4
o
L
_I
o
<
I
)







CHAPTER 4: ENVIRONMENTAL CONSEQUENCES

The “Environmental Consequences” chapter analyzes both beneficial and adverse impacts that would
result from implementing any of the alternative elements described in this Winter Use Plan /
Supplemental Environmental Impact Statement (plan/SEIS). In addition, this chapter includes a
summary of laws and policies relevant to each impact topic, impact intensity definitions (negligible,
minor, moderate, and major) and methods used to analyze the direct, indirect, and cumulative impacts.
As required by the Council on Environmental Quality (CEQ) regulations implementing the National
Environmental Policy Act (NEPA), a summary of the environmental consequences for each alternative
is provided in table 11, which can be found in the “Alternatives” chapter. The resource topics
presented in this chapter, and the organization of these topics, correspond to the resource discussions
contained in the “Affected Environment” chapter.

For a complete discussion of guiding authorities, refer to the section titled “Related Laws, Policies,
Plans, and Constraints” in the “Purpose of and Need for Action” chapter.

In addition to the related laws, plans and constraints discussed in chapter 1, Section 4.5 of the
Director’s Order 12 Handbook (NPS 2001) adds to this guidance by stating, “when it is not possible to
modify alternatives to eliminate an activity with unknown or uncertain potential impacts, and such
information is essential to making a well-reasoned decision, the National Park Service (NPS) will
follow the provisions of the CEQ regulations (40 CFR 1502.22).” In summary, the NPS must state in
an environmental assessment or impact statement (1) whether such information is incomplete or
unavailable, (2) the relevance of the incomplete or unavailable information to evaluating reasonably
foreseeable significant adverse impacts on the human environment, (3) a summary of existing credible
scientific evidence that is relevant to evaluating the reasonably foreseeable significant adverse impacts
on the human environment, and, (4) an evaluation of such impacts based on theoretical approaches or
research methods generally accepted in the scientific community. Collectively, these guiding laws and
corresponding regulations provide a framework and process for evaluating the impacts of the
alternatives considered in this plan/SEIS.

GENERAL ASSUMPTIONS

Several guiding assumptions were made to provide context for this analysis. These assumptions are
described below.

ANALYSIS PERIOD
For all alternatives, the analysis period is 20 years. Because the level of winter use permitted has
varied over the years, the analysis of the alternatives discusses various levels of use when referring to

past use levels. Table 41 provides the average and peak use levels for oversnow vehicles (OSVs)
during these periods.
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TABLE 41: OSV USE LEVELS REFERRED TO IN THE ANALYSIS

| Snowmobiles Snowcoaches

Historical (pre-2004) Average 765 15
Historical (pre-2004) Peak 1457 35
Recent Use (2004—2009) Average 258 30
Recent Use (2004—2009) Peak 557 60
2011/2012 Season Average 188 35
2011/2012 Season Peak 261 56
Use Limits by Alternative

Alternative 1 0 0
Alternative 2 (also referred to as 318 78

recent maximum allowable use)

Alternative 3

318 until phaseout, 0 after phaseout

78 until phaseout, 120 after phaseout

Alternative 4

480 maximum
342 average

106 maximum (if no events are used
for guided snowmobiles)

60 (if maximum snowmobile events
are used)

Alternative 4: All Snowmobiles and
Snowcoaches Meeting voluntary
enhanced-BAT (E-BAT) standards

480 maximum
368 average

212 maximum (if no events are used
for guided snowmobiles)

120 (if maximum snowmobile events
are used)

Historical average and peak (1992—-2000) was from the 2000 Environmental Impact Statement (EIS) page G-3

(NPS 2000b).

GEOGRAPHIC AREA EVALUATED FOR IMPACTS

The general geographic study area for this plan/SEIS is Yellowstone National Park in its entirety.
However, the area of analysis is based on the affected resource topic and may vary in area including
areas beyond the boundaries of the park as applicable.

TYPE OF IMPACTS

The following general assumptions are used for all impact topics.

e Direct: Impacts would occur as a direct result of winter use management actions.

e Indirect: Impacts would occur from winter use management actions but would occur later in time
or farther removed in distance.

e Beneficial: A positive change in the condition or appearance of the resource or a change that
moves the resource toward a desired condition.

e Adverse: A negative change to the appearance or condition of the resource.

e Cumulative: Impacts that occur from past, present, and reasonably foreseeable future actions.
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DURATION OF IMPACTS

Where the duration varies for an impact topic, it has been noted in the section “Assumptions,
Methodology, and Intensity Definitions.”

e Short term: Impacts would be temporary (i.e., they would occur for a matter of hours up to weeks
at a time), and would generally last no longer than one season, without lasting effects.

e Long term: Impacts would be continuous throughout the life of the plan, potentially occurring
every winter, with potentially lasting effects.

INTENSITY DEFINITIONS

The terms “impact” and “effect” are used interchangeably throughout this document. The impacts are
qualitatively and quantitatively assessed using definitions that provide the reader with an idea of the
intensity of a given impact on a specific topic. The intensity definition is determined primarily by
comparing the effect to a relevant standard based on applicable or relevant/appropriate regulations or
guidance, scientific literature and research, or best professional judgment. Because intensity
definitions vary by impact topic, they are provided separately for each impact topic analyzed in this
document. Intensity definitions provided throughout the analysis are characterized as negligible,
minor, moderate, or major. The intensity definitions are provided for adverse impacts only; beneficial
impacts are addressed qualitatively.

FORMAT OF THE ANALYSIS

For each impact topic, the assumptions, methodology, and intensity definitions (described above) for
that topic are presented first to provide context for how the resource topic was evaluated. This
framework for analysis is followed by a summary of impacts that provides an overview of the analysis
that was performed. Each alternative was analyzed against a condition with no winter use, or
alternative 1 (no action). The summary is then followed by the detailed impact analysis for each
alternative.

Comparisons among alternatives are based on the maximum allowed (authorized) use under each
alternative, rather than an average expected use. Alternative 2 represents the maximum use levels
allowed under the 2009-2013 interim regulations. Average use levels have fluctuated within and
between winter use seasons and have never equaled maximum allowed use and are therefore not a
reliable metric for comparing alternatives. Furthermore, per NEPA, it is necessary to disclose the
maximum level of impact that could be experienced under each alternative. Toward that end, for
alternative 4 (specifically 4a and 4c¢), which allows up to 10 snowmobiles per transportation event on
any given day for commercially guided events but mandates a seasonal average of no more than 7
snowmobiles per transportation event (8 if voluntary E-BAT standards are met), the modeling
scenarios and impact analysis are based on a groups of 10 snowmobiles. For all scenarios under
alternative 4, non-commercially guided groups are a maximum of 5 snowmobiles per transportation
event.
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All alternatives include administrative use, which was accounted for in the modeling conducted for the
analysis of alternatives. The impact of administrative use would be the same across all action
alternatives (110 administrative snowmobiles and 13 administrative snowcoaches in the park per day),
which all allow for public OSV use; therefore, while the impact analysis takes into account
administrative use and the results of the modeling for air and soundscapes include the emissions
expected from administrative use, the discussion of the impacts of each alternative focuses on public
OSV use.

NUMBER OF TRANSPORTATION EVENTS

For purposes of comparing the alternatives, the discussion of the maximum number of OSVs allowed
under alternatives 2 and 3 includes not only the numbers of OSV allowed daily, but the number of
transportation events that those use levels could result in. The following assumptions were made
regarding the number of transportation events under each alternative.

e Alternative 2 would allow for up to 318 snowmobiles and 78 snowcoaches each day. Based on
average group size over the past three winter seasons of 6.7 snowmobiles per group, on average
this would result in 123 transportation events daily (45 snowmobile groups consisting of
approximately 7 snowmobiles each + 78 snowcoaches). Because there is no minimum group size
under alternative 2, the maximum number of transportation events daily could be as many as 237.
This would occur if each snowmobile group entering the park consisted of one visitor and one
guide and all 78 snowcoach allocations were used.

e Alternative 3 would initially have the same number of snowmobiles and snowcoaches as
alternative 2, and therefore the same number of transportation events (average of 123, maximum
of 237). After the transition to all snowcoaches (completed by start of the 2020/2021 winter
season), there would be up to 120 transportation events each day: one event for each snowcoach
permitted.

e Alternative 4 would permit up to 110 transportation events daily, of which up to 50 daily
transportation events may be comprised of snowmobiles. A transportation event is defined as one
snowcoach or a group of seven snowmobiles (averaged seasonally; daily maximum number of ten
snowmobile per event). Should OSVs meet additional voluntary environmental performance
standards, known as E-BAT, the sum number of vehicles permitted per group would increase
from one snowcoach per event to up to two snowcoaches per event and from a seasonal average
of up to seven snowmobiles per event to a seasonal average of up to eight snowmobiles per event,
but the overall total number of transportation events (110) allowed daily would remain the same
and the maximum group size would remain ten snowmobiles per transportation event.

CUMULATIVE IMPACTS

The CEQ regulations for implementing NEPA require the assessment of cumulative impacts in the
decision-making process for federal projects. Cumulative impacts are defined as “the impact on the
environment which results from the incremental impact of the action when added to other past,
present, and reasonably foreseeable future actions regardless of what agency (federal or non-federal)
or person undertakes such other actions” (40 CFR 1508.7). Cumulative impacts are considered for all
alternatives, including the no-action alternative.
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Cumulative impacts were determined by combining the impacts of the alternative being considered
with other past, present, and reasonably foreseeable future actions. Therefore, it was necessary to
identify other ongoing or reasonably foreseeable future projects and plans at the park and, if
applicable, the surrounding region. Past actions are those that have been occurring since winter use
planning efforts began in 1990 and reasonably foreseeable future projects are those that would occur
within the life of the plan. Following CEQ guidance, past actions were included, “to the extent that
they are relevant and useful in analyzing whether the reasonably foreseeable effects of the agency
proposal for the actions and its alternatives may have a continuing, additive, and significant
relationship to those effects” (CEQ 2005).

Table 42 summarizes the actions that could affect the various resources at the park. These actions are
described in more detail in the “Related Laws, Policies, Plans, and Constraints” section of this
document (see chapter 1).

The analysis of cumulative impacts was accomplished using four steps:

Step 1 — Identify Resources Affected

Fully identify resources affected by any of the alternatives. These include the resources addressed
as impact topics in chapters 3 and 4 of this document.

Step 2 — Set Boundaries

Identify an appropriate spatial and temporal boundary for each resource. The temporal boundaries
are noted above and the spatial boundary for each resource topic is listed under each topic.

Step 3 — Identify Cumulative Action Scenario

Determine which past, present, and reasonably foreseeable future actions to include with each
resource. Reasonably foreseeable future actions include those federal and non-federal activities
not yet undertaken, but sufficiently likely to occur, that a reasonable official of ordinary prudence
would take such activities into account in reaching a decision. These activities include, but are not
limited to, activities for which there are existing decisions, funding, or proposals identified.
Reasonably foreseeable future actions do not include those actions that are highly speculative or
indefinite (43 CFR 46.30).

Past, present and reasonably foreseeable future actions are listed in table 42 and described in
chapter 1.

Step 4 — Cumulative Impact Analysis

Summarize impacts of these other actions plus impacts of the proposed action (the alternative
being evaluated, to arrive at the total cumulative impact. This analysis is included for each
resource in chapter 4.
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Impact Topic

Study Area

TABLE 42: CUMULATIVE IMPACT SCENARIO

Past Actions

Present Actions

Reasonably
Foreseeable Future
Actions

Wildlife and Park Reconstruction of East Operation of new Operation of new facilities
Wildlife Habitat, |boundary, Entrance Road (completed facilities at the West at the West Entrance
including Rare, |plus 2010) Entrance Implementation of the
Unique, adjacent Construction of West Entrance | Implementation of the |IBMP
Threatened, or | land Road (completed 2008) IBMP Implementation of the
Endangered . .
; Development (2000) and Implementation of the | Northern Rockies Lynx
Species, and . . : N
; implementation of the Northern Rockies Lynx | Management Direction
Species of . I
Concern Interagency Bison Management Direction | FEIS and Amendments
Management Plan (IBMP) FEIS and Amendments | (2007)
Development and (2007) Implementation of the
implementation of the Northern | Implementation of the | Gallatin National Forest
Rockies Lynx Management Gallatin National Travel Plan revision
Direction FEIS and Forest Travel Plan (2006)
Amendments (2007) revision (2006) Timber harvest on
Development and Timber harvest on national forest lands
implementation of the Gallatin [ national forest lands Implementation of the
National Forest Travel Plan Consolidation of Beartooth District of
revision (2006) checkerboard lands in | Custer National Forest
Timber harvest on national the Gallatin National Travel Management Plan
forest lands Forest (2008)
Consolidation of checkerboard | Implementation of the | Implementation of remote
lands in the Gallatin National | Beartooth District of vaccine delivery EIS for
Forest Custer National Forest |bison
Development and Travel Management
implementation of the Plan (2008)
Beartooth District of Custer Gardiner Basin and
National Forest Travel Cutler Meadows
Management Plan (2008) restoration (currently in
Reclamation of historic mines | Progress)
above Cooke City Reclamation of
Active population management | McClaren Mine tailings
of bison and elk herds by the | (currently in progress)
NPS (MTDEQ 2010b)
Reintroductions of gray wolves | Development of the
to the greater Yellowstone EIS for remote vaccine
area delivery for bison
Air Quality Park Reconstruction of East Implementation of the | Implementation of the
boundary, |Entrance Road (completed Gallatin National Gallatin National Forest
plus 2010) Forest Travel Plan Travel Plan revision
adjacent Development and revision (2006) (2006)
land

implementation of the Gallatin
National Forest Travel Plan
revision (2006)

Consolidation of checkerboard
lands in the Gallatin National
Forest.

Development and
implementation of the
Beartooth District of Custer
National Forest Travel
Management Plan (2008)

Oil and gas leasing

Consolidation of
checkerboard lands in
the Gallatin National
Forest

Implementation of the
Beartooth District of
Custer National Forest
Travel Management
Plan (2008)

Oil and gas leasing

Implementation of the
Beartooth District of
Custer National Forest
Travel Management Plan
(2008)

Oil and gas leasing
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Impact Topic

Study Area

Past Actions

Present Actions

Cumulative Impacts

Reasonably
Foreseeable Future

Actions

Soundscapes Park Reconstruction of East Implementation of the | Implementation of the
and the Acoustic | boundary Entrance Road (completed Gallatin National Gallatin National Forest
Environment 2010) Forest Travel Plan Travel Plan revision

Development and revision (2006) (2006)

implementation of the Gallatin | Implementation of the | Implementation of the

National Forest Travel Plan Beartooth District of Beartooth District of

revision (2006) Custer National Forest | Custer National Forest

Development and Travel Management Travel Management Plan

implementation of the Plan (2008) (2008)

Beartooth District of Custer Consolidation of Overflights

National Forest Travel checkerboard lands in

Management Plan (2008) the Gallatin National

Consolidation of checkerboard | Forest

lands in the Gallatin National | Overflights

Forest

Overflights
Visitor Use, Park Construction of new West Operation of new Operation of new facilities
Experience, and |boundary, [Entrance (completed 2008) facilities at the West at the West Entrance
Accessibility plus Reconstruction of East Entrance Other winter use (outside

adjacent Entrance Road (completed Other winter use of OSV use) activities
land 2010) (outside of OSV use) | occurring in the park
activities occurring in
the park

Health and Park Construction of new West Operation of new Operation of new facilities
Safety boundary Entrance (completed 2008) facilities at the West at the West Entrance

Reconstruction of East
Entrance Road (completed
2010)

Consolidation of checkerboard
lands in the Gallatin National
Forest

Entrance

Consolidation of
checkerboard lands on
the Gallatin National
Forest
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Impact Topic

Study Area

Past Actions

Present Actions

Reasonably
Foreseeable Future

Actions

Socioeconomic | Park Construction of new West Operation of new Operation of new facilities
Values boundary Entrance (completed 2008) facilities at the West at the West Entrance
Reconstruction of East Entrance Implementation of the
Entrance Road (completed Implementation of the | Gallatin National Forest
2010) Gallatin National Travel Plan revision
Development and Forest Travel Plan (2006)
implementation of the Gallatin | revision (2006) Implementation of the
National Forest Travel Plan Implementation of the | Beartooth District of
revision (2006) Beartooth District of Custer National Forest
Development and Custer National Forest | Travel Management Plan
implementation of the Travel Management (2008)
Beartooth District of Custer Plan (2008) Operation of the Sleeping
National Forest Travel Consolidation of Giant Ski Area
Management Plan (2008) checkerboard lands in | Rendezvous Ski Trail
Consolidation of checkerboard |the Gallatin National | 4evelopment plan
lands in the Gallatin National | Forest
Forest Operation of the
Timber harvest on national Sleeping Giant Ski
forest lands Area
Oil and gas leasing
Reopening of the Sleeping
Giant Ski Area near
Yellowstone’s East Entrance
(reopened in 2009)
Park Operations |Park Construction of new West Operation of new Operation of new facilities
and boundary Entrance (completed 2008) facilities at the West at the West Entrance
Management Reconstruction of East Entrance
Entrance Road (completed
2010)
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WILDLIFE AND WILDLIFE HABITAT, INCLUDING RARE, UNIQUE,
THREATENED, OR ENDANGERED SPECIES, AND SPECIES OF
CONCERN

GUIDING REGULATIONS AND POLICIES

Servicewide NPS regulations and policies, including the NPS Organic Act of 1916, NPS Management
Policies 2006 (NPS 2006a), and the NPS Natural Resource Management Reference Manual 77 (NPS
2011c), direct national parks to provide for the protection of park resources. The Organic Act directs
national parks to conserve “wild life” unimpaired for future generations and is interpreted to mean that
native animal and plant life is to be protected and perpetuated as part of a park unit’s natural
ecosystem.

The NPS Management Policies 2006 state that the NPS “will maintain as parts of the natural
ecosystems of parks all plants and animals native to park ecosystems. The term ‘plants and animals’
refers to all five of the commonly recognized kingdoms of living things and includes such groups as
flowering plants, ferns, mosses, lichens, algae, fungi, bacteria, mammals, birds, reptiles, amphibians,
fishes, insects, worms, crustaceans, and microscopic plants or animals” (NPS 2006a). The NPS will
achieve this by

e Preserving and restoring the natural abundances, diversities, dynamics, distributions, habitats, and
behaviors of native plant and animal populations and the communities and ecosystems in which
they occur

e Restoring native plant and animal populations in parks when they have been extirpated by past
human-caused actions

¢ Minimizing human impacts on native plants, animals, populations, communities, and ecosystems,
and the processes that sustain them (NPS 2006a).

Section 4.1 of NPS Management Policies 2006 states,

Natural resources will be managed to preserve fundamental physical and biological
processes, as well as individual species, features, and plant and animal communities. The
Service will not attempt to solely preserve individual species (except threatened or
endangered species) or individual natural processes; rather, it will try to maintain all the
components and processes of naturally evolving park ecosystems, including the natural
abundance, diversity, and genetic and ecological integrity of the plant and animal species
native to those ecosystems. (NPS 2006, Section 4.1)

The NPS adheres to the North American Wildlife Conservation Model, which focuses on the health
and management of wildlife populations. Overall, the goal of the NPS is to minimize human impacts
(including impacts on individual wildlife) and avoid significant effects from disturbance to the
abundance, diversity, dynamics, distributions, habitats, and behaviors of wildlife populations and the
communities and ecosystems in which they occur, pursuant to 36 CFR 2.18 and NPS Management
Policies 2006, Section 4.4.1. Although the focus of the impact analysis is predominantly the impacts
on wildlife populations, the NPS acknowledges that adverse impacts on individual animals would
likely occur and seeks to minimize them. In addition to NPS management policies, federally listed
species in national parks are protected by the Endangered Species Act (ESA). The ESA (16 USC 1531
et seq.) mandates all federal agencies to consider the potential effects of their actions on species listed
as threatened or endangered. If the NPS determines that an action may affect a federally listed species,
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consultation with the U.S. Fish and Wildlife Service (USFWS) is required to ensure that the action
would not jeopardize the species’ continued existence or result in the destruction or adverse
modification of critical habitat. NPS Management Policies 2006 state that the NPS will survey for,
protect, and strive to recover all species native to national park system units that are listed under the
ESA, and proactively conserve listed species and prevent detrimental effects on these species (NPS
20064, Section 4.4.2.3). NPS Management Policies 2006 also state that “[the NPS will] manage state
and locally listed species in a manner similar to its treatment of federally listed species to the greatest
extent possible” (NPS 2006a, Section 4.4.2.3).

ASSUMPTIONS, METHODOLOGY, AND INTENSITY DEFINITIONS

Assumptions and Methodology

The impact analysis for wildlife and wildlife habitats was conducted separately for species that
represent prominent aspects of the winter experience of Yellowstone, and for other species of special
management interest. Other species that may be impacted, but at no more than negligible to minor
level, are discussed under “Issues and Impact Topics Considered but Dismissed from Further
Analysis.” For each species, specific assumptions are provided and the impacts on each species are
detailed. Impact findings for all species draw from the Scientific Assessment of Yellowstone National
Park Winter Use (available at the Yellowstone Winter Use website at
http://www.nps.gov/yell/planyourvisit/winteruse.htm and the Planning, Environment, and Public
Comment (PEPC) website at http://parkplanning.nps.gov/yell) as well as other available literature.

When determining impacts under the following alternatives, the data used were generally collected
from monitoring of wildlife in Yellowstone rather than through modeling or simulation. However,
modeling and simulation are useful tools by which to discuss the long-term implications of certain
alternatives, and therefore modeling results are included when useful or applicable.

Intensity Definitions

Negligible: There would be no observable or measurable impacts of consequence to individual
native species, populations, or their habitats.

Minor: Impacts on individual native species, populations, or their habitats would occur but
would not be readily apparent. Responses by relatively few individuals could be
expected. Some impacts might occur during feeding, reproduction, or other critical
periods for a species, but would not result in injury or mortality. Small changes to
local population numbers, population structure, and other demographic factors might
occur but would be difficult to discern from natural population fluctuations.
Sufficient habitat in the park would remain functional to maintain a sustainable
population in the park.

Moderate: Impacts on individual native species, populations, or their habitats would be small
but readily apparent. Responses by individuals could be expected, with some
negative impacts during feeding, reproduction, or other critical periods or in key
habitats in the park and result in harassment, injury, or mortality to one or more
individuals. However, sufficient population numbers and habitat in the park would
remain functional to maintain a sustainable population in the park.
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Major: Impacts on individual native species, populations, or their habitats would be large-
scale and readily apparent. Responses by many individuals would be expected, with
negative impacts during feeding, reproduction, or other critical periods or in key
habitats in the park. Impacts would occur during critical periods of reproduction or
in key habitats in the park and result in direct mortality or loss of habitat. Local
population numbers, population structure, and other demographic factors might
experience large-scale changes.

Study Area

The study area for assessment of the various alternatives is the park. The study area for the cumulative
impacts analysis is the park plus the lands adjacent to the park’s boundaries.

SUMMARY OF IMPACTS (ALL SPECIES)

The impacts on wildlife species from actions under each alternative were analyzed below based on
four major concerns: displacement impacts (e.g., animals being forced from preferred feeding areas);
behavioral responses of wildlife to OSVs and associated human activities; physiological responses of
individuals to OSVs and associated human activities; and demographic effects at the population level.
Each wildlife species section starts with an overall summary of each of the major concern topics and
corresponding effects on wildlife, followed by a detailed impact analysis of each alternative.

e Alternative 1 would greatly reduce OSV use in the park compared to recent maximum allowable
use (alternative 2), allowing only administrative OSV use. With the reduction in use, no
observable impact would occur on the wildlife species analyzed (bison, elk, trumpeter swans,
eagles, lynx, wolverines, and wolves); therefore, impacts would be short- and long-term,
negligible, adverse for all species under alternative 1. Long-term beneficial impacts on lynx and
wolverines would also occur due to the absence of OSV use through Sylvan Pass and only
occasional backcountry skier use at the East Entrance.

e Alternative 2 would allow use levels similar to those allowed under the 2009 to 2013 interim
regulations (up to 318 snowmobiles and 78 snowcoaches — an average of 123 daily transportation
events, with a possible maximum of 237 daily transportation events) with best available
technology (BAT) requirements, guiding regulations, speed limits, and restrictions on OSV
access to park roads only. Overall impacts under alternative 2 would be short- and long-term
minor to moderate adverse for bison and elk, because encounters with OSVs would occur, but
would not cause population-level impacts. Impacts on lynx and wolverines would be long-term
minor adverse because OSV use near the East Entrance would be limited to 20 commercially
guided OSVs a day (resulting in approximately 3 groups using the recent average of 6.7
snowmobiles per event), limiting the potential for encounters with OSVs, where these two species
are known to occur. If these species were to travel to other parts of the park, outside of the eastern
sector, impacts could be long-term moderate adverse due to the possibility of more frequent
encounters with OSVs. Trumpeter swans, eagles, and wolves would experience short- to long-
term negligible to minor adverse impacts because OSV management, including guiding
requirements and use restrictions, would limit encounters between OSVs and these species.
Overall, alternative 2 would have greater adverse impacts to wildlife than alternative 1, due to the
fact that OSV use would be authorized for visitors.

e Under alternative 3, daily use levels would initially be the same as under alternative 2, but would
transition from 318 guided snowmobiles and 78 guided snowcoaches to 0 snowmobiles and
120 guided snowcoaches after a 3-year phase-out period of snowmobiles beginning in the winter
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season of 2017/2018. Initially, the number of transportation events under alternative 3 would be
the same as alternative 2, and then reduced to a maximum of 120 transportation events daily. The
existing data suggest that a snowcoach may elicit stronger bison and elk behavioral responses
than snowmobiles. Therefore, restricting OSVs to just guided snowcoaches would not eliminate
adverse effects on wildlife. Under alternative 3, impacts on bison and elk would be short- and
long-term minor to moderate adverse. Impacts on lynx and wolverines would be short-and long-
term negligible to minor adverse because the level of OSV use would be expected to have few
impacts on reproductive success, dispersal, and overall genetic sustainability of the species, with
long-term beneficial impacts from the absence of human presence at Sylvan Pass. Trumpeter
swans and eagles would experience short- to long-term negligible adverse impacts and wolves
would experience short- to long-term negligible to minor adverse impacts, because OSV
management, including guiding requirements and low use limits, would limit encounters between
OSVs and these species. Overall, alternative 3 would have greater adverse impacts to wildlife
than alternative 1, due to the fact that OSV use would be allowed for park visitors, but would
have less of an impact to wildlife than alternative 2 because it would allow a lower number of
transportation events and would close Sylvan Pass, thus decreasing the potential impacts to
wildlife.

Alternative 4 would allow for a maximum of 110 transportation events each day; however, no
more than 50 events could be snowmobile transportation events. The daily make-up and number
of OSVs in the park could range from 0 to 480 snowmobiles and 60 snowcoaches to 106
snowcoaches. At maximum daily snowmobile use, OSVs could increase to a maximum of

540 OSVs (480 snowmobiles and 60 snowcoaches), an increase over recent maximum allowable
use (alternative 2). Should OSVs meet additional voluntary environmental performance
standards, known as E-BAT, the size of each transportation event would be able to increase from
one snowcoach per event to up to two snowcoaches per event and from a seasonal average of up
to seven snowmobiles per event to up to a seasonal average of up to eight snowmobiles per event,
but the overall total number of transportation events (110) allowed daily would remain the same
as would the maximum group size of ten snowmobiles per transportation event. Allowing two
E-BAT snowcoaches per transportation event would double the visitor capacity while reducing
impacts from OSV noise. The snowcoaches would travel 2 to a group in close proximity and act
as one “event.” This one event would result in the same level of disturbance to wildlife or less,
since with E-BAT the one event with two snowcoaches would emit less sound energy.
Alternative 4 would allow for up to 4 non-commercially guided snowmobile groups daily. Non-
commercial guides would receive guide training; therefore, it is assumed that there would be no
difference in impacts between commercial and non-commercial guides. Non-commercial guides
would be clearly marked and would be required to comply with all park requirements and
regulations. Compliance with park regulations would be monitored by park law enforcement.
Should impacts on the resource increase or infractions occur under the non-commercially guided
program, this program would be altered or discontinued.

Continued monitoring and assessment (adaptive management) would allow for additional changes
to use if impacts greater than those predicted in this plan/SEIS are observed, and could be used
over time to alter management in order to improve resource conditions. Overall, alternative 4
would result in short- and long-term minor to moderate adverse impacts on bison and elk because
there would be encounters between the animals and OSVs. Alternative 4 would result in long-
term minor adverse impacts on lynx and wolverine because of continued OSV use at Sylvan Pass
in the eastern sector, and would have similar impact as recent maximum allowable use. If these
species travel outside the eastern sector of the park, long-term moderate adverse impacts could
result from the possibility of more frequent encounters with OSVs. Trumpeter swans, eagles, and
wolves would experience short- to long-term negligible to minor adverse impacts because OSV
management, including commercial guiding requirements and use restrictions would limit
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encounters between OSVs and these species. Overall, alternative 4 would have greater adverse
impacts to wildlife than alternative 1, due to the fact that OSV use would be allowed for park
visitors, but would have less of an impact to wildlife than alternative 2 because it would allow a
lower number of transportation events, thus decreasing the potential impacts to wildlife.

DETAILED IMPACT ANALYSIS

BISON AND ELK

Bison and elk are large ungulates with herds that winter in the park. These two species are more
frequently encountered by OSV users than other wildlife species in the park. Both species are readily
observed by OSVs and provide ample opportunities for wildlife viewing. These species are combined
for analysis because they are similar in habitat preference, winter in Yellowstone’s north and central
ranges, are herbivorous, are active and mobile during winter, and have been extensively analyzed in

relation to winter use.
General Description of Potential Impacts
Displacement of Bison and Elk

As discussed in chapter 3, elk and bison
displacement due to OSV use in the park
appears to be localized and short term. Even
during the highest historical OSV use levels in
the park, bison and elk continued to occupy
their historical winter range in the Madison and
Firehole drainages of Yellowstone.
Consequently, the following analysis assumes
that increases in OSV use would cause short-
term localized displacement, but not long-term
displacement, in large part because the winter
use season lasts less than 90 days. Also, as
discussed in chapter 3, particularly in regard to
bison, this analysis proceeded with the
understanding that groomed roads are not a
primary factor influencing bison population
dynamics or westward range expansion of
bison.

Behavioral Responses of Individual Bison and
Elk

Bison and elk behavioral responses to OSVs in
Yellowstone suggest some level of habituation.
The level and frequency of observed responses
to OSVs are lower than those demonstrated by
bison, elk, and other ungulates in areas of
North America outside Yellowstone (White et

When wildlife is frequently disturbed, animals may
demonstrate fewer visible responses to disturbance. It
can be difficult to assess whether this represents a
diminished impact, because the animals have become
“habituated” or accustomed to the disturbance, or if
impacts are still occurring but the animals are unable
to do anything about it. Animals may tolerate
disturbance without response because the activity is
too important to interrupt, or because their energy
supplies are so limited that they cannot afford a
response. Behavioral responses depend upon
species, sex, age, behavioral context, nutritional
status, resource availability, time of year, animal group
size, and predation pressure. An animal’s decision to
move from a disturbed area depends on a number of
factors including the quality of the site, distance to and
quality of other sites, relative risk of predation or
competition, dominance rank, and investment a given

individual has made in its current site.

al. 2009; Hardy 2001). These responses are species-specific, and comparison of Yellowstone’s bison
and elk to other ungulates, or to elk or bison in parks with more variable use or different levels of use
is difficult For example, Yellowstone’s elk exhibited an increase in the likelihood of a vigilance

Winter Use Plan / Supplemental Environmental Impact Statement

205



Chapter 4: Environmental Consequences

response as cumulative OSV traffic increased over the course of a winter. In contrast, the likelihood of
a vigilance response by bison decreased in winters with high visitation. Movement responses by both
bison and elk appeared unchanged at 8—9 percent of observed interactions (White et al. 2009).

A predictable daily pattern of OSV use, such as that which occurs with guided OSV use, would be
more likely to decrease overall behavioral responses by bison and elk throughout the winter, because
animals are more likely to become habituated to a disturbance if it is predictable in time and space, not
directly harmful, and limited in duration (Thompson and Henderson 1998; White et al. 2009). Also,
the frequency of exposure to OSV disturbance (which may increase with higher allowable use limits)
is an important consideration when assessing the likelihood of habituation, because there appears to be
a threshold of disturbance at which wildlife are no longer able to habituate (White and Thurow 1985;
Steidl and Anthony 2000). This threshold is generally species-specific and may be reached more
quickly if a disturbance is novel, represents a greater threat, or occurs during a time of additional
stress, such as increased predation pressure, harsh winters, or low food availability.

An issue raised by commenters in past planning processes is that OSV numbers under the action
alternatives would exceed those recommended by wildlife biologists. That is not the case. The current
definitive report on this topic is the peer reviewed scientific article entitled “Behavioral Responses of
Bison and Elk in Yellowstone to Snowmobiles and Snow Coaches” (Borkowski et al. 2006).
Borkowski et al. (2006) make it clear that the cumulative monitoring period they are referring to is
from 1999-2004 and included average daily OSV use up to 593 per day (2002), maximum daily
numbers extended up to 1,874 OSVs (2001), and cumulative OSV entries for the winter season at the
West Entrance alone up to 46,885 (2002). The results of this paper are considered in the following
impact analysis.

Behavioral data indicate that a larger number of recreationists
produces behavioral responses in a larger number of individual
animals, a data-based assumption that is carried forward in the monitoring data and modeling, it
following analysis (White et al. 2009). Guiding requirements appears that snowmobiles are
directly mitigate wildlife impacts by reducing the number of
interactions that result in intense, energetically expensive
responses by wildlife. Reducing these interactions also helps behavioral response from bison or
foster habituation; in which wildlife reduce their responses elk (vigilance or movement), but
because they no longer perceive OSV traffic as a serious threat
(NPS 2008a). Guides may be able to recognize and minimize
those situations where two or more factors such as distance of the of behavioral responses, such as
wildlife group to the road and interaction time, may increase
wildlife stress and exacerbate behavioral responses. Under all

Based on recent behavioral

more likely to elicit a visible

snowcoaches elicit stronger levels

movement or flight.

action alternatives, 100 percent guiding would be required, with

alternative 4 allowing for a small number of these guides to be non-commercial. Non-commercial
guides would receive guide training. The training would address how to handle interactions with
wildlife and the rules regarding wildlife in the park. Therefore, this analysis assumes that generally
there would be no difference between the use of commercial and non-commercial guides except that
non-commercial guides may have less reliable use patterns and less park guiding experience. In
contrast, commercial guides would likely have the benefit of repeated experience in the park and more
reliable use patterns. All guides would be monitored by park law enforcement, which would ensure
they are complying with all regulations and requirements.

