).

e Monitoring will be completed as indicated, along with any needed adjustments or revisions.

e [t is commonly accepted that fire suppression costs and risk to life and property should be less
when wildland fires occur where hazardous fuels have been treated, compared to areas where
fuels have not been treated. For example, fires generally burn hotter and flame lengths are
higher in untreated areas.

4.1. Physical Resources

4.1.1. Air Quality

Air resources in the planning area were evaluated to determine how future BLM actions could
impact air quality. Actions that initiate or increase emissions of air pollutants can adversely impact
air resources, including increased concentrations of air pollutants, decreased visibility, increased
atmospheric deposition on soils and vegetation, and acidification of sensitive waterbodies.
Actions that reduce or control emissions of air pollutants can be very effective at improving air
quality and preventing air quality degradation. This section addresses the potential impacts of
air pollutant emissions from specific activities authorized, allowed, or performed by the BLM

in the planning area under each alternative.

Chapter 4 Environmental Consequences
February 2013 Physical Resources



594 Lander Proposed RMP and Final EIS

4.1.1.1. Summary of Impacts

Emissions of air pollutants were estimated for several management actions and activities likely to
occur under each alternative. Emissions were estimated for five criteria pollutants, volatile organic
compounds (VOCs), Hazardous Air Pollutants (HAPs), and greenhouse gases (GHGs). A baseline
year of 2008 was used to estimate actual emissions and two future years, a short-term year (2018)
and a long-term year (2027), were used as the basis to project future emissions. Emissions of

all analyzed pollutants are estimated to increase over baseline levels in the short term with a
decreasing trend in emissions from the short term to the long term. Emissions increases are due in
part to the projected increase in oil and gas development, mining, and other mineral development.

In general, Alternative B emissions estimates would result in the least increase in total air
pollutant emissions. Lower emissions would be expected under this alternative because it is

the alternative with the greatest restrictions on mineral development. Although total emissions
increases are estimated to be the lowest under this alternative, carbon monoxide (CO) emissions
could be highest under Alternative B and sulfur dioxide (SO,) emissions could be the third highest
under Alternative B. This is due primarily to the larger acreage of prescribed burning projected for
Alternative B. However, limitations on the use of prescribed burning in Core Area would limit this
increase. This alternative would likely result in the least adverse impacts to air quality. Alternative
C emissions estimates would result in the greatest increase in total air pollutant emissions.
Alternative C imposes the fewest restrictions on minerals development, which would result in
higher emissions than the other alternatives. Alternative C would have the highest potential to
result in adverse impacts to air quality. Total emissions estimated under Alternative D would
result in the next-to-lowest increase in emissions over baseline. Table 4.1, “Estimated Annual
Emissions Summary for BLM Activities in the Lander Planning Area” (p. 594) summarizes

the estimated annual emissions under each alternative by pollutant. This same information is
displayed graphically in Figure 4.1, “Estimated Annual Emissions by Alternative from BLM
Activities in the Lander Planning Area, 2018” (p. 595) and Figure 4.2, “Estimated Annual
Emissions by Alternative from BLM Activities in the Lander Planning Area, 2027 (p. 595).

Table 4.1. Estimated Annual Emissions Summary for BLM Activities in the Lander
Planning Area

Scemario | PM;, | PM,s | NOo, | SO, | €O | VOCs | HAPs

Base Year — 2008

Base Year | 761 | 135 | 678 | 11 | 1,138 [ 1,726 | 270
Forecast Year — 2018

Alternative A 2,195 371 1,829 23 1,734 4,737 786
Alternative B 1,760 359 1,420 24 2,077 4,019 654
Alternative C 2,887 443 1,873 25 1,758 4,754 788
Alternative D 2,122 373 1,747 24 1,872 4,592 759
Forecast Year — 2027

Alternative A 2,047 344 1,528 22 1,583 3,722 616
Alternative B 1,621 335 1,173 23 1,953 3,145 509
Alternative C 2,737 416 1,546 24 1,596 3,734 617
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Scenario PMy PM, 5 NOy SO, CO VOCs HAPs
Alternative D 1,976 347 1,458 23 1,727 3,606 594

Source: Appendix U (p. 1651)

BLM Bureau of Land Management
CO carbon monoxide
HAPs hazardous air pollutants
NOy nitrogen oxides
PM, 5 particulate matter less than 2.5 microns in diameter
PM, particulate matter less than 10 microns in diameter
SO, sulfur dioxide

VOC volatile organic compound
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Figure 4.1. Estimated Annual Emissions by Alternative from BLM Activities in the Lander
Planning Area, 2018
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Annual Emissions by Alternative
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Figure 4.2. Estimated Annual Emissions by Alternative from BLM Activities in the Lander
Planning Area, 2027

4.1.1.2. Methods and Assumptions

The air resources impact analysis used an emissions-comparison approach, which involved
the following steps:
e [dentify management actions and activities of concern in the planning area that generate air
pollutant emissions.
e Compile current (2008) operational and production data for each identified
emission-generating activity.
e Compile projected future operational and production data for each identified
emission-generating activity for the selected future project years (2018 and 2027).
e (Calculate estimated current and projected future emissions of specific air pollutants for
identified management actions and activities under each alternative.
e Analyze changes in estimated emissions over the baseline year and among alternatives.

The analysis focused on emissions associated with peak year construction activities and peak

year production and operations emissions approximately 10 and 20 years from the baseline year.
Year 2008 was chosen as the baseline year because this is the most recent year for which reliable
data are available for estimating actual emissions. Project years 2018 and 2027 were selected for
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future-year scenarios because these years represent peak construction and operations years for
projected oil and gas development. Management actions associated with oil and gas development
represent the largest single sector of emissions for most of the air pollutants; therefore, peak
development years for this sector were considered most conservative for calculating air emissions.
Given uncertainties concerning the numbers, nature, and specific locations of future emissions
sources and activities, the emissions-comparison approach provides an appropriate basis for
determining potential impacts under each alternative. For a more detailed description of the
methodologies and assumptions used in this analysis, refer to Appendix U (p. 1651).

The following air pollutants were identified as pollutants that could be emitted as a result of
management actions and activities authorized, permitted, allowed, or performed under this RMP.
Emissions of each of these pollutants were estimated for each identified activity and addressed
for each alternative in this analysis.

e Carbon monoxide (CO)

e Nitrogen oxides (NOy)

e Ozone (O3)

e Particulate matter less than or equal to 10 microns in diameter (PM;)
e Particulate matter less than or equal to 2.5 microns in diameter (PM, 5)
e Sulfur dioxide (SO,)

e Volatile organic compounds (VOCs)

e Hazardous air pollutants (HAPs)

The following list of emissions-generating activities were identified as management actions and
activities authorized, permitted, allowed, or performed under this RMP that could emit identified
air pollutants and could adversely impact air quality in the planning area and Class I areas within
100 kilometers (approximately 60 miles) of the planning area. Emissions of air pollutants were
estimated for the baseline year (2008) and projected for two future years (2018 and 2027) for each
identified activity and addressed for each alternative in this analysis.

Leasable Minerals — Conventional Oil and Gas Development
Leasable Minerals — Coalbed Natural Gas (CBNG) Development
Locatable Minerals — Bentonite Mining

Locatable Minerals — Gold Mining

Locatable Minerals — Uranium Mining

Salable Minerals — Sand, Gravel, and other Mineral Development
Fire and Fuels Management — Planned and Prescribed Fire
Vegetation — Forests, Woodlands, and Aspen Communities Management
Land Resources — Renewable Energy, ROW, and Corridor Projects
Land Resources — Comprehensive Trails and Travel Management
Land Resources — Livestock Grazing

Operations, production, and construction activity data used to estimate emissions for proposed
emission sources were obtained from Lander Field Office personnel, the Reasonable Foreseeable
Development (RFD) Scenario for Oil and Gas for the Lander Field Office, the Mineral
Occurrence and Development Potential Report, and from National Environmental Policy Act
(NEPA) analyses underway for BLM actions in the planning area. Emissions factors used to
estimate proposed emissions were obtained primarily from (1) the U.S. Environmental Protection
Agency (EPA) AP-42 Compilation of Air Pollutant Emission Factors (EPA 1995a), (2) the EPA
NONROAD2008a Emissions Model (EPA 2009¢), (3) the EPA MOBILE6.2 Motor Vehicle
Emission Factor Model (EPA 2006), (4) the American Petroleum Institute Compendium of
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Greenhouse Gas Emissions Estimation Methodologies for the Oil and Natural Gas Industry
(American Petroleum Institute 2009), (5) the Wyoming Department of Environmental Quality
(DEQ) — Air Quality Division, and (6) Western Governor’s Association — Western Regional
Air Partnership.

Methods and assumptions used in this impact analysis include the following:

e Air pollutant emissions are useful for comparing the relative impacts of each alternative and
might not represent actual future emissions. Emissions estimates are based on predictions of
future mineral resource development scenarios rather than actual development projects. Air
emissions modeling will be done as part of project-specific NEPA analyses.

e Stationary sources associated with oil and gas development will operate in accordance with
the Wyoming DEQ Oil and Gas Production Facilities Permitting Guidance, Chapter 6, Section
2, revised March 2010.

e Emissions from the following management actions were not estimated because the potential
for development was considered low: coal mining, phosphate mining, oil shale-tar sands
development, geothermal development, and gemstones and other lapidary materials
development.

e Emissions from the following management actions were not estimated because (1) the level of
activity is not expected to change between alternatives, and (2) the magnitude of emissions
from the activity is considered to be very small compared to other management activities, or
(3) available operational or production data was not sufficient to quantify emissions: wildfires
(unplanned), invasive species and pest management, grassland and shrubland management,
wild-horse management, and activities related to heritage and visual resources, socioeconomic
resources, and fish and wildlife resources.

4.1.1.3. Detailed Analysis of Alternatives

4.1.1.3.1. Impacts Common to All Alternatives for Greenhouse Gas Emissions

Concentrations of certain gases in Earth’s atmosphere have been identified as being effective

at trapping heat reflected off Earth’s surface, thereby creating a “greenhouse effect.” As
concentrations of these GHGs increase, Earth’s surface warms, the composition of the atmosphere
changes, and global climate is affected. Concentrations of GHGs have increased dramatically in
Earth’s atmosphere in the past century. These increases, particularly in carbon dioxide (CO5),
methane (CHy), nitrous oxide (N,O), and fluorinated gases have been attributed to man-made
sources and human activities (EPA 2010a).

The EPA has determined that six GHGs are air pollutants and subject to regulation under the Clean
Air Act (CAA): CO,, CHy, N,O, hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride.
Of these GHGs, CO,, CHy4, N,O are commonly emitted by the types of activities included in

this analysis, while the remaining three GHGs are emitted in extremely small quantities or are
not at all. GHG emissions from management actions and activities were estimated for each
alternative in this analysis for CO,, CHy, and N,O. Carbon sequestration through CO, injection is
not addressed because at the time of analysis it was considered too speculative for estimation.

As the major component of natural gas, CH4 emissions from oil and gas exploration, production,
and transportation can be considerable. Emissions of CO, and N,O from fossil fuel combustion

and fire can also be of concern. This analysis quantified emissions of CO,, CHy4, and N,O from

the following management actions and activities for each alternative:
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Locatable Minerals — Bentonite Mining
Locatable Minerals — Gold Mining
Locatable Minerals — Uranium Mining
Leasable Minerals — Conventional Oil and Gas Development

Leasable Minerals — CBNG Development

Salable Minerals — Sand, Gravel, and other Mineral Development

Fire and Fuels Management — Planned and Prescribed Fire

Vegetation — Forests, Woodlands, and Aspen Communities Management
Land Resources — Renewable Energy, ROWSs, and Corridor Projects
Land Resources — Comprehensive Trails and Travel Management

Land Resources — Livestock Grazing

599

Each GHG has been given a Global Warming Potential (GWP) number that accounts for the
intensity of the substance’s heat-trapping effect and its longevity in the atmosphere compared to
CO,. The EPA-recommended GWPs of 21 for CH4 and 310 for N,O were used in this analysis.
The estimated quantity emitted for each GHG was multiplied by its GWP and summed with the
other GHGs to obtain total GHGs emitted in CO, equivalents in short tons. CO, equivalents were
then converted to million metric tons (MMt), the typical reporting unit for GHG emissions.
Table 4.2, “Estimated Annual Greenhouse Gas Emissions (tons per year) Summary for BLM
Activities in the Lander Planning Area” (p. 599) shows the estimated annual emissions of the
GHGs under each alternative. Appendix U (p. 1651) includes additional details on the GHG
emissions calculations. That these numbers are estimates only, utilized for comparison purposes,
cannot be emphasized too strongly. Moreover, all are subject to modification based on changes
in technology, market conditions, and guidance, such as the limitation on prescribed fire for

greater sage-grouse protections.

Table 4.2. Estimated Annual Greenhouse Gas Emissions (tons per year) Summary for

BLM Activities in the Lander Planning Area

Scenario CO, CHy4 N,O CO; equivalents co; (els[%;lents
Base Year — 2008
Base Year | 169,265 | 8,619 3 | 351,311 | 0.33
Forecast Year — 2018
Alternative A 559,075 32,651 7 1,246,816 1.17
Alternative B 416,330 20,561 10 851,295 0.81
Alternative C 571,776 33,210 7 1,271,258 1.19
Alternative D 530,540 30,946 8 1,182,822 1.11
Forecast Year — 2027
Alternative A 463,202 26,699 6 1,025,689 0.96
Alternative B 339,404 16,070 10 679,856 0.64
Alternative C 475,621 27,242 6 1,049,511 0.98
Alternative D 438,381 25,276 7 971,142 0.91

CO, carbon dioxide
CH4 methane

N,O nitrous oxide

Source: Appendix U (p. 1651)

BLM Bureau of Land Management

MMt Million Metric Tons
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GHG emissions are estimated to increase under all alternatives over estimated baseline emissions
by almost 1'% under Alternative B and more than 2 times under alternatives A, C, and D.
Alternative C shows the highest increases in GHG emissions due primarily to the higher
projected oil and gas production activities under that alternative. Oil and gas production is

the major contributor to GHG emissions under all alternatives. The largest sources of GHG
emissions in the oil and gas sector are CO, emissions from natural gas compressors and drill rig
engines, and fugitive CHy emissions from wellhead equipment, pneumatic devices, and tanks.
Estimated GHG emissions are based on worst-case estimates of production rates and operational
characteristics, and likely result in overestimated total GHG emissions. Considerable reductions
in these estimated emissions might be realized at the time of actual development through
control technologies such as electric compressor engines, “green completions,” low- or no-bleed
pneumatic devices, and capture and control of leaks and vents. All depend on variability in the
market demand for these products.

Table 4.3, “Lander Planning Area GHG Emissions as Percentage of Wyoming Statewide GHG
Emissions” (p. 600) compares project-related GHG emissions under each alternatives to a
statewide inventory of GHG emissions completed in 2007. The inventory was compiled for the
Wyoming DEQ by the Center for Climate Strategies and was based on actual emissions for

2005 and projected emissions for 2010 and 2020. GHG emissions estimated for each of the
alternatives comprise approximately 2 percent of statewide GHG emissions. As another means of
comparison, the total estimated GHG emissions for Alternative D are approximately equivalent
to the CO, emissions from a 100 megawatt (MW) coal-fired power plant or approximately
one-fifteenth the reported CO, emissions from the Jim Bridger Power Plant in Sweetwater County
for 2009 (EPA 2009d). The total estimated GHG emissions under Alternative D of 1.11 MMt are
approximately equal to 0.01 percent of the total U.S. 2008 GHG emissions of 6,956 MMt (EPA
2010b). Assessing the impacts of GHG emissions on global climate change requires modeling on
a global scale, which is beyond the scope of this analysis. Potential impacts to climate change are
influenced by GHG emission sources from around the globe and it is not possible to distinguish
the impacts to global climate change from GHG emissions originating from the planning area.

Table 4.3. Lander Planning Area GHG Emissions as Percentage of Wyoming Statewide
GHG Emissions

Lander Planning Area Wyoming Statewide Inventory Collis:icl::lttion
Estimated GHG Estimated GHG
Scenario Emissions (MMt Year Emissions (MMt &Lﬁgﬂgﬁg

CO; equivalents) CO; equivalents) yoming S

Base Year - 2008 0.33 Actual Estimated 55.6 0.60%

2005

Alternative A - 2018 1.17 Projected 2020 69.4 1.69%

Alternative B - 2018 0.81 Projected 2020 69.4 1.16%

Alternative C - 2018 1.19 Projected 2020 69.4 1.72%

Alternative D - 2018 1.11 Projected 2020 69.4 1.60%

Source: Center for Climate Strategies 2007

BLM Bureau of Land Management

CO, carbon dioxide

GHG greenhouse gas

MMt million metric tons
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4.1.1.3.2. Impacts Common to All Alternatives

Impacts to air quality include changes in air pollutant concentrations, changes in visibility,
impacts to soils and vegetation from atmospheric deposition, and changes in lake chemistry.
Several key factors play a role in determining the severity of these impacts, such as the magnitude
and chemistry of the air emissions, meteorological conditions, and topography. Emissions were
quantified for each of the alternatives as an indication of the potential magnitude of impacts to air
quality under each alternative for purposes of making general comparisons and not as predictions
of what will occur. All of the alternatives would result in changes to emissions of air pollutants in
relation to the baseline year and would therefore result in impacts to air quality. For this analysis,
the magnitude of the change in emissions was analyzed to determine if impacts to air quality have
the potential to be significant (i.e., exceed the National Ambient Air Quality Standards [NAAQS |
or exceed screening levels of concern for visibility and atmospheric deposition). Air dispersion
modeling can be used to determine ambient concentrations of air pollutants and impacts to
visibility; however, models depend on specific input data to predict impacts. These input data
include actual meteorological data, actual emissions data, emissions source spatial and temporal
data, and actual topographic data. At this stage of the planning process, these project-specific
data are not available. Proponents of mineral development projects will be required to perform a
NEPA analysis of the impacts of proposed projects to ambient air quality standards at the time
projects are proposed. Such an analysis could require a dispersion modeling analysis that includes
a demonstration of no adverse impacts in Class I areas.

Under all alternatives, oil and gas development is the single largest contributor to total air
pollutant emissions compared to other management activities. Activities quantified in this
category include well drilling and completion, road and well pad construction, flaring and
venting, compressor operations, dehydrator and separator operations, tank venting and loadout,
wellhead fugitives, pneumatic device operations, and vehicle traffic. The quantities of emissions
estimated from these activities are based on reasonably foreseeable estimates of production
rates, well counts, development rates, and existing technologies. The emissions numbers should
not be considered definitive and might not reflect actual emissions at the time of development
and are utilized for comparison among the alternatives. Although the quantity of emissions
calculated for this category might not represent actual emissions from eventual development, the
magnitude of differences in emissions estimated for this source category compared to the other
source categories is considerable. Emissions of NO, and VOCs from this category have the
potential to adversely impact air quality under each alternatives. These impacts could include
increased ambient concentrations of O3, decreases in visibility, adverse impacts to vegetation,
and increased atmospheric deposition. Emissions of particulate matter from this category could
increase ambient concentrations of particulate matter (fugitive dust), decrease visibility, and
increase atmospheric deposition. Emissions of HAPs could result in a localized increased risk of
adverse impacts to human health. The emissions estimated for CO under each alternative for this
category could contribute to the formation of O;. Estimated SO, emissions for this category under
each alternative are minor and, although they could contribute to adverse impacts to visibility, it is
unlikely that these emissions would result in a major adverse impact to air quality by increasing
ambient concentrations of SO, above the NAAQS. For additional information on significance
thresholds, refer to Appendix U (p. 1651).

The second largest contributor to total air pollutant emissions under each alternative is the
combined category of non-oil and gas mineral development. For the planning area, this is
estimated to primarily include bentonite, uranium, and gold exploration and mining and sand and
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gravel sales. The primary pollutant of concern from this category is PM;. Particulate matter
emissions (fugitive dust) are primarily caused by earth-moving activities and vehicular traffic

on unpaved roads and surfaces associated with mine development and operation. Potential
mining exploration and development activities result in the largest single contributor to estimated
particulate matter (PM;, and PM; 5) emissions. Particulate matter emissions from this category
under all alternatives have the potential to adversely impact air quality by increasing ambient
concentrations of particulate matter and decreasing visibility. Estimated emissions of NOy, VOCs,
and CO are substantially less for this category than for oil and gas development. Emissions of
these pollutants could result in minor impacts to air quality by contributing to increased ambient
concentrations of O;. Estimated emissions of SO, and HAPs from this source category under

all alternatives are minor and it is not likely that these emissions would result in major adverse
impacts to air quality.

Two other source categories have estimated emissions that could result in impacts common to

all alternatives. CO emissions from fire management activities, primarily prescribed fire, have
the potential to result in increased ambient concentrations of Os;. However, it is likely that the
differences among the alternatives using prescribed fire in the 70 percent of the planning area that
is in Core Area is likely to be minimal because of protections for greater sage-grouse. CO and
VOC emissions from trails and travel management, primarily OHV use, have the potential to
result in increased ambient concentrations of O3. Estimated emissions of other pollutants from
these two source categories would not be likely to result in major impacts to air quality.

There are several federally designated Class I areas within 100 kilometers (approximately 60
miles) of the planning area. Bridger Wilderness Area comprises the western border of the planning
area. Fitzpatrick Wilderness Area is in the planning area on the west. Washakie Wilderness Area
lies to the north and Teton Wilderness Area lie to the northwest. Although farther away than

100 kilometers, Yellowstone National Park and Grand Teton National Park are to the west and
northwest of the planning area. Management actions and activities under each of the alternatives
could impact Air Quality Related Values (i.e., visibility and atmospheric deposition) in these areas.

