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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.
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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
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Figure 4.1. Estimated Annual Emissions by Alternative from BLM Activities in the Lander
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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
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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

609

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)
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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
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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