In regard to the impacts of snowmobiles versus snowcoaches, generally, snowmobiles and snowcoaches

elicit slightly different intensities and amounts of responses from bison and elk. Based on recent
behavioral monitoring data and modeling, it appears that snowmobiles are more likely to elicit a visible
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behavioral response from bison or elk (vigilance or movement), but snowcoaches elicit stronger levels of
behavioral responses, such as movement or flight (Borkowski et al. 2006; McClure et al. 2009; White et
al. 2009). White et al. (2009; page 12) found that probabilities of movement were greater for animals
exposed to snowcoaches than for those exposed to snowmobiles; “the odds of observing a movement
response were 1.1 times greater for each additional snowmobile, 1.5 times greater for each additional
coach.”

Physiological Reponses of Bison and Elk

The majority of responses by wildlife documented in Yellowstone have been low-intensity vigilance
(look and resume) or, more rarely, sustained movement (travel) (Borkowski et al. 2006; White et al.
2009). The fact that an animal exhibits no visible external responses does not mean physiological
responses are absent. Apparent habituation, as demonstrated by behavioral studies on bison and elk,
may be due to an array of other factors resulting in decreases in visible response. These other factors
may adversely affect bison or elk heart rate, stress levels, habitat use, and foraging time. No
comprehensive studies have analyzed the energetic effects of bison and elk behavioral responses to
OSVs in Yellowstone, due in part to the difficulties associated with separating the energetic costs
associated specifically with responses to OSVs from the total daily energy expenditure (Borkowski et
al. 2006). Numerous assumptions are required when making energy analyses, and poorly defined
parameter estimates can strongly affect research and outcomes. Despite apparent low-level behavioral
responses, associated physiological responses by bison and elk could increase the potential impacts of
winter stress on some animals and decrease winter survival and spring reproductive rates of animals
thus affected (Gill, Norris, and Sutherland 2001). Given the difficulties with quantitatively analyzing
physiological responses to recreationists by wildlife, analyses for this document were made on the
qualitative but conservative assumptions that increasing levels of disturbance, including OSV traffic,
would likely result in increased stress to wintering wildlife (Hardy 2001; Creel et al. 2002).

Population-level Impacts/Demographics

As discussed in chapter 3, researchers have not observed that OSV use and winter recreation in
Yellowstone have affected bison and elk at the population level. An unknown number of individual
bison and elk would incur adverse effects when exposed to OSV traffic, and winter recreation under
the alternatives of this EIS. Behavioral monitoring (winter 1999 to winter 2009) found that 8-10
percent of bison and elk displayed active responses including travel, flight, alert-attention, and defense
(White et al. 2009). Small numbers or groups of bison and elk may be displaced, demonstrate
increased physiological and stress responses and/or demonstrate increased vigilance or active
movement responses. Mitigation measures listed under each alternative strive to minimize the
frequency and intensity of impacts on individual animals.

Overall, based on the available science and literature and the research summarized in chapter 3, it was
assumed for the following analysis that those forms of winter recreation practiced in the park may
have cumulative effects on individual animals, but that such impacts have not risen to the level at
which they exceed minor adverse impacts on wildlife populations in the park.

Bison and Elk Responses to Non-motorized Users

Bison and elk may occasionally respond to skiers and snowshoers; however, the overall frequency of
interactions and behavioral, physiological, and/or displacement effects on bison or elk is quite low.
This is primarily because few people travel far from roads, established trails, or other areas of
concentrated human activity (e.g., Geyser Basin trails, Old Faithful Visitor Education Center,
warming huts). Ski and snowshoe trails in Yellowstone are managed as wilderness in some areas, with
groomed tracks set on only a few snow roads. The difficulties associated with non-motorized winter
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travel in the park (e.g., limited daylight, extreme cold and wind, poor visibility, drifted or deep snow,
storms), restrict most of these users to within two miles of motorized-accessible travel corridors and
restrict total daily movements of skiers or snowshoers, which further limits the potential for an
encounter with bison or elk that are not also exposed to OSVs (NPS 2008a). During periods of
extreme weather, areas of the park may be closed to backcountry use to protect wildlife (see

chapter 2). Visitors are instructed to maintain a distance of at least 25 yards from bison and elk, and it
is illegal to approach bison or elk in a way that precipitates any behavioral response (NPS 2010e).
Cassirer, Freddy, and Ables (1992) studied bison and elk responses to non-motorized users in
Yellowstone backcountry areas. Their study found that elk in Yellowstone demonstrated strong flight
and physiological responses to skiers who were traveling in the backcountry. However, the vast
majority of winter visitors to the park travel in the front country, and do not visit the backcountry
areas where this study was conducted. Thus, non-motorized users in the front country associated with
OSV roads generally encounter animals that are also exposed to OSVs and associated human
presence.

Wildlife encounters with and responses to pedestrians (i.e., skiers and snowshoers) were noted during
monitoring studies of motorized winter recreation at Yellowstone. The monitoring focused on the area
within 500 meters of OSV roads. Interactions with skiers or snowshoers accounted for less than

1 percent of all observed wildlife-human interaction events observed during the course of three winter
seasons 2006/2007 to 2008/2009 (Davis et al. 2007; McClure et al. 2008, 2009). In contrast to the high
level responses by elk that Cassirer, Freddy, and Ables (1992) observed in the backcountry,
observations in the front country, along groomed road corridors, found that bison and elk never
showed a visible response to skiers or snowshoers. These studies indicate that there is a higher level of
response by elk to pedestrians in the backcountry than in motorized use areas during the winters and in
addition, interactions between OSVs and elk are low; however, the sample size was very low (e.g., six
observations in 2008/2009).

Wildlife response monitoring data indicate that bison or elk encounters with skiers and snowshoers
were relatively infrequent along OSV routes. Encounters between non-motorized users and wildlife
that occur in other areas of the park, such as along groomed ski trails or in backcountry off the road,
have not been monitored, but the number and location of these trails would not vary between
alternatives, and such encounters with non-motorized users in the backcountry would continue under
any alternative. Researchers working outside of Yellowstone observed that non-motorized users elicit
similar behavioral responses in bison compared to behavioral responses elicited by OSV users, but this
study was conducted in areas with lower visitor use levels and different use timing and intensity than
that occurring at Yellowstone (Fortin and Andruskiw 2003).

Thus, although non-motorized recreationists allowed under any of the proposed alternatives may
occasionally elicit movement or vigilance responses from bison and elk, and may cause associated
physiological effects, the effects would be minor in the front country along OSV roads and would be
infrequent in Yellowstone. Because the number of interactions between non-motorized users and
wildlife along OSV roads were infrequent (less than 1 percent) compared to those between OSVs and
wildlife non-motorized users are expected to have short-term negligible adverse impacts on bison and
elk across all alternatives. The NPS notes that effects from non-motorized use in the backcountry
could exceed negligible, but would not exceed minor. Therefore, this discussion is not included
separately under each alternative.
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Vehicle-caused Mortality

Bison and elk OSV collision mortality during both historical and current levels of OSV use in
Yellowstone is rare. Most road kill mortalities result from collisions with wheeled vehicles, and occur
year-round, not just during the winter months. Few OSV-caused mortalities occurred even when the level
of use was higher than the current levels (up to a daily average of 950 snowmobiles) (White et al. 2009).
During the winters from 1989 to 1998, when winter use was not managed, only 10 bison, 3 elk, 2 coyotes,
1 red fox, and 1 pine marten were reported killed by snowmobiles in Yellowstone. In contrast, 98 bison,
427 elk, 75 coyotes, 84 moose, and 406 other large mammals (e.g., bighorn sheep, deer, pronghorn,
wolves) were killed by wheeled vehicles in Yellowstone during the winter and summer seasons from
1989 to 1998 (Gunther, Biel, and Robison 1998). In sum, of the total 1,080 animals killed by motorized
vehicles between 1989 and 1998, only 17 animals were killed by OSVs during the winter season. No
animals have ever been reported killed by snowcoaches and, since guiding requirements were established,
no wildlife deaths have been reported due to collisions with OSVs. Under all action alternatives, the
probability of OSVs colliding with bison or elk would be low. Therefore, the impacts on bison and elk
from OSV-collision mortality would be negligible under all alternatives; however, in the unlikely event
that a collision resulting in mortality occurred, the impact would rise to moderate adverse under all
alternatives, including the no-action alternative, where only administrative use would occur. Given that
the likelihood of vehicle collisions/mortality is low and impacts would be the same under all alternatives,
these impacts are not discussed separately under each alternative.

IMPACTS ON BISON AND ELK BY ALTERNATIVE
Impacts of Alternative 1: No Action - No Snowmobile/Snowcoach Use

Displacement of Individual Animals

Under alternative 1, OSV traffic through bison and elk ranges would be greatly reduced to a nominal
level. Thus, the potential for displacement of individual animals would be decreased to nearly zero
compared to recent maximum allowable use (alternative 2). The impacts of displacement on individual
animals under alternative 1 would be localized, short term, negligible, and adverse.

Behavioral and Physiological Responses

Under alternative 1, the potential for bison and elk to be adversely affected or to have physiological
responses would be minimized compared to recent maximum allowable use (alternative 2). This
alternative would reduce the potential for behavioral responses and would have localized short-term
negligible adverse impacts.

Population-level Impacts

After the establishment of the park, bison and elk populations in Yellowstone were actively managed
by the park, which attempted to keep their populations at a pre-determined level. At this time bison
crossing park boundaries continue to be culled by the state of Montana and the NPS. Because there
was never a time without either active management or OSV use, the overall bison and elk populations
(as well as individual bison and elk) have been subject to various degrees of direct and indirect human
influence since the founding of Yellowstone. Therefore, it is difficult to predict what effect, if any, the
absence of groomed roads may have on bison movements. Studies show that elk do not use groomed
road corridors for travel to the same extent as bison, and that elk home range and movement patterns
have remained stable during the period in which winter recreation became prevalent in Yellowstone
(White et al. 2009). Many of the road corridors are in locations that are natural migration paths for
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bison, such as along riverbanks and in valleys between steep-sided canyons. Thus, road grooming in
these areas may not affect bison migration and travel routes, because self-groomed bison trail
corridors would likely occur in these areas even in the absence of park roads or road grooming.

There is a vast library of research and modeling on bison population growth and westward range
expansion. Most researchers have concluded that bison population growth is based primarily on the
active management and culling of the park’s bison population, rather than any energetic savings and
associated increased survival from travel on groomed OSV routes (Bjornlie and Garrott 2001; Gates et
al. 2005; Bruggeman et al. 2009a; Plumb et al. 2009; White et al. 2009). No population-level impacts
on bison or elk have been documented from OSV and/or other human-caused disturbance, or the
presence of groomed roads. Coughenour (2005) proposed a possible minimal decrease in bison
survival, due to increased energetic costs, from travel through deep snow in the absence of groomed
roads. With very little OSV travel in the park, the energetic costs associated with movement through
deep snow in the absence of groomed roads may be offset by the energy savings due to reduced alert
time and flight responses by bison to OSVs. Under this alternative, OSV use in the park would be
minimal; therefore, bison and elk would only rarely exhibit flight behavior due to OSVs. Additionally,
bison are naturally adapted to travel in deep snow and form self-groomed trails (Gates et al. 2005).
Even in the absence of road grooming, many of these trails would likely overlap park roads, because
park roads are multi-season wildlife travel corridors. Although it is difficult to differentiate between
the additional movement costs that may be associated with travel through deep snow, and the energy
savings due to lack of active movement responses, it is likely that costs and benefits would more or
less balance out for bison. Therefore, population-level impacts under alternative 1 are predicted to be
long-term negligible, and adverse; any population changes due to the absence of groomed roads in the
park, or to low OSV levels, would likely take place over the course of several decades. The
contribution of OSV use to bison mortality is likely very low in the context of the impacts of severe
winter weather, and bison control measures including culling, or predation pressure.

Cumulative Impacts

Past, current, and future planning efforts by the NPS have affected bison and elk populations in
Yellowstone. Prior to 1969, populations were maintained at predetermined levels by park
management. These levels were met through lethal control of the herds, resulting in major, short- and
long-term impacts on bison and elk. After active population management ceased, bison and elk
populations grew rapidly, with approximately 3,100 bison culled by park management or the state of
Montana from 1984 to 2000. In 2000, an IBMP endorsed by the federal government and the state of
Montana, established guidelines for managing the risk of brucellosis transmission from bison to cattle.
In 2008, adaptive adjustments to the IBMP were set in place to provide for additional management
activities as identified below.

Bison leaving Yellowstone are currently subject to management control at the park boundary, pursuant
to the 2008 adaptive adjustments to the IBMP and the 2000 IBMP (NPS 2000e, 2008b). New policies
allow untested females or mixed groups of bison to migrate onto and occupy Horse Butte peninsula
and the Flats each winter and during spring calving season. Controls include hazing bison back into
the park in May, lethal removal, and retaining animals in facilities for brucellosis testing and eventual
release or culling. If populations drop below 2,300 bison, the agencies increase the implementation of
non-lethal measures and, if populations drop below 2,100 bison, agencies cease lethal management
and hunting and shift to non-lethal management measures. The IBMP adaptive adjustments to the
2000 IBMP (NPS 2008b) also call for an increase in bison vaccinations via completion of the EIS
processes for remote delivery vaccination of bison and to use the outcome of the EIS and NEPA
process to determine active management practices. The most recent IBMP “Managing the Abundance
of Bison in Yellowstone National Park, Winter 2010,” calls for the reduction in the bison herd of
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330 animals, with selective culling as one of the management measures (Geremia, White, and Wallen
2011). The goal of the proposed Brucellosis Remote Vaccination Program for Bison is to protect
Yellowstone bison by reducing brucellosis infection and, ultimately, to further reduce the risk of
transmission to cattle outside the park. If this program, and other measures implemented under the
2008 adaptive adjustments are successful, hazing and lethal control of Yellowstone bison that travel
beyond the park’s border may become unnecessary, or occur less frequently, and bison may continue
the westward expansion of their range into Montana. This may have an overall positive impact on the
bison population in the greater Yellowstone area and may result in increased range and forage
availability, nutritional uptake, and total population growth of bison if they are allowed to access and
remain in suitable habitat outside park boundaries. If bison expand their range, there may be decreased
population density, and reduced mortality of new-born calves, which are currently subject to hazing
(in the Horse Butte area). Decreased population density may result in better body condition and
increased reproductive success of cows. However, current management practices limit any western
range expansion of Yellowstone bison, which in turn limit natural density dependent dispersal of
bison, and the control methods currently used have an overall long-term minor to major adverse
impact on bison population and viability. Impacts from these actions would depend on the success of a
long-term remote brucellosis vaccination program. Short-term impacts would be adverse, minor to
major, (based on how many bison are culled each year, which is a direct result of the number of bison
that leave the park, which in turn primarily depends on winter severity and the number of consecutive
harsh winters). Long-term impacts may range from negligible to moderate adverse, because the
implementation of the remote brucellosis vaccine program would likely have some success in reducing
the number of infected bison and may in the future limit or eliminate the need for culling.

The Gallatin National Forest has consolidated the checkerboard of private and public holdings in
recent years, accompanied by a consolidation of private holdings, including within the Big Sky Area.
It is difficult to predict the net effect of these actions on bison and elk, because the consolidated U.S.
Forest Service (USFS) lands are less likely to be developed, whereas the private lands are more likely
to be developed. Current actions also include reclamation of McLaren Mine tailings (MTDEQ 2010b)
and Gardiner Basin and Cutler Meadows restoration. These actions would have variable effects on
bison and elk, sometimes stimulating the growth of their preferred forage and habitat and sometimes
limiting it, due to providing or fragmenting habitat for these species.

Future highway-and vehicle-travel related plans include the Gallatin Travel Plan Revision, and the
Beartooth District of Custer National Forest Travel Management Plan. Whereas plans in the national
forest are designed to minimize adverse impacts on wildlife, regional plans designed to increase the
ease of travel for vehicles may not prioritize wildlife. Any increases in traffic, road width, and the
number of roads may have long-term adverse impacts on bison and elk in the greater Yellowstone
area. Additional roads and vehicles may lead to increased mortality caused by vehicle collisions,
limited dispersal and travel of bison or elk to new habitat or preferred habitat locations, and habitat
fragmentation. Impacts due to highway plans and road development would be long-term, ranging from
minor to moderate adverse.

The reintroduction of gray wolves has contributed to decreases in the elk population in the greater
Yellowstone area from the mid 1990s to the present, because elk are the primary prey of wolves in the
park (White and Garrott 2005; Christianson and Creel 2010). The driving force behind the elk
population decline is unclear, and the decline has been attributed to one or more factors other than
wolves, including changes in vegetation, hunting, drought, and other variations in the ecosystem, with
grizzly bears, rather than wolves, observed to be the primary predator of elk calves (Creel and
Christianson 2008; Barber, Mech, and White 2008). Regardless of whether they precipitated the elk
population decline, the presence of wolves increases the predation pressure on elk. The presence of
wolves possibly increases the behavioral and physiological responses of elk to anything perceived as a
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predation threat, including OSVs, humans, and sound from OSVs (Creel and Christianson 2008).
Increased elk responses to winter users may increase stress levels, energy expenditure, and
displacement, and decrease energy intake, potentially resulting in poorer body condition, decreased
reproductive rates, and an overall decrease in survival (White et al. 2009; Creel 2009; Christianson
and Creel 2010). The same is true, but to a much lesser degree, for bison. Bison calves are subject to
predation by wolves (Barber, Mech, and White 2005), but wolves generally avoid attacking a full-
grown bison due to risk of injury and the difficulty in taking down a large adult animal. Therefore,
although impacts by wolves on elk populations are unclear, the increase in perceived predation risk
may increase the behavioral and physiological responses to winter users by elk and possibly bison.

Major cumulative impacts would occur due to bison management and control measures under the
IBMP, which is unrelated to direct impacts of winter use in the park. The long-term negligible to
major impacts of these past, present, and reasonably foreseeable future actions, combined with the
long-term negligible adverse impacts of alternative 1, would result in long-term minor to major
adverse cumulative impacts on bison and elk, of which impacts due to winter use activities would
make up only a very small part.

Conclusion

Based on an analysis of the available data and literature regarding bison and elk in the greater
Yellowstone area, the no-action alternative would result in short- and long-term negligible adverse
impacts on bison and elk in the park, because OSV use would be limited to minimal administrative use
and non-motorized use would be more limited, resulting in no observable impacts. Human activity
during the winter months would be reduced. Cumulative impacts under alternative 1 would be long-
term minor to major adverse. Alternative 1 would contribute minimally to cumulative impacts because
there would be no visitor OSVs in the park.

Impacts of Alternative 2: Continue Snowmobile/Snowcoach Use at 2012/2013 Winter
Season Interim Regulation Limits

Displacement of Individuals

The level of OSV use under alternative 2 (up to 318 snowmobiles and 78 snowcoaches or an average
of 123 daily transportation events with a maximum of 237 daily transportation events) would be equal
to that permitted under the 2009 to 2013 interim regulations. There has not been any observed long-
term displacement of bison or elk from 1969 to the present, based on observations from winter seasons
when similar numbers of OSVs entered the park (winter 2003 to winter 2006, when daily OSV
entrance numbers were 250-300), or during winter seasons with higher levels of use prior to 2003
(average 950 OSVs per day) (White et al. 2009; McClure et al. 2009). Bison and elk have continued to
use the same core winter ranges during the past three and a half decades, even when OSV use
fluctuated dramatically from winter to winter (Craighead et al. 1973; Aune 1981; Hardy 2001). Thus,
range-wide displacement of individual bison or elk would be unlikely under alternative 2, because
conditions similar to those permitted under the 2009 to 2013 interim regulations and those currently
occurring, as well as past conditions would continue (where long-term displacement of individuals has
not been observed). Although bison and elk may temporarily avoid areas of OSV use, resulting in
short-term displacement, these short-term responses have not caused shifts in core winter habitat use.

No large scale shifts in habitat use have been attributed to OSVs in the park. Studies looking at small-
scale shifts show that both bison and elk have demonstrated flight from OSVs or avoidance of OSV
use areas, resulting in temporary shifts in habitat use by bison or elk (White et al. 2009). Although
these displacement events are brief and temporary, if they occur frequently over the course of a winter
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they may decrease the amount of time elk (and to a lesser extent bison), have to feed and may also
increase energy demands due to movement. Because elk and bison generally suffer a decline in body
condition associated with increased energy demands and poorer forage quality over the course of a
winter, these factors may contribute to this energy imbalance. As a result, individual bison and elk that
frequently avoid preferred forage areas due to OSV use may demonstrate poorer body condition.
However, despite short-term responses to OSVs, overall habitat use by bison and elk does not appear
to be affected (Hardy 2001; White et al. 2009). Researchers attribute changes in the distribution of elk
during the winter primarily to snow mass and the snow depth, snow type, and melting characteristics
that are influenced by Yellowstone’s many geothermal features and vary in both timing and location
during Yellowstone’s severe winters (Messer 2003). Researchers attribute changes in bison
distribution primarily to population density, snow characteristics, drought, and other factors affecting
resource availability (Bruggeman et al. 2006).

Impacts on individual bison and elk related to displacement under alternative 2 would be localized,
short-term moderate adverse because temporary displacement may increase energy demands and
avoidance of preferred forage areas. Displacement events may be brief and temporary, and over the
course of a winter such events may increase energy consumption by elk, and to a lesser extent, bison,
potentially resulting in poorer body condition.

Behavioral and Physiological Responses

Under all action alternatives, guides would maintain buffer zones and instruct visitors to behave in a
manner that minimizes the likelihood of a strong, energetically costly behavioral response by bison or
elk. Based on the current managed use, guiding would also result in predictable defined morning and
evening peaks in OSV traffic, which may result in initial increased behavioral responses by ungulates
during that time due to more concentrated OSV use. A predictable daily pattern of OSV use would be
more likely to decrease overall behavioral responses by bison and elk throughout the winter. This is
because animals are more likely to become habituated to a disturbance if it is predictable in time and
space, not directly harmful, and limited in duration (Thompson and Henderson 1998; White et al.
2009). Depending on the frequency of OSV encounters, active responses by bison and elk (which
based on studies would occur during 89 percent of encounters (Borkowski et al. 2006; White et al.
2009) may result in relatively small energy costs to individuals. However, no adverse population-level
effects would be expected, because there have been no observed impacts on population growth or
demographics correlating to increased or decreased OSV use in the park over the last 38 years,
including the winters from 2004 to 2012 when daily entrance numbers for OSVs (258 snowmobile and
30 snowcoaches daily, on average) were similar to those proposed under alternative 2. Peak OSV use
levels during the winters from 2004 to 2012 were 488 snowmobiles and 55 snowcoaches, which is
well above the daily limits proposed under alternative 2. Daily limits of up to 318 snowmobiles and
78 snowcoaches were not met in winter 2011/2012 after the implementation of the 2009 to 2013
interim regulations, with actual averages of only 191 snowmobiles and 36 snowcoaches per day.
Based on behavioral observation from winters that had similar levels of use to those proposed under
alternative 2 (winters 2006 to 2009), impacts on bison and elk resulting from continued OSV use
levels are predicted to be localized, short-term minor adverse under alternative 2.

Population-level Impacts
Historically, researchers have not observed population-level effects for bison and elk during periods of
non-guided travel and higher daily numbers of OSVs in the park. During recent wildlife behavioral

monitoring, no short-term population-level effects from OSV use were observed for bison and elk,
including when an average of 795 snowmobiles and 15 snowcoaches entered the park daily (Fuller
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2006; White et al. 2009). Population level impacts have not been observed under historical or recent
levels of use; therefore impacts are predicted to be negligible adverse under alternative 2.

Cumulative Impacts

Impacts on bison and elk from other past, present, and reasonably foreseeable future projects would be
the same as described for alternative 1. These impacts are a result of the variety of land and wildlife
management activities occurring on lands near or adjacent to the park including Northern Rockies
Lynx Management, the Gallatin National Forest, and the Beartooth District of Custer National Forest
travel management plans, timber harvests on adjoining lands, and the reintroduction of gray wolves to
the greater Yellowstone area. Within the park, these impacts are a result of active management of the
park’s elk and bison populations, as well as other wildlife management programs such as the
plan/SEIS for the remote vaccine delivery to bison. The major impacts stated are a result of bison
control measures and management under the IBMP, which is unrelated to winter use in the park. The
long-term negligible to major adverse impacts of these cumulative actions, when combined with the
long-term minor to moderate adverse impacts of alternative 2, would result in long-term minor to
major adverse cumulative impacts on these species. The implementation of alternative 2 would
contribute only a small amount to the overall adverse cumulative impacts.

Conclusion

Alternative 2 would allow for use levels similar to the 2009 to 2013 interim regulations, with BAT
requirements, guiding regulations, speed limits, and restrictions on OSV access to park roads only.
Continued monitoring and assessment would allow for additional restrictions to be established if
impacts greater than those predicted in this plan/SEIS be observed. Thus, overall impacts on bison and
elk under alternative 2 would be short- and long-term minor to moderate adverse. Cumulative impacts
would be long-term minor to major adverse, to which alternative 2 would contribute minimally.

Impacts of Alternative 3: Transition to Snowcoaches Meeting BAT Requirements Only

Displacement of Individuals

Generally, snowmobiles and snowcoaches elicit
slightly different intensities and amounts of
responses from bison and elk as discussed above.
Under alternative 3, individual bison and elk may
still be locally displaced when snowmobiles are
phased out and access is limited to snowcoaches
only, but impacts would likely be small and
localized under either scenario. Alternative 3,
when initially implemented, would have OSV use
levels (up to 318 snowmobiles and 78
snowcoaches or an average of 123 daily
transportation events with a maximum of 237
transportation events) similar to those permitted
under the 2009 to 2013 interim regulations and
impacts during this time would be the same as
those under alternative 2.

Snowmobiles and snowcoaches differ in size of
vehicle and group size. They therefore elicit
different intensities and amounts of responses
from bison and elk. Based on recent behavioral
monitoring data and modeling, it appears that
snowmobiles are more likely to elicit a visible
behavioral response from bison or elk (vigilance
or movement), but that snowcoaches elicit
stronger levels of behavioral responses, such as
movement or flight. The use of snowcoaches can
reduce the total number of OSVs in the park on a
daily basis, but has a higher likelihood of initiating

a movement response by bison and elk.

Once all snowcoaches meet BAT requirements (by the winter season of 2017/2018), a three-year
phaseout would begin resulting in use levels of 120 snowcoaches (or 120 transportation events) and no
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snowmobiles, which would represent a reduction in the total number of OSVs in the park, and a
reduction in transportation events, on a daily basis compared to recent maximum allowable use
(alternative 2). With the implementation of BAT requirements the total time the animals are exposed
to OSV related sounds would likely be reduced slightly. Although snowcoaches have a higher
likelihood of initiating a movement response by bison and elk, the total number of OSV groups would
be similar to, and even slightly below, that permitted under the 2009 to 2013 interim regulations.
Therefore, impacts under alternative 3 are predicted to be localized, short-term minor to moderate
adverse. These impacts would be similar to, but slightly less, than those occurring under alternative 2
because the overall number of transportation events would be reduced and Sylvan Pass would be
closed. When the transition to snowcoaches occurs, both the number of OSVs and transportation
events in the park would be less than those permitted under the 2009 to 2013 interim regulations
(alternative 2), likely resulting in similar or reduced movement and associated displacement effects.

Behavioral and Physiological Responses

Behavioral and physiological responses by individual bison and elk would still occur under
alternative 3, but such effects are predicted to be long-term minor adverse. This is because until the
phaseout occurs, the frequency of encounters between OSVs and animals would be the same as under
alternative 2. Based on recent behavioral monitoring data and modeling, it appears that snowmobiles
are more likely to elicit a visible behavioral response from bison or elk but snowcoaches elicit
stronger levels of behavioral responses, such as movement or flight (Borkowski et al. 2006; McClure
et al. 2009; White et al. 2009). Recent behavioral observations found that bison and elk demonstrate a
movement response during 8-9 percent of encounters with snowcoaches (Borkowski et al. 2006;
White et al. 2009), which may result in minor to moderate energy costs to individuals. However, no
adverse population-level effects would be expected because there have been no observed impacts on
population growth or demographics correlating to increased or decreased OSV use in the park over the
last 38 years. Behavioral responses and associated physiological effects resulting from exposure to
human disturbance would result in localized, short-term minor adverse impacts.

Population-level Impacts

No population-level effects from OSV use have been observed for bison and elk historically, including
when an average of 795 snowmobiles and 15 snowcoaches entered the park daily (greater than the
level proposed under alternative 3) (Fuller 2006; White et al. 2009). Simulation indicates that long-
term population-level impacts could occur due to the presence of groomed roads (Coughenour 2005).
However, most researchers have concluded that bison population growth is based primarily on active
management and culling of the park’s bison population, rather than any energetic savings and
associated increased survival from travel on groomed OSV routes (Bjornlie and Garrott 2001; Gates et
al. 2005; Bruggeman et al. 2009a; Plumb et al. 2009; White et al. 2009). Behavioral response
monitoring indicates movement responses in 8—9 percent of bison and elk observed, and these active
travel and flight behaviors may result in small-scale displacement and increased energy expenditure.
There have been no data indicating that these responses have resulted in observable impacts on
population, but impacts on individuals that eventually lead to population-level impacts may occur over
time, or with especially severe winters. Population-level impacts are predicted to be long-term minor
adverse under alternative 3, because of the long-term impacts that could occur due to behavioral
responses, potentially resulting in small-scale displacement that may lead to observable impacts on the
population.

Winter Use Plan / Supplemental Environmental Impact Statement 215



Chapter 4: Environmental Consequences

Cumulative Impacts

Impacts on bison and elk from other past, present, and reasonably foreseeable future actions would be
the same as described for alternative 1. These impacts are a result of the variety of land and wildlife
management activities occurring on lands near or adjacent to the park including Northern Rockies
Lynx Management, the Gallatin National Forest and the Beartooth District of Custer National Forest
travel management plans, timber harvests on adjoining lands, and the reintroduction of gray wolves to
the greater Yellowstone area. Within the park, these impacts are a result of active management of the
park’s elk and bison populations, as well as other wildlife management programs such as the
plan/SEIS for the remote vaccine delivery to bison. The major impacts stated are a result of bison
control measures and management under the IBMP, which is unrelated to winter use in the park.
These long-term negligible to major adverse impacts, when combined with the short- and long-term
minor to moderate adverse impacts of alternative 3 would result in long-term minor to major adverse
cumulative impacts. Alternative 3 would contribute little to the cumulative impacts on bison and elk
due to low OSV numbers.

Conclusion

The existing data suggest that while the intensity and amount of impact on elk and bison from
snowmobiles and snowcoaches differ, overall the impact of these OSVs on elk and bison is
comparable. Thus, restricting OSVs to just snowcoaches would not eliminate adverse effects on
wildlife. However, the available literature on bison and elk indicate that lower OSV events reduce
wildlife displacement, behavior or physiology-related energy costs, and the potential for adverse
demographic impacts, resulting in short- and long-term minor to moderate adverse impacts, and
impacts under alternative 3 would be expected to be less than those under alternative 2. Cumulative
impacts on bison and elk under alternative 3 would be long-term minor to major adverse, to which
alternative 3 would contribute only a small amount.

Impacts of Alternative 4: Manage OSV Use by Transportation Events
Displacement of Individuals

Impacts related to displacement of individuals would generally be similar to those described for
alternatives 2 and 3, but would be lower because the number of transportation events in the park on a
daily basis would be reduced compared to recent maximum allowable use. Alternative 4 would
manage OSV use in the park based on transportation events. One event would initially equal one
group of snowmobiles (maximum of 10 per group, an average of 7 over the winter season) or one
snowcoach. A maximum of 110 transportation events would be allowed each day; however, no more
than 50 events could be snowmobile groups. Forty-six of the snowmobile events would be guided
groups with a seasonal average size of 7 and a maximum of 10 snowmobiles. The remaining

4 snowmobile events would be non-commercially guided groups with a limit of 5 snowmobiles per
group. Operators would decide whether to “spend” their daily allotments of transportation events on
snowmobile groups or snowcoaches. As a result, the daily makeup and number of OSVs in the park
could range from 0 to 480 snowmobiles and from 60 to 106 snowcoaches. At maximum daily
snowmobile use, OSVs could increase to a maximum of 540 OSVs (480 snowmobiles and 60
snowcoaches), an increase over the most recent interim rule (alternative 2), which allowed for

396 OSVs (318 snowmobiles and 78 snowcoaches); however, this level of OSV use is within the
range experienced at the park during historical (pre-2004) and recent (2004—2009) use periods and
would reduce overall impacts because traffic would be packaged into transportation events and New
BAT standards would be implemented. Although overall numbers of OSVs would rise, the number of
transportation events would be reduced compared to recent maximum allowable use (alternative 2)
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and would therefore reduce the number of times individual animals experience disturbance from
OSVs.

If snowcoaches were maximized on a given day, their numbers would increase over those allowed in
alternative 2; but total OSVs for that day (106 snowcoaches, 0 commercially guided snowmobiles,
20 non-commercially guided snowmobiles) would be less than one-third of the number of vehicles
allowed under the most recent interim rule (alternative 2). Regardless of the daily makeup of OSVs,
the maximum number of daily transportation events would be less under alternative 4 (110 events)
compared to the maximum number allowed under the 2009 to 2013 interim regulations (potential for
123 transportation events assuming an average snowmobile group size of 7 and a potential for a
maximum of 237 transportation events). If OSVs meet voluntary E-BAT standards (which would
reduce the sound emissions from OSVs) the total number of snowmobiles would stay the same, with
the potential to increase the number of snowcoaches from 106 to 212. If the snowcoach group size
were to increase from 1 to 2 coaches, the 2 coaches would travel as close together as possible allowing
for safety and would be considered 1 transportation event for purposes of managing OSV use.
Additional impacts are not expected under this scenario, because the number of transportation events
would remain the same as allowed under non-E-BAT standards.

There has not been any observed long-term displacement of bison or elk from 1969 to the present.
Bison and elk have continued to use the same core winter ranges during the past three and a half
decades, even when OSV use fluctuated dramatically from winter to winter (Craighead et al. 1973;
Aune 1981; Hardy 2001). Thus, range-wide displacement of individual bison or elk would be unlikely
under alternative 4 because conditions similar to recent maximum allowable use would continue
(where long-term displacement of individuals has not been observed). Although bison and elk may
temporarily avoid areas of OSV use, resulting in short-term displacement, these short-term responses
have not caused shifts in core winter habitat use.

Alternative 4 would require 100 percent guided use, with up to four non-commercially guided
snowmobile groups daily. As previously stated, non-commercial guides would receive guide training
and the number of non-commercially guided groups would be small (maximum of four daily);
therefore, it is assumed that there would be no difference in impacts between commercial and non-
commercial guides. Between 1999 and 2003 there were no implemented guiding requirements and
average daily entrance numbers were 795 snowmobiles and 15 snowcoaches. Non-commercially
guided users are likely to travel in a less predictable fashion throughout the day, without the
morning/evening peaks observed for guided users. This may limit the potential for wildlife habituation
to OSVs. However, non-commercially guided snowmobile groups would make up less than 4 percent
of total daily transportation events. Non-commercial guides would be clearly marked and would be
required to comply with all park requirements and regulations. Compliance with park regulations
would be monitored by park law enforcement. Should impacts on the resource increase or infractions
occur under the non-commercially guided program, this program would be altered or discontinued.