The Wyoming DEQ has the authority to implement emissions controls for sources requiring air
permits under Wyoming Air Quality Standards and Regulations and to ensure that those sources
do not contribute to an exceedance of an ambient air quality standard. To facilitate this process,
the BLM works in cooperation with Wyoming DEQ and other federal agencies to share, review,
and analyze emissions data, modeling results, and mitigation measures for development projects.
This cooperation would continue under all alternatives. In addition, the BLM could require
implementation of BMPs and mitigation measures within its authority to minimize adverse
impacts to air quality from development projects. Determination and application of such measures
would be completed during project approval, and would be subject to NEPA analysis at that time.
Refer to Appendix U (p. 1651) for additional information on BMPs and mitigation measures.

Management under all alternatives must adhere to the Lander Air Resources Management Plan
(Appendix F (p. 1491)), which was developed to address air quality issues identified during the
analysis for this document. The plan outlines specific requirements for managing air resources and
authorizing activities that have the potential to adversely impact air resources within the planning
area. The plan also provides specific requirements for projects that have the potential to generate
air emissions and adversely impact air resources within the planning area. In accordance with the
plan, quantitative air quality modeling of industrial activities may be required in order to determine
the potential impacts of proposed emission sources and subsequent potential mitigation strategies.
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Table 4.4, “Estimated Annual Emissions by Activity — Base Year 2008 (p. 603) lists the estimated
emissions for each pollutant from each emissions-generating activity analyzed for the base year
2008. Individual alternatives analyses compare estimated emissions to the baseline emissions.

Table 4.4. Estimated Annual Emissions by Activity — Base Year 2008

Emission

Generat-

ing Activ-
ity

PM;

PM; 5

NO,

SO,

CO

VOCs

HAPs

Total Air
Pollutant
Emissions

Leasable
Minerals
- Oil and
Natural Gas

125

29

449

206

1,498

247

2,558

Leasable
Minerals

- Coalbed
Natural Gas

13

Total Oil
and Gas
minerals

129

30

453

208

1,500

248

2,571

Locatable

Minerals -
Bentonite

Mining

101

11

113

Locatable
Minerals
- Gold
Mining

Locatable
Minerals

- Uranium
Mining

37

30

13

&9

Salable
Minerals -
Sand and
Gravel

282

39

174

81

13

594

Total Non-
Oil and Gas
Minerals

422

56

204

94

15

797

Fire and
Fuels Man-
agement

71

30

271

14

397

Vegetation
- Forests,
Woodlands,
and Aspen
Communi-
ties

38

48

Land
Resources -
Renewable
Energy,
ROWSs and
Corridors

13

18

February 2013
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Emission q

Generai- Total Air

N Active PM; PM, 5 NOy SO, CoO VOCs HAPs Pollutant
q Emissions
ity

Land Re-

sources

- Com-

prehen- 9 6 6 1 472 191 19 704

sive Trails

and Travel

Manage-

ment

Land

Resources

- Livestock 80 8 5 0 86 4 0 183

Grazing

TOTAL 761 135 678 11 1,138 1,726 270 4,719

Source: Appendix U (p. 1651)

CO carbon monoxide

HAPs hazardous air pollutants

NOy nitrogen oxides

PM, 5 particulate matter less than 2.5 microns in diameter

PM; particulate matter less than 10 microns in diameter

ROWs rights-of-way

SO, sulfur dioxide

VOC volatile organic compound

4.1.1.3.3. Alternative A

Table 4.5, “Estimated Emissions by Activity (tons per year) under Alternative A,

2018” (p. 605) and Table 4.6, “Estimated Emissions by Activity (tons per year) under Alternative
A, 2027 (p. 606) show the estimated emissions for each pollutant from each emission-generating
activity analyzed for Alternative A in 2018 and 2027, respectively. Appendix U (p. 1651) provides
the detailed emissions spreadsheets that are the basis for these tables. Non-oil and gas minerals
development accounts for the greatest estimated emissions of PM;, and PM, 5. Oil and gas
development accounts for the greatest estimated emissions for all other pollutants. It is important
to note that the emissions estimates for these two categories are based on reasonably foreseeable
estimates of future development and might not reflect actual emissions at the time of development.

Although estimated emissions are dominated by mineral development, the second highest source
of CO and VOC emissions under this alternative is from the Comprehensive Trails and Travel
Management sector. These emissions are generated primarily from OHVs (including all-terrain
vehicles, over-snow vehicles, and dirt bikes) and trail and road maintenance equipment.

Alternative A emissions estimates for 2018 show an increase of emissions of all pollutants over
the baseline year. The most substantial increases are projected to be for particulate matter, NO,,
VOCs, and HAPs, with percent increases all more than 170 percent. Figure 4.3, “Contribution
of Each Category to Total PMy Emissions under Alternative A, 2018 (p. 607) through

Figure 4.6, “Contribution of Each Category to Total HAPs Emissions under Alternative, A
2018 (p. 610) show the relative contribution of each source category to emissions of these four
pollutants. Alternative A emissions estimates for 2027 show decreases in all pollutants from 2018
levels in the range of 5 to 22 percent, depending on the pollutant. This is likely due to decreases
in oil and gas production and mining activities over the long term. It is likely that the increases in
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estimated emissions over baseline would result in increased concentrations of ambient O3 and
NOy, and short-term impacts to visibility. Given the current background levels of pollutants, it is
not likely that emissions under Alternative A would contribute to an exceedance of a national or
state ambient air quality standard.

Table 4.5. Estimated Emissions by Activity (tons per year) under Alternative A, 2018

Emission
Generat-
ing Activ-
ity
Leasable
Minerals
- Oil and
Natural Gas
Leasable
Minerals
- Coalbed
Natural Gas
Total Oil
and Gas 431 101 1,582 12 733 4,574 769 8,203
minerals
Locatable
Minerals -
Bentonite
Mining
Locatable
Minerals
- Gold
Mining
Locatable
Minerals
- Uranium
Mining
Salable
Minerals -
Sand and
Gravel
Total Non-
Oil and Gas 1,440 211 225 8 111 25 2 2,022
Minerals
Fire and
Fuels Man- 55 27 8 2 271 14 1 378
agement
Vegetation
- Forests,
Woodlands,
and Aspen
Commu-
nities
Land
Resources -
Renewable
Energy,
ROWSs and
Corridors

Total Air
PM;, PM; 5 NO, SO, CcO VOCs HAPs Pollutant
Emissions

371 87 1,325 11 607 4,401 725 7,528

60 15 256 1 126 173 44 675

542 59 10 0 12 2 0 625

314 77 8 0 5 1 0 406

254 34 128 3 55 12 1 487

330 41 79 4 39 9 1 504

138 14 0 0 5 1 0 158

45 5 2 0 1 0 0 54
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Emission
Generat-
ing Activ-
ity
Land Re-
sources
- Com-
prehen-
sive Trails
and Travel
Manage-
ment
Land
Resources
- Livestock 80 8 4 0 86 4 0 183
Grazing
Total 2,195 371 1,829 23 1,734 4,737 786 11,674
Percent
Change
over Base
Year
Source: Appendix U (p. 1651)

Total Air
PM;, PM; 5 NOy SO, CcO VYOCs HAPs Pollutant
Emissions

7 4 7 1 526 119 12 676

188 174 170 109 52 174 191 147

CO carbon monoxide

HAPs hazardous air pollutants

NOx nitrogen oxides

PM, 5 particulate matter less than 2.5 microns in diameter
PM;, particulate matter less than 10 microns in diameter
ROWs rights-of-way

SO, sulfur dioxide

VOC volatile organic compound

Table 4.6. Estimated Emissions by Activity (tons per year) under Alternative A, 2027

Emission
Generat-
ing Activ-
ity
Leasable
Minerals
- Oil and
Natural Gas
Leasable
Minerals
~ Coalbed 57 14 233 1 114 156 40 614
Natural Gas
Total Oil
and Gas 383 89 1,348 12 615 3,592 603 6,641
minerals
Locatable
Minerals -
Bentonite
Mining
Locatable
Minerals 310 76 8 0 5 1 0 401
- Gold
Mining

Total Air
PM; PM, 5 NOy SO, CO VOCs HAPs Pollutant
Emissions

326 76 L,115 11 501 3,435 563 6,027

542 59 5 0 10 1 0 617
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Emission
Generat-
ing Activ-

ity

PM;

PM, 5

NO,

SO,

CO

VOCs

HAPs

Total Air
Pollutant
Emissions

Locatable
Minerals

- Uranium
Mining

177

26

120

52

12

391

Salable
Minerals -
Sand and

Gravel

313

37

27

17

406

Total Non-
Oil and Gas
Minerals

1,341

198

160

84

22

1,815

Fire and
Fuels Man-
agement

55

27

271

14

378

Vegetation
- Forests,
Woodlands,
and Aspen
Commu-
nities

138

14

158

Land
Resources -
Renewable

Energy,
ROWs and
Corridors

45

52

Land Re-
sources
- Com-
prehen-
sive Trails
and Travel
Manage-
ment

522

88

637

Land
Resources
- Livestock
Grazing

80

86

183

Total

2,047

344

22

1,583

9,863

Percent
Change
from 2018

-7

-7

CO carbon monoxide

HAPs hazardous air pollutants
NOx nitrogen oxides
PM, 5 particulate matter less than 2.5 microns in diameter
PM;, particulate matter less than 10 microns in diameter
ROWs rights-of-way
SO, sulfur dioxide
VOC volatile organic compound

Source: Appendix U (p. 1651)
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PM10 Emissions
(tons/year)

Livesotck Grazing
A%

Trails & Travel
Management
0%

Renewable
Energy, ROWs &
Corridors
2%

Vegetation—
Forests
6%

Fire Management
2%

Source: Appendix U (p. 1651)

0&G oil and gas
PM, particulate matter less than 10 microns in diameter

ROWs rights-of-way

Figure 4.3. Contribution of Each Category to Total PM;, Emissions under Alternative A,

2018
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NOx Emissions - Alternative A 2018

(tons/year)
Livesotck
Trails & Travel Grazing
IManagement 0%

0%

Renewahle
Energy, ROWs &
Corridors

0%

Vegetation—
Forests Management
0% 1%

Source: Appendix U (p. 1651)

NOx nitrogen oxides
0&G oil and gas
ROWSs rights-of-way
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Figure 4.4. Contribution of Each Category to Total NO, Emissions under Alternative A, 2018
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VOC Emissions - Alternative A 2018
(tons/year)

Livesotck Grazing
0%

Trails & Travel
Management
2%
Renewable
Energy, ROWSs &
Corridors
0%
Vegetation—
Forests
0% TotalNon-0&G
Fire Management Minerals
0% 1%

Source: Appendix U (p. 1651)

0&G oil and gas
ROWs rights-of-way
VOC volatile organic compound

Figure 4.5. Contribution of Each Category to Total VOCs Emissions under Alternative A,

2018
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HAPs Emissions
(tons/year)

Livesotck Grazing
0%

Trails & Travel

Management
2%
Renewable
Energy, ROWSs &
Corridors
0%, Yegetation—
Forests
0%
Fire Management
0% TotalMon-0&G
Minerals
0%

Source: Appendix U (p. 1651)

HAPs hazardous air pollutants
0&G oil and gas
ROWs rights-of-way

Figure 4.6. Contribution of Each Category to Total HAPs Emissions under Alternative, A
2018

4.1.1.3.4. Alternative B

Alternative B emissions estimates are the lowest of all the alternatives for total air pollutant
emissions and for each analyzed pollutant except CO and SO,. Table 4.7, “Estimated

Annual Emissions by Activity (tons per year) under Alternative B, 2018” (p. 612) and

Table 4.8, “Estimated Annual Emissions by Activity (tons per year) under Alternative B,

2027 (p. 614) show the estimated emissions for each pollutant from each emission-generating
activity analyzed for Alternative B in 2018 and 2027, respectively. See Appendix U (p. 1651) for
additional details on emissions calculations.

The overall lower estimated emissions under this alternative are due to restrictions on oil and
gas development, potential restrictions on bentonite mining in designated Areas of Critical
Environmental Concern (ACECs), lower projected acres of disturbance for ROWs and corridors,
no new development under livestock grazing, and no new renewable-energy development. The
greater emissions of CO and SO, estimated for this alternative are due primarily to the larger
acreage of disturbance predicted for prescribed fire, although it is likely that this will not be a
major increase because of limitations on the use of prescribed fire in greater sage-grouse Core
Area. Figure 4.7, “Contribution of Each Category to Total CO Emissions under Alternative B,
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2018 (p. 615) and Figure 4.8, “Contribution of Each Category to Total SO, Emissions under
Alternative B, 2018 (p. 616) show the relative contribution of fire management activities to the
emissions of these two pollutants. Alternative B acres of disturbance due to prescribed fire

are triple the amount under alternatives A and C and double the amount under Alternative D.
This would result in more smoke being generated by prescribed fire under this alternative than
under other alternatives, and larger emissions of CO and SO, from this source category. Overall,
emissions under this alternative for 2018 are estimated to increase by 83 to 142 percent over
baseline emissions, depending on the pollutant.

Like Alternative A, potential oil and gas activities are the predominant source of NOy, VOC,
and HAPs emissions and potential mining activities are the predominant source of PM( and
PM, 5 under Alternative B. The second largest source of VOC emissions is projected for the
Comprehensive Trails and Travel Management sector, which includes emissions from OHV's and
road and trail maintenance vehicles. Alternative B emissions estimates for 2027 show decreases
in all pollutants from 2018 levels in the range of 4 to 22 percent, depending on the pollutant. This
is likely due to decreases in oil and gas production and mining activities over the long term.

Impacts to O3 ambient concentrations from emissions of NOy, VOC, and CO under Alternative
B are expected to be the least of all of the alternatives, as are impacts to particulate matter
concentrations. Impacts to visibility could result from projected mineral development activities,
but would be the least under Alternative B.

Table 4.7. Estimated Annual Emissions by Activity (tons per year) under Alternative B, 2018

Emission
Generat-
ing Activ-
ity
Leasable
Minerals
- Oil and
Natural Gas
Leasable
Minerals
- Coalbed
Natural Gas
Total Oil
and Gas 325 76 1,171 9 541 3,830 635 6,587
minerals
Locatable
Minerals -
Bentonite
Mining
Locatable
Minerals
- Gold
Mining
Locatable
Minerals
- Uranium
Mining

Total Air
PM; PM; 5 NOy SO, (0} VOCs HAPs Pollutant
Emissions

312 73 1,120 9 516 3,796 627 6,453

13 3 51 0 25 34 9 134

147 16 3 0 4 1 0 171

314 77 8 0 5 1 0 406

254 34 128 3 55 12 1 487
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Emission
Generat-
ing Activ-

ity

PM;

PM, 5

NO,

SO,

CO

VOCs

HAPs

Total Air
Pollutant
Emissions

Salable
Minerals -
Sand and

Gravel

319

40

76

38

486

Total Non-
Oil and Gas
Minerals

1,033

167

215

101

23

1,550

Fire and
Fuels Man-
agement

178

90

25

902

47

1,254

Vegetation
- Forests,
Woodlands,
and Aspen
Commu-
nities

199

20

225

Land
Resources -
Renewable

Energy,
ROWSs and
Corridors

19

23

Land Re-
sources
- Com-
prehen-
sive Trails
and Travel
Manage-
ment

526

119

12

675

Land
Resources
- Livestock

Grazing

TOTAL

1,760

359

1,420

24

2,077

4,019

654

10,315

Percent
Change
over Base

Year

131

165

110

121

83

133

142

119

CO carbon monoxide

HAPs hazardous air pollutants
NOx nitrogen oxides
PM, 5 particulate matter less than 2.5 microns in diameter
PM, particulate matter less than 10 microns in diameter
ROWSs rights-of-way
SO, sulfur dioxide
VOC volatile organic compound

Source: Appendix U (p. 1651)

February 2013
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Table 4.8. Estimated Annual Emissions by Activity (tons per year) under Alternative B, 2027

Emission
Generat-
ing Activ-
ity
Leasable
Minerals
- Oil and
Natural Gas
Leasable
Minerals
- Coalbed
Natural Gas
Total Oil
and Gas 285 66 984 9 447 2,988 493 5,272
minerals
Locatable
Minerals -
Bentonite
Mining
Locatable
Minerals
- Gold 310
Mining
Locatable
Minerals
- Uranium
Mining
Salable
Minerals -
Sand and
Gravel
Total Non-
Oil and Gas 934 154 156 7 77 21 2 1,351
Minerals
Fire and
Fuels Man- 178 90 25 7 902 47 5 1,254
agement
Vegetation
- Forests,
Woodlands,
and Aspen
Commu-
nities
Land
Resources -
Renewable
Energy,
ROWSs and
Corridors

Total Air
PM; PM; 5 NOy SO, ({0} VOCs HAPs Pollutant
Emissions

273 63 938 9 424 2,957 485 5,149

13 3 46 0 23 30 8 123

147 16 1 0 3 0 0 168

76 8 0 5 1 0 401

177 26 120 3 52 12 1 391

301 36 26 3 16 8 1 391

199 20 0 0 5 1 0 225

19 2 0 0 0 0 0 21
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Emission q
Generai- Total Air
v o PM; PM, 5 NOy SO, (6(0) VOCs HAPs Pollutant
q Emissions
ity
Land Re-
sources
- Com-
prehen- 5 3 8 1 522 88 9 636
sive Trails
and Travel
Manage-
ment
Land
Resources
- Livestock 0 0 0 0 0 0 0 0
Grazing
TOTAL 1,621 335 1,173 23 1,953 3,145 509 8,760
Percent
Change -8 -7 -17 -4 -6 =22 -22 -15
from 2018
Source: Appendix U (p. 1651)
CO carbon monoxide
HAPs hazardous air pollutants
NOx nitrogen oxides
PM,; 5 particulate matter less than 2.5 microns in diameter
PM, particulate matter less than 10 microns in diameter
ROWs rights-of-way
SO, sulfur dioxide
VOC volatile organic compound

February 2013
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CO Emissions
(tons/year)

Livesotck
Grazing
0%

Total Mon-0&G
Minerals
5%

Trails & Travel
IManagement
25%

Vegetation —
Forests
0%

Renewable
Energy, ROWs &
Corridors
0%

Source: Appendix U (p. 1651)

CO carbon monoxide
0&G oil and gas
ROWSs rights-of-way

Figure 4.7. Contribution of Each Category to Total CO Emissions under Alternative B, 2018
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SO, Emissions

Grazin
Travel 8

IManagement
3%

Renewable
Energy, ROWSs &
Corridors
0%

Vegetation —
Forests
0%

Source: Appendix U (p. 1651)

SO, sulfur dioxide
0&G oil and gas
ROWSs rights-of-way

Figure 4.8. Contribution of Each Category to Total SO, Emissions under Alternative B, 2018

4.1.1.3.5. Alternative C

Table 4.9, “Estimated Annual Emissions by Activity (tons per year) under Alternative C,

2018” (p. 618) and Table 4.10, “Estimated Annual Emissions by Activity (tons per year) under
Alternative C, 2027 (p. 620) lists estimated emissions under Alternative C for 2018 and 2027,
respectively. Alternative C would result in the greatest estimated emissions of all the alternatives
for total air pollutant emissions and for each analyzed pollutant except CO. Alternative C allows
for the most development of mineral resources and includes a large potential wind-energy project
with up to 2,400 turbines. In addition, Alternative C allows for increased acres of disturbance for
forestry projects and ROW projects. All of these management actions and activities account for
increased levels of air pollutant emissions. The estimated acreage for prescribed fire under this
alternative is approximately - the acreage estimated for Alternative B; this accounts for the lower
estimated CO emissions under this alternative. Estimated emissions for 2018 under this alternative
are projected to increase by 55 to 279 percent over baseline emissions, depending on the pollutant.

Like alternatives A and B, the primary contributors to air pollutant emissions under Alternative
C are non-oil and gas minerals development and oil and gas development. However, the most
noticeable difference in emissions between this alternative and alternatives A and B is the
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increase in particulate matter emissions due primarily to potential projects in the renewable
energy and ROW sectors. The increases in particulate matter would result from short-term
construction-related activities. Any impacts that could result from these emissions would likely
be short in duration. Figure 4.9, “Contribution of Each Category to Total PMy Emissions under
Alternative C, 2018” (p. 621) and Figure 4.10, “Contribution of Each Category to Total PM, 5
Emissions under Alternative C, 2018 (p. 622) show the relative contribution of these sectors to
total PM;, and PM, 5 emissions, respectively.

Although estimated emissions are dominated by mineral and renewable energy development, the
second highest source of CO and VOC emissions under this alternative is from the Comprehensive
Trails and Travel Management sector. These emissions are generated primarily from OHV's
(including all-terrain vehicles, over-snow vehicles, and dirt bikes) and trail and road maintenance
equipment. Alternative C emissions estimates for 2027 show decreases in all pollutants from
2018 levels in the range of 5 to 22 percent, depending on the pollutant. This is likely due to
decreases in oil and gas production and mining activities over the long term.

It is likely that the increases in estimated emissions over baseline would result in increased
concentrations of ambient O3, NOy, and particulate matter, and potential impacts to visibility.
Given the current background levels of pollutants, it is not likely that emissions under Alternative
C would contribute to an exceedance of a national or state ambient air quality standard.