Thus, displacement impacts on individual bison and elk under alternative 4 would be localized, short-
term minor to moderate adverse. Displacement events may be brief and temporary, and over the
course of a winter such events may increase energy consumption by elk, and to a lesser extent, bison,
potentially resulting in poorer body condition.

Behavioral and Physiological Responses
There would be behavioral and physiological responses by individual bison and elk under alternative 4

but such effects are predicted to be long-term minor adverse. This is because daily OSV use would
remain within the range that has been experienced over historical and recent periods, with the number
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of transportation events being reduced by approximately 10 percent from recent maximum allowable
use levels (maximum of 110 under alternative 4 compared to a maximum daily average of 123 under
alternative 2). There could be an increased number of snowcoaches under alternative 4 compared to
recent maximum allowable use if operators choose to use their daily allotments for snowcoaches
rather than snowmobiles. Based on recent behavioral monitoring data and modeling, it appears that
snowmobiles are more likely to elicit a visible behavioral response from bison or elk but snowcoaches
elicit stronger levels of behavioral responses, such as movement or flight (Borkowski et al. 2006;
McClure et al. 2009; White et al. 2009). Recent behavioral observations found that bison and elk
demonstrate a movement response during 8-9 percent of encounters with snowcoaches (Borkowski et
al. 2006; White et al. 2009), which may result in minor to moderate energy costs. However, an
increase in snowcoach allotment would result in a corresponding decrease in snowmobile groups,
resulting in no change to the overall number of transportation events and no increase in the level of
impact to bison and elk, with the number of transportation events under alternative 4 being lower than
that permitted under the 2009 to 2013 interim regulations (alternative 2). No adverse population-level
effects would be expected because there have been no observed impacts on population growth or
demographics correlating to increased or decreased OSV use in the park over the last 38 years.
Behavioral responses and associated physiological effects resulting from exposure to human
disturbance would result in localized, short-term minor adverse impacts. As discussed above, should
all OSVs meet voluntary E-BAT standards, the increase in OSV use would not increase the overall
number of transportation events and would not be expected to increase impact levels beyond a
minimal level.

Population-level Impacts

No short-term population-level effects from OSV use have been observed for bison and elk
historically, including when an average of 795 snowmobiles and 15 snowcoaches entered the park
daily, which is greater than the level proposed under alternative 4 (Fuller 2006; White et al. 2009).
Simulation indicates that long-term population-level impacts could occur due to the presence of
groomed roads (Coughenour 2005). But most researchers have concluded that bison population
growth is based primarily on the active management and culling of the park’s bison population, rather
than any energetic savings and associated increased survival from travel on groomed OSV routes
(Bjornlie and Garrott 2001; Gates et al. 2005; Bruggeman et al. 2009a; Plumb et al. 2009; White et al.
2009). Behavioral response monitoring indicates movement responses in 8—9 percent of bison and elk
observed, and these active travel and flight behaviors may result in small-scale displacement and
increased energy expenditure. There have been no data indicating that these responses have resulted in
observable impacts on the population, but impacts on individuals that eventually lead to population-
level impacts may occur over time, or with especially harsh winters. Population-level impacts are
predicted to be long-term minor adverse under alternative 4 because of the long-term impacts that
could occur due to behavioral responses, potentially resulting in small-scale displacement that may
lead to observable impacts on the population. As discussed above, should all OSVs meet voluntary
E-BAT standards, the increase in OSV use would not increase the overall number of transportation
events and would not be expected to increase impact levels beyond a minimal level.

Cumulative Effects

Impacts on bison and elk from other past, present, and reasonably foreseeable future actions would be
the same as described for alternative 1. These impacts are a result of the variety of land and wildlife
management activities occurring on lands near or adjacent to the park including Northern Rockies
Lynx Management, the Gallatin National Forest and the Beartooth District of Custer National Forest
travel management plans, timber harvests on adjoining lands, and the reintroduction of gray wolves to
the greater Yellowstone area. Within the park, these impacts are a result of active management of the

218 Yellowstone National Park



Wildlife and Wildlife Habitat, Including Rare, Unique, Threatened, or Endangered Species, and Species of Concern

park’s elk and bison populations, as well as other wildlife management programs such as the
plan/SEIS for the remote vaccine delivery to bison. The major impacts stated are a result of bison
control measures and management under the IBMP, which is unrelated to winter use in the park.
These long-term negligible to major adverse impacts, when combined with the short- and long-term
minor to moderate adverse impacts of alternative 4 would result in long-term minor to major adverse
cumulative impacts. Alternative 4 would contribute minimally to the cumulative impacts on bison and
elk.

Conclusion

Alternative 4 would allow for use levels similar to those permitted under the 2009 to 2013 interim
regulations, with an approximately 10 percent reduction in the number of transportation events.
Should all OSVs meet voluntary E-BAT standards, group sizes would increase, but the number of
transportation events would stay the same. The allowance for up to four non-commercially guided
snowmobile groups per day is not expected to increase behavioral, physiological, or displacement
responses by bison and elk. Continued monitoring and assessment would allow for additional
restrictions to be established should impacts greater than those predicted in this plan/SEIS be
observed. Thus, overall impacts under alternative 4 would be short- and long-term minor to moderate
adverse. These impacts are expected to be less than those under alternatives 2 and 3 because the
transportation events would be packaged and would result in fewer events than other action
alternatives. Cumulative impacts would be long-term minor to major adverse, to which alternative 4
would contribute minimally.

LYNX AND WOLVERINES

Lynx and wolverines use similar habitat in Yellowstone and are primarily found in the eastern sector
of the park, crossed by the East Entrance Road, and containing Sylvan Pass. Both species are highly
mobile, with large home ranges and the ability to travel great distances in a day. Lynx and wolverines
are rare in the greater Yellowstone area and their populations are limited to sparsely distributed
mountainous or wooded habitat, so that the persistence of the species in an area may be dependent on
genetic dispersal. Both species generally avoid areas of heavy human use, and are rarely observed by
park researchers or visitors. Canada lynx in the lower 48 states were listed as threatened under the
ESA in March 2000 (USFWS 2000). Also, in December 2010, the USFWS ruled that the wolverines
in the contiguous United States were a distinct population segment that warranted being added to the
Lists of Endangered and Threatened Wildlife and Plants (USFWS 2010¢). However, at that time this
listing was precluded by higher priority actions and, instead, the contiguous U.S. distinct population
segment of the wolverine was added to the candidate species list, or is currently proposed for listing.
As of February 4, 2013, the USFWS published a rule to list the distinct population segment of the
North American wolverine occurring in the contiguous United States, as a threatened species under
the ESA. At the time this plan/EIS was published, this rule was under public review (78 FR 7863).

Impacts of Alternative 1: No Action - No Snowmobile/Snowcoach Use
Displacement, Behavioral, and Physiological Effects

Although a few visitors may travel into the park by non-motorized means during the winter, it is
unlikely that a large number of visitors would penetrate the backcountry and mountainous areas
preferred by lynx and wolverines (due to the distance that would need to be covered by a skier or
snowshoer in a harsh winter environment). Under alternative 1, non-motorized use at the East
Entrance (Sylvan Pass), where lynx are known to occur, would not be expected because this area is an
avalanche zone and with Sylvan Pass closed, avalanche mitigation activities would not occur. It is also
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unlikely that visitors would encounter roaming lynx or wolverines anywhere else in the park due to
the animals’ scarcity, elusiveness, and propensity for night or dusk travel, when humans are generally
not active in the park. Therefore, impacts from displacement would be localized, short-term negligible
adverse, under alternative 1, whereas behavioral and physiological effects would be extremely rare
and negligible with long-term beneficial impacts due to the elimination of human presence.

Population-level Effects

Under this alternative there would be no population-level effects compared to recent maximum
allowable use (alternative 2), due to a nearly complete lack of interaction or encounters between
winter users and lynx or wolverines, resulting in long-term negligible adverse impacts.

Cumulative Effects

Wolverines are still trapped in parts of the greater Yellowstone area, and such harvest may result in
mortality of critical members of the population, limiting reproduction, genetic dispersal, and long-term
viability of the species in the area. Although only a few individuals are trapped each year, the small
population of wolverines may suffer long-term moderate adverse impacts from trapping activities
(Squires et al. 2007).

Several of the forests in the region are revising their forest plans and/or travel plans, including the
Gallatin National Forest Travel Plan revision, and the Beartooth Custer National Forest Travel
Management Plan. Actions associated with these plans could affect lynx and wolverines. The federal
and state wildlife management agencies are required to ensure the long-term viability of lynx (for the
forests, pursuant to the Northern Rockies lynx amendment to all USFS forest plans). Impacts on lynx
because of the implementation of the Northern Rockies lynx amendment to USFS plans would be
long-term beneficial. Also, in December 2010, the USFWS ruled that the wolverines in the contiguous
United States were a distinct population segment that warranted being added to the Lists of
Endangered and Threatened Wildlife and Plants (USFWS 2010b). However, this listing was precluded
by higher priority actions and, instead, the contiguous U.S. distinct population segment of the
wolverine was added to the candidate species list.

The Gallatin National Forest has recently consolidated much of its checkerboard public and private
land holdings, accompanied by the consolidation of private lands, particularly in the Big Sky area.
This means there are larger tracts of public land that are less likely to be developed, but also large
areas of private lands that are more likely to be developed. Many of the private lands are in relatively
high altitude areas (in contrast to other areas of rapid subdivision and growth in greater Yellowstone
area), and may once have been, or could be, important range for wolverines and lynx. Impacts from
this consolidation would be long-term minor to moderate adverse, because development changes the
landscape forever, eliminating habitat for existing lynx or wolverines using these areas and for any
future lynx or wolverines dispersing into these areas.

Road construction is a recurring event in the park, including recent projects at the East Entrance and
Madison to Norris road. Any activities in the park are undertaken in such a way as to minimize
adverse effects on wildlife and wildlife habitat; this is also true for projects in the national forests, as
required by the Northern Rockies lynx amendment to all USFS plans. For example, most facility
construction projects in parks and forests take place at previously disturbed sites and replace existing
structures, minimizing new effects on wildlife. The East Entrance project within the park involved
only minimal realignment of existing roads. The Madison to Norris construction moved the road about
half a mile from its original location, for a distance of about two miles, and restored two miles of road
adjacent to the Gibbon River. Impacts on wolverines and lynx from road construction in the park
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would be long-term negligible adverse, but would range from long-term minor to moderate adverse in
the greater Yellowstone area. This is because lynx tend to limit their movements around roads and are
prone to road kill mortality. Wolverines also avoid human activity, including roads, and may adjust
their dispersal and movements where roads cross their territory (Banci 1994; Copeland 1996;
Hornocker and Hash 1981). Additionally, road improvements in critical areas of wolverine or lynx
habitat, such as mountain passes, could limit the animals’ movements because roads in mountainous
areas often occur in natural travel routes where the terrain is less demanding. Because so little is
known about how wolverines travel across the landscape, it is difficult to determine the impacts of
roads on this species.

The long-term moderate adverse impacts of these past, present, and reasonably foreseeable future
actions, combined with the short- and long-term negligible adverse impacts of alternative 1, would
result in long-term moderate adverse cumulative impacts on lynx and wolverines, mainly from
trapping activities occurring outside the park. Alternative 1 would contribute minimally, if at all, to
cumulative impacts because there would be no visitor OSVs in the park.

Conclusion

Alternative 1 would result in short- and long-term negligible adverse impacts on lynx and wolverines
in the park because OSV use would be limited to minimal administrative use and there would be no
observable impacts, with long-term beneficial impacts from the absence of human presence.
Cumulative impacts of alternative 1 would be long-term minor to major adverse, to which

alternative 1 would contribute minimally, if at all.

Impacts of Alternative 2: Continue Snowmobile/Snowcoach Use at 2012/2013 Winter
Season Interim Regulation Limits

Displacement, Behavioral, and Physiological Effects

Alternative 2 would continue road grooming and avalanche management of Sylvan Pass, the closest
OSV route to prime lynx and wolverine habitat in the eastern sector of the park. Wolverine females
give birth to young in mid-February, during peak OSV season. Because denning females are likely
sensitive to human disturbance (Myrberget 1968; Pulliainen 1968), OSV use and maintenance
activities (particularly avalanche control methods) may cause wolverines using the area to leave,
and/or cause females to abandon their dens for poorer den sites, increasing kit mortality and
decreasing the reproductive success of wolverines. Also, groomed roads in other areas of the park may
limit critical dispersal and movements of wolverines between the high-elevation alpine habitats that
make up their range. Wolverines and lynx in Yellowstone are on the southern tip of their range in
North America, and suitable habitat for both species in the greater Yellowstone area occurs in patches,
separated by poor habitat (Brock et al. 2007). There have been documented movements of a
dispersing, global positioning system (GPS) collared wolverine across the central range of
Yellowstone, indicating that disturbance in any area of the park could impact dispersal and
movements of wolverines and lynx if disturbances occur outside areas of ideal habitat for either
species (Wildlife Conservation Society 2007).

Behavioral and physiological effects associated with encountering OSVs have never been specifically
investigated for these species. However, observations of habitat use indicate that wolverines avoid
areas of human activity, including snowmobile routes (Banci 1994; Heinemeyer, Aber, and Doak
2001). Studies conducted on the Rocky Mountain lynx populations have found that lynx may avoid
crossing highways, avoid areas of human presence, and use roads as territory boundaries (Apps 1999).
Lynx do not appear to avoid crossing logging roads or roads with lower levels of vehicle use (Koehler
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and Brittel 1990; McKelvey et al. 1999). Mowat, Poole, and O’Donoghue (1999), who studied lynx in
Canada where habitat is generally less fragmented than lynx habitat in the lower 48 states, observed
that lynx appeared to tolerate moderate levels of snowmobile traffic, readily crossed highways, and
established home ranges in proximity to roads. Under alternative 2, an average of 5 OSV groups
would be expected to travel through Sylvan Pass daily (up to 22 OSVs per day). Avalanche control
work has been ongoing in Sylvan Pass since 1973 and includes the use of explosives. Impacts on lynx
and wolverines under this alternative are predicted to be localized, short-term moderate adverse
because disturbance from OSVs on the Sylvan Pass road and avalanche control activities (blasting, use
of administrative snowmobiles, human disturbance) could adversely impact reproductive success of
denning wolverine females, or result in intermittent avoidance of the areas during active management
for wolverine and lynx, that would not likely occur during natural avalanche events. It is highly
unlikely that avalanche control activities would result in disturbances to lynx and wolverine prey
species as these species (primary winter killed deer and elk) are not generally present in the Sylvan
Pass area in winter. Depending on how far these species travel outside the eastern section of the park,
where use would be more limited, impacts have the potential to be moderate adverse, because
groomed OSV roads in other areas of the park could limit movements and dispersal of both species
based on results from other areas as discussed previously. Specific behavioral and physiological
effects are unknown, because habituation by lynx or wolverine to the levels of OSV use that would
occur in Yellowstone under alternative 2 has never been observed because it is difficult to determine
lynx or wolverine population numbers in Yellowstone, and lynx and wolverines are rarely observed by
researchers. However, it is likely that increased human disturbance could possibly result in higher
rates of flight or avoidance by wolverines and lynx. Additionally, associated physiological responses
would also likely be increased in these species, with exposure to OSVs. Increased physiological
responses generally result in increased energy expenditures and during severe winters could increase
the risk to individuals.

Population-level Effects

The two recent sightings of lynx in the north-central section of the park, along the popular Norris
Geyser Basin to Mammoth Hot Springs route, support the possibility that lynx may travel or may be
found outside the park’s east sector. Additionally, radio collar tracking indicates that wolverines may
travel up to 50 miles in a 17-hour period, and travel through non-preferred habitat, including the
central portion of Yellowstone (Inman et al. 2007a). These travels may result in fairly regular
encounters between OSVs or groomed roads and these animals, even if lynx and wolverines are rarely
seen by winter users due to their keen senses and general avoidance of human activity. Additionally,
road density and associated human activity is proposed as one of the driving factors behind the
extirpation of wolverines from formerly occupied wolverine habitat in California, Oregon, and
Washington (Ruediger et al. 2000). Based on evidence that road density and human activity can
disrupt movement, impacts on highly mobile lynx and wolverines due to groomed roads and human
activity would be long-term, minor adverse, because groomed roads and OSV presence under
alternative 2 have the potential to disrupt their winter movements.

Wolverines reproduce at slow rates, with females reaching reproductive maturity at about 3 years of
age. Wolverines birth only one kit an average of every 2.3 years (Inman et al. 2007b) and female
reproductive success is critical to ensuring the long-term viability of the species in the area. Under this
alternative Sylvan Pass would remain open, and because wolverine females give birth in mid-
February, there could be a potential for kit mortality and lower quality parental care by female
wolverines, based on studies of wolverines in other areas (Pulliainen 1968), if they are denning in the
area and are disturbed by OSVs and Sylvan Pass maintenance and avalanche control activities, such as
use of the Howitzer. Impacts on wolverine reproductive success would be long-term, minor adverse
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overall, but potentially moderate in areas immediately adjacent to areas of avalanche control activities
during active control periods.

The East Entrance levels of 20 snowmobiles and 2 snowcoaches per day proposed under alternative 2
would keep snowmobile traffic in the area at low levels. Although lynx appear to be able to adapt to
moderate levels of snowmobile use and human disturbance (Mowat, Poole, and O’Donoghue 1999),
impacts on lynx may be long-term minor adverse because their mating season overlaps OSV use in the
park by about two weeks, and roaming lynx may be limited in their movements by groomed OSV road
use and disturbance (Copeland 1996; Mowat and Slough 1998).

Population-level impacts on lynx and wolverines under alternative 2 are predicted to be long-term
minor adverse because lynx or wolverines may avoid areas of OSV use, or may limit their range and
associated genetic dispersal due to the presence of groomed roads in the park, their large home range
size, and the importance of travel between patchy habitat.

In the event that there is new documented presence of lynx and wolverine in the area, monitoring may be
necessary. Opportunistic surveillance would also occur. If NPS monitoring indicates that human presence
or activities are having impacts greater than those predicted in this plan/SEIS that cannot be otherwise
mitigated, selected areas of the park (including sections of roads) may be closed to visitor use. However,
it is difficult to determine lynx or wolverine population numbers in Yellowstone, and lynx and wolverines
are rarely observed by researchers. The park has the authority to close areas of the park for wildlife
protection; for example, to prevent disturbance of denning wolverines. If a wolverine or lynx den is found
in an area of the park near human activity, where disturbance is likely, the superintendent could
implement closures. Trail closures for park management purposes may result in a change in how OSV use
is distributed increasing potential impacts in areas open to travel while reducing impacts in areas closed to
travel.

Cumulative Effects

Impacts on lynx and wolverines from other past, present, and reasonably foreseeable future actions
would be the same as described for alternative 1. These impacts are a result of the variety of land and
wildlife management activities occurring on lands near or adjacent to the park including Northern
Rockies Lynx Management (which makes up a large part of these impacts), the Gallatin National
Forest and the Beartooth District of Custer National Forest travel management plans, timber harvests
on adjoining lands, road construction, and trapping of wolverines. The short- and long-term minor to
moderate adverse impacts of alternative 2 when combined with, the long-term moderate adverse
effects of these other actions, would result in short- and long-term moderate adverse cumulative
impacts on these species, mainly from trapping activities occurring outside the park. Alternative 2
would contribute a minimal amount to cumulative impacts, primarily due to continued OSV use in the
park and at Sylvan Pass.

Conclusion

This alternative would maintain and allow OSV use at Sylvan Pass, the area of the park where
human/wolverine interactions would be most likely to occur. However, daily entrance limits would
restrict the East Entrance to just 20 snowmobiles and two snowcoaches per day, (approximately five
transportation events), resulting in little use in this area, and minimal disturbance to wolverines.
Restrictions on movements of lynx or wolverines during the winter months due to the presence and
use of OSV routes in other areas of the park may limit reproductive success, dispersal, and overall
genetic sustainability of the species, but such impacts are difficult to predict. Therefore, impacts
predicted under this alternative would be short- and long-term minor adverse, with the potential for
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moderate adverse impacts if lynx and wolverines travel to other areas of the park or are in areas of
active avalanche control activities. Cumulative impacts on lynx and wolverines under alternative 2
would be short-and long-term moderate adverse, to which alternative 2 would contribute a minimal
amount.

Impacts of Alternative 3: Transition to Snowcoaches Meeting BAT Requirements Only
Displacement, Behavioral, and Physiological Effects

Under this alternative road grooming and management of Sylvan Pass would not continue following
the phaseout of snowmobiles, and daily use limits would be 120 snowcoaches, or 120 transportation
events, per day once BAT requirements are met and the phaseout is complete. The closure of Sylvan
Pass after the phaseout is complete under alternative 3 would virtually eliminate any OSV use in the
eastern sector of the park, minimizing human travel through lynx and wolverine habitat compared to
recent maximum allowable use (alternative 2). Therefore, if wolverine females denned in Sylvan Pass
they would not be adversely affected by OSV use, and the long-term closure of the area would result
in beneficial impacts from the absence of human presence. Until the phaseout occurs, impacts would
be similar to those under alternative 2.

The continued presence of groomed roads in the park may limit critical dispersal and movements of
wolverine between the high-elevation alpine habitats that make up their range. However, the lower
OSV limits, and lower number of transportation events, proposed under alternative 3 compared to
what was permitted under the 2009 to 2013 interim regulations (alternative 2) would decrease the
amount of time that OSV sights and sounds are present in the park. Compared to alternative 4, the
number of transportation events would be greater under alternative 3 (120 compared to 110). In
addition, the reduced frequency at which OSVs traveling the roads may be encountered, compared to
the use levels permitted under the 2009 to 2013 interim regulations, would minimize impacts on
traveling lynx and wolverines in the central sector of the park. Behavioral and associated
physiological effects on lynx and wolverines related to OSV use have never been comprehensively
observed because it is difficult to determine lynx or wolverine population numbers in Yellowstone,
and lynx and wolverines are rarely observed by researchers, but displacement and movements of
wolverine and lynx in relation to habitat and human activity provide an estimate of effects.

Observations and GPS data on habitat use and movements indicate that wolverines avoid areas of
human activity, including snowmobile routes (Banci 1994). Lynx appear to be able to adapt to
moderate levels of human disturbance (Koehler and Brittel 1990; Mowat, Poole, and O’Donoghue
1999). Therefore, impacts to these two species under alternative 3 would be localized, short-term
negligible to minor adverse because OSV use in the eastern sector of the park would be eliminated and
use in other areas of the park would be similar in terms on the number of daily transportation events
(120 under alternative 3 compared to an average of 123 under use levels permitted under the 2009 to
2013 interim regulations) there would still be potential for disruption of winter movements of lynx and
wolverine in the central sector of the park. As previously noted, the closure of Sylvan Pass would
result in beneficial impacts to lynx and wolverines. Specific behavioral and physiological effects of
human disturbance are unknown. However, it is likely that with use levels (specifically number of
transportation events) similar to those permitted under the 2009 to 2013 interim regulations, flight or
avoidance responses by wolverines and lynx would be similar to those described for alternative 2.

Population-level Effects

Population-level impacts on lynx and wolverines under alternative 3 would be long-term negligible to
minor adverse because the levels of OSV present (less than under recent maximum allowable use)
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would likely result in less frequent and lower levels of behavioral responses and displacement effects
on lynx and wolverines moving through the central sector of the park. Avoidance of OSV use areas in
the central sector of the park may cause lynx or wolverine to limit their movements, decreasing
genetic dispersal. The closure of Sylvan Pass would limit OSV impacts on any wolverine females and
kits using the denning habitat in that area and on lynx using this area of prime subalpine habitat
starting in mid-February resulting in beneficial impacts. The lower levels of motorized vehicle use in
the rest of the park would limit direct impacts, in turn limiting population-level impacts.

Cumulative Effects

The impacts on lynx and wolverines from past, present, and foreseeable future actions under
alternative 3 would be the same as those under alternative 1. These impacts are a result of the variety
of land and wildlife management activities occurring on lands near or adjacent to the park including
Northern Rockies Lynx Management (which makes up a large part of these impacts), the Gallatin
National Forest and the Beartooth District of Custer National Forest travel management plans, timber
harvests on adjoining lands, road construction, and trapping of wolverines. The short- and long-term
negligible to minor adverse impacts of alternative 3, when combined with the long-term minor to
major adverse impacts of other actions, would result in long-term moderate adverse cumulative
impacts on wolverine and lynx populations in Yellowstone, mainly from trapping activities occurring
outside the park. Alternative 3 would contribute a minimal amount to cumulative impacts due to the
low levels of OSV use.

Conclusion

Under this alternative Sylvan Pass would be closed to OSV use and maintenance activities would
cease in the area of the park where human/wolverine and lynx interactions are most likely to occur.
With a similar number of transportation events to alternative 2 (120 daily transportation events under
alternative 3 versus 123 average events under alternative 2), restrictions on movements of lynx or
wolverines during the winter months due to the presence and use of OSV routes in other areas of the
park may limit reproductive success, dispersal, and overall genetic sustainability of the species, but
such impacts are difficult to predict. Therefore, impacts predicted under this alternative would be
short- and long-term minor adverse, and long-term beneficial compared to recent allowable use, from
the absence of human presence at Sylvan Pass. Cumulative impacts on lynx and wolverines under
alternative 3 would be long-term moderate adverse, to which alternative 3 would contribute
minimally.

Impacts of Alternative 4: Manage OSV Use by Transportation Events
Displacement, Behavioral, and Physiological Effects

Alternative 4 would manage OSV use in the park based on transportation events. One event would
initially equal 1 group of snowmobiles (maximum of 10 per group, an average of 7 over the winter
season) or 1 snowcoach. A maximum of 110 transportation events would be allowed each day; however,
no more than 50 events could be snowmobile groups. Forty-six of the snowmobile events would be
guided groups with a seasonal average size of 7 and a maximum of 10 snowmobiles. The remaining

4 snowmobile events would be non-commercially guided groups with a limit of 5 snowmobiles per group.
Operators would decide whether to “spend” their daily allotments of transportation events on snowmobile
groups or snowcoaches. As a result, the daily make-up and number of OSVs in the park could range from
0 to 480 snowmobiles and 60 to 106 snowcoaches. At maximum daily snowmobile use, OSVs could
increase to a maximum of 540 OSVs (480 snowmobiles and 60 snowcoaches), an increase over the most
recent interim rule (alternative 2) which allowed for 396 OSVs (318 snowmobiles and 78 snowcoaches);
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however, this level of OSV use is within the range experienced at the park during historical (pre-2004)
and recent (2004-2009) use periods. If snowcoaches were maximized on a given day, their numbers
would increase over those allowed in alternative 2; but total OSVs for that day (106 snowcoaches,

0 commercially guided snowmobiles, and 20 non-commercially guided snowmobiles) would be less than
one-third of the number of vehicles allowed under the most recent interim rule (alternative 2). Regardless
of the daily makeup of OSVs, the maximum number of daily transportation events would be less under
alternative 4 (110 events) compared to the maximum number allowed under the 2009 to 2013 interim
regulations (potential for 123 transportation events assuming an average snowmobile group size of 7 and
a potential for a maximum of 237 transportation events). If technologies were to improve and OSVs meet
voluntary E-BAT standards (which would reduce the sound emissions from OSVs) the total number of
snowmobiles would stay the same, with the potential to increase the number of snowcoaches from 106 to
212. If the snowcoach group size were to increase from 1 to 2 coaches, the 2 coaches would travel as
close together as possible allowing for safety and would be considered 1 transportation event for purposes
of managing OSV use. Additional impacts are not expected under this scenario, because the number of
transportation events would remain the same as allowed under non-E-BAT standards.

Alternative 4 would continue road grooming and avalanche control management of Sylvan Pass, the
closest OSV route to prime lynx and wolverine habitat in the eastern sector of the park. As a result,
impacts on wolverines and lynx would be similar to the impacts described for alternative 2. The
potential for the disturbance of wolverine denning habitat from OSV use and avalanche control
maintenance activities in the eastern sector of the park would continue. Such disturbance may cause
wolverines using the area to leave or cause females to abandon their dens for poorer den sites, and
may increase kit mortality and decrease the reproductive success of wolverines, based on studies of
wolverines in other areas (Pulliainen 1968). In addition, lynx may avoid the area during avalanche
activities (blasting, use of administrative snowmobiles, human disturbance). Overall, the impacts from
avalanche control would be the same as alternative 2. The continued presence of groomed roads in the
park may limit critical dispersal and movements of wolverine between the high-elevation alpine
habitats that make up their range. A decrease in the number of daily transportation events by
approximately 10 percent (compared to recent maximum allowable use) would result in reduced
frequency of encounters between OSVs and traveling lynx and wolverines in the central sector of the
park and exposure to OSV sights and sounds. On average, daily OSV levels would be less than those
permitted under the 2009 to 2013 interim regulations, reducing from an average of 123 events to

110 events, a reduction of approximately 10 percent. Alternative 4 would allow for up to four non-
commercially guided snowmobile groups daily; however, only one would be allowed at each entrance
resulting in only one non-commercially guided group potentially accessing the East Entrance and the
area of prime lynx and wolverine habitat. As previously stated, non-commercial guides would receive
guide training; therefore, it is assumed that there would be no difference in impacts between
commercial and non-commercial guides. Non-commercial guides would be clearly marked and would
be monitored to ensure that OSV use is consistent with park requirements and impacts are consistent
with those expected for guided use.

Behavioral and associated physiological effects have never been comprehensively observed due to the
low population numbers of the species in the park, but displacement and movements of wolverine and
lynx in relation to habitat and human activity provide an estimate of effects. Observations and GPS
data on habitat use and movements indicate that wolverines avoid areas of human activity, including
snowmobile routes (Banci 1994). Lynx appear to be able to adapt to moderate levels of human
disturbance (Koehler and Brittel 1990; Mowat, Poole, and O’Donoghue 1999). Impacts on lynx and
wolverines under this alternative are predicted to be localized, short-term moderate adverse because
disturbance from OSVs on the Sylvan Pass road and avalanche control maintenance activities could
adversely impact the reproductive success of denning wolverine females. Depending on how far these
species travel outside the eastern sector of the park, impacts have the potential to be moderate adverse
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because groomed OSV roads in other areas of the park could limit movements and dispersal of both
species, but impacts would be less than those under use levels permitted under the 2009 to 2013
interim regulations (alternative 2) because of the reduction in the number of transportation events.
Specific behavioral and physiological effects of human disturbance are unknown.

Population-level Effects

Population-level impacts on lynx and wolverines under alternative 4 would be long-term minor
adverse because the levels of OSV presence may result in behavioral responses and displacement
effects on lynx and wolverines in the area. However, these impacts would be less than those for use
levels permitted under the 2009 to 2013 interim regulations (alternative 2) because the number of
transportation events would be reduced by approximately 10 percent. Avoidance of OSV use areas in
the central sector of the park may disrupt lynx or wolverine winter movements, decreasing genetic
dispersal. Under this alternative Sylvan Pass would remain open, and because wolverine females give
birth in mid-February, there is a risk of increased kit mortality and lower quality parental care by
female wolverines if they are denning in the area and are disturbed by OSVs and Sylvan Pass
avalanche control maintenance activities (Pulliainen 1968). Though there may be short-term moderate
adverse impacts associated with intermittent avalanche control operations, impacts on wolverine
reproductive success would be long-term, minor adverse. As discussed above, should all OSVs meet
voluntary E-BAT standards, the increase in OSV use would not increase the overall number of
transportation events and would not be expected to increase impact levels beyond a minimal level.

Overall, these impacts would be mitigated under this alternative through monitoring and closures of areas
if deemed necessary. Monitoring of human-wildlife interactions would continue under all alternatives. If
NPS monitoring indicates that human presence or activities are having impacts greater than those
predicted in this plan/SEIS that cannot be otherwise mitigated, selected areas of the park (including
sections of roads) may be closed to visitor use. However, it is difficult to determine lynx or wolverine
population numbers in Yellowstone, and lynx and wolverines are rarely observed by researchers.
Therefore, NPS monitoring would require intensive surveys to determine any effects from OSVs on lynx
or wolverines, due to the species’ scarcity and their propensity to inhabit steep, mountainous areas of the
park, limiting the effectiveness of this mitigation measure. The park has the authority to close areas of the
park for wildlife protection; for example, to prevent disturbance of denning wolverines. If a wolverine or
lynx den is found in an area of the park near human activity where disturbance is likely, the
superintendent could implement closures. Trail closures for park management purposes may result in a
change in how OSV use is distributed, increasing potential impacts in areas open to travel while reducing
impacts in areas closed to travel.

Cumulative Effects

The impacts on lynx and wolverines from past, present, and foreseeable future actions under
alternative 4 would be the same as those under alternative 1. These impacts are a result of the variety
of land and wildlife management activities on lands near or adjacent to the park including Northern
Rockies lynx management (which makes up a large part of these impacts), the Gallatin National Forest
and the Beartooth District of Custer National Forest travel management plans, timber harvests on
adjoining lands, road construction, and trapping of wolverines. The short- and long-term minor to
moderate adverse impacts of alternative 4, when combined with the long-term minor to moderate
adverse impacts of other actions, would result in long-term moderate adverse cumulative impacts on
wolverine and lynx populations in Yellowstone, mainly from trapping activities occurring outside the
park. Alternative 4 would contribute a minimal amount to cumulative impacts.
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Conclusion

This alternative would allow OSV use at Sylvan Pass, the area of the park where human-wolverine
interactions would be most likely. Furthermore, restrictions on movements of lynx or wolverines
during the winter months due to the presence and use of OSV routes in other areas of the park may
limit reproductive success, dispersal, and overall genetic sustainability of the species, but such impacts
are difficult to predict. Therefore, impacts predicted under this alternative would be long-term minor
adverse, with the potential for moderate adverse impacts if lynx and wolverines travel outside the
eastern sector of the park or in the short term during avalanche control operations. Overall, impacts
would be reduced from use levels permitted under the 2009 to 2013 interim regulations, because the
number of daily transportation events would be reduced. Should all OSVs meet voluntary E-BAT
standards, the overall number of transportation events would not increase and impacts would not be
expected to increase. Cumulative impacts on lynx and wolverines under alternative 4 would be
moderate adverse, of which alternative 4 would contribute a minimal amount.

TRUMPETER SWANS AND EAGLES

Both swans and eagles primarily use riparian or lakeside habitat in the park, and were regularly
observed during NPS annual behavioral monitoring. Both are able to fly, limiting the barrier impacts
of roads in or outside the park and limiting the ground disturbance to these species outside nesting,
hunting, or feeding areas. These areas that are used by swans and eagles are along lakes or in riparian
areas, which are also popular OSV corridors. Therefore impacts by OSVs on these species are similar,
the species are combined for analysis.

Impacts of Alternative 1: No Action - No Snowmobile/Snowcoach Use
Displacement, Behavioral, and Physiological Effects

OSV use in the park would be minimal and limited to administrative use only. Displacement of bald
eagles and swans is possible due to this occasional administrative use or to skiers or snowshoers in the
park, but such displacement would be infrequent and short term, and a 400-meter no-stopping buffer
around roosting or nesting eagles would remain in place for bald eagles in the park, which would
reduce the risk of disturbance to eagles. The potential for other behavioral and physiological effects
that could occur due to disturbance by foot traffic and low-level administrative traffic would be low,
because this traffic would be so minimal under alternative 1 compared to recent maximum allowable
use (alternative 2). For these reasons, impacts from alternative 1 would be localized, short-term
negligible adverse. Long-term impacts would be beneficial because during the majority of the winter
season human disturbance would be removed.

Population-level Effects

The vast majority of effects would result from a small number of skiers or snowshoers, who are only
rarely expected to encounter trumpeter swans or eagles. Winter users would not be present during the
active nesting season for trumpeter swans, and skiers or snowshoers rarely elicit any response from
wildlife (McClure et al. 2009, 2008), resulting in no impacts to the critical reproductive periods,
mortality, or nesting that could lead to population-level effects. The park would be managed as a
backcountry area for skiers or snowshoers. A 400-meter no-stopping buffer would remain in place for
bald eagles in the park, limiting the effects of skiers or snowshoers on eagles. Impacts from
population-level effects on swans and eagles under alternative 1 would therefore be long-term
negligible adverse.
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Cumulative Effects

Other past, present, and foreseeable future actions in and around Yellowstone have the potential to
impact swans and eagles, particularly because these species are highly mobile during the winter and
year-round, and are able to fly outside Yellowstone. Any actions that reduce the ability of swans to
produce viable offspring could further contribute to observed regional declines in the species
population.

The Gallatin National Forest has consolidated much of its checkerboard holdings in recent years,
which has been accompanied by consolidation of private lands, especially in the Big Sky area. The net
effect of these consolidations on eagles and swans is difficult to predict, because consolidated USFS
lands are less likely to be developed, whereas private lands are more likely to be developed.

Road construction projects in the park, such as the recent projects at the East Entrance and Madison to
Norris road, have been or are being constructed in accordance with appropriate environmental reviews
and mitigation measures so as to reduce impacts on wildlife in the region. Within the park,
construction is also generally designed to minimize effects on wildlife. Overall, all construction
projects in the region must minimize the effects of any projects on bald eagles. Swans are similarly
protected under the Migratory Bird Treaty Act (MBTA). Additionally, swans and eagles are rarely
killed on roads. Impacts due to road development and construction in the greater Yellowstone area
would be localized, long-term negligible to moderate adverse.

The negligible to moderate impacts of these past, present, and reasonably foreseeable future actions,
combined with the short- and long-term negligible adverse impacts of alternative 1, would result in
long-term moderate adverse cumulative impacts on trumpeter swans and bald eagles. Alternative 1
would not include visitor OSV use in the park and would contribute only a small amount, if at all, to
the overall cumulative impacts.

Conclusion

Alternative 1 would result in short- and long-term negligible adverse impacts on swans and eagles in
the park because OSV use would be limited to minimal administrative use and there would be no
observable impacts. Cumulative impacts would be long-term moderate adverse, and alternative 1
would contribute minimally to the overall cumulative impacts on eagles and swans.

Impacts of Alternative 2: Continue Snowmobile/Snowcoach Use at 2012/2013 Winter
Season Interim Regulation Limits

Displacement, Behavioral, and Physiological Effects

Alternative 2 would allow for OSV use up to recently permitted use levels under the 2009 to 2013
interim regulations at 318 guided snowmobiles and 78 snowcoaches per day. For purposes of
comparison to alternative 4 with 110 transportation events, this would result in an average of

123 daily transportation events, with a potential maximum of 237 transportation events. Recent
observations of behavior demonstrate few active responses by eagles or swans when exposed to OSVs,
with 80 percent of swans and 62 percent of eagles showing no reaction to OSVs, 8 percent of swans
and 9 percent of eagles traveling away from OSVs, and no swans and 3 percent of eagles exhibiting a
flight response (McClure et al. 2009). The likelihood of an active response by bald eagles and swans
increase with decreased distance to the road, longer interaction time, direct approach or harassment by
humans, approach by humans on foot, and, for eagles, burned forest habitat compared to open meadow
(Grubb, Robinson, and Bowerman 2002; Gonzalez et al. 2006; Borkowski et al. 2006; White et al.
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2006). Behavioral observations under use levels during the 2009 interim rule show limited
displacement and few energetically costly behavioral responses, which would also likely limit
physiological responses in swans and eagles. This indicates that a majority of both swans and eagles
are expected to demonstrate limited responses to OSVs under the use limits proposed for alternative 2,
which includes the same limits on OSVs as the 2009 to 2013 interim regulations. Also, swans
demonstrate some level of habituation to OSV users (Hardy 2001; White et al. 2009), and guiding
requirements in alternative 2 would limit actions by humans (e.g., interaction time) that precipitate
stronger responses by swans and eagles. For these reasons, impacts on swans and eagles under
alternative 2 would be localized, short-term negligible to minor adverse.

Population-level Effects

For bald eagles, increased behavioral responses to OSVs may result in reproductive failure or
mortality if eagles avoid accessing prime foraging areas or are subject to such frequent flight
responses that their eggs or young fail to survive. These responses may also require increased energy
due to stress and increased activity (Stalmaster and Kaiser 1998; Steidl and Anthony 2000), because
their critical breeding and nesting season overlaps with OSV use in the park. Swans nest outside the
OSYV winter use season, although breeding pairs of swans begin choosing territories as early as
February. Increases in the frequency and duration of encounters between OSVs and swans or eagles
and increases in duration of encounters could increase the potential for adverse impacts related to
species displacement but would unlikely affect the species overall reproductive success. There are
successful swan breeding territories near motorized routes in the greater Yellowstone area outside the
park (McEneaney 2006), and OSVs have not been shown to be the primary factor in the decline of the
resident swan population (Proffitt 2008). Eagle nests may fall within the 250 meter buffer distance
specified for protection by the USFWS (USFWS 2008a). For example, foraging or roosting eagles
near the Firehole and Madison drainages are often less than 250 meters from the road. Eagles exhibit
increased behavioral response frequency and intensity with shorter distance to disturbance, number of
vehicles per event, and interaction duration and rates (Gonzalez et al. 2006; White et al. 2009).
However, management protocols would include a 400-meter no-stopping buffer, so OSV traffic would
not be permitted to stop near any such nest when it is occupied. Thus, population-level impacts under
alternative 2 to both swans and eagles would be localized, long-term negligible to minor adverse.

The impacts described above would be mitigated under this alternative in several ways. Monitoring of
human-wildlife interactions would continue under all alternatives. If NPS monitoring indicates that
human presence or activities have unacceptable effects on swans or eagles that cannot be otherwise
mitigated, selected areas of the park (including sections of roads) may be closed to visitor use.
Additionally, any area containing a nesting pair of swans would be closed by park management, and there
is a mandatory no-stopping requirement in a 400-meter buffer zone from bald eagle nests. The park has
the authority to close areas of the park for wildlife protection, such as to prevent disturbance of nesting
eagles, or to enforce a buffer zone. Such closures would effectively limit adverse impacts of OSV use.
Trail closures for park management purposes may result in a change in how OSV use is distributed
increasing potential impacts in areas open to travel while reducing impacts in areas closed to travel.

Cumulative Effects

Impacts on trumpeter swans and bald eagles from other past, present, and reasonably foreseeable
future actions would be the same as described for alternative 1. These impacts are a result of the
variety of land and wildlife management activities occurring on lands near or adjacent to the park
including the consolidation of checkerboard lands in the Gallatin National Forest, the Gallatin
National Forest and the Beartooth District of Custer National Forest travel management plans, and
timber harvests on adjoining lands. New construction in the park, such as that for roads and new
visitor centers, also contributes to these impacts, but mitigation measures are in place to ensure that
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these impacts are negligible to these populations. The negligible to moderate adverse effects of these
actions, when combined with the short- to long-term negligible to minor adverse impacts of
alternative 2, would result in short- and long-term moderate adverse cumulative impacts on these
species. Alternative 2 would contribute a minimal amount to the overall adverse cumulative impacts.

Conclusion

Alternative 2 would limit impacts on swans and eagles through use-limits, guiding requirements, and
little overlap of OSV use with the active swan nesting season. Given these conditions and the
mitigation measures discussed above, impacts on eagles and swans under alternative 2 would be
localized short- to long-term negligible to minor adverse. Cumulative impacts would be long-term
moderate adverse, and alternative 2 would contribute a small amount to the overall adverse cumulative
impacts.

Impacts of Alternative 3: Transition to Snowcoaches Meeting BAT Requirements Only
Displacement, Behavioral, and Physiological Effects

Initially, impacts under alternative 3 would be the same as under alternative 2. Alternative 3 would
begin with the same use levels permitted under the 2009 to 2013 interim regulations (alternative 2) to
120 guided snowcoaches per day and zero snowmobiles once BAT requirements are met (by the
winter season of 2017/2018), resulting in 120 transportation events. Recent wildlife behavioral
observations found few active responses by eagles or swans when exposed to OSVs, as described in
alternative 2. The slight decrease in transportation events under alternative 3 from use levels permitted
under the 2009 to 2013 interim regulations (from an average of 123 under alternative 2 to 120 under
alternative 3) would result in a slightly reduced frequency of interactions between OSVs and eagles or
swans, overall decreasing interaction duration, and resulting in fewer adverse behavioral,
physiological, and displacement effects. The potential for human behavior that precipitates more
frequent and higher level responses, such as direct approach, stopping, or increased duration of
interaction would also be reduced due to the slight reduction in the number of transportation events
and guiding requirements. Although snowcoaches would continue to pass within 250 meters of nests
due to road location, fewer overall OSVs would pass by on a daily basis than permitted under the 2009
to 2013 interim regulations. A majority of both swans and eagles would be exposed to fewer groups of
OSVs per day, and guiding requirements would limit actions by humans (e.g., increased interaction
time) that precipitate stronger responses by swans and eagles. Also, swans demonstrate some level of
habituation to OSVs. Because the reduction from current permitted use levels would be slight (only 3
less transportation events), impacts on swans and eagles under alternative 3 would be similar to those
under alternative 2 and would be localized short-term negligible to minor adverse.

Population-level Effects

For bald eagles and swans, increased behavioral responses to OSVs may result in reproductive failure,
mortality, or nest abandonment, as described under alternative 2. The 400-meter no-stopping buffer
near eagle nests and regulations on group size and low entrance limits would decrease the duration and
frequency of encounters with OSVs. As discussed above under Displacement, Behavioral, and
Physiological Effects, the number of transportation events under alternative 3 would be reduced
slightly compared to the number permitted under the 2009 to 2013 interim regulations (alternative 2)
with a reduction of 3 events. Also, guiding requirements would limit human activities that precipitate
stronger responses by swans and eagles. Thus, population-level impacts under alternative 3 would be
long-term negligible to minor adverse, with a slight reduction in impacts when compared to

alternative 2.
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Cumulative Effects

Impacts on trumpeter swans and bald eagles from other past, present, and reasonably foreseeable
future actions would be the same as described for alternative 1. These impacts are a result of the
variety of land and wildlife management activities occurring on lands near or adjacent to the park
including the consolidation of checkerboard lands in the Gallatin National Forest, the Gallatin
National Forest and the Beartooth District of Custer National Forest travel management plans, and
timber harvests on adjoining lands. New construction in the park, such as that for roads and new
visitor centers, also contributes to these impacts, but mitigation measures are in place to ensure that
these impacts are negligible to these populations. The negligible to moderate adverse effects of these
actions, when combined with the short- to long-term negligible to minor adverse impacts of
alternative 3, would result in short- and long-term moderate adverse cumulative impacts on these
species. Alternative 3 would contribute a small amount to the overall adverse cumulative impacts.

Conclusion

Alternative 3 would limit the impacts on swans and eagles through use limits, guiding requirements,
and little overlap between OSV use and the active swan nesting season. Guiding requirements and the
slight reduction in the number of transportation events when compared to recent maximum allowable
use (alternative 2) would limit impacts on eagles and swans under alternative 3 and result in localized
short- and long-term, negligible to minor, adverse impacts, with impacts slightly less than

alternative 2. Cumulative impacts would be long-term moderate adverse, and alternative 3 would
contribute a small amount to the overall adverse cumulative impacts.

Impacts of Alternative 4: Manage OSV Use by Transportation Events
Displacement, Behavioral, and Physiological Effects

Alternative 4 would manage OSV use in the park based on transportation events. One event would
initially equal 1 group of snowmobiles (maximum of 10 per group, an average of 7 over the winter
season) or 1 snowcoach. A maximum of 110 transportation events would be allowed each day; however,
no more than 50 events could be snowmobile groups. Forty-six of the snowmobile events would be
guided groups with a seasonal average size of 7 and a maximum of 10 snowmobiles. The remaining

4 snowmobile events would be non-commercially guided groups with a limit of 5 snowmobiles per group.
Operators would decide whether to “spend” their daily allotments of transportation events on snowmobile
groups or snowcoaches. As a result, the daily makeup and number of OSVs in the park could range from
0 to 480 snowmobiles and 60 to 106 snowcoaches. At maximum daily snowmobile use, OSVs could
increase to a maximum of 540 OSVs (480 snowmobiles and 60 snowcoaches), an increase over the most
recent interim rule (alternative 2), which allowed for 396 OSVs (318 snowmobiles and 78 snowcoaches);
however, this level of OSV use is within the range experienced at the park during historical (pre-2004)
and recent (2004-2009) use periods. If snowcoaches were maximized on a given day, their numbers
would increase over those allowed in alternative 2; but total OSVs for that day (106 snowcoaches,

0 commercially guided snowmobiles, and 20 non-commercially guided snowmobiles) would be less than
one-third of the number of vehicles allowed under the most recent interim rule (alternative 2). Regardless
of the daily make-up of OSVs, the maximum number of daily transportation events would be less under
alternative 4 (110 events) compared to the maximum number allowed under the 2009 to 2013 interim
regulations (potential for 123 transportation events assuming an average snowmobile group size of 7 and
a potential for a maximum of 237 transportation events). If technologies were to improve and OSVs meet
voluntary E-BAT standards (which would reduce the sound emissions from OSVs) the total number of
snowmobiles would stay the same, with the potential to increase the number of snowcoaches from 106 to
212. If the snowcoach group size were to increase from 1 to 2 coaches, the 2 coaches would travel as
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close together as possible allowing for safety and would be considered 1 transportation event for purposes
of managing OSV use. Additional impacts are not expected under this scenario, because the number of
transportation events would remain the same as allowed under non-E-BAT standards.

Recent wildlife behavioral observations found few active responses by eagles or swans when exposed
to groups of OSVs, as described in alternative 2. A decrease in the number of transportation events
under alternative 4 compared to use levels under the 2009 to 2013 interim regulations (alternative 2)
would result in reduced frequency of interactions between OSVs and eagles or swans, overall
decreasing interaction duration, and resulting in fewer adverse behavioral, physiological, and
displacement effects. The daily ratio of OSVs (snowmobile groups to snowcoaches) would depend on
the operators and cannot be predicted at this time; however, there would be a decrease in daily
transportation events under alternative 4 (110 events) compared to those permitted under the 2009 to
2013 interim regulations (daily average of 123 with a potential maximum of 237). On average, the
daily number of transportation events would be lower than those permitted under the 2009 to 2013
interim regulations. Behavioral observations under use levels during the 2009 to 2013 interim
regulations show limited displacement and few energetically costly behavioral responses, which
would also likely limit physiological responses in swans and eagles. This indicates that a majority of
both swans and eagles are expected to demonstrate limited responses to the number of transportation
events proposed for alternative 4. Also, swans demonstrate some level of habituation to OSVs.
Alternative 4 would allow for up to 4 non-commercially guided snowmobile groups daily. As
previously stated, non-commercial guides would receive guide training; therefore, it is assumed that
there would be no difference in impacts between commercial and non-commercial guides. However,
non-commercial guides would be clearly marked and ORV use would be monitored to ensure that the
use is consistent with park requirements and impacts are within those expected for guided use. Non-
commercially guided users are likely to travel in a more random fashion throughout the day, without
the morning/evening peaks observed for guided users. This may limit the potential for wildlife
habituation to OSVs. However, since non-commercially guided snowmobile groups would make up
less than 4 percent of total daily transportation events it is not expected that non-commercially guided
use would have different impacts from commercially guided use. For these reasons, impacts on swans
and eagles under alternative 4 would be localized, short-term negligible to minor adverse, and would
be less under alternative 2 or 3 due to the reduced number of transportation events.

Population-level Effects

For bald eagles and swans, increased behavioral responses to OSVs may result in reproductive failure,
mortality, or nest abandonment, as described under alternative 2. The 400-meter no-stopping buffer
near eagle nests that would be observed by all guided groups and regulations on group size would
decrease the duration and frequency of encounters with OSVs. Daily OSV numbers could be variable
but the number of transportation events would be no greater than 110. Daily transportation events
would decrease over those permitted under the 2009 to 2013 interim regulations (alternative 2). The
OSV use season overlaps with the season for the establishment of nesting territory by breeding pairs
of swans. Increased behavioral responses by swans to OSV use under alternative 4 may result in minor
to moderate impacts. There is little overlap of OSV use with the active swan nesting season, which
would limit impacts on that species. Population-level impacts under alternative 4 would be long-term
negligible to minor adverse, and would be less than alternative 2 or 3 due to the reduced number of
transportation events.

Cumulative Effects

Impacts on trumpeter swans and bald eagles from other past, present, and reasonably foreseeable
future actions would be the same as described for alternative 1. These impacts are a result of the
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variety of land and wildlife management activities on lands near or adjacent to the park including the
consolidation of checkerboard lands in the Gallatin National Forest, the Gallatin National Forest and
the Beartooth District of Custer National Forest travel management plans, and timber harvests on
adjoining lands. New construction in the park, such as that for roads and new visitor centers, also
contributes to these impacts, but mitigation measures are in place to ensure that these impacts are
negligible to these populations. The negligible to moderate adverse effects of these actions, when
combined with the short- to long-term negligible to minor adverse impacts of alternative 4, would
result in short- and long-term moderate adverse cumulative impacts on these species. Alternative 4
would contribute a small amount to the overall adverse cumulative impacts.

Conclusion

Alternative 4 would limit impacts on swans and eagles through use-limits, providing training for and
limiting non-commercially guided snowmobile groups, and little overlap of OSV use with the active
swan nesting season. Given these conditions and the mitigation measures that would be implemented,
impacts on eagles and swans under alternative 4 would be localized short- to long-term negligible to
minor adverse, and would be less than under alternative 2 or 3 due to the reduced number of
transportation events. Cumulative impacts would be long-term moderate adverse, and alternative 4
would contribute a small amount to the overall adverse cumulative impacts.

GRAY WOLVES

Since their reintroduction from 1995 to 1997, wolf numbers increased until 2003, when density-
dependent factors unrelated to OSV use (including disease) caused declines. Wolves in Wyoming are
classified as a non-essential, experimental population by the USFWS, and per the ESA (10(j)), are
managed within Yellowstone as a threatened population. Gray wolves rarely encounter OSV users in
the park, and it would appear that wolves avoid areas of frequent OSV use (McClure et al. 2009).
During winter foraging travels, gray wolves frequent ungulate winter ranges including the
Yellowstone northern range and areas of geothermic influence in the park (Green, Mattson, and Peek
1997); there are fewer wolves in the interior of the park than on the northern range because there are
fewer elk in the interior (Smith et al. 2010; Sacklin pers. comm. 2010). Elk make up 83 percent of the
wolves’ diet, and other ungulates compose most of the remainder. Ungulate carcasses from winter-kill
are also consumed during the spring denning season (Creel et al. 2007). During winter, wolves appear
to travel primarily at night when in developed areas, with several nocturnal kills documented in these
areas. Wolves den in April, after the winter use season has ended (Smith et al. 2010).

Disturbance to wolves from OSV use has been occasionally observed during wildlife monitoring
surveys, and the majority of wolf responses to OSV use consisted of “look-resume” or no visible
response (McClure et al. 2009). Although higher glucocorticoid levels have been documented in
wolves at locations and times with increased snowmobile use, there is no evidence that this has caused
population-level effects (Creel et al. 2002). Compacted OSV routes may provide low energy winter
travel routes for wolves to access areas of ungulate use, or may direct the movements of wolves along
roads, due to the ease of travel.

Wolves in and around Yellowstone rarely pose a threat to humans or demonstrate begging behaviors
or approach humans, due to an abundance or native prey animals, general avoidance of humans, and in
part due to hazing of any wolves frequenting areas of human use or development or observed
approaching people. In 2009, the four-member Canyon wolf pack was successfully hazed away from a
denning site near Mammoth Hot Springs. Although the pack did not approach humans and was not
food conditioned, the amount of human use in the area frequented by the wolves was an issue. After
hazing, the pack moved on to its summer range in Hayden Valley. During the previous summer, prior
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to the hazing events of spring 2009, the wolves had approached vehicles and frequently traveled on
the Hayden Valley road. In summer 2009, following hazing, the Canyon wolves did not demonstrate
these behaviors. The success of hazing with this pack and other wolf hazing in the park indicates that
hazing is a successful strategy for habituated wolves, and effectively stops unwanted behaviors (Smith
et al. 2010). Due to its level of habituation, hazing was not attempted on a yearling wolf from the
Gibbons pack; this wolf was lethally removed on May 19, 2009 because of apparent food conditioning
and habituation to humans demonstrated by the wolf approaching humans and chasing several park
visitors. This wolf had likely been fed by people (Smith et al. 2010). Guiding requirements, education
on proper storage of food and behavior around wildlife, and limits on the total number of visitors a
day reduce the development of habituation in park wolves due to winter use. It appears that wolves
generally avoid encounters with OSV users, and may preferentially choose to travel on OSV roads
during times of low human activity (Smith et al. 2008, 2009, 2010).

Impacts of Alternative 1: No Action - No Snowmobile/Snowcoach Use
Displacement, Behavioral, and Physiological Effects

Although a few visitors might travel into the park on foot (skiers and snowshoers), it is unlikely that
they would venture far into the park or into the winter ranges of wolves or that visitors would
encounter any roaming wolves anywhere else in the park due to the scarcity and elusiveness of wolves
and their propensity for night or dusk travel, when humans are generally not active in the park (Smith
et al. 2009). Because no OSV use would be permitted under this alternative, OSVs would not operate
in the wolves’ winter range. Encounters are possible, but wolves are likely to generally avoid
interaction and effects would be short-term and rare. Therefore, minimal displacement is expected to
occur under this alternative and behavioral and physiological effects would be extremely rare.
Displacement, behavioral, and physiological impacts on wolves under alternative 1 would be
localized, short-term negligible adverse.

Population-level Effects

Under this alternative there would be negligible population-level effects such as disturbance during
denning season, or disruption of hunting success. This is because there would be a nearly complete
lack of interaction or encounters between winter users and wolves. Impacts would be long-term
negligible adverse.

Cumulative Effects

Wolves in Wyoming were proposed for delisting from the ESA by the USFWS on October 4, 2011.
However, until a final rule is published in the Federal Register, wolves are still protected under the
ESA in Wyoming. Once delisting is final, the State of Wyoming would have management
responsibility for wolves outside the park and the Wind River Reservation, and a 5-year monitoring
period would commence during which the state would submit annual reports to the USFWS. The
Wyoming Gray Wolf Management Plan (Wyoming Game and Fish Commission 2011) calls for
wolves to be managed as a “trophy game animal” within a Wolf Trophy Game Management Area.
Outside the Wolf Trophy Game Management Area wolves would be classified as a “predatory
animal.” The management plan commits to maintaining at least 10 breeding pairs and at least

100 individuals within the area of the state under its management. It also would establish a wolf
hunting season and hunting areas. Wolves have been delisted in Idaho and Montana and are currently
managed by those states under their respective wolf management plans. Both states allow wolf
hunting and trapping seasons depending on population size. During the 2011/2012 season in Idaho,
253 wolves were harvested by hunting and 123 by trapping (Idaho Department of Fish and Game
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2012). In Montana, 166 wolves were harvested during the 2011 wolf hunt (Montana Fish Wildlife and
Parks 2012). All three states are required to maintain the long-term viability of wolves. The
reasonably foreseeable delisting of wolves in Wyoming and implementation of a hunting season in
areas outside the park, along with active management in the states of Idaho and Montana that includes
hunting and trapping of wolves, would result in both long- and short-term minor to moderate adverse
impacts on wolf populations in the greater Yellowstone area.

The Gallatin National Forest Travel Plan Revision and the Beartooth Custer National Forest Travel
Management Plan are now being implemented. Actions associated with these plans could affect
wolves, but negative effects would be minimized because federal and state wildlife management
agencies are required to ensure the long-term viability of wolves in their planning efforts and projects.
Impacts would be long-term negligible to minor adverse.

The Gallatin National Forest has recently consolidated much of its checkerboard public and private
land holdings, accompanied by the consolidation of private lands, particularly in the Big Sky area.
This means there are larger tracts of public land that are less likely to be developed, but also large
areas of private lands that are more likely to be developed. The net effects of these actions on wolves
are difficult to predict.

The Gardiner Basin and Cutler Meadows restoration (currently in progress) would likely benefit wolf
prey species, because the prey species preferred browse of native plants would be favored by these
restorations, with overall long-term beneficial impacts on wolves.

The impacts of past, present, and foreseeable future actions would be long-term minor adverse. The
impacts of these past, present, and reasonably foreseeable future actions, combined with the short- and
long-term negligible adverse impacts of alternative 1, would result in long-term minor adverse
cumulative impacts on wolves. Alternative 1 would contribute a small amount, if at all, to the overall
cumulative impacts.

Conclusion

Alternative 1 would result in short- and long-term negligible adverse impacts on wolves in the park
because OSV use would be limited to minimal administrative use and there would be no observable
impacts. The limited human presence would have long-term beneficial impacts. Cumulative impacts
would be long-term, minor, adverse, and alternative 1 would contribute a small amount to the overall
cumulative impacts.

Impacts of Alternative 2: Continue Snowmobile/Snowcoach Use at 2012/2013 Winter
Season Interim Regulation Limits

Displacement, Behavioral, and Physiological Effects

Alternative 2 would continue use levels under the 2009 to 2013 interim regulations of up to 318 guided
snowmobiles and 78 guided snowcoaches per day. For purposes of comparison to alternative 4 with

110 transportation events, this would result in an average of 123 daily transportation events, with a
potential maximum of 237 transportation events. Winter road monitoring crews rarely observed
behavioral responses by wolves to OSVs in Yellowstone, due to infrequent encounters, with a total of
only 14 sightings of wolf-OSV interaction over the last seven winter monitoring seasons. Generally,
responses by wolves are either look-resume or no visible response (McClure et al. 2009). Glucocorticoid
measurements from wolves in Yellowstone and other areas where wolves are exposed to snowmobiles
were correlated between and within years during periods of higher OSV activity (Creel et al. 2002).
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Chronic elevated glucocorticoid levels may result in long-term adverse effects on immune function and
body condition, decreasing survival and reproductive rates (Sapolsky 1992). No evidence exists for
population-level effects (Creel et al. 2002). Also, frequent exposure to humans may result in habituation
by wolves, resulting in possible lethal removal if wolves lose fear of humans and begin to engage in
problematic behaviors such as approaching humans or chasing visitors (Smith et al. 2010).

Wolves appear to avoid interaction with OSV users, but there is no evidence from wolf territories in
the park of large-scale displacement or habitat avoidance (Smith, Stahler, and Guemsey 2005).
Observations of habitat use by radio-collared wolves indicate that wolves frequently travel in the
Madison-Firehole-Gibson basin during Winter OSV use, but avoid areas of human activity during the
day. Wolf tracks were frequently observed on roads at night, suggesting that wolves travel on roads at
night to conserve energy but avoid OSV activity during the day (Smith, Stahler, and Guemsey 2005,
2006). It appears that wolves avoid encounters with OSVs and maintain normal travel activities in the
park. Wolves may travel on roads to conserve energy, but they do not appear to follow roads for long
distances, or to areas they would not frequent otherwise. Physiological responses would likely be
increased with increased numbers of OSVs in the park (or with increased transportation events), but
guiding requirements and use-limits under alternative 2 would limit these responses. Therefore,
impacts under alternative 2 would be localized, short-term negligible to minor adverse.

Population-level Effects

Wolf populations in the park have grown during periods of much higher OSV use than those currently
occurring (with daily averages of 795 snowmobiles/day), and data suggest that inter-species
aggression and natural mortality causes including diseases influence park wolf populations more than
disturbance from OSV use. However, in the first few years after wolves were reintroduced to the
Lamar Valley in 1995 and 1996, there was little interspecies competition due to the low total number
of wolves in the park and large unoccupied territories containing ample available prey species, so it is
unknown how OSV use affected population growth. Additionally, wolf hunting success data suggest
that wolves are more likely to successfully bring down an elk in areas that are flat, open, and near
roads (Creel and Winnie 2005). Such data suggest that avoidance of such areas by wolves during the
day, due to OSV use, may limit their hunting success, in turn increasing energy expenditure and
mortality and decreasing reproductive success. Also, the levels of use under alternative 2 could result
in some increases in glucocorticoid levels, indicating increased stress, which could eventually affect
the reproductive and survival rates of this species; however, chronic elevations that would result in
decreased reproductive survival rates of this species are unlikely. Therefore, population-level impacts
under alternative 2 are predicted to be long-term negligible to minor adverse.

The impacts described above would be mitigated under this alternative through several measures. If
NPS monitoring indicates that human presence or activities are having unacceptable effects on wolves
that cannot be otherwise mitigated, selected areas of the park (including sections of roads) may be
closed to visitor use. Additionally, areas within a 1-mile radius of a wolf den are closed to public entry
and many of the wolf dens are already within grizzly bear spring closure areas, which are protected
from human disturbance.

Cumulative Effects

Impacts on wolves from other past, present, and reasonably foreseeable future actions would be the
same as described for alternative 1. These impacts are a result of the variety of land and wildlife
management activities occurring on lands near or adjacent to the park including the consolidation of
checkerboard lands in the Gallatin National Forest, the Gallatin National Forest and the Beartooth
District of Custer National Forest travel management plans, timber harvests on adjoining lands, and
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the reintroduction of gray wolves to the greater Yellowstone area, one of the largest causes of these
impacts. Within the park, these impacts are a result of active management of the park’s elk and bison
populations, as well as other wildlife management programs such as the planned remote vaccine
delivery to bison, a minimal contributor to impacts on the gray wolf population. New construction in
the park, such as that for roads and new visitor centers, also contributes to these impacts, but
mitigation measures are in place to ensure that impacts are negligible to these populations. The minor
adverse effects of these actions, when combined with the short- and long-term negligible to minor
adverse impacts of alternative 2, would result in long-term minor adverse cumulative impacts on
wolves. Alternative 2 would contribute a small amount to the overall adverse cumulative impacts.

Conclusion

Alternative 2 would result in short- and long-term negligible to minor adverse impacts on wolves in
the park because OSV use levels and guiding requirements use would limit the duration of interaction
and the approach distance of OSV users. Cumulative impacts would be long-term minor adverse, and
alternative 2 would contribute a small amount to the overall adverse cumulative impacts.

Impacts of Alternative 3: Transition to Snowcoaches Meeting BAT Requirements Only
Displacement, Behavioral, and Physiological Effects

Alternative 3 would reduce OSV use levels and the overall number of transportation events (from an
average of 123 and 237 maximum permitted under the 2009 to 2013 interim regulations to 120) once
all snowcoaches meet BAT requirements (winter season 2015/2016) and the 3-year phaseout of
snowmobiles is complete (winter season 2020/2021). Once this phaseout is complete OSV numbers
would equal 120 guided snowcoaches per day and 0 snowmobiles or 120 transportation events. Prior
to this phaseout, the impacts of alternative 3 would be the same as those of alternative 2. Once the
3-year phaseout is completed, the lower number of transportation events per day, compared to recent
maximum allowable use, would limit the frequency and duration of OSV presence in the park, and
would minimally elevate glucocorticoid levels in wolves, potentially resulting in fewer long-term
adverse effects on immune function and body condition (Sapolsky 1992).

Wolves appear to avoid interaction with OSV users, but there is no evidence from wolf territories in
the park of large-scale displacement or habitat avoidance (Smith, Stahler, and Guemsey 2005).
Observations of habitat use by radio-collared wolves indicate that wolves frequently travel in the
Madison-Firehole-Gibson basin during Winter OSV use, but avoid areas of human activity during the
day. Wolf tracks were frequently observed on roads, suggesting that wolves travel on roads at night or
when OSVs are not present to conserve energy, but avoid OSV activity during the day. This indicates
that displacement is short term and directly results from OSV presence (Smith, Stahler, and Guemsey
2005, 2006). Frequent exposure to humans may result in habituation by wolves, resulting in possible
lethal removal if wolves lose fear of humans and begin to engage in problematic behaviors such as
approaching humans or chasing visitors (Smith et al. 2010). Such habituation behaviors by wolves
have not been attributed to OSV visitors following the establishment of guiding requirements.

Under alternative 3 the frequency and duration of motorized vehicle presence in the park would
decrease compared to recent maximum allowable use and wolves would need to spend less time
avoiding encounters with OSVs, resulting in only small-scale, temporary displacement. Physiological
responses would decrease with lower numbers of motorized users in the park. Therefore, impacts
would be localized, short-term negligible to minor adverse.
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Population-level Effects

Wolf populations in the park have grown during periods of much higher OSV use (daily averages of
795 snowmobiles per day) than that which would occur under alternative 3, and data suggest that
inter-species aggression and natural causes influence park wolf populations more than OSV use, as
described under alternative 2. Such data suggest that avoidance of such areas by wolves during the day
due to OSV use may limit their hunting success, in turn increasing energy expenditure and mortality
and reducing reproductive success. Also, it is likely that the levels of use under alternative 3 would
result in some increases in glucocorticoid levels, indicating increased stress. However, chronic
elevations that would result in decreased reproductive survival rates of this species are unlikely.
Therefore, population-level impacts under alternative 3 are predicted to be long-term negligible
adverse.

Cumulative Effects

Impacts on wolves from other past, present, and reasonably foreseeable future actions would be the
same as described for alternative 1. These impacts are a result of the variety of land and wildlife
management activities occurring on lands near or adjacent to the park including the consolidation of
checkerboard lands in the Gallatin National Forest, the Gallatin National Forest and the Beartooth
District of Custer National Forest travel management plans, timber harvests on adjoining lands, and
reintroduction of gray wolves to the greater Yellowstone area, one of the largest causes of these
impacts. Within the park, these impacts are a result of active management of the park’s elk and bison
populations, as well as other wildlife management programs such as the planned remote vaccine
delivery to bison, a minimal contributor to impacts on the gray wolf population. New construction in
the park, such as that for roads and new visitor centers, also contributes to these impacts, but
mitigation measures are in place to ensure that these impacts are negligible to these populations. The
minor adverse effects of these actions, when combined with the short- and long-term negligible to
minor adverse impacts of alternative 3, would result in long-term minor adverse cumulative impacts
on wolves. Alternative 3 would contribute a small amount to the overall adverse cumulative impacts.