Table 4.9. Estimated Annual Emissions by Activity (tons per year) under Alternative C, 2018

Emission
Generat-
ing Activ-
ity
Leasable
Minerals
- Oil and
Natural Gas
Leasable
Minerals
- Coalbed
Natural Gas
Total Oil
and Gas 433 102 1,586 12 736 4,585 771 8,225
minerals
Locatable
Minerals -
Bentonite
Mining
Locatable
Minerals
- Gold
Mining
Locatable
Minerals
- Uranium
Mining
Salable
Minerals -
Sand and
Gravel

Total Air
PM; PM, 5 NOy SO, CcO VOCs HAPs Pollutant
Emissions

371 87 1,328 11 608 4,410 727 7,542

61 15 258 1 127 175 44 682

542 59 10 0 12 2 0 625

314 77 8 0 5 1 0 406

254 34 128 3 55 12 1 487

387 49 95 5 47 11 1 595
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Emission
Generat-
ing Activ-

ity

PM;

PM, 5

NO,

SO,

CO

VOCs

HAPs

Total Air
Pollutant
Emissions

Total Non-
Oil and Gas
Minerals

1,497

218

241

119

26

2,113

Fire and
Fuels Man-
agement

58

28

271

14

382

Vegetation
- Forests,
Woodlands,
and Aspen
Commu-
nities

269

27

302

Land
Resources -
Renewable

Energy,
ROWSs and
Corridors

539

56

26

14

641

Land Re-
sources
- Com-
prehen-
sive Trails
and Travel
Manage-
ment

526

119

12

677

Land
Resources
- Livestock
Grazing

84

87

189

TOTAL

2,887

443

1,873

25

1,758

4,754

788

12,529

Percent
Change
over Base
Year

279

228

176

125

55

175

192

166

CO carbon monoxide
HAPs hazardous air pollutants
NOy nitrogen oxides
PM, 5 particulate matter less than 2.5 microns in diameter
PM; particulate matter less than 10 microns in diameter
ROWs rights-of-way
SO, sulfur dioxide
VOC volatile organic compound

Source: Appendix U (p. 1651)

February 2013
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Table 4.10. Estimated Annual Emissions by Activity (tons per year) under Alternative C,
2027

Emission
Generat-
ing Activ-
ity
Leasable
Minerals
- Oil and
Natural Gas
Leasable
Minerals
- Coalbed
Natural Gas
Total Oil
and Gas 384 89 1,351 12 617 3,599 604 6,656
minerals
Locatable
Minerals -
Bentonite
Mining
Locatable
Minerals
- Gold
Mining
Locatable
Minerals
- Uranium
Mining
Salable
Minerals -
Sand and
Gravel
Total Non-
Oil and Gas 1,398 205 165 8 88 24 2 1,890
Minerals
Fire and
Fuels Man- 58 28 8 2 271 14 1 382
agement
Vegetation
- Forests,
Woodlands,
and Aspen
Commu-
nities
Land
Resources -
Renewable
Energy,
ROWSs and
Corridors

Total Air
PM;, PM, 5 NOy SO, CcO VOCs HAPs Pollutant
Emissions

327 76 1,117 11 501 3,442 564 6,037

57 14 235 1 115 158 40 619

542 59 5 0 10 1 0 617

310 76 8 0 5 1 0 401

177 26 120 3 52 12 1 391

370 44 33 4 21 9 1 481

269 27 0 0 5 1 0 302

539 55 9 1 6 3 0 614
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Emission q
Generai- Total Air
v o PM; PM, 5 NOy SO, (6(0) VOCs HAPs Pollutant
q Emissions
ity
Land Re-
sources
- Com-
prehen- 6 3 8 1 522 88 9 637
sive Trails
and Travel
Manage-
ment
Land
Resources
- Livestock 84 8 5 0 87 4 0 189
Grazing
TOTAL 2,737 416 1,546 24 1,596 3,734 617 10,670
Percent
Change -5 -6 -17 -5 -9 -21 -22 -15
from 2018
Source: Appendix U (p. 1651)
CO carbon monoxide
HAPs hazardous air pollutants
NOx nitrogen oxides
PM,; 5 particulate matter less than 2.5 microns in diameter
PM, particulate matter less than 10 microns in diameter
ROWs rights-of-way
SO, sulfur dioxide
VOC volatile organic compound

February 2013
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PM10 Emissions
(tons/year)

Total 0&G
minerals
15%

Livesotck Grazing

% Trails & Travel
Management
0%

Fire Management

T 2%
Vegetation —

Forests
9%

Source: Appendix U (p. 1651)

PM,, particulate matter less than 10 microns in diameter

0&G oil and gas
ROWs rights-of-way

Figure 4.9. Contribution of Each Category to Total PM;j Emissions under Alternative C,
2018
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PM2.5 Emissions
(tons/year)

Total 0&G
minerals
23%

Livesotck Grazing
2%

Trails & Travel

Management Fire Management

1% Renewable Vegetation — 6%
Energy, ROWSs & Forests
Corridors 6%
13%

Source: Appendix U (p. 1651)

PM, 5 particulate matter less than 2.5 microns in diameter
0&G oil and gas
ROWSs rights-of-way

Figure 4.10. Contribution of Each Category to Total PM, 5 Emissions under Alternative C,
2018

4.1.1.3.6. Alternative D

Alternative D estimated total emissions are the second lowest of the four alternatives. Estimated
emissions of PM;, NO,, VOCs, and HAPs under this alternative rank next to lowest of the four
alternatives. This is due to less projected oil and gas development, locatable mineral development,
renewable-energy development, and fewer ROW projects under this alternative than under
alternatives A and C. Estimated emissions of PM, 5 and SO, are predicted to be slightly greater
under this alternative than under alternatives A and B, and estimated emissions of CO are predicted
to be greater under this alternative than under alternatives A and C due primarily to the increased
acreage of disturbance predicted for prescribed fire. As with Alternative B, it is not possible to
determine the extent to which prescribed fire will be utilized outside of Core Area. Estimated
emissions for 2018 for this alternative are projected to increase by 65 to 181 percent over baseline,
depending on the pollutant. Alternative D emissions estimates for 2027 show decreases in all
pollutants from 2018 levels in the range of 5 to 22 percent, depending on the pollutant. This is
likely due to decreases in oil and gas production and mining activities over the long term.

Table 4.11, “Estimated Annual Emissions by Activity (tons per year) under Alternative D,
2018” (p. 624) and Table 4.12, “Estimated Annual Emissions by Activity (tons per year) under
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Alternative D, 2027” (p. 626) lists estimated emissions under Alternative D for 2018 and 2027,
respectively. Under this alternative, oil and gas development is the dominant category of
estimated emissions of NOy, SO,, VOCs, and HAPs. Non-oil and gas development accounts for
most of PM;, and PM, 5 emissions. Total air pollutant emissions are dominated by these two
source categories under this and the other alternatives. Figure 4.11, “Contribution of Oil and Gas
Development Emissions to Total Emissions by Alternative, 2018 (p. 627) and Figure 4.12,
“Contribution of Non-Oil and Gas Mineral Development Emissions to Total Emissions by
Alternative, 2018 (p. 628) are provided as a tool to compare the contribution of these sectors
to total emissions among alternatives. Figure 4.11, “Contribution of Oil and Gas Development
Emissions to Total Emissions by Alternative, 2018 (p. 627) shows the contributions from oil
and gas development under all alternatives; Figure 4.12, “Contribution of Non-Oil and Gas
Mineral Development Emissions to Total Emissions by Alternative, 2018 (p. 628) shows the
contributions from non-oil and gas mineral development (mining) sector.

Although estimated emissions of the air pollutants analyzed are dominated by mineral
development, the second highest source of CO and VOC emissions under this alternative is
from the Comprehensive Trails and Travel Management sector. These emissions are generated
primarily from OHVs (including all-terrain vehicles, over-snow vehicles, and dirt bikes) and trail
and road maintenance equipment.

Potential impacts to air quality under Alternative D include potential increases in ambient
concentrations of O3, NOy, and particulate matter, and potential impacts to visibility. Given the
current background levels of pollutants, it is not likely that emissions under Alternative D would
contribute to an exceedance of a national or state ambient air quality standard. However, under
this alternative, proponents of mineral development projects (or any project likely to impact air
quality) will be required to demonstrate compliance with ambient air quality standards and other
federal, state, and local air quality regulations. This demonstration could include air dispersion
modeling, photochemical grid modeling, and the application of mitigation measures and control
technologies prior to project authorization by the BLM.

Table 4.11. Estimated Annual Emissions by Activity (tons per year) under Alternative D,
2018

Emission
Generat-
ing Activ-
ity
Leasable
Minerals
- Oil and
Natural Gas
Leasable
Minerals
- Coalbed
Natural Gas
Total Oil
and Gas 410 96 1,498 12 695 4,421 742 7,873
minerals
Locatable
Minerals -
Bentonite
Mining

Total Air
PM;, PM; 5 NOy SO, CcO VOCs HAPs Pollutant
Emissions

358 84 1,282 11 588 4,274 705 7,301

52 12 217 1 107 147 37 572

395 43 7 0 8 1 0 454
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Emission
Generat-
ing Activ-

ity

PM;

PM, 5

NO,

SO,

Total Air
CcO VOCs HAPs Pollutant
Emissions

Locatable
Minerals
- Gold
Mining

314

77

5 1 0 406

Locatable
Minerals
- Uranium
Mining

254

34

128

55 12 1 487

Salable
Minerals -
Sand and

Gravel

330

41

79

39 9 1 504

Total Non-
Oil and Gas 1,293
Minerals

195

222

107 24 2 1,852

Fire and
Fuels Man- 75
agement

43

13

450 23 2 610

Vegetation
- Forests,
Woodlands,
and Aspen
Commu-
nities

217

22

5 1 0 245

Land
Resources -
Renewable

Energy,
ROWSs and
Corridors

37

Land Re-
sources
- Com-
prehen-
sive Trails
and Travel
Manage-
ment

526 119 12 676

Land
Resources
- Livestock

Grazing

84

87 4 0 189

TOTAL 2,122

373

1,747

24

1,872 4,592 759 11,489

February 2013
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EI;::::: Total Air
ine Activ- PM;, PM, 5 NO, SO, CcO VOCs HAPs Pollutant

g : Emissions
ity
Percent
Change 179 176 158 114 65 166 181 143
over Base
Year

CO carbon monoxide
HAPs hazardous air pollutants
NOx nitrogen oxides
PM, 5 particulate matter less than 2.5 microns in diameter
PM, particulate matter less than 10 microns in diameter
ROWs rights-of-way
SO, sulfur dioxide
VOC volatile organic compound

Source: Appendix U (p. 1651)

Table 4.12. Estimated Annual Emissions by Activity (tons per year) under Alternative D,

2027

Emission
Generat-
ing Activ-

ity

PM;

PM, 5

NO,

SO,

CO

VOCs

HAPs

Total Air
Pollutant
Emissions

Leasable

Minerals

- Oil and
Natural Gas

315

73

1,077

10

484

3,335

547

5,841

Leasable

Minerals

- Coalbed
Natural Gas

49

12

196

96

132

33

520

Total Oil
and Gas
minerals

364

84

1,274

11

581

3,467

580

6,361

Locatable

Minerals -

Bentonite
Mining

395

43

449

Locatable
Minerals
- Gold
Mining

310

76

401

Locatable
Minerals
- Uranium
Mining

177

26

120

52

12

391

Salable
Minerals -
Sand and

Gravel

313

37

27

17

406

Total Non-
Oil and Gas

Minerals

1,194

182

158

81

22

1,647
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Emission
Generat-
ing Activ-

ity

PM;

PM, 5

NO,

SO,

CO

VOCs

HAPs

Total Air
Pollutant
Emissions

Fire and
Fuels Man-
agement

75

43

13

450

23

610

Vegetation
- Forests,
Woodlands,
and Aspen
Commu-
nities

217

22

245

Land
Resources -
Renewable

Energy,
ROWSs and
Corridors

37

42

Land Re-
sources
- Com-
prehen-
sive Trails
and Travel
Manage-
ment

522

88

637

Land
Resources
- Livestock
Grazing

84

87

189

TOTAL

1,976

347

23

1,727

9,730

Percent
Change
from 2018

-7

-7

CO carbon monoxide
HAPs hazardous air pollutants
NOy nitrogen oxides
PM, 5 particulate matter less than 2.5 microns in diameter
PM, particulate matter less than 10 microns in diameter
ROWs rights-of-way
SO, sulfur dioxide
VOC volatile organic compound

Source: Appendix U (p. 1651)

February 2013
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Qil and Gas Emissions to Total Emissions

12,000

10,000
8,000
6,000 -
4,000 -
2,000 -

Tons per Year

Alt. B Alt. C

Alt. D
O Oil and Gas Development ETotal Emissions - 2018

Source: Appendix U (p. 1651)

Alt. Alternative

Figure 4.11. Contribution of OQil and Gas Development Emissions to Total Emissions by
Alternative, 2018
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Non-0&G Minerals Emissions to Total Emissions

12,000
10,000
8,000
6,000
4,000
2,000

Tons per Year

Alt. A Alt. B

Alt. C

Alt. D
O Mon-0&G Minerals @ Total Emissions 2018

Source: Appendix U (p. 1651)

Alt. Alternative
0&G oil and gas

Figure 4.12. Contribution of Non-Qil and Gas Mineral Development Emissions to Total
Emissions by Alternative, 2018

4.1.2. Geologic Resources

There are no management actions associated with geologic resources. Management associated
with certain geologic features, such as Beaver Rim and Red Canyon, are addressed in the section
that addresses management of the specific values associated with the feature, such as visual
resources management of the geologic features of Beaver Rim.

Health and safety issues associated with geologic features, such as earthquake potential, are
addressed in the Health and Safety section.

4.1.3. Soil

Direct adverse impacts to soil resources result from actions that remove vegetative cover, compact
soil, reduce infiltration, create changes in physical and biological properties, and reduce organic
matter content. These direct impacts to soils tend to result primarily from removing vegetative
cover, loosening the surface soil, the formation of compacted layers, and increasing the potential
for accelerated erosion by exposing soil particles to wind and water. Disrupting natural soil
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horizons and removing vegetation to construct roads, well pads, and other facilities cause a loss
of soil productivity.

Disrupting soil stability, increasing compaction, and reducing productivity generally result in
indirect adverse impacts to other resources. For example, adverse impacts to soil can degrade
water quality through sedimentation of drainages and perennial waterbodies, degrade air quality
through increased airborne particulate matter, and result in the loss of vegetation from a decrease
in infiltration and an increase in surface water runoff. Although such indirect impacts to other
resources are the result of soil disturbance, these impacts are analyzed in sections that address
those other resources.

In addition to surface disturbance, surface uses that directly disturb the surface can affect soil
stability through changes in vegetative cover or soil infiltration rates. Such surface uses include
livestock grazing (improper livestock grazing management could allow livestock to damage
vegetative cover and compact soil), vegetative treatments, cross-country travel, and fire and fuels
management. Operating motorized vehicles, especially heavy equipment, on moist soils is likely
to compact the surface layer. This can decrease infiltration and aeration and could reduce soil
productivity by making it more difficult for plant roots to grow and obtain soil moisture and
nutrients.

Short-term impacts to soils result during initial surface disturbance before vegetation can be
reestablished or before other measures are implemented to minimize erosion from wind and
water. The amount of bare ground predicted under each alternative after successful reclamation of
disturbed areas is an indicator of long-term adverse impacts to soils. Areas not reclaimed and left
with bare soil include roads and areas around facilities that experience concentrated surface uses
by equipment or animals that would preclude the reestablishment of vegetation. There would be
long-term impacts from accelerated erosion in locations where bare soils are allowed to remain
exposed to wind and water. Other long-term impacts to soils include the loss of fertility through
removing or greatly altering the soil profile in areas where facilities and structures are built.

4.1.3.1. Summary of Impacts

Alternative B would result in the least amount of surface disturbance and would impose the
most restrictions on resource uses, resulting in the fewest adverse impacts to soil resources of
any alternative. Conversely, based on anticipated surface disturbance alone, Alternative C would
result in the most adverse impacts to soil resources. Alternative C manages surface disturbance
more like Alternative A than Alternative B, and would result in impacts similar to Alternative
A. Alternative D would result in beneficial impacts to soil resources similar to Alternative

B although less beneficial.

4.1.3.2. Methods and Assumptions

Methods and assumptions used in this impact analysis include the following:

e Approximately 161,076 acres of federal surface in Sweetwater and Carbon counties have no
detailed soils data and are excluded from this analysis. Soil erosion hazard in these areas
could not be determined, although general impacts to soils in these counties would likely
be the same as those in the mapped areas.

e The potential for soil erosion has not been modeled for any portion of the planning area. Such
modeling could be done on a site-specific basis where more complete information regarding
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proposed disturbance would be available. Soils with a severe hazard rating for erosion
experience more adverse impacts from surface-disturbing activities than soils with low or
moderate hazard ratings for erosion. Medium- and fine-textured soils are most prone to water
erosion and soil compaction when they are wet. Course-textured soils are more prone to wind
erosion. Silty-textured soils are prone to both forms of erosion.

e Surface disturbance under each alternative could modify soils by disrupting soil stability,
changing vegetative cover, decreasing productivity, and increasing compaction. If these
modifications occur on highly erodible soils, the potential for accelerated erosion would be
approximately 40 percent greater (USFS 2004b) than predicted for less erodible soils. From a
soil resources perspective, the cause of surface disturbance makes relatively little difference in
the level of adverse impacts to soil. Some activities, such as wind-energy development, can
result in more compaction, but this can be evaluated only on a site-specific basis. Accordingly,
the acres of reasonably foreseeable long- and short-term disturbance are provided by resource
use. The more disturbance, the more adverse impacts to soil resources.

e According to the U.S. Department of Agriculture (USDA) Natural Resources Conservation
Service (NRCS) National Soils Handbook (NRCS No Date), most soils on slopes greater than
15 percent experience soil erosion loss rates that are very difficult to control with standard
erosion control measures, and very difficult to reclaim.

e [nstalling and maintaining erosion controls and implementing other impact mitigation
measures, such as BMPs, results in a substantial reduction in soil erosion, ranging between 40
and 97 percent, depending on site conditions (USFS 2008). However, these measures might
not reduce soil compaction and loss of productivity.

e Bare soil (without vegetation or other surface cover) with a surface layer that has been
altered from its natural condition is more susceptible to accelerated erosion from wind and
water than undisturbed soil.

e Soil compaction is considered a localized impact common to, for example, livestock
concentration areas and cattle trails, particularly during times when soils are wet, and
high-traffic areas such as roads, walking paths, hiking trails, or OHV trails.

e Short-term impacts to vegetation depend on the time it takes for a disturbed area to become
revegetated, generally 1 to 5 years.

e The criteria for final stabilization requires uniform perennial vegetative cover with a density
of 70 percent of the native background vegetative cover for the area, and no rills or gullies
in excess of natural conditions. This assumption does not consider the adequacy of wildlife
habitat or livestock grazing goals for rehabilitation, which commonly takes longer to achieve;
final stabilization for soils purposes is not the same as returning soil and vegetation to
predisturbance conditions. Some existing plant communities likely would not be reestablished
to predisturbance structure and density for more than 20 years.

e In areas of limited reclamation potential (LRP), timeframes for successful interim and final
reclamation of oil and gas well pads and flow lines and access roads are longer, and there is
less probability of successful reclamation. The risk of BMP failure is greater on soils rated as
moderate or severe for erosion. To be effective on these soils, more extensive reclamation
and more aggressive maintenance techniques than those commonly used on soils with a
slight erosion hazard are required.

e Frozen soils can be utilized for operations with appropriate care; all alternatives allow such
activities.

e On lands open to minerals entry, surface management operators are governed by reclamation
and performance standards focused on preventing unnecessary or undue degradation (43 Code
of Federal Regulations [CFR] 3809). An operator is not governed by stipulations that might
be imposed for salable or leasable minerals via land use planning decisions, but claimants
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may voluntarily commit to operating practices in their notice or Plan of Operations submittals.
In addition, the Authorized Officer could impose conditions when approving a Plan of
Operations. A Plan of Operations is required for exploration that would disturb more than 5
acres, the removal of bulk samples of 1,000 or more tons, or for surface-disturbing activities
more than casual use in special status areas such as designated ACECs and areas closed to
cross-country vehicle use; see 43 CFR 3809.11. The restrictions that the BLM can apply to
surface disturbance under a Plan of Operations do not preclude soil degradation that is not
“undue or unnecessary.”

e The BLM Emergency Stabilization and Rehabilitation standards in the Department of the
Interior (DOI) Interagency Burned Area Emergency Response Guidebook (DOI 2006b) and
the BLM Burned Area Emergency Stabilization and Rehabilitation Handbook H-1742-1
(BLM 2007d) are implemented for wildland fires to protect and sustain healthy ecosystems
and to protect life and property. These standards do not vary by alternative.

e It is assumed that disturbances to soils that have a severe hazard rating for erosion or LRP are
distributed across the landscape in the same proportion as the distribution of these soils, unless
a proposed management action specifies additional protective measures. In other words, if 5
percent of the soils in the planning area are rated as having a severe potential for erosion, it is
assumed that 5 percent of the projected total disturbance would occur on such soils.

e All alternatives include timing and seasonal limitations for surface disturbance and disruption,
although Alternative B includes more extensive restrictions than the other alternatives.
However, these controlled surface uses (CSUs) do not protect soil over the long term; once
the timing restriction has passed, habitat could be disturbed, fragmented, or made unsuitable.
Accordingly, differences in timing limitations among the alternatives are not analyzed for
impacts to soils.

e The BLM has a Memorandum of Understanding (MOU) with the Fremont County Weed and
Pest Department to treat invasive nonnative species (INNS) on public land. This treatment is
performed by pedestrians carrying the chemicals in backpacks. There is no surface disturbance
associated with this treatment. The funding for this treatment does not vary by alternative and
could increase or decrease with BLM budget priorities. In addition, if a particular management
action under one of the alternatives, such as protections for groundwater, prohibits
implementation of the pesticide program, it is assumed that the treatment would be applied to
another location. Treatment funds are the limiting factor, not locations to treat. Therefore,
INNS treated acres do not vary by alternative and are not further addressed in this section.

e The use of non-carbon fueled electrical generation has beneficial impacts through the
avoidance of GHG production. However, calculation of such benefits is beyond the nature and
purpose of this document. Projects such as industrial wind-energy generation or the mining of
uranium result in local surface disturbance that adversely impacts soil, vegetation, water, and
other resources and uses. This document analyzes these disturbances, but not the downstream
use of the fuels produced from BLM-authorized activities in the planning area.

e Implementing and achieving Wyoming Standards for Healthy Rangelands (Appendix
J (p. 1537)) improves vegetation health, vigor, cover, and litter, and minimizes erosion in most
areas, with correspondingly beneficial impacts to soil resources.

e Fire suppression and rehabilitation activities also can adversely impact soil resources over the
short and long terms. Activities such as firebreak construction, clearing vegetation, and use
of heavy equipment would disturb the soil surface and increase erosion over the short term.
For example, fire lines constructed during suppression efforts can channelize surface runoff,
which can result in gully erosion. Over the long term, however, successful stabilization
efforts can increase vegetative cover, and subsequently reduce the natural rate of erosion.
Fire suppression and rehabilitation activities do not vary by alternative, and impacts to soil
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resources would be the same under all alternatives. Prescribed fire varies moderately by
alternative, but all alternatives would limit the use of prescribed fire in Core Area.