Conclusion

Alternative 3 would result in short- and long-term negligible to minor adverse impacts on wolves in
the park because OSV use, or total number of transportation events, would be slightly reduced from
the levels permitted under the 2009 to 2013 interim regulations (alternative 2) and the duration of
encounters and approach distance of OSV users when encountering wolves would be limited due to
guiding requirements. Cumulative impacts would be long-term minor adverse, and alternative 3 would
contribute a small amount to the overall adverse cumulative impacts.

Impacts of Alternative 4: Manage OSV Use by Transportation Events
Displacement, Behavioral, and Physiological Effects

Alternative 4 would manage OSV use in the park based on transportation events. One event would
initially equal 1 group of snowmobiles (maximum of 10 per group, an average of 7 over the winter
season) or 1 snowcoach. A maximum of 110 transportation events would be allowed each day; however,
no more than 50 events could be snowmobile groups. Forty-six of the snowmobile events would be
guided groups with a seasonal average size of 7 and a maximum of 10 snowmobiles. The remaining 4
snowmobile events would be non-commercially guided groups with a limit of 5 snowmobiles per group.
Operators would decide whether to “spend” their daily allotments of transportation events on snowmobile
groups or snowcoaches. As a result, the daily make-up and number of OSVs in the park could range from

Winter Use Plan / Supplemental Environmental Impact Statement 239



Chapter 4: Environmental Consequences

0 to 480 snowmobiles and from 60 to 106 snowcoaches. At maximum daily snowmobile use, OSVs could
increase to a maximum of 540 OSVs (480 snowmobiles and 60 snowcoaches), an increase over the most
recent interim rule (alternative 2), which allowed for 396 OSVs (318 snowmobiles and 78 snowcoaches);
however, this level of OSV use is within the range experienced at the park during historical (pre-2004)
and recent (2004-2009) use periods. If snowcoaches were maximized on a given day, their numbers
would increase over those allowed in alternative 2; but total OSVs for that day (106 snowcoaches, 0
commercially guided snowmobiles, and 20 non-commercially guided snowmobiles) would be less than
one-third of the number of vehicles allowed under the most recent interim rule (alternative 2). Regardless
of the daily makeup of OSVs, the maximum number of daily transportation events would be less under
alternative 4 (110 events) compared to the maximum number allowed under the 2009 to 2013 interim
regulations (potential for 123 transportation events assuming an average snowmobile group size of 7 and
a potential for a maximum of 237 transportation events). If technologies were to improve and OSVs meet
voluntary E-BAT standards (which would reduce the sound emissions from OSVs) the total number of
snowmobiles would stay the same, with the potential to increase the number of snowcoaches from 106 to
212. If the snowcoach group size were to increase from 1 to 2 coaches, the 2 coaches would travel as
close together as possible allowing for safety and would be considered 1 transportation event for the
purposes of managing OSV use. Additional impacts are not expected under this scenario, because the
number of transportation events would remain the same as allowed under non-E-BAT standards.

Winter road monitoring crews rarely observed behavioral responses by wolves to OSVs in
Yellowstone, due to infrequent encounters, with a total of only 14 sightings of wolf-OSV interaction
over the last seven winter monitoring seasons. Generally, responses by wolves are either look-resume
or no visible response (McClure et al. 2009). Glucocorticoid measurements from wolves in
Yellowstone and other areas where wolves are exposed to snowmobiles were correlated between and
within years during periods of higher OSV activity (Creel et al. 2002). Chronic elevated
glucocorticoid levels may result in long-term adverse effects on immune function and body condition,
decreasing survival and reproductive rates (Sapolsky 1992). No evidence exists for population-level
effects (Creel et al. 2002). Also, frequent exposure to humans may result in habituation by wolves,
resulting in possible lethal removal if wolves lose fear of humans and begin to engage in problematic
behaviors such as approaching humans or chasing visitors (Smith et al. 2010).

Wolves appear to avoid interaction with OSV users, but there is no evidence from wolf territories in
the park of large-scale displacement or habitat avoidance (Smith, Stahler, and Guernsey 2005).
Observations of habitat use by radio-collared wolves indicate that wolves frequently travel in the
Madison-Firehole-Gibson basin during winter OSV use, but avoid areas of human activity during the
day. Wolf tracks were frequently observed on roads, suggesting that wolves travel on roads at night or
when OSVs are not present to conserve energy, but avoid OSV activity during the day, indicating that
displacement is short term and directly results from OSV presence (Smith, Stahler, and Guernsey
2005, 2006). Frequent exposure to humans may result in habituation by wolves, resulting in possible
lethal removal if wolves lose fear of humans and begin to engage in problematic behaviors such as
approaching humans or chasing visitors (Smith et al. 2010). Such habituation behaviors by wolves
have not been attributed to OSV visitors following the establishment of guiding requirements. A
decrease in OSV, or in transportation events, would result in a reduced frequency of interactions
between OSVs and wolves resulting in fewer adverse behavioral, physiological, and displacement
effects. An increase in OSVs and transportation events would have the opposite effect. The daily
makeup of OSVs would depend on the operators and cannot be predicted at this time; however, the
number of transportation events would remain the same and there would be a slight decrease in the
number of daily transportation events under alternative 4 compared to those permitted under the 2009
to 2013 interim regulations. On average, daily OSV levels would be reduced from 123 (as allowed
under current management represented by alternative 2) to 110. Alternative 4 would allow for up to
four non-commercially guided snowmobile groups daily. As previously stated, non-commercial guides
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would receive guide training; therefore, it is assumed that there would be no difference in impacts
between commercial and non-commercial guides. However, non-commercially guided use would be
monitored to ensure ORV use is consistent with park requirements and impacts are consistent with
those expected for guided use. Therefore, impacts under alternative 4 would be localized, short-term
negligible to minor adverse, and would be reduced from those under alternatives 2 and 3. As discussed
above, should all OSVs meet voluntary E-BAT standards, the increase in OSV use would not increase
the overall number of transportation events and would not be expected to increase impact levels
beyond a minimal level.

Population-level Effects

Wolf populations in the park have grown during periods of higher OSV use (daily averages of

795 snowmobiles/day) than those that would occur under alternative 4, and data suggest that
interspecies aggression and natural causes influence park wolf populations more than OSV use, as
described under alternative 2. Such data suggest that avoidance of such areas by wolves during the
day, due to OSV use, may limit their hunting success, in turn increasing energy expenditure and
mortality and reducing reproductive success. Chronic elevations that would result in decreased
reproductive survival rates of this species are unlikely. Therefore, population-level impacts under
alternative 4 are predicted to be long-term minor adverse. As discussed above, should all OSVs meet
voluntary E-BAT standards the increase in OSV use would not increase the overall number of
transportation events and would not be expected to increase impact levels beyond a minimal level.

Cumulative Effects

Impacts on wolves from other past, present, and reasonably foreseeable future actions would be the
same as described for alternative 1. These impacts are a result of the variety of land and wildlife
management activities occurring on lands near or adjacent to the park including the consolidation of
checkerboard lands in the Gallatin National Forest, the Gallatin National Forest and the Beartooth
District of Custer National Forest travel management plans, timber harvests on adjoining lands, and
the reintroduction of gray wolves to the greater Yellowstone area, one of the largest causes of these
impacts. Within the park, these impacts are a result of active management of the park’s elk and bison
populations, as well as other wildlife management programs such as the planned remote vaccine
delivery to bison, a minimal contributor to impacts on the gray wolf population. New construction in
the park, such as that for roads and new visitor centers, also contributes to these impacts, but
mitigation measures are in place to ensure that these impacts are negligible to these populations. The
minor adverse effects of these actions, when combined with the short- and long-term negligible to
minor adverse impacts of alternative 4, would result in long-term minor adverse cumulative impacts
on wolves. Alternative 4 would contribute a small amount to the overall adverse cumulative impacts.

Conclusion

Alternative 4 would result in short- and long-term negligible to minor adverse impacts on wolves in
the park, less than those expected under alternatives 2 and 4. OSV use, specifically the number of
transportation events, would be reduced from the levels permitted under the 2009 to 2013 interim
regulations, which would reduce the frequency of OSV encounters with wolves. Should all OSVs meet
voluntary E-BAT standards, it would not increase the overall number of transportation events and
would not be expected to increase impact levels beyond a minimal level. Cumulative impacts would
be long-term minor adverse, and alternative 4 would contribute a small amount to the overall adverse
cumulative impacts.
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AIR QUALITY

GUIDING REGULATIONS AND POLICIES

Air quality is addressed in NPS Management Policies 2006. The NPS Management Policies 2006 state
that NPS will “seek to perpetuate the best possible air quality in parks to (1) preserve natural resources
and systems; (2) preserve cultural resources; and (3) sustain visitor enjoyment, human health, and
scenic vistas” (NPS 2006a; Section 4.7.1). NPS Management Policies 2006 further state that the NPS
will assume an aggressive role in promoting and pursuing measures to protect air quality related
values (AQRVs) from the adverse impacts of air pollution.

In addition, in compliance with the Clean Air Act (CAA), the U.S. Environmental Protection Agency
(EPA) has promulgated National Ambient Air Quality Standards (NAAQS) and regulations. The
standards were enacted for the protection of the public health and welfare, allowing for an adequate
margin of safety. To date, the EPA has issued standards for the following criteria pollutants: carbon
monoxide (CO), sulfur dioxide (SO,), particles with a diameter less than or equal to a nominal 10
micrometers (PM,), particles with a diameter less than or equal to a nominal 2.5 micrometers (PM, s),
ozone (O3), nitrogen dioxide (NO,), and lead (Pb). Each state and locality has the primary
responsibility for air pollution prevention and control. Refer to “Chapter 3: Affected Environment” for
more information on each of the criteria pollutants and associated NAAQS, the Prevention of
Significant Deterioration (PSD) program and state-level air quality standards.

METHODOLOGY

This section provides an overview of the major components of the air quality analysis methodology.
For detailed technical information on the development of emissions factors, background
concentrations and other modeling assumptions, refer to the air emissions modeling report available
online at http://www.nps.gov/yell/parkmgmt/winterusetechnicaldocuments.htm.

Criteria Pollutant Concentrations

The park, in consultation with the NPS Air Resources Division (ARD), selected four locations for air
quality modeling based on OSV traffic levels. To help compare and contrast different levels of OSV
use, the sites were selected to include those areas where the highest pollutant concentrations would be
expected and to represent a range of OSV activity levels. The four locations selected for modeling are
the West Entrance, the West Entrance to Madison Junction Road, the Old Faithful staging area, and
the Canyon to Fishing Bridge road.

Maximum predicted ambient concentrations of CO, NO, and PM,, and PM, 5 were calculated for each
location using EPA-approved air quality models (CAL3QHCR and AERMOD). Impacts for each
alternative were assessed with respect to the NAAQS and the 1-hour CO state standard in Montana,
which is 23 parts per million (ppm) (compared to the 1-hour CO NAAQS of 35 ppm). The estimates
of maximum CO, NO,, PM, and PM, 5 concentrations generated by OSVs take into account emissions
data, meteorological phenomena, vehicle traffic/travel conditions, and the physical configurations of
roads and staging areas.

The air quality modeling procedures and assumptions were generally similar to those used for the
2011 Winter Use Plan/EIS. However, for CO, updated emissions data and other changes resulted in
increases in CO concentrations for this plan/SEIS relative to the 2011 Winter Use Plan/EIS analysis,
particularly at the West Entrance. All snowmobile and snowcoach emissions factors were based on an
updated emission test study conducted in March, 2012 (Ray et al. 2013). As a result of using the latest
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test data, the snowmobile CO emission factors used to represent “BAT snowmobiles” for this
plan/SEIS are higher than the 2011 Winter Use Plan/EIS factors. The 2012 emissions testing study
tested newer snowmobile models, but used the same methodology as the 2006 study. The exact cause
of the increase in snowmobile CO emissions relative to 2006 (particularly idle emissions for the 2011
Arctic Cat TZ1) is not known, and the manufacturer of this particular vehicle was unable to verify if
the measured emission levels were inconsistent with what they expected emission levels to be based
on dynamometer testing.

In addition, the plan/SEIS assumes a more realistic 80/20 gasoline/diesel snowcoach ratio for the
current fleet and a 70/30 gasoline/diesel snowcoach ratio for future BAT snowcoaches, compared to
the 50/50 ratio assumed for most alternatives in the 2011 Winter Use Plan/EIS. This also increased
plan/SEIS CO emission factors (and modeling results) over the 2011 Winter Use Plan/EIS values,
because gas snowcoaches have higher CO emissions than diesel snowcoaches. Refer to the air
emissions report (available online at
http://www.nps.gov/yell/parkmgmt/winterusetechnicaldocuments.htm) for further detailed information
regarding the modeling methodology and assumptions.

Additional changes to modeling were made between the draft plan/SEIS and this final plan/SEIS to
address questions raised during the public comment period. These changes are detailed in table 43.

TABLE 43: ADDITIONAL AIR QUALITY MODELING CHANGES

Draft plan/SEIS Air Final plan/SEIS Air Quality Rationale for Change

Quality Models Models
(Ray 2012a, Version 4.1) (Ray 2012a, Version 6.5)

Snowmobiles

Number of One emission factor: Three emission factors: Higher degree of specificity for
Emission Factors |, Based on weighted « Current conditions: based | emission factors.
composite of Arctic on weighted composite of | Captured NPS desire to use the
Cat (%) and Ski Doo Arctic Cat (63.3%) and ‘cleanest’ and ‘quietest’ BAT
(%). Used for all Ski Doo (36.7%) snowmobiles currently available
alternatives o New BAT: based on in the marketplace.
(scenarios). 100% Ski Doo Ace 600

e E-BAT: based on 33%
reduction from 100% Ski

Doo Ace 600
(Ray 2012a v 6.5, Table 11).
Queuing Old Faithful: 5 minutes. Old Faithful: 3 minutes. More representative of observed
conditions at site.
2011 Arctic Cat Minor changes to PEM
TZ1 and 2011 Ski measured emission values at
Doo Ace 600 recommendation of Frey (2012).

Winter Use Plan / Supplemental Environmental Impact Statement 243



Chapter 4: Environmental Consequences

Draft plan/SEIS Air Final plan/SEIS Air Quality Rationale for Change
Quality Models Models
(Ray 2012a, Version 4.1) (Ray 2012a, Version 6.5)
Snowcoaches
Number of One emission factor: Ten emission factors: based | Higher degree of specificity for
Emission Factors | based on weighted on future fleet combinations emission factors. (Ray 20123,
composite of 5 vehicles of BAT snowcoaches for Version 6.5, Table 17).
tested in March 2012. different plan/SEIS
alternatives (Ray 2012a,
Table 16). Number of
vehicles in each category is
listed along with the total
number of vehicles in Table
16 of Ray 2012a. Actual
emission factors can be
found in Table 17 of Ray
2012a.
Disregarded See Ray 2012a, Version BAT 1 was based on the
BAT 1 4.1, page 12. assumption that carbureted
bombardiers would be phased
out without replacement. NPS
believes these vehicles will be
retrofitted with modern EFI
gasoline engines that meet the
snowcoach BAT (Tier 2)
standards.
Definition of See Ray 2012a, Version See Ray 2012a (just below Operational definition was
Snowcoach BAT | 4.1, page 12. Table 14). incorrect in version 4.1.
Emission Factors Minor changes to PEM
Associated measured emission values at the
Snowcoaches recommendation of Frey (2012)
Used for after additional calculations.
Modeling

Emissions Inventory

In addition to the modeling analysis for determining potential short-term CO, NO,, and particulate
concentrations, an emissions inventory for criteria pollutants (CO, particulate matter (PM), and NO,)
and hydrocarbons in tons per winter season was completed for each alternative. An emissions
inventory of hazardous air pollutants (HAPs) (benzene, 1-3 butadiene, formaldehyde, and
acetaldehyde) was also completed. Emissions were calculated using travel estimates of OSVs used on
Yellowstone roads, the road lengths, and the modes of operation of the vehicles. Emission factors
were combined with daily vehicle traffic levels for each road segment for each alternative to
determine total parkwide emissions for each pollutant. The winter season was defined as a 90-day
period running from mid-December to mid-March.

Because Yellowstone is classified as a federal Class I area, PM;y increment comparisons under PSD
increments were assessed. PSD increments are the maximum permitted increases in pollutant
concentrations over baseline levels for PM;. For Class I areas, the PM;, PSD increments are 4 and

8 micrograms per cubic meter (ug/m’) for the annual and 24-hour averaging periods, respectively.
Winter OSV emissions were considered increment consuming or contributing sources for this analysis.
The analysis assessed PSD increments for the 24-hour averaging period only, since the sources of
concern are only present during the winter season and an annual average would not be applicable. This
assessment is a screening level approach and may indicate that a detailed analysis is required if
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concentrations are near the PM;o PSD increments. Furthermore, because the methodology employed in
this analysis is a screening-level analysis, it is not intended for regulatory purposes and does not
constitute a regulatory PSD increment consumption analysis.

Visibility Impacts

As required by the visibility protection provision of the CAA, additional requirements apply when a
proposed source has the potential to impair visibility in a Class I area (40 CFR 52.27 (d)), such as
Yellowstone. Potential visibility impacts for each alternative were assessed using the EPA
recommended screening model VISCREEN assuming worst-case meteorological conditions.

Analysis Scenarios

Under alternative 1, OSV use by visitors would not be allowed. Administrative OSV use would
continue under alternative 1, but at a reduced level compared to other alternatives because there would
be minimal operations within the park.

Alternatives 2 and 3 were modeled based on the maximum allowed level of OSV use each day of the
winter season as described in chapter 2. Alternative 4 was modeled based on the maximum allowable
daily use (10 snowmobiles per transportation event), as described in chapter 2, for comparison to
NAAQS standards. When addressing tons per year, average seasonal use was used.

Two fleet scenarios were modeled for alternative 2: current fleet (prior to the full implementation of
BAT for snowcoaches by 2017/2018) and the New BAT snowcoach fleet.

For alternative 3, the condition modeled assumed the complete transition to all BAT snowcoaches and
no snowmobiles. The earlier years of alternative 3, prior to the transition to all snowcoaches, was
assumed to be the same as alternative 2 (current fleet / current BAT).

Four modeling scenarios were used to represent the range of possible conditions under alternative 4:

e Alternative 4a assumes that the maximum allowable number of transportation events for
snowmobiles would be used (50 events). This means 480 snowmobiles and 60 snowcoaches
would be allowed to enter the park. Alternative 4a assumes a fleet of all BAT snowcoaches and
New BAT snowmobiles with a 90 g per kw/hr CO emissions limit.

e Alternative 4b assumes that the maximum number of transportation events for snowcoaches
would be used, which results in 0 commercially guided snowmobiles, 20 non-commercially
guided snowmobiles, and 106 snowcoaches entering the park. Alternative 4b assumes a fleet of
all BAT snowcoaches and New BAT snowmobiles with a 90 g per kw/hr CO emissions limit.

e Alternative 4c assumes the maximum number of transportation events for snowmobiles are used
(50 events) and all 480 snowmobiles would meet voluntary E-BAT standards. All snowcoaches
were assumed to meet the voluntary E-BAT standards and therefore allowed to double from 60 to
120.

e Alternative 4d assumes the maximum number of transportation events for snowcoaches (106) are
used and the number of snowcoaches is allowed to double from 106 to 212. The 20 snowmobiles
allowed in the park all meet voluntary E-BAT standards.
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e Overall, the modeling results presented below are similar to what would be expected based on
existing monitoring data. Modeling estimates for CO and PM overestimate emissions compared
to existing monitoring data, while the results for NO, slightly underestimate emissions. For all
pollutants analyzed (both those overestimated and underestimated) modeling results were
reasonable compared to monitoring and allow for an accurate comparison of alternatives.

Air Quality Modeling Considerations

Air quality modeling is used to estimate ambient air pollution concentrations from the various
management alternatives with their associated differing emissions. Models allow for an estimate of
ambient air concentrations to be made under a variety of potential conditions and at multiple locations
However, estimates of traffic patterns, emissions of the various pollutants, and vehicle composition
are all critical inputs to the modeling. Meteorological data considered representative of the area is
another critical input. The physical characteristics of the emission source(s), such as traffic along a
roadway or a staging or parking area, dictate the choice of model.

To gauge whether model estimates are reasonable, modeling results of current emissions under the
current management paradigm (318 snowmobiles and 78 snowcoaches) can be compared with ambient
air quality monitoring data collected in the park. Two park locations have monitoring that can be
compared to modeled results: the West Entrance and Old Faithful. The modeling done for the West
Entrance used a roadway intersection model that simulates traffic queuing and flow, while the
modeling for the Old Faithful area used a model appropriate for a staging area (ARS 2012). One to
one comparisons of model estimates to monitored values can only reasonably be done if all model
inputs are precisely known. In these modeling analyses, representative inputs are used, so a
comparison of recent, high measured values, associated with OSV use, to the maximum values from
the modeling can be used to gauge the reasonableness of the estimates.

The maximum values of the roadway CO modeling at the West Entrance, for current conditions, fall
within the range of the measured high values from the past three years, for both average and high OSV
use. The exception was the high OSV use, highest 1-hour estimate which is higher than measured.
Similarly, the highest estimate of NO, for both the average and high use OSV modeling falls within
the range of the highest recent measurements that were indicative of OSV use. Particulate matter (PM)
is underestimated by the model at the West Entrance. Possible explanations for the underestimate,
given the general agreement for CO and NO,, are either that OSV PM emission estimates are low, or
that there is another source of PM not considered in the modeling such as chimney smoke from the
town of West Yellowstone. Other factors that could cause modeled results to deviate somewhat from
monitored values could include locations of receptors (for modeling) compared to air quality
monitoring stations, sensitivity of shorter-duration standards (such as 1-hour CO standards) to outliers
or peaks, changing emission profiles of vehicles (relative emission rates of OSVs appear highly
sensitive to operating conditions such as snowfall, etc.) among other factors. However, even if the
maximum measured concentration of PM at the West Entrance is due to OSV use, a doubling of that
concentration due to a doubling of PM emissions would still be a minor impact (see “Intensity
Definitions” below).

The staging area modeling at Old Faithful systematically underestimates the high measured
concentrations for CO and PM (no NO, measurements were made at Old Faithful). The reason for this
is unknown but may be due to some of the reasons outlined above. However, the maximum measured
concentrations of CO and PM at Old Faithful are relatively low and if they were even doubled under
one of the alternatives the impacts would still be minor.
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Based on the available information, the roadway modeling for CO and NO, provides a reasonable
estimate of likely ambient pollution concentrations along roadways. PM estimates are somewhat low,
but measured concentrations are also low, such that projections made from the PM modeling are not
going to lead to erroneous conclusions. Similarly, the staging area modeling at Old Faithful
underestimates concentrations, but projections will not lead to erroneous conclusions.

Intensity Definitions

Concentrations at or above the NAAQS are not the expected natural condition for a park and could
result in a non-attainment designation for a park unit, reflecting unacceptable and polluted air.
However, pollutant concentrations below the NAAQS can also have substantial effects on park
resources and human health. The EPA has developed an AQI that correlates criteria pollutant
concentrations to associated health concern categories. The NPS used the AQI in combination with the
PRB concentration for each pollutant to develop the air quality intensity definitions shown in table 44
(NPS 2011a). The PRB concentration represents the natural background plus human pollution from
transport outside North America. The air quality intensity definitions reflect the importance of
maintaining excellent air quality in parks, not merely complying with the NAAQS. Even
concentrations at 80 percent of the NAAQS are considered a major impact.

TABLE 44: AIR QUALITY INTENSITY DEFINITIONS

1-hr Carbon 8-hr Carbon ‘ 24-hr PMy ‘ 24-hr PNz ‘ 1-hr Nitrogen
Impact level Monoxide (ppm) Monoxide (ppm) (pg/m3) (pg/ms) Dioxide (ppb)
Negligible 0-0.2 0-0.2 0-11 0-5 0-1
Minor 0.3-17.5 0.3-4.4 12-77 6-20 2-49
Moderate 17.6-27.9 45-7.1 78-119 21-28 50-79
Major 28.0-35.0 7.2-9.0 120-150 29-35 79-100

Source: Technical Guidance on Assessing Impacts to Air Quality in NEPA and Planning Documents (NPS 2011a).

A negligible impact is defined as the range of concentrations for each pollutant that is the highest
estimated PRB concentration, as determined by the EPA in its criteria pollutant documents and
pollutant assessments. Concentrations in this range are indistinguishable from variations in the

background concentrations that are of natural and long-range transport origin. The minor impact level

follows the AQI scale and corresponds to concentrations from the PRB up to an additional 50 percent

of the difference between the PRB and the NAAQS. The moderate impact level is from 51 to

79 percent of the NAAQS. The major impact level in table 44 corresponds to 80 to 100 percent of the

NAAQS for each pollutant. The EPA often uses 80 percent as a threshold warning for approaching the
NAAQS.

Qualitative visibility impact thresholds are defined separately from the air quality definitions
(table 45).
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TABLE 45: VISIBILITY INTENSITY DEFINITIONS

Impact Level ‘ Description

Negligible No perceptible visibility impacts are likely (no visible smoke, plume, or haze).

Perceptible visibility impacts occur, but are only visible from a small area of the park, are of
Minor short duration (less than one day per year) and are visible to only a few park visitors on the
days that they occur.

Perceptible visibility impacts occur and are visible from several areas of the park, occur
Moderate between one and several days per year, and many park visitors may observe them on the
days that they occur.

Perceptible visibility impacts occur and are visible from many areas of the park, occur many
Major days over the course of a year, or are visible to a majority of park visitors on the days that
they occur.

Source: Technical Guidance on Assessing Impacts to Air Quality in NEPA and Planning Documents (NPS
2011a).

Study Area

The study area for the assessment of the various alternatives is the park. The study area for the
cumulative impacts analysis is the park plus the lands adjacent to the park boundaries.

Criteria Pollutant Concentrations

Tables 46 and 47 show the maximum predicted 1- and 8-hour average CO concentrations for each of
the action alternatives. The modeling results indicate that winter use vehicle emissions would not
result in any exceedance of the CO NAAQS, or Montana’s stricter 1-hr CO standard of 23 ppm, under
any of the alternatives. The maximum predicted 1-hour CO concentrations are above background
levels, but less than 50 percent of the difference between background levels and the NAAQS, resulting
in minor impacts under any of the alternatives. The maximum predicted 8-hour CO concentrations are
in the minor range for all alternatives, except for alternatives 1 and 4b, which result in negligible
impacts.
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TABLE 46: MAXIMUM PREDICTED 1-HOUR CARBON MONOXIDE (CO) CONCENTRATIONS (IN PPM)

Site 2: Site 3: Site 4: Old
Site 1: West Canyon Faithful
West Entrance |to Fishing| Staging | Maximum
Alternative Fleet Assumption Entrance | to Madison| Bridge Area Impact
Alternative 1: No Action - | Administrative Use, 0.5 0.5 0.2 0.2 Minor
No Current Fleet
Snowmobile/Snowcoach
Use
Alternative 2: Continue |2a - Current Fleet, 318 11.2 1.0 0.3 0.3 Minor
Snowmobile/Snowcoach | snowmobiles and 78
Use at 2012/2013 Winter | snowcoaches
S Interi
Regulation Limits 2b - 318 snowmobiles | 103 0.8 0.3 03 |Minor
and 78 BAT
Snowcoaches
Alternative 3: Transition |120 BAT Snowcoaches, 0.7 0.9 0.3 0.2 Minor
to Snowcoaches No Snowmobiles
Meeting BAT (modeling scenario 3b)
Requirements Only
Alternative 4: Manage 4a - 480 New BAT 9.2 0.5 0.2 0.3 Minor
OSV Use by Snowmobiles, 60 BAT
Transportation Events Snowcoaches
110 E
(110 Events) 4b - 20 New BAT 0.6 0.9 03 02  |Minor
Snowmobiles, 106 BAT
Snowcoaches
4c - 480 E-BAT 6.3 0.9 0.3 0.2 Minor
Snowmobiles and 120
BAT Snowcoaches
4d - 20 New BAT 0.7 1.6 0.3 0.2 Minor

Snowmobiles, 212 BAT
Snowcoaches

Note: The 1-hour NAAQS for CO is 35 ppm and the stricter Montana state standard is 23 ppm.
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TABLE 47: MAXIMUM PREDICTED 8-HOUR CARBON MONOXIDE (CO) CONCENTRATIONS (IN PPM)

Site 2: Site 3: Site 4: Old
Site 1: West Canyon Faithful
West |Entrance to|to Fishing| Staging | Maximum
Alternative Fleet Assumption Entrance | Madison Bridge Area Impact
Alternative 1: No Action - | Administrative Use, 0.2 0.2 0.2 0.2 Negligible
No Current Fleet
Snowmobile/Snowcoach
Use
Alternative 2: Continue | 2a - Current Fleet, 318 1.6 0.3 0.2 0.2 Minor
Snowmobile/Snowcoach | snowmobiles and 78
Use at 2012/2013 Winter | snowcoaches
S Interi
Reez‘]icl’a"ﬁonnel_ri'mits 2b - 318 snowmobiles 15 0.2 0.2 0.2 Minor
and 78 BAT
Snowcoaches
Alternative 3: Transition | 120 BAT Snowcoaches, 0.2 0.3 0.2 0.2 Minor
to Snowcoaches Meeting | No Snowmobiles
BAT Snowcoaches (modeling scenario 3b)
Requirements Only
Alternative 4: Manage 4a - 480 New BAT 1.4 0.2 0.2 0.2 Minor
OSV Use by Snowmobiles, 60 BAT
Transportation Events Snowcoaches
110 E
(110 Events) 4b - 20 New BAT 0.2 0.2 0.2 0.2 Negligible
Snowmobiles, 106 BAT
Snowcoaches
4c - 480 E-BAT 1.1 0.3 0.2 0.2 Minor
Snowmobiles and 120
BAT Snowcoaches
4d - 20 New BAT 0.2 0.4 0.2 0.2 Minor
Snowmobiles, 212 BAT
Snowcoaches

Note: The 8-hour NAAQS for CO is 9 ppm.

Table 48 shows the maximum predicted 1-hour NO, concentrations for each of the alternatives. For all
alternatives, the modeling results indicate that the maximum 1-hour NO, concentrations would be well
below the NAAQS, except for 4a and 4c, as discussed below. For alternatives 1, 2a, 2b, 3, 4b, and 4d
the predicted maximum NO, concentrations would fall in the category of a minor impact (above
background levels, but less than 50 percent of the difference between background levels and the
NAAQS). There would be moderate impacts under alternatives 4a and 4c.

Table 49 shows the maximum predicted 24-hour PM, 5 concentrations for each of the alternatives. The
modeling results indicate that no winter use vehicle emissions from any of the alternatives would

result in exceedances of the 24-hour PM, s NAAQS. Under all alternatives, 24-hour PM, s

concentrations would be in the range of background concentrations (negligible impacts).
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TABLE 48: MAXIMUM PREDICTED 1-HOUR NITROGEN DIOXIDE (NO,;) CONCENTRATIONS (IN PPB)

Site 2: Site 3: Site 4: Old
Site 1: West Canyon Faithful
West Entrance |to Fishing| Staging | Maximum
Alternative Fleet Assumption Entrance | to Madison| Bridge Area Impact
Alternative 1: No Action - | Administrative Use, 9 11 4 0.4 Minor
No Current Fleet
Snowmobile/Snowcoach
Use
Alternative 2: Continue 2a - Current Fleet, 318 31.7 49.2 141 0.6 Minor
Snowmobile/Snowcoach | snowmobiles and 78
Use at 2012/2013 Winter | snowcoaches
S Interi
Regulation Limits 2b - 318 snowmobiles 245 445 13.1 0.5 Minor
and 78 BAT
Snowcoaches
Alternative 3: Transition | 120 BAT Snowcoaches, 19.3 16.9 6.0 0.5 Minor
to Snowcoaches Meeting | No Snowmobiles
BAT Requirements Only | (modeling scenario 3b)
Alternative 4: Manage 4a - 480 New BAT 34.5 69.7 20.7 0.5 Moderate
OSV Use by Snowmobiles, 60 BAT
Transportation Events Snowcoaches
110 Event
(110 Events) 4b - 20 New BAT 117 21.7 7.0 0.4 Minor
Snowmobiles, 106 BAT
Snowcoaches
4c - 480 E-BAT 34.0 50.7 15.0 0.5 Moderate
Snowmobiles and 120
BAT Snowcoaches
4d - 20 New BAT 21.7 29.8 7.0 0.5 Minor
Snowmobiles, 212 BAT
Snowcoaches
Note: The NAAQS for NO; is 100 ppb, for the 1-hour averaging period.
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TABLE 49: MAXIMUM PREDICTED 24-HOUR PM, s CONCENTRATIONS (IN pG/MS)

Site 2: Site 3: | Site 4: Old
Site 1: West Canyon Faithful
West Entrance |to Fishing| Staging | Maximum
Alternative Fleet Assumption Entrance | to Madison| Bridge Area Impact
Alternative 1: No Action - | Administrative Use, 1.4 1.4 14 14 Negligible
No Current Fleet
Snowmobile/Snowcoach
Use
Alternative 2: Continue 2a - Current Fleet, 318 2.0 1.4 14 14 Negligible
Snowmobile/Snowcoach | snowmobiles and 78
Use at 2012/2013 Winter |snowcoaches
S Interi
Reez‘]icl’a"ﬁonnel_ri'mits 2b - 318 snowmobiles 17 14 14 14 Negligible
and 78 BAT
Snowcoaches
Alternative 3: Transition to | 120 BAT Snowcoaches, 1.4 1.4 14 14 Negligible
Snowcoaches Meeting No Snowmobiles
BAT Requirements Only | (modeling scenario 3b)
Alternative 4: Manage 4a - 480 New BAT 2.6 1.5 14 15 Negligible
OSV Use by Snowmobiles, 60 BAT
Transportation Events Snowcoaches
110 Event
(110 Events) 4b - 20 New BAT 15 1.4 14 1.4 Negligible
Snowmobiles, 106 BAT
Snowcoaches
4c - 480 E-BAT 2.8 1.5 1.4 1.5 Negligible
Snowmobiles and 120
BAT Snowcoaches
4d - 20 New BAT 1.5 1.4 1.4 1.4 Negligible
Snowmobiles, 212 BAT
Snowcoaches

Note: The NAAQS for PM; 5 is 35 micrograms per cubic meter (pg/m3), for the 24-hour averaging period.

Prevention of Significant Deterioration Increment Analysis

Since Yellowstone is a Class I area, PM;, PSD increment consumption was assessed. For Class I
areas, the PM;y PSD increment is 8 micrograms per cubic meter for the 24-hour averaging period,
which the EPA has determined to be the largest “allowable” incremental increase for PM, in these
areas. This increment is evaluated in reference to the previously established baseline date of 1979 for
Yellowstone (NPS 2000c), which was used to determine baseline concentrations. For this study, a
screening level approach was employed in comparing predicted PM;, increments (no background
contribution) with estimated 1979 baseline concentrations to determine the increment for the

alternatives.