e Each of the alternatives varies in the acres open to mineral materials disposals. However, the
BLM assumes that the historic demand of 183 acres of disturbance each year would not
vary by alternative. Sand and gravel is readily available throughout the planning area, and
other sources (whether on private or other public lands) will be available to meet demand.
Therefore, impacts to soil resources from mineral materials disposals are not further addressed
in this section. Although mineral materials disposals would adversely impact soils, those
impacts would not vary by alternative.

e Under all alternatives, 69,276 acres are unavailable for livestock grazing because those acres
are unsuitable for that purpose (such as the Sweetwater Rocks, which have no forage), safety
reasons such as along highway shoulders, or for other reasons. The number of acres not
available for grazing because of reasons recognized earlier than 1987 and which constitute
less than 3 percent of the planning area do not vary by alternative and are not further
addressed in this section.

e Under all alternatives, soil resources are managed on a case-by-case basis and in accordance
with BLM state policies and the Wyoming Stormwater Discharge program requirements for
BLM-authorized surface-disturbing activities that fall under this program — currently, surface
disturbances of 1 or more acre.

e Surface-disturbing activities associated with minerals and realty development expose soils to
increased erosion over the short and long terms. Increases in surface disturbance related to
lands and realty actions and minerals development can be expected to result in a proportionate
increase in adverse impacts to soils.

e Surface disturbance from locatable minerals entry, mineral materials disposals, and solid
minerals leasing is not expected to vary by alternative. Therefore, impacts from these
activities are not expected to vary, and these programs are not further addressed in this section.

e Concentrated herbivory that can result from range improvement projects can adversely
impact soils when the removal of herbaceous vegetation is excessive and adequate vegetation
does not remain to protect the soil resource. This can be a source of soil compaction that
reduces infiltration, increases runoff, and hampers reclamation. The alternatives vary in their
approaches to range improvement projects.

e All alternatives require management to protect soil resources. This includes analyzing
all surface-disturbing activities for suitability of use and impacts; requiring a detailed
project-specific reclamation plan; requiring that all suitable topsoil material be salvaged;
minimizing project footprints; requiring reclamation plans that identify the plant community
for each phase of reclamation for long-term disturbances; and requiring monitoring by the
operator to determine reclamation success. These types of BMPs would result in the same
beneficial impacts to soil resources under all alternatives, and are not further addressed in
this section.

e All alternatives manage Wilderness Study Areas (WSAs) in accordance with the Interim
Guidance. This management would beneficially impact soils because most surface-disturbing
activities would be prohibited in WSAs. However, adverse impacts to soils could result
if there is a wildfire in a WSA, because fire suppression would not be allowed. Because
WSA management is the same under all alternatives (except for minor differences in travel
management), impacts to soils would not vary by alternative. Accordingly, WSAs are not be
further addressed in this section.
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4.1.3.3. Detailed Analysis of Alternatives

4.1.3.3.1. Impacts Common to All Alternatives

Soils on BLM-administered surface lands and federal mineral estate could be disturbed under
each alternative by activities proposed across a variety of resource programs. Adverse impacts

to soils associated with these disturbances are predicted under each alternative, although the
intensity of the impacts would vary across alternatives. Appendix T (p. 1641) lists projected
surface disturbance by alternative during the planning period. These are estimates that are utilized
to compare impacts across resources; these are not predictions of future events, which are most
usually controlled by factors such as market conditions beyond the BLM’s authority.

INNS that form monoculture stands, such as leafy spurge and Russian knapweed, can acerbate
erosion through reduced vegetative cover. The same is true of infestations of annual weeds
like cheatgrass and halogeton. The presence of INNS can alter natural fire regimes to the point
that increased fire frequency leads to accelerated soil erosion. Some annual weeds can have

a short-term beneficial impact because they can serve as a nurse crop, although a poor one,

to give a limited degree of erosion protection while species planted for reclamation establish.
INNS treatment does not vary by alternative.

Various methods would be utilized to minimize impacts to soil resources under all alternatives.
BMPs, watershed enhancement projects, conservation practices, Storm Water Discharge Plans,
Weed Management Area Plans, project-specific soil investigations, and reclamation plans are
designed to reduce impacts to soil. While these practices and actions would not result in an
actual beneficial impact to soils, they can result in more successful reclamation, reduce impacts
during the time the soil is bare, and reduced runoff, soil erosion, and sediment yield. Limiting
motorized vehicle use off of existing roads and trails would prevent route proliferation and
vegetation removal that could increase erosion. In addition, management actions that restore
plant communities, particularly to the extent historic disturbance is reclaimed, enhance soil
resources by restoring infiltration, organic matter content, and productivity, and reducing erosion.
Impacts from surface-disturbing and disruptive activities are mitigated through the application
of the Wyoming BLM Standard Mitigation Guidelines for Surface-Disturbing and Disruptive
Activities (Appendix M (p. 1595)).

The standard statewide stipulation that prohibits surface-disturbing activities during periods when
watershed damage is likely to occur is applied under all alternatives. This prohibition would
protect soil resources and would not vary by alternative. All alternatives have removed the
prohibition of use of frozen soils as not providing resource benefits.

Fuels management is generally the same under all alternatives, although the acres of treatment
would vary by alternative. Acres treated depend on available funds to pay for treatment, which
varies depending on the amount of funds used on range improvements. No long-term surface
disturbance or associated erosion is anticipated from prescribed fire, or chemical or mechanical
fuels treatments following reclamation. Fuels management could have an adverse short-term
impact and a beneficial long-term impact on soil resources. Soil-disturbing vegetative treatment
projects under all alternatives would result in short-term increases in erosion, but these should
be ameliorated over the short to long terms as treated sites reestablish vegetation, and would
have a long-term beneficial impact to soils.
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Forest product sales are expected to be uniform across the alternatives. Although Alternative A
manages forest product sales with board-feet restrictions in certain areas, demand for forest
products is anticipated to be so low that board-feet forest restrictions would not be likely to result
in different impacts by alternative. Similarly, although Alternative C has the fewest restrictions
on forest management, including the use of silviculture techniques such as clear-cuts, this
management would depend on market demand for timber products. With all alternatives assuming
a flat demand regardless of management prescriptions, there would be no differences in impacts to
soil resources from forest products management among the alternatives. BMPs for silviculture
techniques to reduce adverse impacts to soils and other resources are provided.

Fire in the planning area can impact soils over the short term by removing vegetation and
exposing soils to water and wind erosion. Impacts to rangeland and forest soils from fire are
highly dependent on burn severity, which is a function of the peak temperatures and duration of
the fire. Under certain conditions, hot fires can create hydrophobic soil conditions (i.e., resistance
to water infiltration), whereby runoff and erosion are increased. On steep-sloped sites, the impacts
from fire on soil resources can be major, with research showing that a 3-year cumulative water
flow on severely burned sites was nearly 20 times that of similar unburned sites. On some sites,
research indicates that more than three years could be required to return to background levels

of soil loss and overland water flow (Pierson et al. 2008, Certini 2005). Over the long term,
however, provided that vegetative recovery is successful, fire can have a beneficial impact on soil
resources by improving land health and reducing erosion and the risk of landscape-level fire. In
general, fire management does not vary by alternative, particularly in light of evidence that full
suppression of wildland fire and avoiding planned fire in greater sage-grouse habitat might be
appropriate. On a site-specific basis, impacts from fire management could vary by alternative, but
on a planning area basis, differences are too speculative to be further analyzed. All alternatives
apply full suppression to wildland fire in Core Area.

All alternatives manage soils and grassland and shrubland communities to meet Wyoming
Standards for Healthy Rangelands. The standards are utilized to protect and improve rangeland
health and are generally effective in managing impacts to soils from livestock grazing. The
differences between favoring production more oriented toward wildlife than livestock would not
lead to different impacts to soils as a result of management emphasis unless the management
action prevents achieving Wyoming Standards for Healthy Rangelands.

Riparian-wetland areas are to be managed to meet or exceed proper functioning condition (PFC)
and Wyoming Standards for Healthy Rangelands. This can involve rest or deferment from grazing
pressure, fencing projects, structural in-stream projects, or any combination thereof. Fencing and
in-stream structural placement will necessarily disturb soil over the short term, and an increase in
erosion over natural levels; however, over the long term, erosion rates should return to natural
levels. In addition, when riparian-wetland areas do not meet Wyoming Standards for Healthy
Rangelands, it is usually because a degraded condition is accelerating erosion.

Impacts to soil resources from wild horses are similar to impacts from livestock, because wild
horses prefer to eat grasses and visit water projects and riparian-wetland zones for water. Horses
can compact soils, cave stream banks, and denude areas near water or salt licks or trails, and
can spread INNS that can adversely impact soils if they become established. However, wild
horses travel more widely than livestock in the course of a day and do not generally loiter in
riparian-wetland areas. This tends to spread their impacts over a larger area and dilute the overall
effect, although they can cause localized adverse impacts to soils.
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Management of wild horses necessarily involves periodic roundups using light-duty trucks,
trailers, heavy duty-trucks, aircraft, and entrapment locations. Some of these activities create
short-term surface disturbance, usually less than 1 acre of total disturbance. However, horse
roundups are infrequent, although increasing, and do not occur at the same location for several
years and at some locations only once. These gather locations are upland sites that are expected
to recover well over the short to long term.

The acreage of WSAs (55,338 acres) is the same under all alternatives, and all alternatives
prohibit surface-disturbing activities in those areas.

All alternatives include actions that restrict surface disturbance in the planning area, and those
restrictions generally would have a beneficial impact on soil resources. For example, withdrawals
that close areas to surface-disturbing activities, or requirements for construction, operation,
monitoring, and rehabilitation planning before surface-disturbing activities are initiated would, at
a minimum, reduce the potential for adverse impacts to soils from surface-disturbing activities.

Under all alternatives, INNS are managed on a case-by-case basis. Vegetative treatments,
including INNS control, would reduce adverse impacts to soil from INNS spread. The amount of
vegetative treatment, including INNS control, vary by alternative. INNS infestations can lead to
accelerated erosion and loss of soil fertility.

The Westwide Corridor in the northeast section of the planning area was established as part of a
Programmatic Environmental Impact Statement (PEIS) and is common to all alternatives. Impacts
to soils from the Westwide Corridor would not vary by alternative, and this designated corridor is
not further addressed in this section. Other designated ROW corridors are discussed below.

4.1.3.3.2. Alternative A

4.1.3.3.2.1. Program Management

Alternative A allows surface-disturbing activities in LRP areas with mitigation on a
project-by-project basis using a detailed site analysis and reclamation objectives. Alternative A
manages mineral and realty actions in these areas with CSU restrictions. In addition, Alternative A
avoids surface disturbance on LRP soils whenever possible. See Map 11 for identified LRP soils.

Alternative A applies the standard statewide stipulations (see Appendix M (p. 1595)) that prohibit
surface-disturbing activities during periods when soil is frozen or saturated, or when watershed
damage would be likely, and restricts surface occupancy on slopes equal to or greater than 25
percent. See Table 2.4, “Comparative Summary of Proposed Land Use Decisions in the Lander
Planning Area” (p. 45) for the number of acres associated with these restrictions that benefit soils.
Under Alternative A, as opportunities arise, areas of past soil disturbance that have not been
successfully reclaimed would be identified and project-specific reclamation plans developed;

this would beneficially impact soil resources.

4.1.3.3.2.2. Resources

Alternative A air quality management would result in slightly adverse impacts to soil resources
because degradation of existing air quality would be allowed to continue as long as federal air
quality standards (adopted by the State of Wyoming) were not exceeded. Restrictive air quality
management would impose PM, limits that could be achieved, in part, by limiting surface
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disturbance. Alternative A water resource management would neither benefit nor adversely
impact soil resources. Unlike Alternative B, which manages the Little Red Creek Complex
near Whiskey Mountain as non-WSA land with wilderness characteristics, Alternative A does
not specifically manage these lands for wilderness characteristics. However, the portion of the
Little Red Creek Complex in the Whiskey Mountain ACEC is managed in accordance with
ACEC-specific management which provides additional resource protections. For the non-ACEC
portion of the WSA, travel management is limited to existing roads and trails, with no beneficial
impact to soil resources.

Alternative A limits surface disturbance within 500 feet of surface water and riparian-wetland
areas, which would beneficially impact soil resources in those areas. Alternative A INNS
management does not require livestock flushing to prevent the spread of INNS; this would
adversely impact soil resources.

Management actions under Alternative A designed to protect wildlife and special status species
habitat from the adverse impacts of surface-disturbing and disruptive activities also would protect
soil resources from these adverse impacts. While timing limitations would not beneficially impact
soils, some wildlife protections (e.g., closing the area within % mile of greater sage-grouse leks)
would beneficially impact soil resources in those areas. On a case-by-case basis, Alternative

A closes and reclaims unnecessary roads and old minerals exploration trails, which would
beneficially impact soil resources.

The limited management prescriptions under Alternative A designed to protect cultural,
paleontological, and visual resources from the impacts of surface-disturbing and disruptive
activities also would protect soil resources from these activities (see sections specific to those
resources).

4.1.3.3.2.3. Resource Uses

Alternative A authorizes surface-disturbing activities under the minerals and ROW programs.
Appendix T (p. 1641) lists the projected acreage of surface disturbance by activity. Alternative A
would result in 52,591 acres of short-term and 12,439 acres of long-term surface disturbance.
Long-term disturbance would not necessarily adversely impact other resources such as water or
air. Soil permanently disturbed because it supports a wind turbine, for example, would not support
vegetation, but also would not contribute to sedimentation of waterways.

Alternative A does not designate any ROW corridors (other than the Westwide Corridor common
to all alternatives). Alternative A co-locates future ROWs in existing ROWs where possible.
Alternative A identifies a limited amount of public surface as ROW avoidance areas and ROW
exclusion areas. The data in Appendix T (p. 1641) for ROW disturbance are based on historic
trends, which are expected to continue into the future.

Alternative A opens most of the planning area to livestock grazing and allows range improvement
projects. Appendix T (p. 1641) lists the projected long-term surface disturbance associated with
range improvement projects during the planning period. Concentrated herbivory can result in
adverse impacts when the removal of herbaceous vegetation is excessive and adequate vegetation
does not remain to protect soil resources. Concentrated herbivory can compact soil and reduce
infiltration, increase runoff, and hamper reclamation. Livestock grazing management under
Alternative A provides for the protection or enhancement of resource values, which would
beneficially impact soils. Alternative A prohibits the placement of salt or mineral supplements
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within ¥ mile of water, riparian-wetland areas, and reclaimed or reforested areas, which would
reduce vegetation removal and soil compaction from concentrated livestock grazing and traffic.

Alternative A addresses problems with rangeland health through a variety of livestock grazing
management approaches, including fenced riparian-wetland exclosures and pastures, short-term
rest, and grazing strategies that favor riparian-wetland enhancement. This alternative allows
rangeland improvement projects, including spring development, pipeline development,
reservoir/pit development, fence development, well development, and reservoir maintenance, on
a case-by-case basis. Such projects are predicted to result in surface disturbance of 860 acres
during the planning period, or approximately 43 acres per year. Rangeland improvement projects
can result in short-term accelerated erosion from fence installation or livestock walking on the
surface, but these adverse impacts would be offset by improvements to soil resources.

Under Alternative A, revegetation is expected to occur within several growing seasons.
Long-term erosion rates should return to normal as upland sites farther from water are reclaimed
to an appropriate percentage of ground cover that would be expected for the historic plant
community for a given site. However, unprotected water developments subject to improper
livestock grazing management would typically become denuded of vegetation and subject to
accelerated erosion. Soil compaction, reduced infiltration, increased surface water runoff, and
trail formation can occur in these upland to wet lowland (or water development) transition zones.
This can compound the localized soil degradation usually found near uncontrolled water sources
by channeling upland runoff in the transition zones down to the lowlands.

Recreation-related adverse impacts to soil resources, such as soil compaction, soil particle
detachment, dust evolution, and increased vulnerability to water and wind erosion, can occur from
authorized large-group activities, the repeated use of undeveloped campsites, and cross-country
mechanized (bicycle) travel. See Table 2.4, “Comparative Summary of Proposed Land Use
Decisions in the Lander Planning Area” (p. 45) for the number of acres closed to motorized travel
and over-snow vehicles under Alternative A. Seasonal closures would protect soil resources
during times when adverse impacts could occur.

4.1.3.3.2.4. Special Designations

Alternative A manages nine waterbodies (9,919 acres) identified as eligible for inclusion in
the National Wild and Scenic River System (NWSRS) for their outstanding remarkable values
(ORVs) by limiting surface-disturbing activities within % mile of these waterbodies; this would
beneficially impact soils in that buffer.

Alternative A places moderate to major constraints on surface-disturbing and disruptive activities
in certain special designation areas where surface disturbance is minimized. Alternative A
designates 119,622 acres as ACEC:s; this would trigger the requirement for Plans of Operation for
surface-disturbing activities greater than casual use. This provides the BLM with a tool to help
avoid adverse impacts to soil resources, particularly during exploration. Alternative A avoids
seven of the nine ACECs for ROWs. ROW avoidance protects soil resources and prevents the
adverse impacts associated with ROW surface disturbances. Alternative A ROW management in
those seven ACECs recognizes that soils and vegetation are part of the values supporting ACEC
designation, whether because the soils themselves are sensitive (Dubois Badlands), because
they contribute to a viewshed (Red Canyon), or because the soils support vegetation critical to
protected wildlife (Whiskey Mountain). Alternative A manages surface disturbance in the two
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ACECs not avoided for ROWs (Green Mountain and Beaver Rim) to protect identified values of
concern, which would beneficially impact soil resources in those areas.

4.1.3.3.3. Alternative B

4.1.3.3.3.1. Program Management

Management actions under Alternative B prohibits surface-disturbing and disruptive activities
in LRP areas, which would be more protective of soil resources than Alternative A. The risk of
rehabilitation failure, and often soil strength issues, for roads and work locations in sandy soils
is greatest in LRP soils. Standard operating procedures and BMPs typically do not work well,
and additional measures must be employed to limit soil erosion and comply with Clean Water
Act (CWA) Stormwater Discharge program requirements. The risk of BMP failure is greater in
LRP areas. Impacts to soil resources under Alternative B would be more beneficial than impacts
under Alternative A because Alternative B limits surface disturbances to soils that have the best
potential for rehabilitation after disturbance.

Alternative B prohibits surface-disturbing activities on slopes in excess of 15 percent, where the
potential for erosion is greater than on slopes less steep. Alternative B would beneficially impact
soil resources because it limits surface disturbance to slopes less prone to experience high erosion
rates and losses of soil fertility, and more easily stabilized and rehabilitated after disturbance.
Alternative B protects far more acres from surface disturbance than Alternative A.

In addition, Alternative B requires a thorough inventory of areas with disturbed soils that have not
been successfully reclaimed, and requires those areas be prioritized for reclamation. Compared
to Alternative A, this would beneficially impact soil resources because soil erosion and fertility
losses would eventually cease in these disturbed areas and productivity would be restored to

the historic plant community for each site. Alternative A takes a less comprehensive, indirect
approach to identifying unsuccessful reclamation and would not protect these areas from the
adverse impacts of accelerated erosion as well as Alternative B.

4.1.3.3.3.2. Resources

Alternative B management prohibits motorized and mechanized travel in lands with wilderness
characteristics managed as non-WSA lands with wilderness characteristics which would protect
soil resources in these areas. Alternative A does not specially manage these lands; therefore,
Alternative B would result in more beneficial impacts to soil resources in these areas. In addition,
Alternative B management of the Little Red Creek Complex could reduce the demand for its

use for motorized access to other lands, which would beneficially impact soil resources in that
area. Alternative B management of forest products is more restrictive than Alternative A;
however, this management would not be likely to result in a substantial beneficial impact to soil
resources because commercial demand for forest products is expected to be depressed during

the planning period.

Alternative B INNS management is more aggressive than Alternative A, and includes livestock
flushing when appropriate; this would beneficially impact soils more than Alternative A.

Alternative B riparian-wetland resources management prohibits surface-disturbing activities
within 1,320 feet of surface water, riparian-wetland areas, playas, and 100-year floodplains,
where mapped. This wide buffer, coupled with the slope restrictions on surface use, would
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protect soil resources from surface disturbance and resulting erosion, and result in more beneficial
impacts to soil resources than Alternative A. Alternative B protects more than double the acres in
riparian-wetland areas and transition zones than Alternative A.

Under Alternative B, the BLM would construct and upgrade a wild-horse viewing loop road,
which would beneficially impact soils in that area. This road would be built to BLM Manual
9113, Roads (BLM 1985), design specifications and likely be surfaced with crushed rock or
asphalt. The road would likely be from 10 to 20 miles long to accommodate sightseeing tourists
and weekend traffic. Short-term adverse impacts would include increased erosion in the area of
construction, but as cut-and-fill slopes were rehabilitated, long-term impacts from erosion should
be negligible. While Alternative B would increase visitation for wild-horse viewing, which would
increase the potential for INNS introduction, improving the existing road would beneficially
impact soil resources compared to the use of unimproved roads under Alternative A.

Management actions under Alternative B designed to protect wildlife and special status species
habitat from the adverse impacts of surface-disturbing and disruptive activities also would protect
soil resources from these activities. Alternative B increases the areas closed to surface-disturbing
activities for the protection of wildlife. While this management action would not affect areas
already leased, if the leases expire, the area would not be re-leased. Closing greater sage-grouse
Core Area to leasing would avoid surface disturbances associated with oil and gas development,
which would result in a substantial beneficial impact to soil resources compared to Alternative A.

Alternative B also would beneficially impact soil resources by systematically inventorying and
closing unnecessary roads and trails and prescribing rehabilitation for them. This would result in
a greater beneficial impact to soil resources than Alternative A, which applies this management
action on a case-by-case basis.

Management prescriptions under Alternative B designed to protect cultural, paleontological, and
visual resources from the impacts of surface-disturbing and disruptive activities also would
protect soil resources from these activities and from the undesirable impacts associated with
accelerated erosion. Generally, Alternative B would provide the greatest secondary protections to
soil resources by taking a more proactive approach to resource protection.

4.1.3.3.3.3. Resource Uses

Appendix T (p. 1641) identifies the projected surface disturbance from oil and gas development.
Surface disturbance from oil and gas operations under Alternative B would be moderately less
than under Alternative A. This would beneficially impact soils.

Alternative B makes far fewer acres available for wind-energy development than Alternative A;
see Appendix T (p. 1641). This management would reduce surface disturbance and adverse
impacts to soil. In addition to the actual footprints of the wind-energy structures and related
facilities, there would be increased soil disturbance from additional roads and transmission lines
associated with such development. Alternative B will protect more land from surface disturbances
that would provide opportunities for the introduction of INNS than Alternative A.

Alternative B confines future major ROWs to designated corridors, currently 15,364 acres. This
is a very small area designated for future major ROWs. Alternative B also places very high
restrictions on ROWs outside of corridors (exclusion and avoidance areas). Alternative B also
includes 315,219 acres of ROW avoidance areas and 1,919,029 acres of exclusions areas. Less
disturbance related to ROW development would result in fewer adverse impacts to soil resources.
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Alternative B authorizes livestock grazing on 2,312,095 acres, 12,839 fewer acres than
Alternative A. A more important difference in impacts to soil resources from livestock grazing
between alternatives A and B arises from the limitation on construction of new rangeland
developments. Alternative B limits new developments to areas where there are no conflicts
with other resources, which is much more restrictive than Alternative A and avoids the surface
disturbance associated with rangeland improvements and related livestock concentration. While
fencing can protect riparian-wetland resources, which also would benefit soil resources, fences
and other developments could result in adverse impacts from livestock concentration.

Under Alternative B, the BLM takes a passive-management oriented, non-project development
approach to correcting identified PFC and Wyoming Standards for Healthy Rangelands
deficiencies, rather than authorizing range improvement projects to improve conditions. This
approach could benefit soil resources on low slopes without compacted soils in moist locations.
These would recover over the short to long terms. However, this might not benefit soil resources
as quickly as management under Alternative A, which authorizes the use of range improvement
projects to rehabilitate or enhance riparian-wetland areas, which could yield desirable results
sooner, depending on degradation at a specific site. However, there are tradeoffs in using range
improvement projects; fencing could protect riparian-wetland resources, but fences could
adversely impact soils in other areas. See the discussion under Alternative A.

In addition, Alternative B prohibits the placement of salt or mineral supplements on many more
acres than Alternative A, which would result in more beneficial impacts to soil resources. These
limitations would reduce vegetation removal, soil compaction, runoff, and the risk of accelerated
erosion from concentrated livestock grazing and traffic. Alternative B also provides for the
establishment of forage reserves as opportunities arise. This approach would result in the fewest
adverse impacts to soil resources from range improvement projects over the short and long terms.

Alternative B would result in more beneficial impacts to soil resources than Alternative A
because Alternative B livestock grazing management allows only light utilization. Alternative A
establishes forage utilization levels for livestock grazing on a case-by-case basis, which would
result in adverse impacts to soil through compaction, loss of vegetation (which would result in
higher erosion and less infiltration), and loss of vegetative diversity.

Alternative B closes 71,761 acres to motorized travel, 12.1 times more acres than Alternative A.
Alternative B seasonally closes slightly more acres to motorized travel than Alternative A, and
limits motorized travel to designated roads and trails on slightly more acres than Alternative A.
Far more acres (181,173) are closed to over-snow vehicle use and over-snow travel is limited to
conditions with at least 12 inches of snow. Otherwise, over-snow vehicle use would be considered
the same as any other kind of motorized travel, which would be limited to existing (or designated,
where appropriate) roads. In this regard, Alternative B would result in more substantial beneficial
impacts to soil resources because cross-country travel by over-snow vehicles can damage
vegetation and soil resources if the ground is not protected by a depth of snow. More restrictive
travel, in general, under Alternative B would result in fewer adverse impacts from accelerated
erosion than under Alternative A.

4.1.3.3.3.4. Special Designations

Alternative B closes all WSAs to motorized and mechanized travel. This management would
beneficially impact soil resources by minimizing soil erosion in these areas. Alternative A does
not close most WSAs to motorized travel.
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Wild and Scenic River (WSR) management under Alternative B would result in impacts the same
as Alternative A. From a practical standpoint, WSR classification would not provide additional
beneficial impacts to soil resources because the Sweetwater Canyon WSR is within the WSA,
where surface disturbance is limited and soil resources are protected.

Alternative B designates a total of 1,492,990 acres of ACECs, and applies moderate to severe
constraints on surface-disturbing activities in ACECs and requires Plans of Operation. These
protections are extended to approximately 12.5 times more acreage than Alternative A, and
therefore result in substantially more beneficial impacts to soil resources than Alternative A.

4.1.3.3.4. Alternative C

4.1.3.3.4.1. Program Management

Soils program management under Alternative C is similar to management under Alternative A.
There would be more adverse impacts to soil resources under Alternative C than under Alternative
A, and substantially more than under Alternative B. While Alternative A includes more CSU
limitations than Alternative C, which applies only standard stipulations, in most cases these
additional restrictions would result in very few beneficial impacts to soil resources except in
special designations areas. Like Alternative A, Alternative C avoids surface disturbance on slopes
equal to or greater than 25 percent, which is much less restrictive than Alternative B.

4.1.3.3.4.2. Resources

Management actions for air and water resources under Alternative C are similar to those under
Alternative A and less restrictive than under Alternative B; see Alternative B for the comparison
of impacts to soil resources between alternatives A and B. The Alternative B limitation on surface
disturbance in water recharge areas or sole-source aquifers would be more protective of soil
resources than Alternative C, which, like Alternative A, does not include similar protections.

Alternative C does not specially manage lands with wilderness characteristics, including lands
in the Little Red Creek Complex near Dubois. Therefore, Alternative C would result in more
adverse impacts to those lands and their soil resources than Alternative A or B.

Alternative C emphasizes the use of structural projects to make progress toward PFC and
Wyoming Standards for Healthy Rangelands, whereas Alternative B relies on passive solutions
and Alternative A uses a mix of approaches. This is further discussed under livestock grazing.

INNS management prescriptions under Alternative C are the same as those under Alternative
A, which is less proactive than Alternative B and therefore less effective at controlling erosion
related to INNS infestations. Alternative C includes substantially more surface disturbance
associated with oil and gas production than Alternative B, and somewhat more than Alternative
A, with associated adverse impacts to soil resources.

Alternative C riparian-wetland management actions are very similar to those under Alternative
A, except in cases where it can be shown that equivalent riparian-wetland protections could be
achieved using a shorter buffer distance (within the 500-foot buffer). This buffer would afford
some protection for native plant communities from potential soil compaction and accelerated
erosion over the short and long terms, but would not protect native plant communities as well as
Alternative A or B, although the difference between alternatives A and C would be minor.
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Alternative C wildlife management is generally the same as management under Alternative A
regarding wildlife protections, including protections for greater sage-grouse leks. Alternative
C does not close and reclaim unnecessary roads and old mineral exploration trails, unlike
Alternative A, which does so on a case-by-case basis, and Alternative B, which more actively
identifies and rehabilitates redundant and hazardous roads. The difference in adverse impacts to
soils between alternatives A and C would be minor.

Management prescriptions under Alternative C designed to protect cultural, paleontological, and
visual resources from the impacts of surface-disturbing and disruptive activities also would
protect soil resources from the impacts of these activities.

4.1.3.3.4.3. Resource Uses

Surface-disturbing activities associated with mineral development expose soils to increased
erosion potential over the short and long terms (for projected acres of disturbance under
Alternative C, see Appendix T (p. 1641)). Alternative C increases the amount and severity of
surface disturbances related to minerals development (leasable and locatable minerals, mineral
materials disposals, and geothermal leasing) substantially compared to alternatives A and B,
which would be expected to result in a proportionate increase in adverse impacts to soil from
compaction and accelerated erosion. This would be particularly true for soil resources in greater
sage-grouse Core Area, which Alternative B closes to oil and gas leasing.

See Table 2.4, “Comparative Summary of Proposed Land Use Decisions in the Lander Planning
Area” (p. 45) for acres open, avoided, or excluded for industrial wind-energy development
under Alternative C. Alternative C opens many more acreage to wind-energy development than
Alternative B, and slightly more than Alternative A. In addition to the actual footprints of
wind-energy structures and related facilities, there would be more surface disturbance and risk of
accelerated erosion from additional roads and power transmission corridors associated with such
development. The differences among the alternatives are less substantial when the analysis is
limited to areas that have commercial wind-energy potential. Alternative C protects less land
from surface disturbances than Alternative A, and much less land than Alternative B.

Alternative C ROW management would result in substantially more adverse impacts to soil
resources because the alternative opens much more area to surface disturbance than Alternative A
or B. Alternative C makes the most land available for ROWs and includes the fewest acres of
ROW exclusion and avoidance areas compared to alternatives A and B. Because it allows the
most surface disturbance, Alternative C would result in greatest impacts to soil resources from
soil compaction and accelerated erosion. Under Alternative C, designation of ROW corridors
would help to limit disturbance from new ROWs to areas near existing disturbance which would
reduce the adverse impacts to soil resources.

Alternative C opens the same amount of the planning area to livestock grazing as Alternative

A. Alternative C allows moderate grazing (41 to 60 percent) rather than setting utilization

levels on a case-by-case basis, as does Alternative A, or by prescribing light (20 to 40 percent)
utilization levels, as does Alternative B. This higher (moderate) utilization would necessitate more
monitoring and leave less room for error than light utilization, risk greater adverse impacts to

the plant community because it would increase soil compaction in livestock concentration areas,
and accelerate erosion from the removal of vegetation below the threshold at which a particular
site would experience adverse impacts. New range improvement projects under Alternative C
would disturb the most areas of any alternative.
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Alternative C emphasizes the use of structural projects and comprehensive grazing strategies
to make progress toward PFC and Wyoming Standards for Healthy Rangelands that would,

if properly applied, yield the fastest results in riparian-wetlands improvement, and therefore
beneficially impact soils. However, project work is expensive, planning typically requires more
than 2 years, monitoring and repair of structures are more intensive than passive management,
and funds for such improvements are not always available. Moreover, while improved
riparian-wetland health can benefit soil resources, livestock concentration areas associated with
range developments would adversely impact soil. These impacts could exceed the beneficial
impacts to soils from riparian-wetland improvement.

Alternative C includes the same management for the placement of salt or mineral supplements
as Alternative A, thus protecting the same areas from adverse impacts to soil resources, but
fewer areas than Alternative B.

Roads and trails are prime locales for soil compaction and accelerated erosion and the fewer acres
open to traffic, the fewer chances for damage to soil resources. Alternative C closes far fewer
(5,472) acres to motorized travel than under Alternative B and slightly less than the acres closed
under Alternative A. Alternative C limits motorized travel to designated roads and trails on only
about a quarter of the roads of either Alternative A or B. While Alternative C travel management
is less protective of soil resources than Alternative A or B, Alternative C, like all alternatives,
does prohibit cross-country vehicular traffic, which would protect large areas without roads from
the adverse impacts of cross-country travel.

There would be no acres seasonally closed to motorized travel under Alternative C or other limits
on over-snow travel, which would adversely impact soils by allowing travel at times when soils
are wet and most susceptible to damage. This would be more adverse to soil resources than either
Alternative A or B. Alternative C is the least restrictive for motorized travel in the planning
area, and would allow the most opportunities for adverse impacts from soil compaction and
accelerated erosion.

4.1.3.3.4.4. Special Designations

Alternative C manages Congressionally Designated Trails the same as Alternative A, with the
same limited protection of soils in a “4-mile buffer along the Congressionally Designated Historic
Trails and no protections for the Continental Divide National Scenic Trail (CDNST).

WSA management under Alternative C is the same as Alternative A, which does not close most
WSASs to motorized travel. The impacts to soil resources under Alternative C would be similar
to impacts under Alternative A, and more adverse than under Alternative B, which closes all
WSASs to motorized travel.

Alternative C does not manage any waterways to maintain their suitability for inclusion in the
NWSRS; so therefore, there are no protections for the soils in the Y4-mile buffer applied to
designated sections. This would have a minor adverse impact to soils compared to alternatives
A and B.

Alternative C does not designate ACECs; therefore, it limits surface management to standard
statewide stipulations. This would result in more adverse impacts to soil resources than Alternative
A or B, and compared to Alternative B, much greater adverse impacts. The ACEC designations
under alternatives A and B require submittal of Plans of Operation for surface-disturbing activities
greater than casual use, and some ACEC designations limit surface occupancy and surface
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disturbance. These measures would decrease the likelihood of adverse impacts to soil resources
from surface-disturbing activities and INNS over the short and long terms best under Alternative
B, and less under Alternative A. Alternative C does not provide similar protections.

4.1.3.3.5. Alternative D

4.1.3.3.5.1. Program Management

Soils program management under Alternative D is generally similar to management under
Alternative B, but would result in more adverse impacts to soil resources than Alternative

B. Alternative D would result in substantially fewer adverse impacts to soil resources than
alternatives A and C, particularly in those areas where surface disturbance is limited or prohibited
for the protection of wildlife, viewsheds, cultural, or other resource values. The Required Design
Features mandated under Alternative D make it more similar to the reduced adverse impacts to
soils resources associated with Alternative B, but far less adverse because of the very limited
development that would occur in Core Area under Alternative B.

4.1.3.3.5.2. Resources

Management actions for air and water resources under Alternative D are similar to those under
Alternative A and less restrictive than those under Alternative B, and would result in the same
minor adverse impacts to soil resources. Alternative D management of surface disturbance in
water recharge areas or sole-source aquifers is the same as Alternative B and more protective
of soil resources than alternatives A and C.

Alternative D manages slightly fewer acres of the Little Red Creek Complex as non-WSA lands
with wilderness characteristics than Alternative B. This management would result in essentially
the same beneficial impacts to soils as Alternative B, considerably more than Alternative C, and
slightly more than Alternative A.

Management of forest product sales and forests and woodlands under Alternative D only limits
silviculture techniques as needed to protect resources. This would likely result in more beneficial
impacts to water than alternatives A and C, which include artificial slope and riparian-wetland
limitations, regardless of impacts. While the more restrictive management under Alternative B
would result in more short-term beneficial impacts, over the long term, the limits on silviculture
techniques under Alternative B would be likely to result in more adverse impacts because no
commercial thinning or fuels reductions would be likely. However, as previously stated, the
actual impacts to soil resources would not vary substantially by alternative because of depressed
demand for forest products.

INNS management prescriptions under Alternative D are the same as under Alternative B.
Alternative D has Required Design Features to protect wildlife habitat, particularly sagebrush
obligates, and health and human safety from mosquitoes, a vector of West Nile virus (WNV).
These Required Design Features would secondarily help to reduce adverse impacts to water
quality from surface disposal of produced water or “blow out” reservoirs. The degree of benefit
depends on the extent of produced water from mining activities and the number and kind of
livestock reservoirs created. Compared to alternatives A and C, Alternative D takes a more
proactive approach to INNS management, such as flushing livestock and adjusting terms and
conditions of authorized activities to help control INNS. This management would benefit soils
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because it would help prevent erosion related to INNS infestations. Moreover, Alternative D
involves the second lowest amount of surface disturbance and second greatest management focus
on reducing duplicative roads after Alternative B. The best indicator of INNS infestation potential
is the amount of surface disturbance and roads.

Riparian-wetlands management under Alternative D applies the same riparian-wetlands buffer
as Alternative A and would result in similar beneficial impacts to soil resources. This buffer
will afford some protection to native plant communities from potential soil compaction and
accelerated erosion over the short and long terms, but not as much protection as Alternative
B. The Alternative D management approach for riparian-wetlands relates to livestock grazing
management; impacts to soil resources are addressed in the discussion below under Resource
Uses for grazing management.

Alternative D is similar to Alternative B in its wildlife protections, including greater sage-grouse
lek protections, except that Alternative D is less protective, particularly outside Core Area and
regarding solid minerals leasing. Alternative D wildlife management is more protective of soil
resources than Alternative A, and considerably more protective than Alternative C, because
Alternative D closes much more area to surface disturbance.

Management prescriptions under Alternative D designed to protect cultural, paleontological, and
visual resources from the impacts of surface-disturbing and disruptive activities also would
protect soil resources from these activities. See resource-specific sections for the prescriptions.
Generally, Alternative D provides the second most secondary protections against INNS invasion
and erosion, preceded by Alternative B and followed by Alternative A and then Alternative C.

4.1.3.3.5.3. Resource Uses

Surface-disturbing activities associated with minerals development expose soils to increased
erosion potential and INNS invasion over the short and long terms (for projected acres of
disturbance under Alternative D, see Appendix T (p. 1641)). Alternative D decreases the
amount and severity of surface disturbance related to minerals development (leasable minerals,
locatable minerals, mineral materials disposals, and geothermal leasing) substantially compared to
alternatives A and C, but much less than Alternative B, particularly in Core Area. In addition, the
Required Design Features mandated under Alternative D would further reduce adverse impacts to
soil by limiting disturbance size and location. This would be expected to result in a proportionate
decrease in risk of adverse impacts to soil (e.g., compaction and accelerated erosion). Alternative
D would result in fewer beneficial impacts than Alternative B because Alternative D applies
fewer major constraints to oil and gas leasing and opens Core Area to oil and gas leasing. This
would be particularly true for soil resources outside greater sage-grouse Core Area, except for
areas protected with No Surface Occupancy (NSO) stipulations for the benefit of other wildlife
and resources. As indicated above, Required Design Features under Alternative D would reduce
the adverse impacts associated with development, but would still allow some adverse impacts

to occur, unlike Alternative B, under which leasing and locatable mineral activity is strictly
limited so that soil disturbances would not occur.

See Table 2.4, “Comparative Summary of Proposed Land Use Decisions in the Lander Planning
Area” (p. 45) for acres open, avoided, or excluded from industrial wind-energy development
under Alternative D. Wind-energy development adversely impacts soil and water resources on
the actual footprint of the wind-energy structures and related facilities, and through increased
surface disturbance and risk of accelerated erosion from additional roads and power transmission
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corridors associated with such development. The difference in impacts among the alternatives is
less substantial when the analysis is limited to areas with potential for commercial wind-energy
development. All permitted activities in excess of 1 acre are required to comply with the
Wyoming storm water management program, which would help limit adverse impacts to soil
resources from surface disturbance.

Alternative D ROW management is similar to Alternative C, although Alternative D designates
fewer corridors, has narrower corridor widths, and limits the number of aboveground corridors.
Designating corridors would beneficially impact soils, and therefore water resources, because
designation would increase the likelihood that ROWs would be co-located. Like Alternative

B, Alternative D limits ROWs outside of corridors, but not as extensively as Alternative B.
Alternative B would result in more beneficial impacts than any of the other alternatives because
it closes areas not designated as corridors to major ROWs; all other alternatives consider
authorizing ROWs outside designated corridors, although Alternative D avoids more areas for
ROWs than either Alternative A or C and applies avoidance criteria. Alternative D results in
beneficial impacts to soil resources (and therefore water quality) similar to Alternative B, but
less beneficial. For those major ROWs considered outside of the designated ROW corridors,
Alternative D puts the burden of justifying new locations on the ROW proponent; this could limit
new surface disturbance. The Required Design Features could further limit adverse impacts to
soils and water quality, but less than closing those areas.

Alternative D is similar to the other alternatives in authorizing livestock grazing in approximately
97 percent of the planning area. Alternative D does not identify set utilization levels, but would
make that determination on a site-specific basis during permit renewals. Higher utilization can
lead to greater adverse impacts to the plant community because it would increase soil compaction
in livestock concentration areas, and accelerate erosion from the removal of vegetation below
the threshold at which a particular ecological site would experience adverse impacts. Required
Design Features could reduce the adverse impacts to soil from range infrastructure, but less than
under Alternative B. However, short-term benefits to riparian-wetland resources, and therefore
soil and water, resulting from exclosure fences will be more beneficial if those fences do not
increase livestock trailing and resulting loss of vegetation, or increase use of uplands that are
generally less used than riparian-wetland vegetation.

Alternative D uses salt and mineral supplements for livestock similar to Alternative B, and
would result in fewer adverse impacts to soil resources than alternatives A and C. Alternative

D allows the use of structural projects to make progress toward PFC and Wyoming Standards
for Healthy Rangelands only pursuant to a Comprehensive Grazing Strategy. This would result
in beneficial impacts to soil resources by avoiding surface disturbance associated with range
improvement projects and limiting livestock concentration areas. Alternative D riparian-wetlands
management provides for more flexibility than Alternative C; if properly applied, this would
yield the most expedient results in riparian-wetlands improvement. However, project work is
expensive, planning typically requires more than 2 years, monitoring and repair of structures are
more intensive than passive management, and funds for such improvements are not always
available, especially because current BLM budget projections call for decreasing budgets for

the next several years. While improved riparian-wetland health can benefit soil resources,
livestock concentration areas associated with range developments would adversely impact soil
and therefore water quality. These impacts could exceed the beneficial impacts to soils from
riparian-wetland improvement. If livestock grazing is reduced over time based on monitoring and
health assessments, the reductions would decrease nonpoint source pollution.
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Roads and trails are prime locations for soil compaction and accelerated erosion, and the fewer
acres open to traffic, the less chance for damage to soil resources. Alternative D closes the second
most acres to motorized travel so is the second most beneficial to soil resources. Alternatives

B and D both treat over-snow vehicle use in areas with less than 12 inches of snow coverage
the same as any other motorized vehicle use, and limit travel to existing or designated roads.
This management would protect vegetation and soil resources, and would result in substantial
beneficial impacts in compared to alternatives A and C. The Required Design Features for roads
are likely to reduce the number of roads over time and therefore reduce the adverse impacts

to water quality associated with road development and use. The Required Design Features

for reclaiming decommissioned roads would beneficially impact water quality by increasing
infiltration, reducing erosion along roads, reducing pollution associated with motorized use, and
increasing vegetation which, in turn, would beneficially impact soils. As travel management
planning is implemented, the number of roads with related adverse impacts to soils is likely to
decrease, but only slowly. Improvements made by the Required Design Features reclamation
practices will slowly impact soil resources in a beneficial way.