Snowmobile traffic in the park increased from 1979 until the early 2000s and then decreased to levels
less than those from the late 1970s, whereas snowcoach travel has seen a steady increase, almost
doubling in 10 years. It is expected that the BAT snowmobiles required by the proposed alternatives
would generally result in a net decrease in 24-hour PM levels compared to the established baseline
data. The 1979 baseline levels were estimated as part of the final 2007 Yellowstone Winter Use Plan
EIS. The methodology used to develop the 1979 baseline levels involved adjusting 1999 Historical
Conditions Scenario modeled PM, levels based on the maximum daily snowmobile levels (from
Yellowstone entry records) for 1979 and 1999. Because the methodology employed in this study is a
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screening-level analysis, it is not intended for regulatory purposes and does not constitute a regulatory
PSD increment consumption analysis. Typically, detailed analysis would be required if concentrations
are near or “consume” the allowable Class I PM;, PSD increment.

The predicted 24-hour PM,, PSD increment consumption values are shown in table 50 for each of the
alternatives. The PSD increment is below the applicable PSD increment threshold of 8 micrograms per
cubic meter for all alternatives and analysis sites. Therefore, further detailed analysis of PM;
increment consumption is not required.

TABLE 50: 24-HOUR PM, PSD INCREMENT CONSUMPTION IN MICROGRAMS PER CuBIC METER (pG/MS)

Site 2: Site 3: Site 4: Old
West Canyon to | Faithful

Site 1: West | Entrance to| Fishing Staging

Alternative Fleet Assumption Entrance Madison Bridge Area
Alternative 1: No Action - | Administrative Use, Current
No Fleet
Snowmobile/Snowcoach 0.01 0.01 0.00 0.01
Use
Alternative 2: Continue 2a - Current Fleet, 318
Snowmobile/Snowcoach snowmobiles and 78 0.60 0.04 0.02 0.04
Use at 2012/2013 Winter | snowcoaches
Season Interim Regulation
e 2b - 318 snowmobiles and 78
Limits BAT Snowcoaches 0.32 0.04 0.02 0.04
Alternative 3: Transition to | 120 BAT Snowcoaches, No
Snowcoaches Meeting Snowmobiles (modeling 0.04 0.00 0.00 0.01
BAT Requirements Only scenario 3b)
Alternative 4: Manage 4a - 480 New BAT
OSV Use by Snowmobiles, 60 BAT 1.20 0.05 0.03 0.05
Transportation Events (110 | Snowcoaches
Events) 4b - 20 New BAT
Snowmobiles, 106 BAT 0.05 0.00 0.00 0.01
Snowcoaches
4c - 480 E-BAT Snowmobiles
and 120 BAT Snowcoaches 1.35 0.05 0.03 0.05
4d - 20 New BAT
Snowmobiles, 212 BAT 0.08 0.00 0.00 0.01
Snowcoaches
1999 Historical N/A 191.47 40.18 5.85 3.76
Unregulated Scenario
PSD Baseline Year: 1979 |N/A 42.46 8.91 1.13 0.72
Historical Condition

Note: Baseline year concentrations are based on the ratio of 1979 to 1999 snowmobile levels at the modeling
locations. Class | PSD Increment for 24-hour average PMyq is 8 pg/ms.

Emissions Inventory

The total maximum potential winter season emissions in the park in tons per winter season are shown
for each action alternative in table 51.
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TABLE 51: PARKWIDE TOTAL WINTER SEASON MOBILE SOURCE EMISSIONS

Alternative

Fleet Assumption

Carbon

Monoxide

(CO)

Hydrocarbon

502 23 20 1

Nitrogen

Oxides
(NOy)

Particulate
Matter (PM)

0.3

Alternative 1: No Action - Administrative Use, 108 5 0.02
No Current Fleet
Snowmobile/Snowcoach
Use
Alternative 2: Continue 2a - Current Fleet, 318 3,299 | 148 150 873 39 3 0.11
Snowmobile/Snowcoach | snowmobiles and 78
Use at 2012/2013 Winter |snowcoaches
S Interim Regulati
Do erim ReGHIaton | 9k - 318 snowmobiles and | 2,827 | 127 | 90 805 | 36 | 2 [0.11
78 BAT Snowcoaches
Alternative 3: Transition to | 120 BAT Snowcoaches, 2,852 | 128 28 272 12 1 0.03
Snowcoaches Meeting No Snowmobiles
BAT Requirements Only | (modeling scenario 3b)
Alternative 4: Manage 4a — 480 New BAT 1,311 59 20 1,227 | 55 3 0.15
OSV Use by Snowmobiles, 60 BAT
Transportation Events Snowcoaches
(110 Events) 4b - 20 New BAT 2247 | 101 | 13 326 | 15| 1 [0.03
Snowmobiles, 106 BAT
Snowcoaches
4c - 480 E-BAT 2,861 | 129 20 891 40 3 0.15
Snowmobiles and 120
BAT Snowcoaches
4d - 20 New BAT 5,233 | 235 18 413 19 1 0.03
Snowmobiles, 212 BAT
Snowcoaches

All of the action alternatives would result in substantially greater emissions than the no-action

alternative. Of the action alternatives, alternative 4a generally has the lowest CO emissions, while

alternative 4d has the highest CO emissions. Alternative 2 would have substantially higher
hydrocarbon emissions relative to the other action alternatives because it does not include New BAT
or E-BAT standards for snowmobiles. NOx and PM emissions would be highest under analysis

condition 4a, and lowest under alternative 3. The PM emissions of alternatives 4b and 4d would be

similar to alternative 3.

Hazardous Air Pollutant Emissions

Total winter season mobile source emissions of HAPs for the action alternatives are summarized in
table 52. HAP emissions, such as benzene, would be highest under alternative 2 and lowest under

alternative 4. There is very little variation in HAP emissions between the different distributions of

transportation events under alternative 4.
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TABLE 52: PARKWIDE TOTAL WINTER SEASON MOBILE SOURCES HAPS EMISSIONS

Alternative

Fleet Assumption

‘ Benzene | 1-3 Butadiene | Formaldehyde | Acetaldehyde

(tpy)

(tpy)

(tpy)

(tpy)

Alternative 1: No Action - | Administrative Use, 0.03 0.00 0.02 0.01
No Current Fleet
Snowmobile/Snowcoach
Use
Alternative 2: Continue 2a - Current Fleet, 318 0.21 0.02 0.15 0.06
Snowmobile/Snowcoach | snowmobiles and 78
Use at 2012/2013 Winter |snowcoaches
S Interi
Reegi?;ionneﬂmits 2b - 318 snowmobiles 0.11 0.00 0.11 0.04
and 78 BAT
Snowcoaches
Alternative 3: Transition 120 BAT Snowcoaches, 0.04 0.00 0.03 0.01
to Snowcoaches Meeting | No Snowmobiles
BAT Requirements Only | (modeling scenario 3b)
Alternative 4: Manage 4a - 480 New BAT 0.03 0.00 0.02 0.01
OSV Use by Snowmobiles, 60 BAT
Transportation Events Snowcoaches
(110 Events) 4b - 20 New BAT 0.02 0.00 0.01 0.00
Snowmobiles, 106 BAT
Snowcoaches
4c - 480 E-BAT 0.03 0.00 0.02 0.01
Snowmobiles and 120
BAT Snowcoaches
4d - 20 New BAT 0.03 0.00 0.02 0.01
Snowmobiles, 212 BAT
Snowcoaches

Note: Four-stroke snowmobile HAPs estimated as a fraction of measured hydrocarbon emissions based on data
reported in SwWRI's Laboratory Testing of Snowmobile Emissions, Lela and White, July 2002.

Snowcoach HAPs were estimated as a fraction of hydrocarbon emissions based on MOBILEG6.2
modeling of hydrocarbon and air toxics emission factors for light- and heavy-duty vehicles.

Visibility

As described above under Visibility Impacts, potential visibility impacts for each alternative were
assessed using the EPA recommended screening model VISCREEN assuming worst-case
meteorological conditions. The results of the VISCREEN modeling showed no potential for
perceptible visibility impacts under any of the action alternatives. Therefore, further detailed analysis
of visibility impacts was not warranted.
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SUMMARY OF IMPACTS

This section summarizes the impact analysis results for each alternative and provides conclusions
regarding the effects of each alternative on air quality and visibility. The air quality impacts for each
alternative are representative of the maximum level of impact that could result from emissions of CO,
NO; and PM, 5. This section is followed by the detailed impact analysis of each alternative.

Limited administrative OSV use under alternative 1 would have long-term minor adverse
impacts. There would be no exceedances of the NAAQS. No perceptible visibility impacts would
be likely, resulting in long-term negligible adverse impacts.

Alternative 2 would result in long-term minor adverse impacts on air quality and there would be
no exceedances of the NAAQS before, during and after the transition to the requirement for BAT
snowcoaches. No perceptible visibility impacts would be likely, resulting in long-term negligible
adverse impacts. Overall, alternative 2 would have greater adverse impacts to air quality than
alternative 1, due to the fact that OSV would be authorized for visitors.

Alternative 3 would result in long-term minor adverse impacts on air quality before, during, and
after the transition to BAT snowcoaches only. There would be no exceedances of the NAAQS.
No perceptible visibility impacts would be likely, resulting in long-term negligible adverse
impacts under all modeling scenarios. Overall, alternative 3 would have greater adverse impacts
to air quality than alternative 1, due to the fact that OSV use would be allowed for park visitors,
but would have less of an impact to air quality than alternative 2 because it would allow a lower
number of transportation events and the eventual transition to snowcoaches only would result in a
reduction of all criteria pollutants.

The impact of alternative 4 would vary between negligible adverse and minor adverse for 1-hour
CO, 8-hour CO, and 24-hour PM, 5 depending on the allocation of transportation events. There
would be no exceedances of the NAAQS. Alternative 4 would have long-term moderate adverse
impacts on air quality as a result of the predicted maximum 1-hour NO, concentrations under
conditions 4a and 4c (the analysis scenarios where transportation event allocations are used to
maximize the number of snowmobile entries) at the West Entrance only. No perceptible visibility
impacts would be likely, resulting in long-term negligible adverse impacts under all alternatives.
Overall, alternative 4 would have greater adverse impacts to air quality than alternative 1, due to
the fact that OSV use would be allowed for park visitors, but would have less of an impact to air
quality than alternative 2 because it would allow a lower number of transportation events, and the
BAT requirements along with voluntary E-BAT standards would result in a criteria pollutants
similar to or less than alternative 2.

DETAILED IMPACT ANALYSIS

Impacts of Alternative 1: No Action - No Snhowmobile/Snowcoach Use

Limited administrative OSV use under alternative 1 would have long-term minor adverse impacts on
air quality as a result of the predicted maximum 1-hour CO, 8-hour CO and 1-hour NO,
concentrations of 3.4 ppm, 1.0 ppm and 7.3 ppb, respectively. No exceedances of the NAAQS would
occur. No perceptible visibility impacts would be likely, resulting in long-term negligible adverse
impacts.
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Cumulative Impacts

Past, present, and reasonably foreseeable future actions that have the potential to impact air quality are
summarized below. Substantial impacts on air quality and visibility in the park are not expected due to
the protections granted under the CAA as a Class I area. The impacts of past, present, and reasonably
foreseeable future actions, combined with the long-term negligible impacts of alternative 1, would
result in long-term minor adverse impacts on air quality. Under alternative 1, the past, present, and
reasonably foreseeable future actions would be the primary contributors to the cumulative impacts.
The contribution of the low levels of administrative OSV use under this alternative to overall
cumulative impacts would be minimal.

Wheeled-vehicle and OSV use outside the boundaries of the park has the potential to impact regional
winter season air quality, including the background pollutant levels in the park. Unlike in
Yellowstone, the use of BAT snowmobiles (which result in lower CO and hydrocarbon emissions) is
not required on adjacent federal lands. Future trends in the emissions from wheeled vehicles and
OSVs operating outside the park will be influenced by the travel management plans of the adjacent
national forests. The potential implications of two such travel plans are summarized below—the
Gallatin National Forest Travel Plan Revision and the Beartooth District of Custer National Forest
Travel Management Plan.

Gallatin National Forest is adjacent to Yellowstone’s northern border and part of its western border.
The 2006 Record of Decision (ROD) for the Gallatin National Forest Travel Plan Revision decreased
the area of the Gallatin National Forest open to snowmobile use (outside of wilderness areas) from 84
percent to about 55 percent (USFWS 2006). Snowmobile routes would be concentrated in the areas
surrounding West Yellowstone and Cooke City. The final EIS for the Gallatin National Forest Travel
Plan Revision concluded that air quality was not a significant issue for the evaluation of the travel
plan alternatives and that no violations of the Montana ambient air quality standards or NAAQS
would occur (USFS 2006). Therefore, it can be concluded that the impacts of the Gallatin Travel Plan
on air quality in Yellowstone would be long-term negligible adverse because it would be less than the
effect within Gallatin National Forest itself.

The Beartooth District of Custer National Forest is adjacent to the northeast corner of Yellowstone. A
(ROD) for the Beartooth District Travel Management Plan was issued in 2008 (USFWS 2008b). The
travel management plan addressed motorized vehicle routes, but OSV regulations were explicitly
excluded from the scope of the plan. As a result, OSV use in the Beartooth District remains regulated
by a 1986 Forest Plan. OSV use in the small portion of the Beartooth District around Cooke City is
administered by the Gallatin National Forest Travel Plan Revision described previously. The 2008
final EIS for the travel management plan concluded that air quality in the Beartooth District would
continue to be well under the NAAQS for the following reasons: “(1) good dispersion characteristics
across the District, (2) low inversion potential across the District, (3) low emissions from vehicles
relative to other potential sources, and 4) reduced or equivalent route miles open to motorized vehicles
under all alternatives compared to the existing condition” (USFS 2008b). In addition, the park is
generally upwind from the Beartooth District. Therefore, it can be concluded that the impact of the
Beartooth District Travel Management Plan on air quality in the park would be long-term negligible
adverse because it would be less than the effect within the Beartooth District itself.

Parts of Wyoming and Montana are experiencing record amounts of oil and gas leasing. The pollutant
emissions generated by oil and gas drilling include NO4 and SO,. The emissions from oil and gas
drilling can contribute to ozone formation and visibility impacts. Long-term minor adverse impacts on
air quality and visibility from oil and gas development in the region can reasonably be expected. Oil
and gas development is considered the largest “threat” to air quality in the greater Yellowstone area by
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the Greater Yellowstone Clean Air Partnership (GYC 2005). Specific areas where oil and gas
development is concentrated include the Pinedale Anticline and Jonah II natural gas fields near
Pinedale, Wyoming (GYC 2005).

The most recent environmental analysis conducted by the Bureau of Land Management for oil and gas
development in the Pinedale Anticline is provided in the 2008 Pinedale Anticline Project Area
Supplemental Environmental Impact Statement (BLM 2008a). The Bureau of Land Management
approved up to 600 additional well pads and 4,399 wells in the Pinedale Anticline (BLM 2008b). The
air quality analyses conducted for the Pinedale Anticline SEIS concluded that there would be no
exceedances of the NAAQS or the applicable PSD increments in the analyzed Class I areas, including
Yellowstone. This conclusion remained true even in modeling of a cumulative impacts scenario that
included other major industrial sources in the region (BLM 2008c¢).

In terms of visibility impacts, the Pinedale Anticline SEIS analysis predicted a maximum of three days
per year where visibility in Yellowstone would change by 0.5 deciview (approximately a 5 percent
change in light extinction) or more taking into account the cumulative emissions of the Pinedale
Anticline development, other emissions sources and IMPROVE network background levels. Based on
the direct impacts of the Pinedale Anticline development alone, no exceedances of 0.5 deciview were
predicted. The analysis is based on 98th percentile values in accordance with Federal Land Managers’
Air Quality Related Values Work Group (FLAG) guidance. The Bureau of Land Management analysis
results show that the Pinedale Anticline development would not result in adverse visibility impacts in
Yellowstone based on the FLAG thresholds for Class I areas (0.5 deciview change for direct impacts
and 1.0 deciview change for cumulative impacts).

Another trend with the potential to result in more development is the consolidation of lands in the
Gallatin National Forest. In the last ten years, the Gallatin National Forest has negotiated several land
exchanges that have consolidated some previously checkerboarded holdings. Although this has
generally positive effects for most wildlife (because consolidated lands are less subject to
development), it has the negative side-effect of private land consolidation (especially in the Big Sky
area), which has allowed more land subdivision and rural growth to occur there, with consequent
effects on traffic and air quality (NPS 2007¢). Population and employment growth in the Yellowstone
region affects winter season air quality through emissions from woodstoves, furnaces, industrial point
sources (including power plants and oil refineries), on-road vehicles, and off-road recreational
vehicles. The major emissions from woodstoves include PM, CO, VOC, and NO, (USEPA 1995).
These same pollutants are also emitted by on-road vehicles and off-road recreational vehicles in the
winter. Daily vehicle miles traveled on state highways in Park County and Teton County, Wyoming
for 2008 were estimated at 587,627 and 622,770, respectively (WDOT 2008). There is insufficient
information available to develop a cumulative emissions scenario taking into account all future
emissions from population and employment growth in the region. However, given the existing air
quality in the area and increasing emissions standards for both mobile and point sources that will
lower pollutant emissions, the impacts of these actions on air quality in the park are considered to be
long-term minor adverse.

Conclusion

The effects of alternative 1 on air quality and visibility would be long-term minor adverse. Cumulative
impacts would result in long-term minor adverse impacts on air quality.
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Impacts of Alternative 2: Continue Snowmobile/Snowcoach Use at 2012/2013 Winter
Season Interim Regulation Limits

Alternative 2 would allow for a mix of snowmobiles and snowcoaches at use levels allowed between
2009 and 2013, but would require snowcoaches to become BAT. Before, during, and after the
transition to BAT snowcoaches, alternative 2 would result in long-term minor adverse impacts on air
quality. Before the transition to BAT snowcoaches (alternative 2a), the predicted maximum 1-hour
CO, 8-hour CO, and 1-hour NO, concentrations would be 11.2 ppm, 1.6 ppm, and 49.2 ppb,
respectively. After the transition to BAT snowcoaches (alternative 2b), the predicted maximum 1-hour
CO, 8-hour CO, and 1-hour NO, concentrations would be 10.3 ppm, 1.5 ppm, and 44.5 ppb,
respectively. No exceedances of the NAAQS would occur before, during, or after the transition to
BAT snowcoaches. No perceptible visibility impacts would be likely, resulting in long-term negligible
adverse impacts before, during, and after the transition to BAT snowcoaches.

Cumulative Impacts

Impacts on air quality from other past, present, and reasonably foreseeable future actions would be the
same as described for alternative 1. These impacts are a result of generators outside the park’s
boundaries, such as wheeled vehicle and OSV use outside the park, activities from oil and gas leasing,
and the consolidation of lands in the Gallatin National Forest. The implementation of other
management plans that address motorized uses such as the Gallatin National Forest Travel
Management Plan and the Beartooth District of Custer National Forest Travel Management Plan also
would impact air quality in the region. The effects of these actions, when combined with the long-term
minor adverse impacts of alternative 2, would result in long-term minor adverse cumulative impacts
on air quality.

Conclusion

Alternative 2 would have long-term minor adverse impacts on air quality before and after the
transition to BAT snowcoaches. Alternative 2 would have long-term negligible adverse effects on
visibility, before, during, and after the transition to BAT snowcoaches. There would be long-term
minor adverse cumulative impacts on air quality and visibility.

Impacts of Alternative 3: Transition to Snowcoaches Meeting BAT Requirements Only

Before, during, and after the transition to BAT snowcoaches only, alternative 3 would result in long-
term minor adverse impacts on air quality. Before the start of the transition, criteria pollutants would
be the same as described above for modeling scenario 2a. After the transition to BAT snowcoaches
only, the predicted maximum 1-hour CO, 8-hour CO, and 1-hour NO, concentrations would be

0.9 ppm, 0.3 ppm, and 19.3 ppb, respectively. There would be no exceedances of the NAAQS. No
perceptible visibility impacts would be likely, resulting in long-term negligible adverse impacts
before, during, and after the transition to BAT snowcoaches.

Cumulative Impacts

Impacts on air quality from other past, present, and reasonably foreseeable future actions would be the
same as described for alternative 1. These impacts are a result of generators outside the park’s
boundaries, such as wheeled vehicle and OSV use outside the park, activities from oil and gas leasing,
and the consolidation of lands in the Gallatin National Forest. The implementation of other
management plans that address motorized uses such as the Gallatin National Forest Travel
Management Plan and the Beartooth District of Custer National Forest Travel Management Plan also
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would impact air quality in the region. The effects of these actions, when combined with the long-term
minor adverse impacts of alternative 3, would result in long-term minor adverse cumulative impacts
on air quality.

Conclusion

The effects of alternative 3 on air quality would be long-term minor adverse. The effect of alternative
3 on visibility would be long-term negligible adverse. Cumulative impacts on air quality and visibility
would be long-term minor adverse.

Impacts of Alternative 4: Manage OSV Use by Transportation Events

The impact of alternative 4 would vary between negligible adverse and minor adverse for 1-hour CO,
8-hour CO, and 24-hour PM, 5 depending on the allocation of transportation events. There would be
no exceedances of the NAAQS. Alternative 4 would have long-term moderate adverse impacts on air
quality as a result of the predicted maximum 1-hour NO, concentrations under conditions 4a and 4c
(the analysis scenarios where transportation event allocations would be used to maximize the number
of snowmobile entries). This would be the condition at the West Entrance to Madison only. If
snowcoach entries were maximized (conditions 4b and 4d), there would be long-term minor adverse
impacts on air quality. The greatest air quality impact would occur under alternative 4a where the
predicted maximum 1-hour CO, 8-hour CO, and 1-hour NO, concentrations would be 9.2 ppm, 1.4
ppm, and 69.7 ppb, respectively. The smallest air quality impact would occur under alternative 4b
where the predicted maximum 1-hour CO, 8-hour CO, and 1-hour NO, concentrations would be 0.9
ppm, 0.2 ppm, and 21.7 ppb, respectively. The impact of alternative 4 could vary between minor
adverse and moderate adverse season to season depending on the allocation of transportation events.
No perceptible visibility impacts would be likely, resulting in long-term negligible adverse impacts
under all analysis conditions.

Cumulative Impacts

Impacts on air quality from other past, present, and reasonably foreseeable future actions would be the
same as described for alternative 1. These impacts are a result of generators outside the park’s
boundaries, such as wheeled-vehicle and OSV use outside the park, activities from oil and gas leasing,
and the consolidation of lands in the Gallatin National Forest. Implementation of other management
plans that address motorized uses such as the Gallatin National Forest Travel Management Plan and
the Beartooth District of Custer National Forest Travel Management Plan also would impact air
quality in the region. The effects of these actions, when combined with the long-term minor to
moderate adverse impacts of alternative 4, would result in long-term minor to moderate adverse
cumulative impacts on air quality.

Conclusion

The effects of alternative 4 on air quality would be long-term minor except for predicted maximum
1-hour NO, concentrations under conditions 4a and 4c (the analysis scenarios where transportation
event allocations would be used to maximize the number of snowmobile entries) at one site that would
result in long-term moderate adverse impacts. All other sites would have minor long-term adverse
impacts. The effect of alternative 4 on visibility would be long-term negligible adverse. Cumulative
impacts on air quality and visibility would be long-term minor to moderate adverse.
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SOUNDSCAPES AND THE ACOUSTIC ENVIRONMENT

GUIDING REGULATIONS AND POLICIES

The acoustical environment is part of the physical resource that the NPS must conserve as a park
“resource and value” under NPS Management Policies 2006, Section 1.4.6. Park resources and values
include, “the park’s scenery, natural and historic objects, and wildlife, and the processes and
conditions that sustain them, including, to the extent present in the park: the ecological, biological,
and physical processes that created the park and continue to act upon it; scenic features; natural
visibility, both in daytime and at night; natural landscapes; natural soundscapes and smells; water and
air resources; soils; geological resources; paleontological resources; archeological resources; cultural
landscapes; ethnographic resources; historic and prehistoric sites, structures, and objects; museum
collections; and native plants and animals.” An intact natural soundscape enhances visitor experience
and allows for natural functioning of wildlife communication.

Regarding general park soundscape management, NPS Management Policies 2006, Section 4.9
“Soundscape Management,” requires that the NPS “preserve, to the greatest extent possible, the
natural soundscapes of parks.” Additionally, the NPS “will restore to the natural condition wherever
possible those park soundscapes that have become degraded by the unnatural sounds (noise), and will
protect natural soundscapes from unacceptable impacts” (NPS 2006a, Section 4.9). Director’s

Order 47: Soundscape Preservation and Management, was developed to emphasize NPS policies “that
will require, to the fullest extent practicable, the protection, maintenance, or restoration of the natural
soundscape resource in a condition unimpaired by inappropriate or excessive noise sources.” This
director’s order also directs park managers to measure acoustic conditions, differentiate existing or
proposed human-made sounds that are consistent with park purposes, set acoustic goals based on the
sounds deemed consistent with the park purpose, and determine which noise sources are impacting the
parks (NPS 2000d).

SOUNDSCAPES TERMINOLOGY

Refer to “Chapter 3: Affected Environment” or appendix F for background information on the units
used to measure sounds (A-weighted decibels (dBA)) and metrics such as percent time audible and L,
(the constant sound level that conveys the same energy as the variable sound levels during the analysis
period). Several examples of sound pressure levels in the dBA scale are listed in table 26 in chapter 3,
including typical sounds found in Yellowstone.

METHODOLOGY

The NPS Natural Sounds and Night Skies Division conducted acoustic modeling to evaluate the
potential impacts of the alternatives on natural soundscapes. A brief overview of the modeling
methodology and assumptions is provided below. For additional detailed technical information, refer
to the soundscapes modeling report available online at:
http://www.nps.gov/yell/parkmgmt/winterusetechnicaldocuments.htm.

The acoustical modeling conducted by the Volpe National Transportation Systems Center for the final
2007 Winter Use Plan EIS used an adapted version of the Federal Aviation Administration’s
Integrated Noise Model. For the 2011 Winter Use Plan/EIS and this plan/SEIS the NPS adapted the
Noise Model Simulation (NMSim) model for analysis of OSVs. NMSim computes the time history of
noise as a mobile noise source passes by a receptor location.
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Several basic model inputs developed for the final 2007 Yellowstone Winter Use Plan EIS were used
for the NMSim analysis, including temperature, relative humidity, snow cover, and natural ambient
sound levels. The modeling accounts for the acoustic effects of topography, OSV speeds, and OSV
group size. The alternatives were modeled assuming the appropriate snowcoach and snowmobile BAT
sound level limits. The maximum numbers of snowmobiles and snowcoaches allowed under each
alternative were allocated to specific link segments throughout the day. The modeling includes the
noise generated by administrative vehicles. The modeling framework excludes certain factors such as
the effects of vegetation and inversions.

The NMSim outputs were processed with statistical software to generate maps and summary data for
the approximately 40,000 locations that were modeled to evaluate the spatial spread of noise
throughout the park. The analysis focused on four key indicators of OSV noise effects:

Percent Time Audible—Percent time audible is a measure of the length of time during a 8-hour day
(8:00 a.m. to 4:00 p.m.) that OSV vehicles would be audible to humans with normal hearing at the
specified location (regardless of the sound level). As discussed in “Chapter 3: Affected Environment,”
percent time audible constantly varies throughout the day. However, the percent time audible over a
8-hour day provides a useful metric for comparing the alternatives.

Audible Equivalent Sound Level (Leq)—Audible L., measures sound levels experienced at a location
during the time that OSVs are audible. L, is the constant sound level that conveys the same energy as
the variable sound levels during the analysis period. Audible L, differs from the typical calculation of
L in that it excludes time during which OSVs are not audible.

Peak 4—Peak 4 is the mean of the four loudest sustained sound levels experienced at a location.
Peak 4 replaces the maximum sound level (L,.x) indicator used in previous studies. The modeling
interval was 5 seconds, so four values collectively compose at least 15 seconds of exposure. Peak 4
provides a robust indicator of the loudest events, while avoiding modeling anomalies.

Eight-hour Equivalent Sound Level (Le¢g)—The 8-hour L. accounts for the magnitude and duration
of OSV sound over the 8:00 a.m. to 4:00 p.m. analysis period (including times when no OSV sounds
are audible).

Minor modifications were made to the sound models between the draft plan/SEIS and this final
plan/SEIS to address questions raised during public comment. These differences are detailed in
table 53.

Study Area

The study area for assessment of the various alternatives is the park. The study area for the cumulative
impacts analysis is the park plus the lands adjacent to the park boundaries.

Analysis Scenarios

Alternative 1 was modeled based on administrative OSV use only (no visitor OSV use).
Administrative OSV use would continue under alternative 1, but at a reduced level compared to other
alternatives because there would be minimal operations within the park. Administrative use was
modeled at current levels. Since administrative use would likely decrease from current levels under
alternative 1, the modeling results represent an upper bound of potential impacts.
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Alternatives 2, 3, and 4 were modeled based on the maximum allowed level of OSV use each day of
the winter season as described in chapter 2. Two fleet scenarios were modeled for alternative 2: 2a is
the current fleet (prior to the full implementation of BAT for snowcoaches by 2017/2018) and 2b is

the future BAT snowcoach fleet.

For alternative 3, the condition modeled assumed the complete transition to all BAT snowcoaches and
no snowmobiles, known as modeling scenario 3b. Modeling scenario 3a would be identical to

scenario 2a. The earlier years of alternative 3, prior to the transition to all snowcoaches, were assumed
to be the same as alternative 2 (current fleet).

Snowmobiles

TABLE 53: ADDITIONAL CHANGES TO SOUNDSCAPE MODELING

Draft SEIS Sound Models

Final SEIS Sound Models

Rationale for Change

BAT input
model

BAT effects modeled by
adjusting standard
snowmobile numbers (e.g.,
reducing snowmobile
numbers by a factor of 10 to
represent a 10 decibel (dB)
reduction)

New BAT and E-BAT model
input sources created by
adjusting the standard
snowmobile by the appropriate
level

Using a dedicated source for BAT
provides more accurate results,
and greater flexibility in fleet
mixture modeling

East Entrance

East Entrance to Fishing

East Entrance to Fishing

Represents conditions more likely

Closure Bridge was closed for Bridge was closed for to exist under proposed
administrative traffic administrative traffic only for alternatives
alternative 3A
Modeling Adjustments in the way Raw model inputs use single
Software audibility was calculated when | vehicle metrics; more accurate
audibility approached 0% low level inputs yield more
accurate results for distant points
Snowcoaches

Fleet Mixture

Changes in fleet mixture

More accurate mixture of
snowcoach types

East Entrance

East Entrance to Fishing

East Entrance to Fishing

Represents conditions more likely

Closure Bridge was closed for Bridge was closed for to exist under proposed
administrative traffic administrative traffic only for alternatives
Alt 3A
Modeling Adjustments in the way Raw model inputs use single
Software audibility was calculated when | vehicle metrics; more accurate

audibility approached 0%

low level inputs yield more
accurate results for distant points

Four different modeling scenarios were used to represent the range of conditions that could occur
under alternative 4:

e Alternative 4a assumes the maximum allowable number of transportation events for snowmobiles
would be used (50 events). This means 480 snowmobiles and 60 snowcoaches would enter the
park. Alternative 4a was analyzed for the future fleet mix of all BAT snowcoaches (75 dBA
sound level limit) and new-BAT snowmobiles (67 dBA sound level limit).

e Alternative 4b assumes the maximum number of transportation events for snowcoaches would be
used, which results in 0 commercially guided snowmobiles, 20 new-BAT non-commercially
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guided snowmobiles, and 106 snowcoaches entering the park. Alternative 4b was modeled for the
future fleet mix of all BAT snowcoaches.

e Alternative 4c is similar to alternative 4a, except the number of snowcoaches would be allowed to
double from 60 to 120 assuming that voluntary E-BAT standards were met (e.g., 71 dBA sound
level limit). The maximum number of snowmobiles would remain at 480. Alternative 4c was
analyzed assuming a BAT fleet of snowcoaches and an E-BAT snowmobile fleet voluntarily
quieter than required (e.g., 65 dBA sound level limit instead of 67 dBA). Alternative 4 provides
an incentive to snowmobiles to meet the E-BAT requirement by allowing an increase in average
group size.’

e Alternative 4d is similar to alternative 4b, except the number of snowcoaches would be allowed
to double from 106 to 212 assuming that voluntary E-BAT was met (e.g., 71 dBA sound level
limit). The number of commercially guided snowmobiles would remain 0 with 20 non-
commercially guided snowmobiles. Alternative 4d was analyzed assuming a BAT fleet of
snowcoaches and an E-BAT snowmobile fleet voluntarily quieter than required (e.g., 65 dBA
sound level limit instead of 67 dBA).

INTENSITY DEFINITIONS

Separate intensity definitions based on the 8-hour L., metric were established for travel corridors and
backcountry areas (table 54). Although natural quiet is important in both settings, the backcountry
intensity definitions are more protective than the intensity definitions for the travel corridor. The
intensity definitions are based on accepted noise standards and dose-response studies measuring
visitor annoyance with vehicle noise in park settings. For a detailed discussion of the rationale for the
soundscapes intensity definitions, refer to the soundscapes modeling report available online at:
http://www.nps.gov/yell/parkmgmt/winterusetechnicaldocuments.htm.

TABLE 54: INTENSITY DEFINITIONS FOR SOUNDSCAPES

Impact Level ‘ Travel Corridors ‘ Backcountry
Negligible 8-hour Leg < 15 dBA 8-hour Leq < 5 dBA
Minor 8-hour Leq 215 dBA and < 25 dBA 8-hour Leq 25 dBA and < 15 dBA
Moderate 8-hour Legq = 25 dBA and 8-hour Leg < 35 dBA 8-hour Leq = 15 dBA and 8-hour Leg < 25 dBA
Major 8-hour Leq 2 35 dBA 8-hour Leq = 25 dBA

In accordance with recommendations in the NPS VERP Handbook (NPS 1997) and other management
guidance, the overall impact determinations for the park incorporate provisions for exceptions. An
exception was incorporated into the intensity definitions. If less than 10 percent of the travel corridor
or backcountry was within a given category, the overall conclusion for the alternative would drop to
the next lower category. For example, if 5 percent of the travel corridor was in the major impact
category and 6 percent was in the moderate impact category, the overall conclusion would be
moderate impacts in the travel corridor.

3 Note that because the soundscapes modeling is based on the highest possible daily OSV use levels (10
snowmobiles per group), the effect of changes in average group size over an entire winter season under alternative 4
is not accounted for, which would be 7 snowmobiles per group.
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SUMMARY OF MODELING RESULTS

This section provides an overview of the soundscapes analysis results, including summary comparison
tables for the action alternatives. Alternative-specific impact descriptions are provided in subsequent
sections and include discussion of cumulative effects and the conclusions for each alternative.