4.1.3.3.5.4. Special Designations

Alternative D management of Congressionally Designated Trails in the National Trails
Management Corridor (NTMC) would result in more beneficial impacts to soil resources than
Alternative A, substantially more than Alternative C, but substantially less than Alternative B,
because Alternative B has fewer limits on surface disturbance. However, the actual number of
acres protected from surface disturbance under any alternative is difficult to calculate because
closure depends on visual resource management (VRM) considerations such as distance from
the trails and topography.

Alternative D WSR management would be moderately less beneficial to soils than management
under Alternative A by limiting surface disturbance in much less area. However, some of the
protected waterways under alternatives A and B are in ACECs, such as the Lander Slope, or a
WSA under Alternative D, so adverse impacts to soils, even in the areas around unprotected
waterways are likely to be minimal.

Alternative D designates fewer acres of ACECs than Alternative B, with surface disturbance
limitations (including a Plan of Operations) as part of the protection of ACEC values. However,
the extent to which lands are withdrawn from locatable mineral entry to protect other values
(including the ruts and swales of the National Historic Trails [NHTs]), reduces the differences
from Alternative B. These measures under Alternative D would decrease the likelihood of adverse
impacts to soil resources due to surface-disturbing activities and INNS over the short and long
terms, followed by Alternative A; Alternative C affords no similar protections.

4.1.4. Water

This section analyzes impacts to surface water and groundwater quality and quantity from
management actions under the alternatives. There is considerable overlap between surface water
and groundwater, and adverse impacts to one would likely have a similar impact on the other,
although to a different degree. In addition, there is a relationship between soil and vegetation
resources and water quality, because removing vegetation or otherwise disturbing soil increases
the likelihood of adverse impacts to water resources.

Surface Water Quality
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Adverse impacts to water quality are those that would result in a violation of water quality
standard (e.g., not meeting drinking water standards), or degrade a designated beneficial use (e.g.,
suitability for game fish). Management that allows surface-disturbing activities that contribute to
erosion, and therefore sediment delivery to water, would result in adverse impacts. Beneficial
impacts to surface water quality result from management actions that directly improve water
quality or that minimize, reduce, or prevent sediment flow into water. Other beneficial impacts to
water quality result from management that limits the discharge of lower-quality water (e.g., water
produced during minerals activities that has higher solids or salts) than the receiving water, or the
discharge of water that degrades riparian-wetland and recharge areas. For example, management
actions that stabilize watersheds or improve degraded portions of watersheds beneficially impact
surface water quality. Therefore, the more an alternative limits surface disturbance that would
result in adverse sedimentation or limits the release of lower quality water, the more beneficial
the impacts to water quality.

Direct adverse impacts to surface water quality result from actions that degrade the quality of
surface waters. For example, management actions that modify drainages, such as altering the
number of linear water crossings or the distribution and condition of riparian-wetland areas, result
in direct adverse impacts to surface water quality.

Indirect impacts result from actions that disturb soil and vegetation in a watershed, especially
highly erodible soil, because this leads to increased sedimentation of the water.

Long-term impacts to surface water quality are those that result from bare soil that continues to
erode because it is not revegetated within 5 years or because established point discharges (such as
the surface release of produced water) are not expected to stop in 5 years. Short-term impacts
include exceedance of state water quality standards that are mitigated or stopped within required
timeframes, or surface disturbances that temporarily affect water quality and are reclaimed
immediately after a temporary use.

Fire suppression and rehabilitation activities can impact water resources over the short and

long terms. Activities such as firebreak construction, clearing vegetation, and the use of heavy
equipment would disturb the soil surface and increase erosion and sediment production over the
short term. For example, fire lines constructed during suppression efforts can channelize surface
runoff, which can result in gully erosion. Over the long term, however, successful stabilization
efforts can increase cover and result in a subsequent reduction in erosion and sediment production
to natural rates.

Surface Water Quantity

Impacts to surface water quantity result from management actions that reduce or supplement
streamflows, and can be either beneficial or adverse, depending on the quantity and the location of
the withdrawal(s) and discharge(s).

Direct impacts to surface water quantity result from management actions (e.g., vegetative and
physical treatments, impoundments, and retention and detention structures) that increase or
decrease runoff, and from changes in the quantity of water discharged into the system.

Indirect impacts to surface water quantity result from management that modifies the capacity
of stream channels or changes the amount of water reaching the stream system. For example,
changes in the locations of roads that direct surface water runoff into drainages can increase or
decrease the timing and amount of surface water flowing in the stream system. The distribution
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and condition of riparian-wetland areas would indirectly result in changes to surface water
quantity because they increase infiltration and delay peak flows. Where surface water and
groundwater are interconnected, short-term direct impacts can occur where localized withdrawals
cause a lowering of the water table. The intensity of impact would be a direct result of the
intensity of withdrawal. Compounding drought conditions could further the extent of the impact
with resultant decreases in baseflow volumes.

Long-term impacts to surface water quantity are those that result from actions that alter

the amount of impervious surface in a drainage or change established discharges that alter
supplemental streamflows (more than 5 years) through either extensive groundwater withdrawals
or sustained drought conditions. Short-term impacts result from uses that temporarily affect water
quantity, such as temporary impoundments or detention structures.

Although there are small differences among the alternatives regarding acres available for land
tenure adjustments, direct impacts to surface water quality under any alternative would be
negligible, and are not further addressed in this section. See the Soi/ section for potential impacts
to soil resources, and therefore water quality.

Groundwater Quality and Quantity

Direct impacts to groundwater quality and quantity result from changes in the number of wells
drilled in a given area, including domestic or municipal water supply wells, oil and gas wells,
and water disposal or injection wells. These direct impacts can occur either through consumptive
uses that exceed water supply, localized lowering of the water table, and/or through direct
contamination by materials used to drill and or complete said wells. Contaminates can be
introduced through improper well construction and/or lack of maintenance. Additionally, where
proposed drilling zones intersect zones being used as a water source, additional precautions
should be taken including but not limited to the use of non-toxic drilling and/or stimulation fluids.
Other factors to consider include the numbers and locations of springs developed, whether there
are water conservation efforts in an area, and the amount of water infiltration and recharge.

Indirect impacts to groundwater quality and quantity result from activities that modify recharge
areas related to a groundwater system(s). For example, activities that decrease vegetative cover or
increase runoff can reduce infiltration of precipitation, thereby reducing recharge to groundwater
aquifers.

Short-term impacts to groundwater can result from any temporary or short-term use of
groundwater (e.g., temporary use of a well to supply water for drilling an exploratory gas well
allotment). Long-term impacts to groundwater quality and quantity can result from permanent oil
and gas fields and production facilities being constructed in recharge areas, or from landscape
alterations that modify the areal extent of groundwater recharge zones. Such impacts can include
wells that deplete an aquifer through extraction of water, paved surfaces and compacted soils that
decrease water infiltration, or wells used to inject water of similar quality (disposal wells) into
the aquifer. Actions that increase permeability, such as reclaiming disturbed areas and removing
redundant roads, result in long-term beneficial impacts to groundwater quantity and, possibly,
quality.

The primary BLM management action that impacts water quantity is minerals development.
Oil and gas development and locatable minerals activity use large volumes of water and
produce groundwater as an ancillary by-product of mineral activities. The amounts, locations,
and quality of water produced varies from site to site, and often is known only after activities
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begin. Most produced water is generally not of a quality that it can be reused for consumption
without treatment. As such, most produced water is considered “consumed” and not available
for beneficial use; however, recycling of produced water for additional drilling related uses

is encouraged.

For example, in situ leach recovery of uranium intentionally uses a “bleed off” of a percentage of
groundwater to maintain the pressure necessary to recover the uranium. The impacts of these
management actions cannot be identified on a planning area-wide basis and need to be analyzed in
a site-specific NEPA document. Impacts to groundwater quantity from minerals activities under
the alternatives are not further analyzed other than to state that as minerals development increases
in intensity and extent, the potential for adverse impacts to groundwater quantity and quality,
including potentially connected impacts to surface water quality and quantity increase. The BLM
does not anticipate that there would be any impacts associated with water consumption and/or
produced water except on a site-specific basis.

4.1.4.1. Summary of Impacts

Impacts to surface water and groundwater quality would directly relate to the amount of surface
disturbance allowed under an alternative if it is assumed that each discrete action creates its
own surface disturbance (i.e., actions would not be co-located as in the case of multi-well pad
drilling). Using the amount of surface disturbance as the metric, Alternative B would result in
the fewest adverse impacts to and greatest protections for water resources. Management actions
under this alternative would result in the least amount of projected surface disturbance and most
restrictions on resource uses, and therefore the least amount of potential impact to surface water
and groundwater quality and quantity. Conversely, based on anticipated surface disturbance
alone, Alternative C would result in the greatest adverse impacts to water resources. Alternative
C manages surface disturbance more like Alternative A than like Alternative B. Alternative D
would result in beneficial impacts much more like Alternative B than like Alternative A.

All alternatives would result in the same level of water consumption impacts as they relate to
mineral related activities, although impacts would be localized and addressed at the project
or site-specific stage.

4.1.4.2. Methods and Assumptions

Methods and assumptions used in this impact analysis include the following:

e Actions that disturb soils, particularly soils most susceptible to erosion, are the most likely to
create dust or deliver sediment to waterbodies and adversely impact surface water. Erosion
contributes to sedimentation if the sediment is delivered to the surface water drainage system
either as fugitive dust or carried by surface water. The amount carried by surface water is
limited by the effectiveness of storm water discharge practices and the buffering capacity of
the land over which the water flows before reaching drainage.

e The extent of unsurfaced roads (i.e., those without gravel or any other added surface material)
and the degree of usage is an indicator of the quantity of sediment delivery that could impact
surface water quality within each watershed (Furniss et al. 2000). The alternatives vary
substantially in the number and types of ROWs likely to be authorized and the amount
of traffic likely to be generated by authorized activities. Therefore, to the extent that an
alternative limits resource uses, such as closing an area to oil and gas development or reducing
areas open to motorized travel, it would involve fewer unsurfaced roads and avoid traffic from
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oil and gas operations over unsurfaced roads. Therefore, reduced resource use is an indicator
of beneficial impacts to water quality.

e All alternatives employ various methods to minimize adverse impacts to water quality. BMPs,
watershed enhancement projects, conservation practices, Storm Water Discharge Plans, Weed
Management Area Plans, project-specific soil investigations, and reclamation plans are
designed to reduce impacts to soil and vegetation, which in turn protects water resources
by reducing runoff and sediment yield. Limiting motorized vehicle use to existing roads
and trails would prevent route proliferation and vegetation removal, which could decrease
erosion. In addition, management actions that restore plant communities would enhance water
resources by restoring infiltration, organic matter content, and productivity, and by reducing
erosion and the generation of sediment. Impacts from surface-disturbing and disruptive
activities are mitigated through the application of the Wyoming BLM Standard Mitigation
Guidelines for Surface-Disturbing and Disruptive Activities (Appendix M (p. 1595)).

e Substantial disturbance to soil, including compaction or changes in vegetative cover, increases
water runoff and downstream sediment loads and lowers soil productivity, thereby degrading
water quality, channel structure, and overall watershed health. The degree of impact attributed
to any one disturbance or series of disturbances is influenced by several factors, including
location within the watershed, time and degree of disturbance, existing vegetation, and
precipitation. Only a site-specific analysis can address these potential impacts to water.

e Changes in channel geometry due to surface-disturbing activities would be likely to
adversely impact water quality. Sediment in channels is necessary for maintaining channel
geomorphology and building riparian-wetland systems. Most channel systems achieve a
channel form in equilibrium to the water and sediment being naturally supplied to it, and
generally respond to changes in sediment loads or streamflows by changing the channel form.

e Actions that protect soil and vegetation resources will generally mitigate or prevent adverse
impacts to water resources as well.

e As the local population expands in the planning area, new disturbances related to OHV use
will likely continue, with adverse impacts to soil and vegetation resources and water quality.

e Surface-disturbing and other activities are most likely to adversely impact the parts of the
planning area where depths to groundwater are less than 100 feet or where the proposed action
would occur within an aquifer containing potable water zones. In general, the shallower the
water, the more sensitive an aquifer is to contamination (Wyoming Geographic Information
Science Center 2003).

e Changes in surface water quality, such as increases in pollutants or physical parameters (e.g.,
temperature), can degrade habitat used by aquatic life and can affect other designated uses
(e.g., livestock watering, irrigation, and drinking water supplies).

e Changes in surface water quantity, such as a lowering of the water table and resultant
baseflows, can degrade habitat used by aquatic life and can affect other designated uses (e.g.,
livestock watering, irrigation, and drinking water supplies).

e BLM Wyoming state office policy requires the BLM to ensure that surface-disturbing
activities comply with the CWA National Pollutant Discharge Elimination System Storm
Water Discharge provisions as administered by the Wyoming DEQ. This program is designed
to hold soil on construction and industrial sites and keep it from running offsite as sediment
and causing adverse impacts to water quality. This CWA program will be complied with
for all Wyoming DEQ-regulated surface disturbances; at present, this applies to all surface
disturbances of 1 or more acre.

e Potential surface water and groundwater quality impairments are identified through inventories
and routine monitoring activities and reported to the Wyoming DEQ, the regulatory agency
that enforces the CWA and state water quality statutes. Monitoring is required by the BLM
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and conducted by the permit holder. The U.S. Army Corps of Engineers regulates CWA
section 404 provisions regarding riparian-wetland disturbance and channel modifications to
waters of the United States. The EPA regulates drinking water quality in the state.

e All alternatives require inventory and condition assessment of reservoirs on BLM-administered
lands in the planning area. Functionally compromised reservoirs will be repaired or reclaimed.

e The Lander Field Office will develop and implement watershed management plans as
necessary and cooperate with ongoing watershed management initiatives of other stakeholders.

e The BLM manages water quality to meet Wyoming Standards for Healthy Rangelands, which
protect and improve rangeland health, including water resources. Wyoming Standards for
Healthy Rangelands are applied to all activities, not just livestock grazing.

e The acreage in the planning area managed as WSAs (55,338 acres) is the same under all
alternatives, and all alternatives prohibit surface-disturbing activities in WSAs; this prevents
adverse impacts to water resources in WSAs.

e Management actions that protect or enhance water resources, regardless of alternative, include
but are not limited to, implementing BMPs for erosion and sediment control; employing
watershed improvement and conservation practices; timely restoration of healthy plant
communities and vegetative cover after surface disturbance; managing water resources to meet
Wyoming Standards for Healthy Rangelands; achieving PFC and meeting state water quality
standards; and participating with the Wyoming DEQ in the development and implementation
of watershed management plans or total maximum daily load (TMDL) allocation plans.

4.1.4.3. Detailed Analysis of Alternatives

4.1.4.3.1. Impacts Common to All Alternatives

Impacts to Surface Water Quality

Surface water quality on BLM-administered surface lands and federal mineral estate could
degrade under each alternative from activities proposed across a variety of resource programs.
Impacts to water quality associated with these disturbances are projected to occur under each
alternative, although the intensity of the impacts would vary across alternatives. Appendix

T (p. 1641) lists projected surface disturbance by alternative during the planning period.

No long-term surface disturbance or associated erosion is anticipated from prescribed fire,
chemical treatments, or mechanical fuels treatments following reclamation. Fuels management
could result in short-term adverse impacts and long-term beneficial impacts to water quality.

Wildland fire in the planning area can impact water quality over the short term by removing
vegetation and exposing soils to water and wind erosion, thereby generating sediment. Under
certain conditions, hot fires can create hydrophobic soil conditions (i.e., resistance to water
infiltration), whereby runoff and erosion increase; see the Soil section. Over the long term, if
provided vegetative recovery is successful, fire can beneficially impact water quality by improving
land health, reducing erosion and sediment contribution, and lowering the risk of landscape-level
fire. The impacts of fighting wildland fires and the use of wildland fire to restore fire-adapted
ecosystems or reduce hazardous fuels varies by alternative. On a planning-level scale, it is not
possible to analyze impacts to water resources under individual alternatives because of the
unpredictable nature of wildland fire and the contributions of weather, disease, and climate change.

Under all alternatives, surface-disturbing vegetative treatment projects to achieve management
goals would result in short-term increases in erosion and potential sediment generation; however,
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these adverse impacts would be ameliorated over the long term as vegetation reestablishes on
treated sites.

All alternatives manage riparian-wetland areas to meet or exceed PFC and Wyoming Standards for
Healthy Rangelands. This could involve rest or deferment from grazing pressure, fencing projects,
structural in-stream projects, or any combination of thereof. Fencing and in-stream structural
placement would necessarily involve short-term water quality degradation, but over the long term,
water quality would return to meet or exceed that required to meet the designated beneficial uses.

INNS that form monoculture stands, such as leafy spurge and Russian knapweed, can exacerbate
erosion by reducing vegetative cover, with resulting adverse impacts to water resources. The same
is true of infestations of annual INNS species like cheatgrass and halogeton. The presence of
INNS can alter natural fire regimes and increase fire frequency, which would lead to accelerated
soil erosion and result in sediment deposition to waterbodies. Some annual INNS can result in a
short-term beneficial impact because they can serve as a nurse crop to give a limited degree of
erosion protection and sediment control while species planted for reclamation establish.

When watersheds lack vegetation, surface infiltration into the soil decreases, causing more runoff
to reach stream systems. As surface disturbance increases, so does the amount of bare soil,
compacted soils, and possibly less-pervious areas in a watershed. Therefore, more surface water
runoff reaches streams in a shorter period, which increases the potential for sedimentation

and the frequency of flooding or erosive velocities from high flows in channels. Conversely,
activities such as reclamation would improve vegetative cover and would beneficially impact
water resources. Healthy vegetative cover increases infiltration of surface water flows, filters out
sediment before it reaches drainages, reduces runoff, and lowers peak flows in the surface water
system. Prescribed fire reduces vegetative cover and increases sedimentation over the short term,
but restoring fire-adapted ecosystems increases vegetative cover and decreases the potential for
large landscape-level fires over the long term. Concentrated grazing by livestock, wild horses,
and wildlife can contribute to soil compaction and damage the vegetative cover and soil crust,
therefore increasing surface water runoff, erosion, and sedimentation. Produced water from

oil and gas wells is sometimes discharged to surface waters, thereby contributing to surface
water flows. Beneficial impacts from produced water discharges include increased availability of
surface water; however, there can be adverse impacts from altering natural flow regimes, such as
increased channel erosion, which would offset beneficial impacts.

Impacts to water resources from wild horses would be similar to those described in the Soil section.

Under all alternatives, approximately 97 percent of the planning area is open to livestock grazing.
Properly managed livestock grazing at appropriate stocking levels can have a neutral to beneficial
impact on vegetation and soil resources, and therefore water resources. These impacts are
measurable only on a site-specific basis. The alternatives vary in how rangeland health standards
and PFC will be achieved through managing livestock grazing. These differences are analyzed
below by alternative.

The acreage of WSAs (55,338 acres) is the same under all alternatives, and all alternatives
prohibit surface-disturbing activities in those areas. While travel management in WSAs varies by
alternative, the differences in impacts to water resources is too small to analyze.

All alternatives include actions that restrict surface disturbance, which is generally considered
to beneficially impact water resources. For example, withdrawals that close areas to
surface-disturbing activities or requirements for construction, operation, monitoring, and
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rehabilitation planning before surface-disturbing activities are initiated would, at a minimum,
reduce the potential for adverse impacts to water resources from surface-disturbing activities.

Surface-disturbing activities associated with realty and minerals development expose soils to
increased erosion and increased rates and volumes of runoff over the short and long terms. For
the projected acres of disturbance under Alternative A, see Appendix T (p. 1641). Increases in
surface disturbance related to lands actions and minerals development can be expected to result in
a proportionate increase in adverse impacts to water resources. See the Soil section for acres of
surface disturbance from mineral and realty actions under Alternative A.

Although the sale of forest products is considered unlikely, BMPs to reduce adverse impacts to all
resources, but particularly surface water, would be evaluated and appropriate provisions would
be applied as Conditions of Approval (COA) on the sale authorization under all alternatives.

See Appendix H (p. 1521).

Impacts to Surface Water Quantity

Management of forest product sales primarily results in impacts to soil resources, and secondarily
to water resources. As discussed in the Soil section, while each alternative includes different
management actions for forest product sales (also see Chapter 2), impacts are not expected to vary
by alternative because of the depressed demand for forest products in the planning area. Cutting
of forest products can result in short-term and potentially long-term adverse impacts to water
resources by removing vegetation and increasing erosion and surface disturbance. However, the
BLM has not identified any reasonably foreseeable demand for substantial quantities of forest
products, so impacts to water resources from management of forest product sales are not analyzed.

Impacts to Groundwater Quality and Quantity

Groundwater contamination can come from point sources, such as chemical spills, chemical
storage tanks (aboveground and underground), industrial sites, landfills, household septic tanks,
oil and gas well sites, oil and gas detention and retention ponds, and mining activities. Of solid
minerals mining activities potentially impacting groundwater in the planning area, the legacy of
past uranium mining and the potential of future in situ recovery (ISR) operations have the greatest
potential to impact groundwater quality (e.g., produced-water bleed, leakage past approved
areas, acid pit lakes, and contaminated plumes from tailings ponds). Other possible sources of
groundwater contamination are nonpoint sources such as roadways and agricultural activities.
Groundwater quality is most susceptible to pollution where the aquifer is shallow (within 100 feet
of the surface), very permeable, or connected directly to a surface water system, such as river
gravels. Potential impacts on groundwater resources from fluid mineral extraction activities could
include the five following scenarios:

e Contamination of aquifers during drilling through the introduction of drilling fluids.

e Extended fracture growth allowing fracking fluid migration into source water zones or
drinking water supplies.

e Cross-contamination of aquifers from the introduction of drilling fluids into one aquifer that
travels upward into shallower units due to improperly sealed well casings.

e [ocalized depletion of unconfined groundwater availability.

e Progressive contamination of deep confined, shallow confined, and unconfined aquifers if the
deep confined aquifers are not completely cased off from deeper units.
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The application of BMPs as Required Design Features and compliance with federal rules and
regulations are adequate to minimize adverse impacts from these activities.

The production of water from oil and gas wells would have the greatest potential to impact
groundwater quality and quantity where the wells are producing from zones containing aquifers
which are used as a source of freshwater (e.g., Wind River Formation).

4.1.4.3.2. Alternative A

4.1.4.3.2.1. Program Management

Alternative A prohibits or avoids surface-disturbing activities in groundwater recharge areas to
prevent contamination on a case-by-case basis. Alternative A manages minerals and realty actions
in these areas with standard stipulations. Pesticide use in aquifer recharge areas under Alternative
A is the same as that specified on the legal pesticide label use restrictions.

Alternative A manages permanent facilities in floodplains and riparian-wetlands with moderate
restrictions, except to benefit watershed health or vegetation, and considers linear water crossings
on a case-by-case basis. This management would result in beneficial impacts to water resources.

4.1.4.3.2.2. Resources

Alternative A air quality and soils management would result in moderate beneficial impacts

to water quality because it applies only statewide standard restrictions to surface-disturbing
activities. Alternative A authorizes surface-disturbing activities in LRP areas with mitigation on a
project-by-project basis using a detailed site analysis and reclamation objectives. This would
benefit water quality and quantity. Alternative A also avoids surface disturbance of LRP soils
whenever possible. To the extent that LRP soils are avoided, adverse impacts to water quality
would be avoided. Similarly, the provisions of the Wyoming Stormwater Discharge program will
help avoid adverse impacts to water resources from accelerated erosion and sediment loading.
All of these management measures designed to forestall accelerated erosion and soil compaction
would beneficially impact water resources by keeping sediment levels and runoff to natural levels.

There are no special management prescriptions for lands with wilderness characteristics under
Alternative A.

Alternative A uses full suppression of fire and allows soil disturbance associated with suppression
activities on a case-by-case basis. See above under Impacts Common to All Alternatives for
impacts to water quality and quantity based on some fire suppression.

Alternative A manages activities likely to spread INNS on a case-by-case basis. Impacts to
resources attributed to INNS are addressed above under Impacts Common to All Alternatives.

Alternative A prohibits surface-disturbing activities within 500 feet of surface water and
riparian-wetlands unless the activities are necessary and their impacts can be mitigated. This
buffer would protect water resources from both short- and long-term adverse impacts.

Alternative A management actions designed to protect wildlife and special status species habitat
from the impacts of surface-disturbing and disruptive activities also would protect water resources
from the adverse impacts associated with these activities. See Appendix T (p. 1641) for acres

of projected surface disturbance. Management prescriptions under Alternative A designed to

Chapter 4 Environmental Consequences
Water February 2013



Lander Proposed RMP and Final EIS 657

protect cultural, paleontological, and visual resources from the impacts of surface-disturbing and
disruptive activities also would protect water resources.

4.1.4.3.2.3. Resource Uses

Under Alternative A, projected acres of disturbance from locatable minerals, leasable minerals,
and mineral materials disposal management are listed in Appendix T (p. 1641). There would be
a commensurate potential to adversely impact water quality and possibly water quantity to the
extent that produced water is depleted. Impacts to water quality from ROWs, including industrial
wind-energy development, would be secondary to impacts to vegetation and soils. See the Soil
section. Alternative A considers oil and gas leasing in the area along the east side of Boysen
Reservoir on a case-by-case basis, which could adversely impact water quality.

Livestock grazing management under Alternative A provides for protection or enhancement of
other resource values, which would beneficially impact water resources. Alternative A prohibits
the placement of salt or mineral supplements within % mile of water, riparian-wetland areas,
and reclaimed or reforested areas, which would reduce vegetation removal, soil compaction,
and sediment production from concentrated livestock grazing and traffic. Alternative A allows
rangeland improvement projects on a case-by-case basis; see analysis in the Soil section.
Revegetation would usually occur within several growing seasons, and long-term erosion

rates and sediment production should return to normal as upland sites farther from water are
reclaimed to an appropriate percent of ground cover that would be expected for the historic
plant community for a given site. However, unprotected water source developments subjected
to improper livestock grazing management would typically become livestock concentration
areas denuded of vegetation and subject to accelerated erosion rates and generation of sediment.
Soil compaction, reduced infiltration, increased surface runoff, trail formation, and sediment
generation can occur in these upland to wet lowland (or water development) transition zones.
In addition, livestock concentration can compound the localized degradation of water resources
usually found near uncontrolled water sources by channeling upland runoff in the transition
zones down to the lowlands.

On a case-by-case basis, Alternative A uses the Wyoming Standards for Healthy Rangelands
systematic assessment approach and PFC data to identify riparian-wetland areas that need
improvement. Alternative A employs a variety of measures and passive and active (constructed
projects) management to stop accelerated erosion and sediment production and restore long-term
health and productivity to surface waters. These measures include fenced riparian-wetland
exclosures and pastures, short-term rest from grazing, and grazing strategies favorable to
riparian-wetland enhancement. Adverse impacts from range development projects can involve
short-term accelerated erosion and sediment contribution from fence installation or livestock hoof
action, but these impacts are expected to disappear over the long term and lead to improved
conditions in riparian-wetlands. There could be long-term adverse impacts to water quality from
areas denuded of vegetation and the resulting accelerated erosion.

Alternative A travel management would beneficially impact soils and vegetation, and therefore
water resources by limiting travel to existing or designated roads and trails and prohibiting
cross-country travel. In addition, Alternative A closes 5,923 acres to motorized travel; seasonally
closes 111,002 acres to motorized travel; limits motorized travel to designated roads and trails on
163,075 acres, and closes over-snow vehicle use on 14,729 acres. As discussed under Impacts
Common to All Alternatives, limiting travel management either seasonally or entirely beneficially
impacts water resources by beneficially impacting soil and vegetation resources. Alternative A
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does not require a minimum snow cover for cross-country travel, which could result in adverse
impacts to soil and vegetation, and therefore water resources from over-snow vehicle use if
there is not sufficient snow cover.

Recreation-related adverse impacts to water resources can take the form of soil compaction, soil
particle detachment, dust evolution, and increased vulnerability to water and wind erosion from
authorized large-group activities, the repeated use of undeveloped campsites, and cross-country
mechanized travel.

4.1.4.3.2.4. Special Designations

Congressionally Designated Trails management under Alternative A protects % mile on each side
of the NHTs from surface disturbance, and in some cases, a slightly greater distance. To the extent
there are water resources in or near this buffer, the buffer would benefit the water resources by
limiting erosion and sedimentation.

Alternative A limits motorized travel in all eight WSAs to designated roads and trails, except in
the Dubois Badlands WSA, which the alternative closes to motorized travel. This management
would have a minor beneficial impact to water quality in those areas.

Alternative A also manages nine waterways as eligible for inclusion in the NWSRS for their
ORVs by restricting surface disturbance within %4 mile of the waters, This would benefit water
resources by limiting erosion and sedimentation in those areas.

Alternative A places moderate constraints on surface-disturbing and disruptive activities on
119,622 acres in ACECs where surface disturbance is minimized and where Plans of Operation
are required for minerals development. The existing ACECs designated under Alternative A
moderately restrict surface-disturbing activities, except in ACECs avoided for major ROWs,
which would beneficially impact water resources.

4.1.4.3.3. Alternative B
4.1.4.3.3.1. Program Management

Alternative B limits more surface disturbance than Alternative A, and avoids surface-disturbing
and disruptive activities in sole-source aquifers and groundwater recharge areas. Mineral and
realty actions in areas underlain by an identified sole-source aquifer are managed with moderate
restrictions. Alternative B also prohibits pesticide use in identified aquifer recharge areas and
any areas underlain by a sole-source aquifer or wellhead protection area. Alternative B would
better protect groundwater recharge areas against accidental contamination. Alternative B
implements management actions on a watershed basis to prevent degradation of surface water
and groundwater and to improve water quality, using existing watershed plans where possible.
In general, Alternative B water management is more protective of water quality and quantity
than Alternative A.

4.1.4.3.3.2. Resources

Management actions under Alternative B designed to prohibit, avoid, or mitigate soil erosion
also would beneficially impact water resources by eliminating sediment production and delivery
that would result from authorized surface-disturbing activities capable of causing accelerated soil
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erosion. See the analysis in the Soil section. Alternative B would result in more beneficial impacts
to water resources than Alternative A, particularly related to disturbance in LRP soils and limiting
disturbance on slopes less than 15 percent.

Alternative B manages 5,490 acres in the Little Red Creek Complex near Dubois as non-WSA
lands with wilderness characteristics and closes these areas to motorized and mechanized travel.
This would beneficially impact water resources by protecting them from erosion and runoff due to
surface-disturbing activities. Alternative A does not include special management for these lands.

Alternative B proactively manages INNS and would likely be more successful in controlling
the spread of INNS; see the Soil section. Impacts to water resources attributed to INNS are
described above under Impacts Common to All Alternatives and in the Invasive Species and Pest
Management section of this chapter. Alternative B will better limit the introduction and spread
of INNS and therefore be more likely to prevent the spread and adverse impacts associated
with INNS (e.g., accelerated erosion and increased runoff and sediment generation). However,
limitations on pesticide use under Alternative B might be less effective in controlling INNS
near water recharge areas and sole-source aquifers than Alternative A, which does not include
that restriction.

Alternative B prohibits permanent facilities in floodplains and riparian-wetlands, which would
result in more beneficial impacts to water resources than Alternative A, which only avoids
those areas. This wide buffer and moderate restrictions on surface use would protect water
resources from surface disturbance and the resulting sediment generation. As previously stated,
alternatives involving the least amount of surface disturbance would be expected to indirectly
benefit the control of accelerated erosion; Alternative B includes many more acres of protection
for riparian-wetlands and transition zones than Alternative A.

Management actions under Alternative B designed to protect wildlife and special status species
habitat from the impacts of surface-disturbing and disruptive activities also would protect water
resources from impacts associated with these activities. Alternative B limits substantially more
surface disturbance than Alternative A, including closing greater sage-grouse Core Area to oil and
gas leasing, limiting surface disturbance within 0.6 mile of leks, and applying timing restrictions
that would have the effect of protecting soil and therefore water during vulnerable times; see the
Soil section. Less surface disturbance means fewer adverse impacts to soil, vegetation, and water
resources. Alternative B management would systematically inventory and close unnecessary
roads and trails and prescribe rehabilitation for them, which would help control runoff and
sediment. Comparatively, Alternative A, on a case-by-case basis, closes and reclaims unnecessary
roads and old mineral exploration trails, which would result in fewer beneficial impacts to water
resources. The difference in beneficial impacts would depend on reclaiming roads that contribute
to erosion and sedimentation of waters.

Alternative B includes the construction and upgrade of a wild-horse viewing loop road.
Short-term adverse impacts to vegetation, soil, and water resources would include increased
erosion in the area of construction, but as cut-and-fill slopes are rehabilitated, long-term impacts
from erosion and sediment should be negligible. Alternative A does not include wild-horse
viewing road designation or construction, but would result in the use of unimproved roads for
horse viewing, which also would adversely impact soil and water resources.

Management prescriptions under Alternative B designed to protect cultural, paleontological, and
visual resources from the impacts of surface-disturbing and disruptive activities also would
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protect water resources. Generally, this alternative would provide more secondary protections to
water resources than Alternative A.

4.1.4.3.3.3. Resource Uses

Surface-disturbing activities associated with minerals development expose soils to increased
erosion and sediment generation over the short and long terms. For projected acres of disturbance
under Alternative B, see Appendix T (p. 1641). Alternative B decreases the amount and severity
of surface disturbance related to mineral development (leasable minerals, locatable minerals,
mineral materials disposals, and geothermal leasing) substantially compared to Alternative A.
Therefore, Alternative B would be expected to result in a proportionate decrease in risk of adverse
impacts to water quality.

Alternative B management limits acres open to oil and gas and locatable mineral entry, which
would reduce the potential for adverse impacts to water quantity compared to Alternative A,
particularly in the area on the west side of Boysen Reservoir.

Industrial wind-energy development and ROWs result in surface disturbance, with the potential
for adverse impacts to water quality. Alternative B opens substantially less acreage for industrial
wind-energy development and ROWSs than Alternative A, and manages more area as ROW
avoidance and exclusion areas. Alternative B limits new ROWs to designated corridors and
co-locates them with existing disturbance. The reduction in surface disturbance under Alternative
B would likely result in fewer adverse impacts to water resources than Alternative A; see the
Soil section for additional analysis.

Alternative B livestock grazing management provides for more protection or enhancement

of other resource values than Alternative A; this would beneficially impact water resources.
Alternative B prohibits the placement of salt or mineral supplements over a larger area than
Alternative A; these provisions would reduce vegetation removal, soil compaction, runoff, and
the risk of accelerated erosion from concentrated livestock grazing and traffic and the resulting
adverse impacts to water resources.

This alternative emphasizes the use of non-structural grazing management to achieve or
maintain Wyoming Standards for Healthy Rangelands. Alternative B does not allow new range
improvements if they would result in adverse impacts to other resources. The establishment of
forage reserves, as opportunities arise, is also provided for under this alternative. This approach
should result in the fewest adverse impacts to water resources from range improvement project
construction over the short and long terms. Alternative B low to moderate forage utilization would
be more beneficial to water resources than management under Alternative A, which establishes
forage utilization levels for livestock grazing on a case-by-case basis. However, improvements
in riparian-wetland areas could be slower under Alternative B, and therefore take longer to
beneficially impact water quality because riparian-wetland exclosure fences would not be used.
Because range improvement projects would not be used for infrastructure, projects that would
directly benefit water resources, such as improvements to riparian-wetland areas or vegetative
treatments to eliminate heavy water users such as Russian olive, would be implemented.

With more restrictive travel, there would be less surface disturbance and fewer adverse impacts
from accelerated erosion and runoff under Alternative B than under Alternative A.
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4.1.4.3.3.4. Special Designations

Alternative B limits surface disturbance in a much larger buffer around Congressionally
Designated Trails than Alternative A and, to the extent that water resources are in or near this
buffer or would be receiving waters for erosion associated with surface disturbance, this larger
buffer would beneficially impact water quality.

Unlike Alternative A, Alternative B closes all WSAs to motorized and mechanized travel. This
would minimize soil erosion and runoff in these areas and beneficially impact water resources.
Alternative B manages all NWSRS-eligible waterway segments as suitable for inclusion in
the NWSRS. This management would result in similar beneficial impacts to water quality as
Alternative A, because of similar limitations on surface disturbance.

Alternative B designates 1,492,990 acres as ACECs (approximately 12.4 times the acres under
Alternative A) and places very restrictive constraints on surface-disturbing activities in the
ACECs. This would result in more beneficial impacts to water resources than the more moderate
restraints under Alternative A. All of the ACECs under Alternative B are excluded to ROWs,
which would better limit adverse impacts to water resources.

4.1.4.3.4. Alternative C

4.1.4.3.4.1. Program Management

Most program management actions under Alternative C are the same as under Alternative A, with
the following exceptions:

Alternative C allows new permanent facilities in floodplains and riparian-wetland areas provided
there are no practicable alternative locations and there is mitigation sufficient to ensure the action
would meet the requirements of Executive Orders 11988 and 11990, CWA wetland protections,
and federal and state water quality requirements. This management would have impacts very
similar to Alternative C.

Like Alternative A, Alternative C does not include protective management for groundwater
recharge areas to control potential chemical contamination, runoff, and sediment. Alternative C
allows more surface disturbance in comparison to alternatives A and B, with the potential for
adverse impacts to water quality and quantity. Impacts to water resources under Alternative C
would be very similar to impacts under Alternative A, although possibly somewhat more adverse.

4.1.4.3.4.2. Resources

Air quality, soils, lands with wilderness characteristics, and INNS program management under
Alternative C are similar to Alternative A, and would result in the same limited beneficial impacts
to water quality and quantity as described above under Alternative B, Resources.

Alternative C has the same 500-foot buffer around riparian-wetlands as Alternative A, except
when it can be shown that equivalent protection for riparian-wetland areas can be achieved using
a smaller buffer distance. Alternatives A and C would be similar in their beneficial impacts

to water quality, and would result in somewhat fewer beneficial impacts than Alternative B.
Additional analysis of riparian-wetland management under Alternative C is provided in the
discussion of livestock grazing.
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Alternative C wildlife and special status species program management is very similar to
Alternative A, and would result in the same beneficial impacts. Alternative C wildlife resources
management does not close and reclaim unnecessary roads and old mineral exploration trails, and
would not have the beneficial impacts to water quality that might be achieved under Alternative A
or B. Alternative C provides the fewest protections for special status species, and would have
more potential for adverse impacts to water resources.

Management prescriptions under Alternative C designed to protect cultural, paleontological, and
visual resources from the impacts of surface-disturbing and disruptive activities also would
protect water resources. See the resource-specific sections in this chapter for those management
prescriptions. Generally, Alternative C would provide the fewest protections for water resources
compared to the other alternatives.

4.1.4.3.4.3. Resource Uses

Surface-disturbing activities associated with minerals development expose soils to increased
erosion over the short and long terms (see Appendix T (p. 1641) for projected acres of disturbance
under Alternative C). Alternative C increases the amount and severity of surface disturbance
related to minerals development (leasable minerals, locatable minerals, mineral materials
disposals, and geothermal leasing) substantially compared to alternatives A and B, which would
be expected to result in a proportionate increase in risk of adverse impacts to water resources as
runoff and sediment increase above natural levels. Like Alternative A, Alternative C considers
oil and gas leasing in the area along the east side of Boysen Reservoir on a case-by-case basis,
which could adversely impact water quality.

Alternative C manages the least amount of area that is excluded from wind-energy and ROW
development compared to the other alternatives. Because so much more area is available for
disturbance, impacts to water quality would likely be proportionately greater. To the extent
that new ROWSs occur in the corridors designated under this alternative, the adverse impacts
associated with ROW disturbances would be somewhat more reduced than if there were no
co-location requirements.

Alternative C authorizes livestock grazing with moderate livestock utilization (41 to 60 percent)
rather than setting utilization levels on a case-by-case basis as does Alternative A, or by
prescribing light (20 to 40 percent) utilization levels as does Alternative B. This higher utilization
would necessitate more monitoring and leave less room for error than light utilization, risk greater
adverse impacts to the plant community because it would increase soil compaction in livestock
concentration areas, and have the potential to accelerate erosion through the removal of vegetation
below the threshold at which a particular site would experience adverse impacts.

Efforts to meet the Wyoming Standards for Healthy Rangelands for water quality and
riparian-wetland management under Alternative C rely on a variety of measures and passive and
active (constructed projects) management to correct water resource problems from accelerated
erosion and restore long-term health and productivity to these areas. These measures include
fencing riparian-wetland exclosures and pastures, short-term rest, and grazing strategies favorable
to riparian-wetlands enhancement. Project impacts associated with riparian-wetland areas can
involve short-term accelerated erosion from fence installation or livestock walking on the surface,
but impacts of range improvement projects would be expected to disappear over the long term and
lead to improved conditions.
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Alternative C livestock grazing management would, if properly applied, yield the most expedient
results and protect water resources best (without consideration of adverse impacts to other
resources). Alternative C could lead to quicker riparian-wetlands improvement, and greater
resistance to soil erosion and less sediment generation than Alternative B. However, the risk

of adverse impacts associated with infrastructure projects also would be greater. In addition,
Alternative C would utilize infrastructure range projects with correspondingly less emphasis on
non-infrastructure range improvement projects such as vegetative treatments or aspen or willow
treatments, which would beneficially impact water resources.

Alternative C prescriptions for buffers for salt or mineral supplements are very similar to those
under Alternative A, with similar beneficial impacts to water quality. Alternative B would result
in the most beneficial impacts to water resources by reducing soil compaction and accelerated
erosion compared to Alternative A, which would result in minor additional beneficial impacts
compared to Alternative C.

Alternative C closes the fewest acres to motorized travel and closes no acres seasonally to
motorized travel. There are no acres closed to over-snow vehicle use, so there are no protections
for soil and vegetation even if snow covering is light. This would have the potential to increase
erosion and therefore adversely impact water resources. Compared to alternatives A and B,
Alternative C is the least restrictive for motorized travel in the planning area and would allow the
most opportunities for adverse impacts to water resources from soil compaction and accelerated
erosion. However, like all alternatives, Alternative C would beneficially impact soil resources by
prohibiting cross-country motorized vehicle use (except regarding over-snow vehicle use).

4.1.4.3.4.4. Special Designations

Congressionally Designated Trails receive minimal protections under Alternative C, which

is slightly less protective of water resources than Alternative A. To the extent that water is
available in the protective buffer under Alternative B or would receive erosion from surface
disturbances, adverse impacts to water quality from surface disturbance would be much greater
under Alternative B than under Alternative C.

WSA management under Alternative C is the same as Alternative A, which does not close most
WSASs to motorized travel. Alternative B closes all WSAs to motorized travel and would provide
more protections for water resources from the adverse impacts of vehicular traffic.

Alternative C does not manage any NWSRS-eligible waterway segments to maintain their
suitability for inclusion in the NWSRS, so it would not preclude surface disturbance in a %4-mile
buffer, with resulting adverse impacts to adjoining water quality. In this regard, Alternative C
would result in the fewest beneficial impacts to water resources.

Alternative C designates no ACECs; therefore, it limits surface management to standard statewide
stipulations. This would result in greater adverse impacts to water resources than Alternative A or
B, and compared to Alternative B, the difference would be major. Absent ACEC designation,
there would be no Plans of Operation for locatable minerals exploration up to 5 acres in size, and
there would be more potential for adverse impacts to water quality. Under Alternative C, much
more surface disturbance in general through minerals activities and ROWs would be likely in
areas that other alternatives designate as ACECs (Appendix T (p. 1641)). ACEC prescriptions
under other alternatives would decrease the likelihood of adverse impacts to water resources from
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surface-disturbing activities and INNS over the short and long terms best under Alternative B and
less well under Alternative A. Alternative C does not provide similar protections.