Percent Time Audible

Percent time audible is a measure of the length of time during an eight-hour day (8:00 a.m. to

5:00 p.m.) that OSV would be audible to humans with normal hearing (regardless of the sound level).
For example, 50 percent time audible means OSV sounds could potentially be heard in specified areas
for 50 percent of the day, or four hours during an eight-hour day — not necessarily consecutive hours,
but spaced throughout the day. Tables 55 and 56 summarize the percent time audible results for the
travel corridor and backcountry areas, respectively.

TABLE 55: TRAVEL CORRIDOR PERCENT TIME AUDIBLE MODELING RESULTS

Percent of Travel Corridor by Percent Time Audible
Categories

1to 20% | 21 to 50% |51 to 80% | Over 80%

Time Time Time Time
Alternative Fleet Assumption | Audible | Audible | Audible | Audible | Audible

Alternative 1: No Action - No Administrative 32.1 52.8 14.3 0.8 0
Snowmobile/Snowcoach Use Use, Current Fleet
Alternative 2: Continue 2a - Current Fleet, 12.7 38.0 26.8 16.9 5.6
Snowmobile/Snowcoach Use at 318 snowmobiles
2012/2013 Winter Season Interim and 78
Regulation Limits snhowcoaches

2b - 318 13.3 41.6 26.3 14.8 4

snowmobiles and

78 BAT

Snowcoaches
Alternative 3: Transition to BAT 27.7 32.6 20.9 13.6 5.2
Snowcoaches Meeting BAT Snowcoaches, No
Requirements Only Snowmobiles

(modeling scenario

3b)
Alternative 4a: Manage OSV Use by |New BAT 15.7 42.6 25.7 13.3 2.7
Transportation Events (480 Snowmobiles, BAT
snowmobiles/60 snowcoaches) Snowcoaches
Alternative 4b: Manage OSV Use by |New BAT 171 41.0 24.9 13.7 3.3
Transportation Events (20 Snowmobiles, BAT
snowmobiles/106 snowcoaches) Snowcoaches
Alternative 4c: Manage OSV Use by |E-BAT 15.1 46.8 24.6 11.5 2
Transportation Events (480 Snowmobiles and
snowmobiles, 120 snowcoaches) BAT Snowcoaches
Alternative 4d: Manage OSV Use by |New BAT 14.9 45.7 24.5 12.2 2.7
Transportation Events (20 Snowmobiles, BAT
snowmobiles/212 snowcoaches) Snowcoaches
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TABLE 56: BACKCOUNTRY PERCENT TIME AUDIBLE MODELING RESULTS

Percent of Backcountry Area by Percent Time
Audible Categories

1to0 20% |21 to 50% | 51 to 80% | Over 80%
Time Time Time Time
Alternative Fleet Assumption |Audible| Audible | Audible | Audible | Audible
Alternative 1: No Action - No Administrative Use, 97.2 2.7 0.1 0 0
Snowmobile/Snowcoach Use Current Fleet
Alternative 2: Continue 2a - Current Fleet, 92.6 5.9 1.1 0.4 0
Snowmobile/Snowcoach Use at 318 snowmobiles
2012/2013 Winter Season Interim and 78 snowcoaches
Regulation Limit
eguiation Limfts 2b - 318 92.9 6.1 07 0.3 0

snowmobiles and 78

BAT Snowcoaches
Alternative 3: Transition to BAT Snowcoaches, 95.5 3.6 0.7 0.2 0
Snowcoaches Meeting BAT No Snowmobiles
Requirements Only (modeling scenario

3b)
Alternative 4a: Manage OSV Use by |New BAT 94.5 4.8 0.5 0.2 0
Transportation Events (480 Snowmobiles, BAT
snowmobiles/60 snowcoaches) Snowcoaches
Alternative 4b: Manage OSV Use by |New BAT 95.0 4.3 0.5 0.2 0
Transportation Events (20 Snowmobiles, BAT
snowmobiles/106 snowcoaches) Snowcoaches
Alternative 4c: Manage OSV Use by |E-BAT Snowmobiles | 94.0 5.6 0.3 0.1 0
Transportation Events (480 and BAT
snowmobiles, 120 snowcoaches) Snowcoaches
Alternative 4d: Manage OSV Use by |New BAT 93.9 5.8 0.3 0 0
Transportation Events (20 Snowmobiles, BAT
snowmobiles/212 snowcoaches) Snowcoaches

Note: Percent time audible calculated for the 8-hour period from 8:00 a.m. to 5:00 p.m.

Under alternative 1, OSV sounds would audible to a human with normal hearing between 51 and

80 percent of the time in 0.8 percent of the travel corridor area (table 55). The areas with the longest
percent time audible are on and adjacent to roadways. Under alternative 1, none of the travel in the
travel corridor would have OSVs audible more than 80 percent of the time.

The maximum OSV use levels modeled under all the action alternatives would increase the area of the
travel corridor where OSV sounds are audible more than 80 percent of the time, relative to

alternative 1. The largest increases in OSV time audible would be under alternative 2a (up to

5.6 percent of the travel corridor with OSVs audible more than 80 percent of the time). The remainder
of the action alternatives would result in OSVs being audible more than 80 percent of the time in

between 5.2 and 1.8 percent of the travel corridor area.

As shown in table 56, OSVs are not audible in 93 percent or more of the backcountry area under any
of the alternatives. None of the alternatives would result OSV time audible more than 80 percent of
the time in any areas of the backcountry. As would be expected, the primary influence of the
alternatives on OSV audibility is within the travel corridors. However, some changes occur in the area
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of the backcountry, resulting in OSVs being audible between 51 and 80 percent of the time. For
example, the area of the backcountry with OSVs audible between 51 and 80 percent of the time would
increase from 0 percent under alternative 1 to 0.4 percent under alternative 2a. Alternative 3b would
increase the area of the backcountry in the 51 to 80 percent time audible category to 0.2 percent. The
maximum area of backcountry with OSV time audible over 50 percent under alternative 4 would be
0.2 percent. The areas of the backcountry where the audibility of OSVs would increase are generally
adjacent to the boundary between the travel corridor and backcountry management zones. The percent
time audible results for alternative 4c shows the beneficial effect of voluntary E-BAT for

snowmobiles, despite higher numbers of OSVs than other analysis conditions. This condition allows
for a reduction in percent time audible while allowing more visitors.

Audible Legq

Whereas percent time audible describes whether or not OSVs are audible, audible L.y describes how
high the sound levels are during those times that OSVs are audible. Audible L, is expressed as an
equivalent sound level—the constant sound level conveying the same energy as all the varying sound

levels over the 8:00 a.m. to 5:00 p.m. analysis period (excluding those times when OSVs are not

audible). Tables 57 and 58 summarize the audible L4 results for the travel corridor and backcountry

areas, respectively.

TABLE 57: TRAVEL CORRIDOR AUDIBLE L., MODELING RESULTS

Percent of Travel Corridor Area by
Audible Leq Categories

Alternative Fleet Assumption
Alternative 1: No Action - No Administrative Use, 311 394 24.6 4.8 0.1
Snowmobile/Snowcoach Use Current Fleet
Alternative 2: Continue 2a - Current Fleet, 12.6 452 35.2 6.8 0.2
Snowmobile/Snowcoach Use at 2012/2013 318 snowmobiles
Winter Season Interim Regulation Limits and 78
snowcoaches
2b - 318 13.1 447 | 354 6.6 0.2
snowmobiles and 78
BAT Snowcoaches
Alternative 3: Transition to Snowcoaches BAT Snowcoaches, 27.7 342 | 322 5.7 0.2
Meeting BAT Requirements Only No Snowmobiles
(modeling scenario
3b)
Alternative 4a: Manage OSV Use by New BAT 16.5 455 | 324 5.5 0.1
Transportation Events (480 snowmobiles/60 Snowmobiles, BAT
snowcoaches) Snowcoaches
Alternative 4b: Manage OSV Use by New BAT 16.8 40.6 | 36.4 6.0 0.2
Transportation Events (20 snowmobiles/106 Snowmobiles, BAT
snowcoaches) Snowcoaches
Alternative 4c: Manage OSV Use by E-BAT Snowmobiles 13.7 54.7 | 26.6 4.9 0.1
Transportation Events (480 snowmobiles, 120 and BAT
snowcoaches) Snowcoaches
Alternative 4d: Manage OSV Use by New BAT 13.7 51.7 | 29.2 5.2 0.2
Transportation Events (20 snowmobiles/212 Snowmobiles, BAT
snowcoaches) Snowcoaches
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TABLE 58: BACKCOUNTRY AUDIBLE L., MODELING RESULTS

Percent of Backcountry Area
by Audible Leq Categories

Alternative Fleet Assumption
Alternative 1: No Action - No Administrative Use, 97.1 1.2 1.7 0
Snowmobile/Snowcoach Use Current Fleet
Alternative 2: Continue Snowmobile/Snowcoach | 2a - Current Fleet, 318 92.5 51 2.4 0.0
Use at 2012/2013 Winter Season Interim snowmobiles and 78
Regulation Limits snowcoaches
2b - 318 snowmobiles and 92.9 4.5 2.6 0.0
78 BAT Snowcoaches
Alternative 3: Transition to Snowcoaches BAT Snowcoaches, No 95.5 1.1 3.4 0.0
Meeting BAT Requirements Only Snowmobiles (modeling
scenario 3b)
Alternative 4a: Manage OSV Use by New BAT Snowmobiles, 94.7 2.8 2.5 0.0
Transportation Events (480 snowmobiles/60 BAT Snowcoaches
snowcoaches)
Alternative 4b: Manage OSV Use by New BAT Snowmobiles, 94.9 1.4 3.7 0.0
Transportation Events (20 snowmobiles/106 BAT Snowcoaches
snowcoaches)
Alternative 4c: Manage OSV Use by E-BAT Snowmobiles and 93.2 4.9 1.9 0
Transportation Events (480 snowmobiles, 120 BAT Snowcoaches
snowcoaches)
Alternative 4d: Manage OSV Use by New BAT Snowmobiles, 93.2 41 27 0
Transportation Events (20 snowmobiles/212 BAT Snowcoaches
snowcoaches)

Under alternative 1, audible L4 is between 1 and 35 dBA in approximately 95 percent of the travel
corridor. The American National Standards Institute (ANSI) standard 2.12 specifies 35 dBA as the

desired background condition for many indoor spaces where quiet and outstanding listening conditions
are important (bedrooms, auditoriums, theaters, conference rooms). Only 4.8 percent of the travel
corridor area has an audible L., between 36 and 60 dBA, and 0.1 percent exceeds 60 dBA.
Background sound levels of 50 to 60 dBA begin to interfere with conversation, causing the speakers to
raise their voices. The OSV use levels modeled under the action alternatives would increase the
percentage of the travel corridor with an audible L, over 35 dBA compared to the no-action
alternative. The largest increases would occur under alternative 2a (current fleet, 7 percent of travel
corridor over 35 dBA audible L.,). The audible Leq results for alternative 4c show the beneficial
effect of E-BAT for snowmobiles, despite higher numbers of OSVs than other analysis conditions.

Table 58 shows that OSV audible L., sound levels in over 90 percent of the backcountry area are very
low under the no-action alternative, and any of the action alternatives. Small differences in

backcountry audible L., are shown in the range of 11 to 20 dBA. Under any of the alternatives,
backcountry audible L, would not exceed 20 dBA.

Peak 4

Percent time audible and audible L.y do not provide information on short-duration peaks in OSV
sound levels that can be important to understanding impacts on natural soundscapes. Peak 4 is the
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mean of the four loudest sustained sound levels (at least 15 seconds in duration) during the 8:00 a.m.
to 5:00 p.m. analysis period. The peak 4 results are determined by the loudest vehicle in use,
regardless of how often it is used. Tables 59 and 60 summarize the peak 4 results for the travel
corridor and backcountry areas, respectively. Mapping of the peak 4 results for each alternative is
provided in appendix E. Appendix F shows the soundscapes methodology.

Under alternative 1, 71.8 percent of the travel corridor area would experience peak 4 levels of 35 dBA
or less (table 59). In 26.2 percent of the travel corridor, peak 4 sound levels would be between 36 and
60 dBA and in 1.4 percent of the travel corridor peak 4 sound levels would be between 61 and 80
dBA. The travel corridor would not experience peak 4 sound levels over 80 dBA under alternative 1.
A background sound level of 80 dBA requires people to shout to be understood, even when the
listener is nearby (see table 26 in chapter 3). All of the action alternatives (except for alternative 3)
would increase the area of the travel corridor with peak 4 sound levels over 80 dBA to 0.1 percent. Up
to 2.2 percent of the travel corridor would have peak 4 levels between 60 and 80 dBA under
alternative 2, compared to 1.1 percent under alternative 3 and 1.8 percent under alternative 4.

Table 60 shows that even peak sound levels in the backcountry are relatively quiet. Peak 4 sound
levels in the backcountry do not exceed 35 dBA under the no-action alternative, or any of the action
alternatives. The action alternatives peak 4 levels do not exceed 30 dBA in the backcountry.

TABLE 59: TRAVEL CORRIDOR PEAK 4 MODELING RESULTS

Percent of Travel Corridor Area by Peak 4

Categories
0dBA | 1to
or 20

Alternative Fleet Assumption Less | dBA
Alternative 1: No-Action - No Administrative Use, 17.8 223 | 31.7 | 26.2 2 0
Snowmobile/Snowcoach Use Current Fleet
Alternative 2: Continue 2a - Current Fleet, 318 7.8 23.3 | 37.3 | 29.3 2.2 0.1
Snowmobile/Snowcoach Use at snowmobiles and 78
2012/2013 Winter Season Interim snowcoaches

Regulation Limits 2b - 318 snowmobiles | 82 | 245 | 37.0 | 281 | 21 | 0.1

and 78 BAT

Snowcoaches
Alternative 3: Transition to Snowcoaches | BAT Snowcoaches, No 21.0 286 | 35.0 | 14.3 1.1 0
Meeting BAT Requirements Only Snowmobiles (modeling

scenario 3b)

Alternative 4a: Manage OSV Use by 9.7 28.1 | 38.1 | 225 1.5 0.1
Transportation Events (480

snowmobiles/60 snowcoaches)

Alternative 4b: Manage OSV Use by New BAT Snowmobiles 10.2 304 | 39.8 | 18.2 1.3 0.1
Transportation Events (20 BAT Snowcoaches ’
snowmobiles/106 snowcoaches)

New BAT Snowmobiles,
BAT Snowcoaches

Alternative 4c: Manage OSV Use by E-BAT Snowmobiles 8.3 255 | 39.8 | 245 1.8 0.1
Transportation Events (480 and BAT Snowcoaches

snowmobiles, 120 snowcoaches)

Alternative 4d: Manage OSV Use by 8.3 255 | 39.9 | 244 1.8 0.1

New BAT Snowmobiles,

Transportation Events (20 BAT Snowcoaches

snowmobiles/212 snowcoaches)
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TABLE 60: BACKCOUNTRY PEAK 4 MODELING RESULTS

Percent of Backcountry Area by Peak 4
Categories

Alternative Fleet Assumption
Alternative 1: No Action - No Administrative Use, 88.1 6.4 4.1 1.3 0.1 0
Snowmobile/Snowcoach Use Current Fleet
Alternative 2: Continue 2a - Current Fleet, 318 87.3 7.0 44 1.3 0 0
Snowmobile/Snowcoach Use at snowmobiles and 78
2012/2013 Winter Season Interim snowcoaches
Regulation Limits 2b - 318 snowmobiles | 879 | 67 | 42 | 1.2 | 0 0
and 78 BAT
Snowcoaches
Alternative 3: Transition to BAT Snowcoaches, No 91.5 54 2.7 0.4 0 0
Snowcoaches Meeting BAT Snowmobiles (modeling
Requirements Only scenario 3b)
Alternative 4a: Manage OSV Use by New BAT Snowmobiles, | 89.7 6.2 3.5 0.6 0 0
Transportation Events (480 BAT Snowcoaches
snowmobiles/60 snowcoaches)
Alternative 4b: Manage OSV Use by New BAT Snowmobiles, | 90.5 6.0 3.1 0.4 0 0
Transportation Events (20 BAT Snowcoaches
snowmobiles/106 snowcoaches)
Alternative 4c: Manage OSV Use by E-BAT Snowmobiles 88.1 6.9 4 1 0 0
Transportation Events (480 and BAT Snowcoaches
snowmobiles, 120 snowcoaches)
Alternative 4d: Manage OSV Use by New BAT Snowmobiles, | 88.1 6.9 4 1 0 0
Transportation Events (20 BAT Snowcoaches
snowmobiles/212 snowcoaches)

8-Hour Leg

The 8-hour L, analysis results for the travel corridor and backcountry areas are provided in tables 61
and 62, respectively. The 8-hour L4 results are presented graphically in appendix E.

Within the travel corridors, the highest 8-hour L.q levels (= 35 dBA) occur on and adjacent to roads.
Under alternative 1, approximately 2.2 percent of the travel corridor area experiences 8-hour L. sound
levels greater than or equal to 35 dBA (table 61). All the action alternatives increase the area of travel
corridor with 8-hour L., sound levels greater than or equal to 35 dBA compared to the no-action
alternative. The largest impact in terms of 8-hour Leq would occur under alternative 2a (4.5 percent

> 35 dBA) and the smallest with E-BAT snowmobiles under alternative 4c (approximately 3 percent

> 35 dBA).

Under alternative 1, all of the backcountry area would have 8-hour L., sound levels less than 15 dBA.
Alternatives 2, 3b, and 4b would result in 0.1 percent of the area of backcountry in the 15 to 25 dBA
range. The 8-hour L, sound level in the backcountry would not exceed 25 dBA. Under all
alternatives, approximately 99 percent of the backcountry area would have an 8-hour L of less than
5 dBA, representing exceptional natural quiet conditions.
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Percent of Travel Corridor Area by 8-hour Leq

Categories
225 and
<15dBA <35dBA |235dBA
Alternative Fleet Assumption (Negligible) (Moderate) | (Major)*

Alternative 1: No Action - No Administrative Use, 79.6 14 4.2 2.2
Snowmobile/Snowcoach Use Current Fleet
Alternative 2: Continue 2a - Current Fleet, 318 58.9 23.9 12.7 45
Snowmobile/Snowcoach Use at snowmobiles and 78
2012/2013 Winter Season Interim snowcoaches
Regulation Limit

egulation Himrs 2b - 318 snowmobiles 60.2 23.4 12.1 43

and 78 BAT
Snowcoaches

Alternative 3: Transition to BAT Snowcoaches, No 64.3 20.5 11 41
Snowcoaches Meeting BAT Snowmobiles (modeling
Requirements Only scenario 3b)
Alternative 4a: Manage OSV Use by | New BAT Snowmobiles, 64.7 21.9 9.8 3.6
Transportation Events (480 BAT Snowcoaches
snowmobiles/60 snowcoaches)
Alternative 4b: Manage OSV Use by | New BAT Snowmobiles, 61.1 235 11.3 4
Transportation Events (20 BAT Snowcoaches
snowmobiles/106 snowcoaches)
Alternative 4c: Manage OSV Use by | E-BAT Snowmobiles 71.2 18.8 7 3
Transportation Events (480 and BAT Snowcoaches
snowmobiles, 120 snowcoaches)
Alternative 4d: Manage OSV Use by | New BAT Snowmobiles, 67.6 20.6 8.2 3.5
Transportation Events (20 BAT Snowcoaches
snowmobiles/212 snowcoaches)
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TABLE 62: BACKCOUNTRY 8-HOUR L., MODELING RESULTS

Percent of Backcountry Area by 8-hour Leq

Categories
215 and
<5dBA <25dBA |225dBA
Alternative Fleet Assumption (Negligible) (Moderate) | (Major)*

Alternative 1: No Action - No Administrative Use, 99.8 0.2 0 0
Snowmobile/Snowcoach Use Current Fleet
Alternative 2: Continue 2a - Current Fleet, 318 98.8 1.1 0.1 0
Snowmobile/Snowcoach Use at snowmobiles and 78
2012/2013 Winter Season Interim snowcoaches
Regulation Limit

eguiation Himits 2b - 318 snowmobiles 99 0.9 0.1 0

and 78 BAT
Snowcoaches

Alternative 3: Transition to BAT Snowcoaches, No 99 0.9 0.1 0
Snowcoaches Meeting BAT Snowmobiles (modeling
Requirements Only scenario 3b)
Alternative 4a: Manage OSV Use by | New BAT Snowmobiles, 99.3 0.7 0 0
Transportation Events (480 BAT Snowcoaches
snowmobiles/60 snowcoaches)
Alternative 4b: Manage OSV Use by |New BAT Snowmobiles, 929 0.9 0.1 0
Transportation Events (20 BAT Snowcoaches
snowmobiles/106 snowcoaches)
Alternative 4c: Manage OSV Use by |E-BAT Snowmobiles 99.6 0.4 0 0
Transportation Events (480 and BAT Snowcoaches
snowmobiles, 120 snowcoaches)
Alternative 4d: Manage OSV Use by |New BAT Snowmobiles, 99.5 0.5 0 0
Transportation Events (20 BAT Snowcoaches
snowmobiles/212 snowcoaches)

SUMMARY OF IMPACTS

This section summarizes the soundscapes impact analysis conclusions. A detailed discussion of each
alternative follows, including a discussion of cumulative impacts.

e Alternative 1 would have long-term minor adverse impacts on soundscapes in travel corridors and
long-term negligible adverse impacts in backcountry areas.

e Alternative 2 would have long-term moderate adverse impacts on soundscapes in travel corridors
and long-term negligible adverse impacts in backcountry areas. Overall, alternative 2 would have
greater adverse impacts to soundscapes than alternative 1, due to the fact that OSV use would be
authorized for visitors.

e Alternative 3 would have long-term moderate adverse impacts on soundscapes in travel corridors
and long-term negligible adverse impacts in backcountry areas. Overall alternative 3 would have
greater adverse impacts to soundscapes than alternative 1, due to the fact that OSV use would be
authorized for visitors, but would have less of an impact to soundscapes than alternative 2
because it would allow for a lower number of transportation events, and a reduction of 8-hour L,
along the travel corridor and in the backcountry.
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e Impacts could vary from season to season under alternative 4 depending on the distribution of
transportation events and whether operators choose to use quieter vehicles to take advantage of an
increase in the allowable average group size. Regardless of these factors, alternative 4 would have
long-term moderate adverse impacts on soundscapes in travel corridors. In the backcountry areas,
alternative 4 would have long-term negligible adverse impacts. Overall alternative 4 would have
greater adverse impacts to soundscapes than alternative 1, due to the fact that OSV use would be
authorized for visitors, but would have less of an impact to soundscapes than alternative 2 and
alternative 3 because it would allow for a lower number of transportation events, and a reduction
of 8-hour L4 along the travel corridor and in the backcountry.

All of the action alternatives are within a very narrow range of OSV noise exposure. The small
differences among alternatives are, in many cases, on the order of known uncertainties in sound level
measurement and probable uncertainties in the noise modeling accuracy.

Under alternative 4 the proposed improvements in vehicle noise output (BAT and E-BAT) outweighs the
proposed increases in vehicle numbers, yielding lower aggregate noise exposures for the proposed
alternatives relative to current conditions.

Managing groups and group sizes has no effect on the metric used for the intensity definitions (8-hour
L,), but offers significant benefits in terms of the duration of noise audibility (and noise-free intervals).

DETAILED IMPACT ANALYSIS

Impacts of Alternative 1: No Action - No Snowmobile/Snowcoach Use

Under alternative 1, within the travel corridors 2.2 percent of the area would have an 8-hour Lg
greater than or equal to 35 dBA (compared to 4.5 percent under recent maximum allowable use —
alternative 2). In the backcountry, 0.2 percent of the area would have an 8-hour L, between 5 and

15 dBA (compared to 1.1 percent under recent maximum allowable use). Administrative OSVs would
be audible over 50 percent of the time in approximately 0.8 percent of the travel corridor area.
Alternative 1 would have long-term minor adverse impacts on soundscapes in travel corridors and
long-term negligible adverse impacts in backcountry areas.

Cumulative Impacts

Past, present, and reasonably foreseeable future actions both outside and within the park have the
potential to impact soundscapes in the park. Aircraft overflights (including commercial jets, research
flights in low-flying propeller planes, corporate and general aviation aircraft, and medical rescue
helicopters) cause motorized sounds that are audible at sound levels which range from very quiet to
levels that mask other sounds. Relative to snowmobile- and snowcoach-related sounds, the duration of
audible aircraft overflights is short. The 2005-2010 observational study found that in total, motorized
sounds were audible 56 percent of the time. Aircraft accounted for 6.7 percent of the duration of
motorized sounds (Burson 2010a). As shown in table 63, jets are responsible for the majority of the
duration of audible aircraft sounds.
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TABLE 63: AIRCRAFT TIME AUDIBLE, 2005-2010 OBSERVATIONAL STUDY

Percent out of the Percent out of the Total
Time Audible (Hours: Total Duration of Duration of the Observational
Minutes: Seconds) Motorized Sounds Study
Jets 6:30:41 4.5% 2.5%
Propeller aircraft 2:39:10 1.8% 1.0%
Helicopters 0:32:43 0.4% 0.2%
Total 9:42:34 6.7% 3.8%

The observational study results reported above are based on monitoring in developed and travel
corridor locations. Aircraft overflights are audible approximately 6 percent of the average day in
backcountry areas such as Fern Lake (Burson 2007). Taking into account both natural and non-natural
sounds, hourly L., sound levels were generally between 20 and 30 dBA at Fern Lake and maximum
hourly sound levels were 60 dBA. No OSV sounds were audible at Fern Lake, which is 8 miles from
the nearest OSV corridor (the road between Fishing Bridge and Canyon). In the winter, aircraft are
about the only source of non-natural sounds in backcountry areas far from roads.

Despite recent slowing in the growth in air travel mirroring the recession-related slowdown in overall
economic activity, long-term growth is still expected according to Federal Aviation Administration
forecasts (FAA 2010). As a result, aircraft overflights are expected to continue to result in short- and
long-term minor adverse impacts, particularly in backcountry areas and on days with low wind levels.

Due to the attenuation of sound with increasing distance from the source, OSV use outside the park
boundaries is unlikely to affect substantial portions of the interior of the park. However, in some areas
within a few miles of the park boundary, OSV use outside the park is a major source of non-natural
sounds. For example, snowmobiles operating outside Yellowstone’s western boundary in Gallatin
National Forest and possibly in West Yellowstone, Montana, were commonly audible at the West
Yellowstone 3.1 site (three miles from the park boundary) during 2004/2005 monitoring (Burson
2005). The distinctive sounds of two-stroke snowmobiles over three miles away were clearly
distinguishable in recordings and while visiting the site. The percent time audible at West Yellowstone
of OSVs traveling only on the groomed road between the West Entrance and Madison Junction was
estimated to be 36 percent. However, OSV use outside the park raised the total percent time audible at
West Yellowstone 3.1 to 66 percent (Burson 2005).

There is insufficient monitoring information available to quantify the audibility of OSVs outside the
park in locations other than West Yellowstone 3.1. The audibility of OSVs outside the park has not
been specifically noted at any monitoring site other than West Yellowstone 3.1 (Burson 2004-2009,
2010a). One trend with the potential to result in more OSV activity outside the park is the
consolidation of lands in the Gallatin National Forest. In the last 10 years, the Gallatin National Forest
has negotiated several land exchanges that have consolidated some previously checkerboarded
holdings. Although this has generally positive effects for most wildlife (because consolidated lands
are less subject to development), it has the negative side effect of private land consolidation
(especially in the Big Sky area), which has allowed more land subdivision and rural growth to occur
there, with consequent effects on traffic and natural soundscapes (NPS 2007¢).

Future trends in the audibility of OSVs operating outside the park will be influenced by the travel
management plans of the adjacent national forests. The potential implications of two such travel plans
are summarized below—the Gallatin National Forest Travel Plan Revision and the Beartooth District
of Custer National Forest Travel Management Plan.
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Gallatin National Forest is adjacent to Yellowstone’s northern border and part of its western border.
The 2006 ROD for the Gallatin National Forest Travel Plan Revision decreased the area of the
Gallatin National Forest open to snowmobile use (outside of wilderness areas) from 84 percent to
about 55 percent (USFS 2006). The travel plan was designed to cluster motorized use areas to reduce
the total area potentially affected by noise from snowmobiles. As a result, the USFS expected that
noise levels would increase in those concentrated use zones and decrease elsewhere. The largest
concentration of designated snowmobile trails in the Gallatin National Forest in the vicinity of the
park is around West Yellowstone. There is a smaller number and length of snowmobile trails around
Cooke City. Snowmobile use is prohibited in most of the remaining areas along the border between
Gallatin National Forest and Yellowstone National Park (e.g., the Lee Metcalf Wilderness Area to the
west and the Absaroka Beartooth Wilderness Area to the north). It can be reasonably expected that the
audibility of OSVs in use outside the park will increase in the future within a few miles of the trails
around West Yellowstone and Cooke City. Other areas of Yellowstone adjacent to wilderness areas
would not be affected by OSV use.

The Beartooth District of Custer National Forest is adjacent to the northeast corner of Yellowstone. A
ROD for the Beartooth District Travel Management Plan was issued in 2008 (USFS 2008b). The
travel management plan addressed motorized vehicle routes, but OSV regulations were explicitly
excluded from the scope of the plan. As a result, OSV use in the Beartooth District remains regulated
by a 1986 Forest Plan. OSV use in the small portion of the Beartooth District around Cooke City is
administered by the Gallatin National Forest Travel Plan Revision described previously. The
motorized routes allowed by the 2008 Travel Management Plan are all at least 15 miles from the
boundary of Yellowstone. As a result, it can be concluded that motorized vehicle routes in the
Beartooth District would have no effect on natural soundscapes in Yellowstone. Motorized vehicle use
(including OSVs) is prohibited in the Absaroka Beartooth Wilderness Area, which covers much of the
Beartooth District where it is adjacent to the park.

The impacts of past, present, and reasonably foreseeable future actions, combined with the long-term
negligible to minor impacts of alternative 1, would result in long-term minor adverse cumulative
impacts on natural soundscapes. In backcountry areas, other past, present, and reasonably foreseeable
future actions (e.g., airplanes, OSV use outside the park) would be the primary contributors to the
cumulative impacts. Administrative OSV use would be the main contributor to the cumulative impacts
within the travel corridors.

Conclusion

The effects of alternative 1 on soundscapes would be long-term, negligible to minor, and adverse due
to administrative OSV use. Minor impacts would be limited to travel corridors. There would be long-
term minor adverse cumulative impacts on soundscapes.

Impacts of Alternative 2: Continue Snowmobile/Snowcoach Use at 2012/2013 Winter
Season Interim Regulation Limits

Under alternative 2, within the travel corridors 4.5 to 4.7 percent of the area would have an 8-hour L
greater than or equal to 35 dBA (compared to 2.2 percent under alternative 1). In the backcountry,

1.1 to 0.9 percent of the area would have an 8-hour L., between 5 and 15 dBA (compared to 0 percent
under alternative 1). Assuming the maximum allowed use levels, OSVs would be audible over

50 percent of the time in approximately 5.6 percent of the travel corridor area with the current fleet
and 4 percent of the corridor following the transition to the all-BAT snowcoach fleet, compared to

0 percent of the travel corridor area under alternative 1. Alternative 2 would have long-term moderate
adverse impacts on soundscapes in the travel corridor and long-term negligible adverse impacts on
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soundscapes backcountry areas before, during, and after the transition to all BAT snowcoaches. The
all BAT snowcoach scenario results are very similar to the current fleet results because the existing
snowcoach mix is already very close to meeting the proposed snowcoach BAT level (75 dBA).

Cumulative Impacts

Impacts on soundscapes from other past, present, and reasonably foreseeable future actions would be
the same as described for alternative 1. These impacts are a result of other noise generators outside the
park’s boundaries. A large contributor is aircraft overflights (including commercial jets, research
flights in low-flying propeller planes, corporate and general aviation aircraft, and medical rescue
helicopters). Other large contributors include OSV use on adjacent lands (within a few miles of the
park boundary). Planning efforts on lands surrounding the park could also contribute to these impacts,
including the Gallatin National Forest Travel Management Plan and the Beartooth District of Custer
National Forest Travel Management Plan. The long-term minor adverse effects of these actions, when
combined with the long-term negligible to moderate adverse impacts of alternative 2, would result in
long-term moderate adverse cumulative impacts on natural soundscapes.

Conclusion

Alternative 2 would have long-term negligible to moderate adverse impacts on soundscapes due to the
level of OSV use permitted. Moderate impacts would be limited to travel corridors. There would be
long-term moderate adverse cumulative impacts on soundscapes.

Impacts of Alternative 3: Transition to Snowcoaches Meeting BAT Requirements Only

Prior to the transition to all BAT snowcoaches, the impacts of alternative 3 would be the same as
described above for alternative 2 (moderate adverse in travel corridors; negligible adverse in
backcountry), except the duration would be short term instead of long term.

After the transition to all BAT snowcoaches, within the travel corridors 4.1 percent of the area would
have an 8-hour L, greater than or equal to 35 dBA (compared to 2.2 percent under alternative 1 and
4.5 — 4.7 percent under alternative 2). In the backcountry, 0.9 percent of the area would have an
8-hour L., between 5 and 15 dBA (compared to 0.2 percent under alternative 1 and 1.1 to 0.9 percent
under alternative 2). In 0.1 percent of the backcountry, 8-hour L., would be between 15 and 25 dBA.
Assuming the maximum allowed use levels, OSVs would be audible over 50 percent of the time in
approximately 18.8 percent of the travel corridor area, compared to 0.8 percent of the travel corridor
area under alternative 1. Alternative 3 would have long-term moderate adverse impacts on
soundscapes in the travel corridor and long-term negligible adverse impacts in backcountry areas.

Cumulative Impacts

Impacts on soundscapes from other past, present, and reasonably foreseeable future actions would be
the same as described for alternative 1. These impacts are a result of other noise generators outside the
park’s boundaries. A large contributor is aircraft overflights (including commercial jets, research
flights in low-flying propeller planes, corporate and general aviation aircraft, and medical rescue
helicopters). Other large contributors include OSV use on adjacent lands (within a few miles of the
park boundary). Planning efforts on lands surrounding the park could also contribute to these impacts,
including the Gallatin National Forest Travel Management Plan and the Beartooth District of Custer
National Forest Travel Management Plan. The long-term minor adverse impacts of these actions,
when combined with the long-term negligible to moderate adverse impacts of alternative 3, would
result in long-term moderate adverse cumulative impacts on natural soundscapes.
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Conclusion

The effects of alternative 3 on soundscapes would be long-term, negligible to moderate and adverse,
both before and after the phaseout to BAT snowcoaches only. Moderate impacts would be limited to
travel corridors. There would be long-term, moderate adverse cumulative impacts on soundscapes.