4.1.4.3.5. Alternative D

4.1.4.3.5.1. Program Management

Alternative D water resources program management is similar to Alternative B, but has somewhat
fewer restrictions on surface disturbance. Sole-source aquifers and groundwater recharge areas
are avoided and pesticide use is allowed in recharge areas if no other type of treatment would be
successful. Alternative D would result in substantially fewer adverse impacts to water resources
than alternatives A and C, both of which authorize more surface disturbance and more mineral
entry. The Required Design Features discussed in the Soil section for this alternative, would
reduce the adverse impacts to water quality, but less so than the more restrictive management
under Alternative B.

4.1.4.3.5.2. Resources

Management actions for air quality and soil resources under Alternative D are very similar to
those under Alternative A, and would result in the same impacts to water quality and quantity.

Alternative D manages the Little Red Creek Complex as non-WSA lands with wilderness
characteristics. Although it manages slightly fewer acres for wilderness characteristics than
Alternative B, Alternative D management would result in essentially the same beneficial impacts
to water as Alternative B, considerably more beneficial impacts than Alternative C, and slightly
more beneficial impacts than Alternative A; Alternative A likely will limit surface disturbance in
the Little Red Creek Complex because of nearby wilderness (Shoshone National Forest) and the
Whiskey Mountain ACEC. See the discussion for Special Designations below. Under Alternative
D, CSU for slopes in excess of 15 percent limits more disturbance in areas vulnerable to soil
erosion, so it provides more benefit to water resources than either Alternative A or C.

Management of forest product sales and forests and woodlands under Alternative D limits
silviculture techniques to only as needed to protect resources; this would likely result in more
beneficial impacts to water resources than alternatives A and C, which include artificial slope
and riparian-wetland limitations, regardless of impacts. While the more restrictive management
under Alternative B would result in more short-term beneficial impacts, over the long term, the
limits on silviculture techniques under Alternative B would likely result in more adverse impacts
because commercial thinning or fuel reductions would not likely occur. However, as previously
stated, the actual impacts to water resources would not vary substantially by alternative because
of depressed demand for forest products.

INNS management prescriptions under Alternative D are the same as under Alternative B.
Compared to alternatives A and C, Alternative D takes a more proactive approach to INNS
management which would better control the impacts of erosion related to INNS infestations.
Moreover, Alternative D involves the second lowest amount of surface disturbance and second
most management focus on reducing duplicative roads next to Alternative B. The best indicator of
INNS infestation potential is the amount of surface disturbance and roads. While INNS impact
water quality only secondarily, the adverse impacts of INNS to soil and vegetation would lead

to adverse impacts to water resources over time. However, Alternative D would have the same
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effect on groundwater quality in areas of inferred aquifer recharge or Sole Source Aquifers or
Wellhead Protection Areas as Alternative B as the management is the same. This would be
more beneficial than either alternative A or C. As described in the Soil section, Required Design
Features under Alternative D regarding impound pond design would reduce the adverse impacts
of INNS, including WNV-bearing mosquitoes, but less than under Alternative B.

Riparian-wetland management under Alternative D applies the same riparian-wetlands buffer as
Alternative A, and therefore would result in similar beneficial impacts to water resources. This
buffer will afford some protection to native plant communities from potential soil compaction and
accelerated erosion over the short and long terms, but not as much protection as Alternative B,
which applies a buffer 2 and a half times wider (1,320 feet) and would afford greater protection
from surface disturbances than Alternative A, C, or D. The Alternative D management approach
for riparian-wetlands relates to livestock grazing management; impacts to soil resources are
addressed in the discussion below for grazing.

Alternative D is similar to Alternative B in its wildlife protections, including greater sage-grouse
lek protections, except that Alternative D is less protective, particularly in non-Core Area and
regarding solid mineral leasing. Alternative D wildlife management is more protective of water
resources than Alternative A, and considerably more protective than Alternative C, because
Alternative D closes more area to surface disturbance (Appendix T (p. 1641)). Withdrawals
associated with wildlife and other resources makes Alternative D more like Alternative B.
Alternative D increases mineral prescriptions for the benefit of wildlife and are analyzed below
under Resource Uses.

Management prescriptions under Alternative D designed to protect cultural, paleontological, and
visual resources from the impacts of surface-disturbing and disruptive activities also would
protect soil resources from these activities. See resource-specific sections for the prescriptions.

4.1.4.3.5.3. Resource Uses

Surface-disturbing activities associated with mineral development expose soils to increased
erosion potential and INNS invasion over the short and long terms (for projected acres of
disturbance under Alternative D, see Appendix T (p. 1641)). Alternative D decreases the
amount and severity of surface disturbance related to minerals development (leasable minerals,
locatable minerals, mineral materials disposal, and geothermal leasing) substantially compared
to alternatives A and C; this would be expected to result in a proportionate decrease in risk of
adverse impacts to water resources from compaction and accelerated erosion that is described

in the section on impacts to soil resources. Alternative D would result in fewer beneficial
impacts than Alternative B, because Alternative D closes or applies major constraints on oil

and gas leasing on less of the planning area and does not close Core Area to leasing. The
Alternative D requirement for evaluating impacts of the oil and gas program on groundwater,
including potentially monitoring groundwater quality, would reduce the potential adverse impacts
associated with oil and gas operations. Monitoring would allow management to respond rapidly
to water quality degradation. This would be particularly true for water resources outside greater
sage-grouse Core Area. However, Alternative D, like Alternative B, closes the area to the east of
Boysen Reservoir to oil and gas leasing, so Alternative D would have the same beneficial impacts
to water quality. Alternative D is more similar to Alternative B in withdrawing large areas of land
from locatable mineral entry and limiting more surface occupancy for oil and gas development
than either Alternative A or C, so the beneficial impacts to water quality would also be greater.
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Implementation of Required Design Features to limit the size and extent of development would
reduce the adverse impacts to water quality associated with those developments, although less
than prohibiting the development, as would occur under Alternative B, especially in Core Area.
However, the requirement under all alternatives for a water protection plan to be in place for all
surface disturbance makes the differences in impacts to water quality relatively small across
the alternatives.

Refer to Table 2.4, “Comparative Summary of Proposed Land Use Decisions in the Lander
Planning Area” (p. 45), for acres open, avoided, or excluded for industrial wind-energy
development under Alternative D, which is less beneficial to water resources than Alternative
B. However, only a relatively small number of these acres are in areas with high wind-energy
potential, so the difference in impacts between the two alternatives is less than the acres alone
would suggest; see the Soil section for a discussion of impacts to soil and vegetation, which
would result in long-term adverse impacts to water quality. Alternative D ROW management
is similar to Alternative C, although Alternative D designates fewer corridors and the corridors
are narrower than those designated under Alternative B. See the Soil section for an analysis of
impacts on soil and vegetation from ROWSs both inside and outside of designated corridors, which
lead to long-term adverse impacts to water quality.

Livestock grazing management under Alternative D would result in more beneficial impacts to
water resources than Alternative A as a result of substantially more restrictions on the placement
of salt or mineral supplements, and reducing the likelihood of range infrastructure and related
loss of vegetation, which can lead to erosion degrading water quality. The reduced amounts of
livestock grazing that are anticipated to occur over time as monitoring and rangeland health
assessments identify those areas not meeting the Wyoming Standards for Healthy Rangelands
due to livestock grazing, would result in beneficial impacts to water by reducing nonpoint source
contamination. In addition, Alternative D would result in more beneficial impacts to water
resources than alternatives A and C, but less than Alternative B, by reducing soil compaction and
accelerated erosion.

Alternative D authorizes the use of structural projects only pursuant to a Comprehensive Grazing
Strategy to make progress toward PFC and Wyoming Standards for Healthy Rangelands, whereas
Alternative B relies on passive solutions. If properly applied, Alternative D management, like
Alternative C, would yield the fastest results in riparian-wetlands improvement; however the
potential for adverse impacts to soil and vegetation, and therefore water resources, would also be
greater because more intensive grazing would be possible, although less so under Alternative

D than under Alternative C. The Required Design Features would result in further reduction of
adverse impacts associated with range infrastructure.

Although Alternative D would disturb fewer acres from range improvement projects than
alternatives A and C, the beneficial impacts of improved riparian-wetland health could be offset
by adverse impacts to soil from creating livestock concentration zones associated with range
developments and increasing use of available natural water sources. These impacts could exceed
the beneficial impacts from riparian-wetland improvement. Loss of vegetation in uplands areas
could contribute to degradation of water resources, which would have more adverse impacts

to water resources than the beneficial impacts from improved riparian-wetland condition. In
addition, range improvements would still emphasize infrastructure projects, so there would be
fewer acres of vegetative treatments and fewer projects, such as aspen and willow regeneration,
that would beneficially impact water resources.
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Roads and trails are prime locations for soil compaction and accelerated erosion, and the fewer
acres open to traffic, the less chance for damage to soil resources. Comprehensive trails and
travel management under Alternative D is similar to, but less protective than, Alternative B.
The Required Design Features would assist in reducing adverse impacts to water quality from
road-related erosion and pollution from motorized vehicles. The Required Design Features for
reclamation of decommissioned roads described in the Soi/ section would benefit water quality.
Alternatives B and D close areas to over-snow vehicle use on snow less than 12 inches deep and
would result in the same beneficial impacts to soil resources, and long-term beneficial impacts
to water resources. Neither Alternative A nor C has a minimum snow-depth requirement, and
would result in more long-term adverse impacts to water resources, although all alternatives
limit OHV utilization.

4.1.4.3.5.4. Special Designations

Alternative D management of Congressionally Designated Trails in the NTMC would result in
more beneficial impacts to water resources than Alternative A, substantially more than Alternative
C, and substantially less than Alternative B, again because of limits on surface disturbance in
connection with lands in the NTMC. On a site-specific basis, the actual number of acres on which
soil disturbance would be limited would depend on factors such as visual resources and impacts to
the settings of the trails. However, ACEC management of the Congressionally Designated Trails
has not been identified as more than a minor impact to water quality, so the beneficial impact
might not be great. Limits on surface disturbance, however, as discussed in the Soil section, are
likely to beneficially impact water quality through limiting erosion.

Management of NWSRS-eligible waterway segments would be slightly less beneficial to water
resources under Alternative D than under alternatives A and B. However, most of the eligible
waterways not managed as suitable under Alternative D have other protective management,
such as ACEC designation or WSA protections, that would limit surface disturbance that could
adversely impact water resources.

Alternative D designates fewer acres of ACECs than Alternative B, and therefore avoids fewer
adverse impacts to water quality from disturbance, such as identified in the Soil section. Other
management in support of ACEC protection, such as VRM and travel management, would also
lessen potential adverse impacts to water quality associated with development. This management
would avoid more adverse impacts to water resources, but less so than Alternative B. Alternative
C affords no similar protections.

4.1.5. Cave and Karst Resources

No significant caves have been identified in the planning area. However, there has been no survey
of cave and karst resources. Therefore, potential impacts to cave and karst resources under the
alternatives can be described only in theoretical terms.

Adverse impacts to cave and karst systems result from management actions that alter, degrade, or
destroy cave or karst systems and their features. Conversely, actions that result in data collection
and preservation or establishment of cave and karst resources and their associated geological,
biological, cultural, paleontological, hydrological, and/or educational values are considered
beneficial impacts. Special designations such as the Lander Slope ACEC would protect cave and
karst resources in that area.
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Direct impacts to cave and karst resources result from management actions that physically
alter, damage, or destroy cave and karst systems, including their associated geologic features
(speleothems) and biologic communities. In general, recreational uses of caves have the greatest
potential to result in direct adverse impacts to cave and karst resources.

Indirect impacts to cave and karst systems can result from actions that increase the accessibility
of cave and karst areas, and therefore the probability of adverse impacts due to incompatible

or excessive recreational use. Indirect impacts can also result from activities that alter water
quality (e.g., agriculture, pesticide application, and pollution) when degraded water infiltrates
into groundwater, thereby possibly altering the chemical and biological environment of cave and
karst systems.

Under all alternatives, if cave and karst resources protected by federal legislation were discovered,
the BLM would specially manage those areas under a protocol developed to meet preservation
needs.

4.1.6. Lands with Wilderness Characteristics

4.1.6.1. Summary of Impacts

Consistent with the Federal Land Policy and Management Act (FLPMA), the BLM evaluates
lands in the planning area to determine if they contain wilderness characteristics that should be
managed to maintain and protect those characteristics. As Table 4.13, “Acres of the Planning
Area Managed to Protect Wilderness Characteristics” (p. 668) demonstrates, Alternative B would
benefit lands with wilderness characteristics the most out of the four alternatives, as it allocates
the highest amount of acres to be managed as non-WSA lands with wilderness character to
protect these wilderness values. Alternatives A and C do not specially manage lands with
wilderness characteristics to protect wilderness values and could result in degradation of these
areas. Alternative D allocates 536 fewer acres as non-WSA lands with wilderness character
than Alternative B.

Table 4.13. Acres of the Planning Area Managed to Protect Wilderness Characteristics

Area Alternative A Alternative B Alternative C Alternative D
Litle Red Creek 0 5,490 acres! 0 4,954 acres!
Complex
Source: BLM 2012a
IAlternatives B and D manage lands with wilderness characteristics as non-WSA land with wilderness
characteristics to protect the areas’ wilderness values.

4.1.6.2. Methods and Assumptions

This section focuses on analyzing potential impacts to the 5,490 acres in the Little Red Creek
Complex found to have wilderness characteristics, as discussed in Chapter 2. The Recreation and
Visual Resources sections address impacts throughout the planning area to naturalness, solitude,
and primitive/unconfined recreation. The following indicators and definitions are used in this
analysis of lands with wilderness characteristics:
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Naturalness: The degree to which an area generally appears to have been affected
primarily by the forces of nature with the imprint of people‘s work substantially
unnoticeable. It is not synonymous with natural integrity.

Solitude: The state of being alone or remote from others; isolation. A lonely
or secluded place.

Primitive and Unconfined Recreation: Nonmotorized, nonmechanized (except
as provided by law), and undeveloped types of recreational activities.

Assumptions used in this impact analysis include the following:

e Closing areas to motorized vehicles will increase the protection of solitude and
primitive/unconfined recreation. Limiting motorized vehicles to designated roads and trails,
and seasonal closures will increase the protection of solitude and primitive/unconfined
recreation at a lower level then a year-round closure. Limiting vehicles to existing roads and
trails will not protect solitude and primitive/unconfined recreation.

e Managing areas as VRM Class II visual resources will increase the protection of naturalness
and primitive/unconfined recreation. Managing areas at a lower VRM Class will result in
impacts to naturalness and primitive/unconfined recreation.

e Designating an area as non-WSA land with wilderness characteristics will benefit naturalness
and primitive/unconfined recreation.

e ACEC management will benefit lands with wilderness characteristics because often,
management prescriptions for ACECs associated with relevant and important values (e.g.,
scenic, wildlife, and geologic) benefit naturalness and solitude and primitive/unconfined
recreation.

e This analysis only considers present conditions when considering lands with wilderness
characteristics and not the potential for other areas to become lands with wilderness
characteristics through restoration or other changes in current condition.

e In this document, the BLM refers to lands with wilderness characteristics managed to protect
wilderness values as “non-WSA lands” to distinguish management of these lands from
management of WSAs. Lands with wilderness characteristics not managed as non-WSA lands
does not mean the lands do not contain wilderness characteristics, rather it means the BLM
would not specially manage these lands to protect wilderness values.

4.1.6.3. Detailed Analysis of Alternatives

4.1.6.3.1. Impacts Common to All Alternatives

Consistent with FLPMA, the BLM evaluates lands in the planning area to determine if they
contain wilderness characteristics that should be managed to support and/or enhance those
characteristics. The inventory conducted by the BLM as part of the RMP process to evaluate lands
with wilderness characteristics is identified in Chapter 3. Only lands in Dubois, known as the
Little Red Creek Complex, contained lands with wilderness characteristics. Consistent with the
FLPMA and the BLM Land Use Planning Handbook, analysis of the impacts of the alternatives
addresses management of the Little Red Creek Complex and does not revisit the decisions with
regard to other areas found not to contain wilderness characteristics.

A small portion of the Little Red Creek Complex is open to livestock grazing in all alternatives,
but grazing use is not expected to adversely impact wilderness characteristics.
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Alternative C does not designate any area as an ACEC, including the Whiskey Mountain ACEC
that was designated in the 1987 RMP. However, for clarity, this geographic area is referred to as
the Whiskey Mountain ACEC in all alternatives, even Alternative C.

4.1.6.3.2. Alternative A

4.1.6.3.2.1. Program Management

Alternative A does not manage the Little Red Creek Complex as non-WSA land with wilderness
characteristics. The alternative does not prescribe management actions to enhance or maintain the
wilderness characteristics of the area. This management would result in impacts to wilderness
characteristics from other programs because mitigation actions and proactive management will
focus on enhancing the area for other resources (primarily wildlife). These impacts will be
somewhat offset by the fact that benefits to wildlife often benefit wilderness characteristics.

4.1.6.3.2.2. Resources

This alternative manages the Little Red Creek Complex as VRM Classes 11, II1, and IV. This
would allow for modifications to the visual environment that would increase visual intrusions and
the evidence of human presence in VRM Class III and IV areas.

4.1.6.3.2.3. Resource Uses

Alternative A limits resource uses in the Little Red Creek Complex to support Whiskey Mountain
ACEC management for the benefit of bighorn sheep (see below under Special Designations). This
management will enhance and support wilderness characteristics of the area by limiting surface
disturbance and the intrusion of human presence. However, outside of the ACEC, there are no
limits on mineral extraction or realty actions. Resource uses can result in increased road densities,
visual intrusions, unnatural sounds, evidence of humans, and social crowding. Except for ACEC
management, this alternative does not limit resource use with the potential for adverse impacts to
wilderness values. Although the mineral potential is low, the demand for ROWs to access the
Shoshone National Forest may lead to adverse impacts to the area's wilderness values.

This alternative will continue to allow motorized vehicles in the area. Travel management
decisions for the ACEC will beneficially impact wilderness values (see below). Because the
travel management focus will not be on enhancing wilderness characteristics, it is assumed
that this decision would moderately benefit naturalness, but would not benefit solitude and
primitive/unconfined recreation.

Alternative A does not include specific recreation management for the Little Red Creek Complex.
Therefore impacts from social trails, crowding, and other recreation-related activities would
continue in the area. These impacts would reduce all wilderness characteristics during the
planning period.

4.1.6.3.2.4. Special Designations

Managing the majority of the area as an ACEC would beneficially impact naturalness and
would result in limited beneficial impacts to solitude and opportunities for primitive/unconfined
recreation. ACEC management prescribes limits on resource uses, directly limiting the amount
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of change that can occur to the landscape. The ACEC designation and supporting management
would primarily limit energy development in the Little Red Creek Complex, which would reduce
the potential for visual intrusions, unnatural sounds, evidence of humans, and social crowding.
Travel management limits motorized travel to designated roads and provides seasonal closures
for the benefit of bighorn sheep, which would beneficially impact the wilderness characteristics
of the area.

4.1.6.3.3. Alternative B
4.1.6.3.3.1. Program Management

Alternative B would enhance wilderness characteristics on 5,490 acres of the Little Red Creek
Complex. By managing the area as non-WSA land with wilderness characteristics, management
actions will sustain and enhance the wilderness characteristics of the area. Program management
under this alternative closes the area to motorized vehicles and manages the area as VRM Class
II. In addition, the alternative explicitly manages recreation to sustain and enhance wilderness
characteristics. Alternative B program management will close all roads in the area; provide
management that precludes visual intrusions and unnatural sounds; reduce the evidence of human
presence; and apply a management framework to reduce social crowding. These program
decisions would complement ACEC management in the area. The synergy of the ACEC
designation and management of the area as non-WSA land with wilderness characteristics
would result in an area with a high degree of naturalness, solitude, and opportunities for
primitive/unconfined recreation.

4.1.6.3.3.2. Resources

Alternative B air, soil, water, and wildlife management beneficially impacts the Little Red

Creek Complex by limiting surface disturbance and intrusion of human presence. Compared to
Alternative A, this management would reduce the probability of visual intrusions and evidence of
human presence in the area, and would enhance wilderness characteristics over a larger area.

4.1.6.3.3.3. Resource Uses

Alternative B mineral and realty management beneficially impacts the Little Red Creek Complex
by limiting surface disturbance and visual/human intrusions. Although mineral potential is low,
the area and other lands nearby have high potential for wind-energy development. Alternative

B restrictions on ROWs will preclude development of access to the Shoshone National Forest
which would adversely impact the wilderness characteristics. VRM is more beneficial than under
Alternative A since the area around the Little Red Creek Complex is managed as VRM Class II,
which further limits disturbance and human presence.

Resource uses can result in increased road densities, visual intrusions, unnatural sounds, evidence
of human presence, and social crowding. This alternative specifically closes the area to motorized
vehicle use, which would enhance wilderness characteristics.

Alternative B manages recreation use in lands with wilderness characteristics to maintain
naturalness, solitude, and primitive/unconfined recreation. This management would ensure future
recreation management actions support wilderness characteristics by not allowing motorized or
mechanized travel in the Little Red Creek Complex. In addition, this alternative pursues foot and
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horseback access to this area to support primitive and unconfined recreation. These actions would
enhance wilderness characteristics throughout the planning period, and would beneficially impact
wilderness characteristics more than Alternative A.

4.1.6.3.3.4. Special Designations

Managing the majority of the Little Red Creek Complex as an ACEC would result in beneficial
impacts similar to Alternative A. The synergistic effect of ACEC and wilderness characteristics
management would result in an area with a high degree of naturalness, solitude, and opportunities
for primitive/unconfined recreation.

4.1.6.3.4. Alternative C

4.1.6.3.4.1. Program Manag