Alternative 4: Manage OSV Use by Transportation Events

The impacts of alternative 4 would vary season to season. Within the travel corridors, 3.0 percent to
4.0 percent of the area would have an 8-hour L., greater than or equal to 35 dBA (compared to

2.2 percent under alternative 1 and 4.5 — 4.7 percent under alternative 2)). In the backcountry,

0 percent to 0.1 percent of the area would have an 8-hour L., greater than or equal to 15 dBA
(compared to 0 percent under alternative 1 and 0.1 percent under alternative 2). Assuming the
maximum allowed use levels, OSVs would be audible over 50 percent of the time in approximately
13.5 percent to 17.0 percent of the travel corridor area, compared to 0.8 percent of the travel corridor
area under alternative 1. Alternative 4 would have lower audibility impacts in the travel corridor in
comparison to all the other action alternatives which involve 19-23 percent of the travel corridor with
OSVs audible over 50 percent of the time. Alternative 4 would have long-term moderate adverse
impacts on soundscapes in travel corridors. In the backcountry areas, the impact of alternative 4 would
be long-term negligible adverse.

Cumulative Impacts

Impacts on soundscapes from other past, present, and reasonably foreseeable future actions would be
the same as described for alternative 1. These impacts are a result of other noise generators outside the
park’s boundaries. A large contributor is aircraft overflights (including commercial jets, research
flights in low-flying propeller planes, corporate and general aviation aircraft, and medical rescue
helicopters). Other large contributors include OSV use on adjacent lands (within a few miles of the
park boundary). Planning efforts on lands surrounding the park could also contribute to these impacts,
including the Gallatin National Forest Travel Management Plan and the Beartooth District of Custer
National Forest Travel Management Plan. The long-term minor adverse impacts of these actions,
when combined with the long-term negligible to moderate adverse impacts of alternative 4, would
result in long-term moderate adverse cumulative impacts on natural soundscapes.

Conclusion
The effects of alternative 4 on soundscapes would be long-term, negligible to moderate and adverse.

Moderate impacts would be limited to travel corridors. There would be long-term moderate adverse
cumulative impacts on soundscapes.

VISITOR USE, EXPERIENCE, AND ACCESSIBILITY

Current laws and NPS policies indicate the following desired conditions in the park with regard to
visitor use and experience relative to the presence and operation of OSVs in the park:

e Opportunities are and should continue to be provided for appropriate, high-quality public
enjoyment.

e Visitors will have the opportunity to enjoy the superlative natural resources found in the park.

Such opportunities will create ample opportunity for inspiration, appreciation, and enjoyment through
personalized experiences.
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NPS Management Policies 2006, Section 8.2.4 states that:

All reasonable efforts will be undertaken to make NPS facilities, programs, and services
accessible to and usable by all people, including those with disabilities. This policy
reflects the commitment to provide access to the widest cross section of the public, and to
ensure compliance with the intent of the Architectural Barriers Act of 1968 and the
Rehabilitation Act of 1973. The Service will also comply with section 507 of the
Americans with Disabilities Act (42 USC 12207), which relates specifically to the
operation and management of federal wilderness areas. Specific guidance for
implementing these laws is found in the Secretary of the Interior’s regulations regarding
enforcement of nondiscrimination on the basis of disability in Department of the Interior
programs (43 CFR Part 17, Subpart E), and General Service Administration regulations
adopting accessibility standards for the Architectural Barriers Act (41 CFR Part 102-76,
Subpart C).

Other mandates include the requirement for providing reasonable accommodation for known
disabilities of qualified applicants and employees (Director’s Order 16A, Reasonable Accommodation
for Applicants and Employees with Disabilities) and to ensure that facilities are readily accessible to
and usable by individuals with disabilities, including individuals who use wheelchairs (Director’s
Order 42, Accessibility for Visitors with Disabilities in National Park Service Programs and Services)
(NPS 1999a, 20001).

In addition, the NPS requires that those providing commercial services in the parks share the NPS
responsibility to provide employees and visitors with the greatest degree of access to programs,
facilities, and services that is reasonable, within the terms of existing contracts and agreements (see
NPS Management Policies 2006, Section 10.2.6.2 “Accessibility of Commercial Services”). This
analysis considers whether these opportunities are provided and if they are the desired experiences of
those visitors.

ASSUMPTIONS, METHODOLOGY, AND INTENSITY DEFINITIONS

This section includes an analysis of the opportunities to view and experience park resources in the
winter. Such opportunities are different than those experienced in the summer. Resources considered
in the analysis include opportunities to view wildlife and scenery, behavior of other visitors and
safety, quality of road surfaces, availability of information, quiet and solitude, air quality, and
stakeholder values.

To evaluate the level of impact on visitor experience under each alternative, the following types of
information were referenced:

e Visitor surveys

o Assessment of visitation patterns

e Assessment of opportunities historically available.

This section also includes an analysis of changes to accessibility for the very young, the elderly, and
those with mobility impairments. For the very young and the elderly, mobility issues were not
considered to be of primary concern; rather, exposure to winter weather, including cold temperatures
and high winds, and the need for protection from these elements were considered. Resources
considered in the analysis include opportunities to view wildlife and scenery in a safe environment. In
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addition to providing a safe environment, the analysis considered whether the opportunity provided
for these visitors is their desired visitor experience.

For the analysis of visitor accessibility under alternatives 2, 3 and 4, it is assumed that those providing
commercial tours in the park are in compliance with NPS accessibility requirements as mentioned
above. This includes larger capacity snowcoaches offering wheelchair accessibility and/or ramps.

For all alternatives, the following assumptions were used in estimating levels of visitor use:

e Snowcoaches:

— 13.7 average maximum capacity (number of seats)

— 9.0 average ridership per snowcoach.

e Snowmobiles:

— 1.4 average riders per snowmobile (3 year average, 2009/2010 through 2011/2012)

— 2.0 average maximum capacity of single snowmobile (number of seats per snowmobile).

INTENSITY DEFINITIONS

The following definitions for evaluating impacts on visitor use and experience were used for assessing
the potential impacts of each alternative.

Negligible:

Minor:

Moderate:

Visitors would be able to experience a wide range of park resources and participate
in a wide range of winter use activities, although some visitors may be prevented
from a few experiences and/or activities because of limited access, technical
difficulty, and/or cost. Visitors would typically be able to fulfill the purpose of their
visit. Accessibility for the very young, the elderly, and individuals with disabilities
would not be affected, or effects would not be noticeable or measurable. There
would be minimal effects on safe opportunities to view wildlife and scenery and for
these visitors to fulfill the purpose of their visit.

Visitors would be able to experience a range of park resources and participate in a
range of winter use activities, but would be prevented from some experiences and/or
activities because of limited access, technical difficulty, and/or cost. Most visitors
would be able to fulfill the purpose of their visit. Changes in accessibility would be
noticeable, but would affect only a small portion of the very young, the elderly, and
individuals with mobility-related disabilities who visit the park. Impacts would be
slight without appreciably limiting critical characteristics of opportunities to safely
view wildlife and scenery. Most of these visitors would be able to fulfill the purpose
of their visit.

Visitors would be able to experience some park resources and participate in some
winter use activities, but would be prevented from some experiences and/or
activities because of limited access, technical difficulty, and/or cost. Some visitors
may not be able to fulfill the purpose of their visit. Changes in accessibility would
be readily apparent to many of the very young, the elderly, and individuals with
mobility-related disabilities who use the park. Visitors would have some difficulty
finding available, safe opportunities to view wildlife and scenery. Some of these
visitors may not be able to fulfill the purpose of their visit.
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Major: Visitors would be able to experience some park resources and participate in some
winter use activities, but would be prevented from most experiences and/or activities
because of limited access, technical difficulty, and/or cost. Few visitors would be
able to fulfill the purpose of their visit. The effects on accessibility would be readily
apparent to most of the very young, the elderly, and individuals with mobility-
related disabilities who use the park, and would substantially change their ability to
access park features. Visitors would frequently have substantial difficulty finding
available, safe opportunities to view wildlife and scenery. Few visitors with mobility
impairments would be able to fulfill the purpose of their visit.

Study Area

The geographic study area for the visitor use and experience analysis, including visitor accessibility,
includes the entire area within the park boundary.

SUMMARY OF IMPACTS

Impacts on visitor use and experience under the alternatives ranged from long-term major adverse
under the no-action alternative, to long-term beneficial under the action alternatives because the levels
and types of OSV use permitted in the park would be increased, when compared to the no-action
alternative. Impacts under each alternative were as follows:

280

Alternative 1 would have long-term major adverse impacts on visitor use and experience because
winter access to the interior of the park would not be provided for visitors. Non-motorized
visitors would be permitted, but due to the distance into the park and harsh weather conditions,
very few visitors would be able to reach features in the interior such as Old Faithful. Winter
visitors desiring either or both non-motorized and motorized experiences would be affected by
this loss of access. Alternative 1 would have long-term major adverse impacts on visitor
accessibility by restricting winter access to the interior of the park to non-motorized methods.

Alternative 2 would have long-term beneficial impacts on visitor use and experience because
permitted use levels would be similar to those allowed from 2009 to 2013 (through the 2012/2013
winter season) and would provide for both motorized and non-motorized (accessing trail heads by
motorized means) access into the interior of the park. This use level would meet the demand for
winter visitation that occurred for the 2009/2010 through 2011/2012 winter seasons and it would
provide limited opportunities for growth. Resource conditions (i.e., wildlife, soundscapes, and air
quality) that support a quality visitor experience would experience limited effects. This
alternative would have long-term beneficial impacts on accessibility because allowing a mix of
OSV types into the interior of the park would provide various opportunities for accessibility.
Alternative 2 would have a beneficial impact on visitor use and experience than alternative 1
because it allows for visitor OSV use.

Alternative 3 would have long-term beneficial impacts on visitor use and experience because
motorized access to the interior of the park would continue and, until the transition to
snowcoaches only, access would be the same as that from 2009 to 2013. For some snowmobile
users, the opportunity to experience a specific, individual snowmobile experience as offered in
the past would be lost. After the transition, some park users would be able to obtain their desired
experience (snowcoach use) while others would not (snowmobile use) resulting in an overall
long-term minor to moderate adverse impact, because the same range of experiences as currently
offered may not be available. This alternative would have long-term beneficial impacts on
accessibility because of allowing a mix of OSV types into the interior of the park until the winter
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season 2020/2021, and snowcoach access after that, which would provide various opportunities
for accessibility. Overall, alternative 3 would have beneficial impacts on visitor use and
experience compared to alternative 1 because it allows for visitor OSV use. Compared to
alternative 2, some visitors may experience adverse impacts as the types of access would be
limited to snowcoaches, while others may find this a benefit to their experience.

e Alternative 4 would have the greatest ability to meet winter visitor expectations by including
guided snowmobile and snowcoach tours and by management of OSV use of the park’s interior
by transportation events. Visitor opportunities would increase, resulting in parkwide, long-term
beneficial impacts compared to the no-action alternative. Both motorized and non-motorized
winter users would experience the benefits of continued access to the park’s interior, and
operators would have the ability to choose the type of service they provide. Resource conditions
would remain unchanged from recent years or would improve as improvements to BAT OSVs are
implemented. Overall, alternative 4 would have beneficial impacts on visitor use and experience
compared to alternative 1 because it allows for visitor OSV use. Compared to alternatives 2 and
3, the variety of uses, including non-commercially guided use, would be viewed as a beneficial
impact. Some visitors who would prefer a difference experience may view this as an adverse
impact.

DETAILED IMPACT ANALYSIS

Impacts of Alternative 1: No Action - No Snowmobile/Snowcoach Use

Under alternative 1, all visitor snowmobile and snowcoach use in the park would end. Vehicle access
would continue along the route from Cooke City to Gardiner (U.S. Highways 212 and 89), which is
plowed during the winter months; however, other roads in the park would be closed to vehicular
traffic. Two separate groups of park visitors would be affected by the change in management policies,
motorized OSV users and non-motorized winter users.

Under alternative 1, opportunities to experience the park’s interior by either snowmobile or
snowcoach, an opportunity that has existed at various levels since the 1950s, would cease. For these
visitors—who average more than 60,000 people per year— their desired winter visitor experience
would no longer be available. Facilities in the interior of the park would be expected to close because
reduced visitation would not be able to support the operation of lodges and the provision of other
services. Guides would no longer be needed, the visitor center at Old Faithful would be closed, and
there would be no need for warming huts to support visitor safety and experience.

Some visitors may choose to use a vehicle to access northern areas of the park for backcountry uses,
such as snowshoeing and cross-country skiing. However, because the two uses differ greatly, the
percentage of winter visitors likely to adapt to such a change in management is unknown. For the
majority of Yellowstone winter visitors, ending access via snowmobile and snowcoach would result in
parkwide, long-term major adverse impacts on visitor use and experience.

Non-motorized users would likely experience both adverse and beneficial effects under alternative 1.
By eliminating OSV access to the interior of the park, it is anticipated that the experiences of skiers
and snowshoers would generally be focused on the fringes of the park or along the highway corridor
in the northern part of the park. This reduced access would restrict opportunities to experience the
park’s geyser field, the Yellowstone River and Yellowstone Falls, iconic wildlife, and peace and
solitude associated with the winter season as compared to use under the 2009 to 2013 interim
regulations. This would result in parkwide, long-term moderate to major adverse effects on visitor use
and experience.
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Benefits to non-motorized users may include increased opportunities to enjoy natural sounds and view
wildlife compared to recent maximum allowable use conditions. Noise and disturbance generated by
snowmobile and snowcoach activities would be limited to those associated with park management and
administration personnel use. Therefore, such effects would generally be eliminated from the majority
of the park increasing visitors’ chance to experience natural sounds. However, non-motorized visitors
do not generally concentrate their activities in areas frequented by snowmobiles and snowcoaches, but
rather in the backcountry where they can experience the natural sights and sounds of the park.
Therefore, the benefits of reduced motorized use for non-motorized users would be limited, localized,
and long-term.

Because access to the winter range would require long treks on skis or snowshoes, human intrusion
into this area would be infrequent. Visitors capable of making the trip to the winter range may have an
increased wildlife experience, which would result in limited long-term benefits to their visitor
experience.

Under alternative 1, the interior of the park would be closed to vehicular movements, thereby
eliminating possible experiences for most visitors (although skiers and snowshoers could still access
northern areas of the park but would have difficulty accessing the interior). This would result in long-
term major adverse effects on visitor use and experience.

In terms of visitor accessibility, access for all visitors—whether with or without accessibility needs—
to the park’s interior would be limited to those capable of snowshoeing or cross-country skiing into
the park. In addition, visitor services and amenities within the park would be severely reduced or
eliminated. For the very young, the elderly, and those with mobility impairments, this would result in
a loss of opportunity to experience the park’s iconic features of Old Faithful, Geyser Basin, and
Yellowstone River and Yellowstone Falls, among others. This would result in long-term, major
adverse impacts for users with accessibility needs.

Cumulative Impacts

Winter visitors to the park often enjoy a variety of experiences and include other destinations in their
plans for visiting the area. In the greater Yellowstone area, there are numerous opportunities for
winter users to recreate in national forests, view wildlife in wildlife refuges, and visit local
communities such as Jackson and Cody, Wyoming; West Yellowstone, Gardiner, and Cooke City
Montana; and Island Park and Ashton, Idaho.

Although such destinations may be included in a visitor’s itinerary, the experiences inside
Yellowstone are not available elsewhere. A wide range of activities exist in Yellowstone in the winter
including photography, wildlife viewing, walking, skiing, and snowshoeing. Yellowstone has 35 miles
of groomed trails, or for the adventurous, many miles of backcountry trails available for skiing or
snowshoeing. Park concessioners operate lodging accommodations at Mammoth Hot Springs and Old
Faithful and provide other services, including evening programs, snowmobile and snowcoach tours,
guided ski and snowshoe tours, wildlife tours, a ski shop and repair center, massage therapy, hot tub
rentals, and ice-skating rinks. In addition, a yurt camp is available at Canyon, which is operated by
one of the park’s snowcoach outfitters. The NPS also provides ranger-led winter programs that offer
insight into the history, culture, and geography of Yellowstone National Park. Winter programs begin
when the park opens for the winter season December 15 and end on March 15. Until the expiration of
the 2009 to 2013 interim regulations, the availability of these services and experiences supported long-
term benefits for winter visitor understanding and appreciation of park resources and values and
provided access for those with mobility impairments. These experiences have provided long-term
beneficial impacts for visitors and would provide beneficial impacts if continued into the future.
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However, under alternative 1, only the northern portions of the park—Mammoth Hot Springs and
Highways 212 and 89—would be accessible by motorized methods, and all OSV access would end.
Visitor services at Old Faithful, Canyon, and other interior park locations would be closed because
OSVs serve as the conduit to these experiences. Thus, under alternative 1, because access would be
limited for all visitors, the availability and accessibility of the experiences would be eliminated. The
impacts of past, present, and reasonably foreseeable future winter experiences, combined with the
long-term major adverse impacts of alternative 1, would result in long-term major adverse cumulative
impacts on visitor use and experience, of which alternative 1 impacts would constitute a large part.

Conclusion

Restricting winter access to the interior of the park by non-motorized means would result in long-term
major adverse impacts on visitor use and experience for all visitors, including those with mobility
impairments. Winter visitors desiring either or both non-motorized and motorized experiences would
be affected by loss of access. Overall cumulative effects would be long-term major adverse.

Impacts of Alternative 2: Continue Snowmobile/Snowcoach Use at 2012/2013 Winter
Season Interim Regulation Limits

Under alternative 2, the level of winter access permitted would remain the same as under the 2009 to
2013 interim regulations. Primary park roads would continue to be used for motorized access with up
to 318 snowmobiles and 78 snowcoaches permitted per day, the level of use permitted under the 2009
to 2013 interim regulations. Assuming a maximum of 2 riders per snowmobile and maximum average
capacity of 13.7 visitors per snowcoach the maximum number of visitors entering the park per day
would be approximately 1,705. Commercial guides and BAT OSVs would be required. Because
visitor use in the interior of the park would continue, the Old Faithful Snow Lodge, warming huts, and
other winter amenities that help support a safe and high-quality visitor experience would continue to
be offered, which would support all visitors, including those with accessibility needs. Access would be
provided by snowcoaches equipped with ramps/lifts to accommodate wheelchairs. Visitors with
mobility impairments who are capable of operating snowmobiles would have access to this traditional
winter activity, and wheelchairs can be transported via snowmobile. In addition, small children could
be accommodated on snowmobiles with their parents, providing an exciting and cost effective way for
families to experience Yellowstone in winter. While touring by snowcoach and snowmobile, the
Canyon can be viewed from accessible locations on the South Rim Drive at Artist Point and at Uncle
Tom’s Overlook. In addition, Fishing Bridge is partially wheelchair accessible.

Compared to alternative 1, alternative 2 would offer a markedly improved visitor experience—with
the exception of the small group of people who could ski the long distances between park entrances
and attractions—because it would allow motorized access in the park to continue, which would
increase the number of visitors able to access the park’s interior features in the winter. For those with
mobility impairments, the continued ability to tour the park by OSV would offer a variety of
opportunities to have a safe, informative, and enjoyable experience. The ability to tour the park by
OSV would offer a variety of opportunities to enhance visitor experience, particularly where many
park attractions would not otherwise be accessible. Requirements for using guides and BAT
snowmobiles under this alternative would support opportunities to view wildlife and scenery,
generally safe touring conditions, access to park information, opportunities for quiet and solitude, and
clean air, similar to the conditions that have prevailed in the park since the 2004 winter season. For
visitors with mobility impairments, as of the 2011/2012 season (the most recent completed season),
the demand for snowcoach ramp/lift capabilities was being met by service providers with equipment
suitable to meet these needs. It is anticipated that service providers would expand equipment
capabilities to meet an increase in demand should it be necessary in the future.
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Guides are familiar with those areas where wildlife viewing is particularly good and routinely make
impromptu stops to view wildlife and park scenery. They enforce proper touring behavior and usually
provide informative commentary to their clients. Other information would continue to be available at
warming huts, contact stations, visitor centers and entrance stations. Because guided groups travel
together and many such groups adhere to schedules that leave large periods of time free from OSV
noise, periods of quiet and opportunities for solitude would continue. The requirement for using BAT
technology would mean that good air quality in the park would also continue. For the majority of
winter visitors, alternative 2 would provide long-term beneficial effects for visitor use and experience.

The presence of OSVs could cause wildlife to retreat from corridors where OSVs are used with the
possibility of slightly reducing viewing opportunities. However, as described above under “Wildlife
and Wildlife Habitat” the level of mechanized access proposed under alternative 2 would not be
expected to result in large-scale changes in winter range use by park wildlife, and viewing
opportunities would continue.

Visitors seeking non-motorized uses in the park would experience both beneficial and adverse effects.
Users would benefit from continued access to the park’s interior, maintenance of 35 miles of trails,
and use of visitor services and amenities resulting in long-term beneficial effects on visitor experience
and access. Localized adverse effects would occur from periodic exposure to OSV sounds and sights.
As described in chapter 3 (“Soundscapes and the Acoustic Environment” and “Visitor Use,
Experience, and Accessibility”), these intrusions would not be expected to result in measurable
reductions in visitor satisfaction or understanding and appreciation of park resources and values.
Therefore, impacts on visitor use and experience for those seeking a non-motorized experience would
be long-term, negligible to minor adverse.

The daily allocation of OSVs would be fixed under alternative 2. Although the daily allocations for
snowmobiles and snowcoaches may not be met on a daily basis, capacity may be reached during
traditionally busy periods. Fixed use limits could affect peak season winter visitors, especially on
holidays and weekends. During periods of high visitation, some visitors may not be able to enter the
park or have the experience they desire at a particular entrance, whereas capacity may be available at
another entrance that they cannot access. This could occasionally diminish benefits associated with
alternative 2.

Although some visitor expectations for OSV access to the park may not be met under alternative 2,
implementation of this alternative would provide adequate access to meet OSV demand because
permitted use levels would be the same as those maintained under the 2009 to 2013 interim
regulations, which have not been met on a parkwide basis. Resource conditions on which visitor
experience is in part dependent, including air quality and natural sounds, would largely be protected
(see the “Air Quality” and “Soundscapes and the Acoustic Environment” sections). Although long-
term minor adverse impacts associated with unmet expectations for some visitor groups during high
visitation periods would persist, alternative 2 would result in long-term benefits for visitor use and
experience. For the very young, the elderly, and winter visitors with mobility impairments,
alternative 2 would provide parkwide, long-term beneficial impacts for visitor accessibility.

Cumulative Impacts

Impacts on visitor use and experience from other past, present, and reasonably foreseeable future
winter visitor experiences would be as described for alternative 1. These impacts are driven by the
other recreational opportunities available on lands near the park such as national forests, wildlife
refuges, and local communities such as Jackson and Cody, West Yellowstone, Gardiner, Island Park,
and Ashton. These long-term beneficial impacts, when combined with the long-term beneficial
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impacts of alternative 2, would result in long-term beneficial cumulative impacts on visitor use and
experience. Alternative 2 would make a large contribution to these impacts by offering traditional
winter visitor use and experience opportunities in Yellowstone, a unique recreational opportunity in
the area, as well as providing a range of opportunities for visitors with mobility impairments.

Conclusion

Under alternative 2, continuing OSV use and access at the same levels as the 2009 to 2013 interim
regulation limits would meet recent demand for winter visitation, including visitors with mobility
impairments. Both motorized and non-motorized winter users would experience the benefits of
continued access to the park’s interior. Therefore, alternative 2 would result in long-term benefits for
visitor use and experience. Cumulative impacts on visitor use and experience under alternative 2
would be long-term and beneficial.

Impacts of Alternative 3: Transition to Snowcoaches Meeting BAT Requirements Only

At the implementation of this alternative, this alternative would have the same use levels as under
alternative 2 (up to 318 snowmobiles and 78 snowcoaches) and therefore the impacts would be the
same for all park visitors. Beginning in the 2017/2018 winter season, BAT snowcoach access would
be allowed to increase over a 3-year period from the 2009 to 2013 interim regulation levels of up to
78 vehicles per day to 120 vehicles per day. Snowmobile use would be correspondingly phased out
once all snowcoaches achieve BAT status. Thus, snowmobile use would decrease from up to

318 vehicles per day to 0 over a 3-year period. Assuming a maximum average of 13.7 visitors per
snowcoach, a total daily visitation rate of 1,644 visitors would be expected once the full snowmobile
phaseout has occurred. Requirements for BAT snowmobiles and guided activities would continue
throughout the transition period with all new snowcoaches required to have BAT beginning the
2014/2015 season, and existing snowcoaches to become BAT by the 2017/2018 season. Primary park
roads would be groomed for OSV use, with the exception of the Sylvan Pass road, which would be
closed to OSV use. Because visitor use in the park’s interior would continue, the Old Faithful Snow
Lodge, warming huts, and other winter amenities that help support a safe, high-quality visitor
experience would continue to be offered. These accessible facilities in the park would continue to be
available to support safe and informative park experiences for the very young, the elderly, and visitors
with mobility impairments.

Compared to alternative 1, alternative 3 would offer an improved visitor experience. Although
attractions and destinations would remain accessible and interpretation provided through guides, the
experience of riding a snowmobile, which includes being exposed to the winter weather with no
barrier between the visitor and the environment, would be lost. After the transition, some park users
would be able to obtain their desired experience (snowcoach use) while others would not (snowmobile
use) resulting in an overall long-term moderate adverse impact, because the same range of experiences
as offered under the 2009 to 2013 interim regulations would not be available.

During the 3-year transition period, the requirements for using commercial guides and BAT
snowmobiles would support opportunities to view wildlife and scenery, generally safe touring
conditions, ready availability of information, good opportunities for quiet and solitude, and clean air.
This would be similar to the conditions that have prevailed in the park since the 2004 winter season.
Guides are familiar with typical wildlife viewing locations and routinely make impromptu stops to
view wildlife and park scenery. They enforce proper touring behavior and usually provide informative
commentary to their clients. Other information would continue to be available at warming huts,
contact stations, visitor centers, and entrance stations. Requirements for BAT technology for
snowcoaches would support good air quality.
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After full implementation, visitors seeking non-motorized uses inside the park would experience
limited beneficial effects. The total number of OSVs in the park would be reduced to

120 snowcoaches. Visitors may notice a reduction in OSV sounds exceeding 35 dBA in the travel
corridor under snowcoach only conditions, as compared to the combined presence of snowmobiles and
snowcoaches. As a result, backcountry visitors would experience quiet and solitude similar to that
currently available in the park. However, non-motorized visitors would continue to benefit from
access to the park’s interior, maintenance of 35 miles of trails, and use of visitor services and
amenities such as warming huts. Limited adverse effects would continue to occur from periodic
exposure to snowcoach sounds and sights. As described in the “Affected Environment” chapter (see
“Soundscapes and the Acoustic Environment” and “Wildlife and Wildlife Habitat™), these intrusions
would be considered minimal.

The daily allocation of snowcoaches provided under alternative 3 would be fixed at 120 maximum
when full phaseout occurs and this level may not meet demand during traditionally busy periods or my
not allow for increased visitation. This could affect peak season winter visitors, particularly on
holidays and weekends. As a result, some potential visitors may not be able to enter the park or have
the experience they desire, possibly diminishing overall benefits associated with alternative 3 for those
potential visitors. Visitors would be able to engage in OSV use in other areas in the region, but the
specific experience of OSV use in Yellowstone would be more limited. Given that there had been
unused capacity under the 2009 to 2013 interim regulations for accessible snowcoach tours, the
increase would allow for substantial growth in services of accessible snowcoaches, if demand
increases.

Some visitor expectations, for visitors with and without mobility impairments, for the type and
amount of OSV access to the park may not be met under alternative 3. Additionally, the
implementation of this alternative may not meet demand (based on use levels for the 2011/2012 winter
season) or allow for increased winter visitation to the park. With only the option of snowcoach
touring, alternative 3 would also have the potential to increase the cost of winter use experiences for
families with small children. This would result in long-term, minor to moderate adverse effects on
visitor use and experience. Alternative 3 would offer the greatest potential for the very young, the
elderly, and visitors with mobility impairments to experience an informative “over the snow”
adventure in the winter landscape of the park via snowcoach. However, the opportunity to use
snowmobiles would be eliminated over the long term. Although there would be long-term minor to
moderate adverse effects on visitor use and experience from the removal of the snowmobile
experience in the park, alternative 3 would result in parkwide, long-term beneficial impacts on
accessibility when compared to the no-action alternative.

Resource conditions that contribute to visitor experience (e.g., air quality and natural sounds) would
largely be protected under this alternative. Although long-term minor adverse impacts associated with
unmet expectations of some visitor groups would continue or increase with the elimination of
snowmobile use, when compared to alternative 1, alternative 3 would result in long-term benefits for
visitor use and experience with long-term moderate adverse impacts on users who can no longer have
a snowmobile experience in the park. For the very young, the elderly, and winter visitors with
mobility impairments, alternative 3 would provide parkwide, long-term beneficial impacts for visitor
accessibility.

Cumulative Impacts
Impacts on visitor use and experience from other past, present and reasonably foreseeable future

actions would be as described for alternative 1. These impacts are driven by the other recreational
opportunities available on lands near the park such as national forests, wildlife refuges, and local
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communities such as Jackson and Cody, West Yellowstone, Gardiner, Island Park, and Ashton. These
long-term beneficial impacts, when combined with the long-term moderate adverse impacts and long-
term beneficial impacts of alternative 3, would result in long-term moderate adverse impacts and long-
term beneficial cumulative impacts on visitor use and experience. Alternative 3 would make a large
contribution to these impacts by supporting traditional winter visitor use and experience opportunities
in Yellowstone, a unique recreational opportunity in the area, as well as providing a range of
opportunities for those with mobility impairments.

Conclusion

Under alternative 3, changes in visitor experience created by the transition to snowcoach access only
would result in parkwide, long-term benefits compared to the no-action alternative. Both motorized
and non-motorized winter users would experience the benefits of continued access to the park’s
interior. However, the opportunity to experience the park by snowmobile would be lost for all park
users, including those with mobility impairments. This would result in some visitors’ expectations not
being met and result in long-term minor to moderate adverse impacts. Overall, alternative 3 would
result in long-term beneficial impacts on visitor experience and access, with long-term moderate
adverse impacts from the phaseout of the snowmobile experience but the maintenance of other winter
experiences in the park. Cumulative impacts on visitor use and experience would be long-term
beneficial and long-term moderate adverse.

Impacts of Alternative 4: Manage OSV Use by Transportation Events

Under alternative 4, OSVs would be managed by transportation events. Guided winter OSV access
would continue, and a limited number of non-commercially guided, group snowmobile opportunities
would be added.

Alternative 4 would offer a spectrum of opportunities and an increase in total numbers of OSVs
compared to those allowed under the 2009 to 2013 interim regulations. The full allocation of
snowmobile use would result in 50 snowmobile and 60 snowcoach tours per day. Using a maximum of
10 snowmobiles per snowmobile group (with an average of 7 over the season), up to 480 snowmobiles
could enter the park each day, with 60 snowcoaches. On the other end of the spectrum, snowcoach
tours could potentially increase from 78 to the full allocation of 106 transportation events, if none of
the commercial transportation events on a given day were used for snowmobile access. Four
transportation events would continue to be made available to non-commercially guided snowmobile
access. Because operators would be able to choose how to use their events, it is possible that a
visitor’s desired mode of access may not be available, depending on how the operators spend their
transportation event allocations. This would result in potential long-term moderate impacts if a
visitor’s chosen experience is not available, but they would still be able to have another type of winter
experience.

Alternative 4 also offers the opportunity for additional numbers of visitors to access the park via OSV
should OSVs meet voluntary E-BAT standards. If snowmobiles meet voluntary E-BAT, the seasonal
average group size would be able to increase from 7 to 8, with the maximum group size remaining at
10. If snowcoaches meet voluntary E-BAT the group size for snowcoaches could increase from 1 to 2.
For snowcoaches, if all meet voluntary E-BAT daily limits and no commercial snowmobile
transportation events allocations are being used, the number allowed could rise from 106 to 212.
Overall, the increase in the number of visitor opportunities should OSVs meet voluntary E-BAT
would have long-term beneficial impacts. With the reduced sound emissions, the 2-snowcoach single
transportation event would be expected to have similar impacts to 1 snowcoach that does not meet
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voluntary E-BAT standards. Since impacts would be similar, it is not expected that there would be
adverse impacts on visitor experience from the increase in snowcoach group size.

A maximum of 2,604 visitors per day could be expected under this alternative when there is maximum
use of all snowmobile allocations and all snowcoach events are E-BAT and have 2 snowcoaches in
each event. A maximum of 3,218 visitors per day could be expected if all commercial transportation
events were E-BAT and had 2 snowcoaches per event and 4 events were non-commercially guided
snowmobiles. The number of OSVs allowed in the park could increase or decrease, based on changes
in technology. The ability to allow for increases in visitation with improved technology, without
increasing impacts on park resources, would result in long-term beneficial impacts.

Under alternative 4, the addition of non-commercially guided tours would increase the variety of
winter experiences from those available under the 2009 to 2013 interim regulations and create
opportunities for those wishing to enter the park without a commercial guide. Operators would have
choice in determining the use of OSV type to meet the demand of their clients. Depending on visitor
or operator preference, up to half of these visitors would tour the park on snowmobiles. All guides
would be required to complete a snowmobile education and safety course, but the level of
interpretation provided by non-commercial guides, who enter the park no more than twice per season,
may not be as thorough or in-depth as that offered by commercial guides entering the park daily. The
non-commercially guided program would be monitored and if impacts on visitor use and experience
increased due to lack of interpretation or other guide training, adjustments would be made to the
program. The ability to ride their own BAT compliant snowmobiles in the park is likely to appeal to a
portion of winter visitors, providing beneficial effects on visitor use and experience.

Because visitor use in the park’s interior would continue, the Old Faithful Snow Lodge, warming huts,
and other winter amenities that help support a safe and high-quality visitor experience would continue
to be offered. These accessible facilities in the park would continue to be available to support a
comfortable and informative park experience for the very young, the elderly, and visitors with
mobility impairments. As described for alternative 2, the park’s accessible facilities would support a
comfortable and educational experience.

It is anticipated that this alternative would meet the expectations of most OSV visitors and provide
operators options in providing winter tour services. For visitors with mobility challenges,
snowcoaches would be able to accommodate demand and would likely be able to meet the increased
need for such services, as necessary. If the number of snowcoaches increases as they meet voluntary
E-BAT standards further beneficial impacts would be realized. Those seeking snowmobile experiences
would have access to two types of this activity. The very young, the elderly, and visitors with mobility
impairments could continue to visit the park during winter.

It is not expected that visitors would notice much reduction in OSV sounds exceeding 35 dBA in the
travel corridor (from an average of 123 and a maximum of 237 transportation events allowed under
the 2009 to 2013 interim regulations to 110 events per day). As a result, backcountry visitors would
experience quiet and solitude similar to that currently available in the park. However, non-motorized
visitors would continue to benefit from access to the park’s interior, maintenance of 35 miles of trails,
and use of visitor services and amenities such as warming huts. Limited adverse effects would
continue to occur from periodic exposure to snowcoach sounds and sights. As described in chapter 3
(see “Soundscapes and the Acoustic Environment” and “Wildlife and Wildlife Habitat”), these
intrusions would be considered minimal. Should OSVs meet voluntary E-BAT standards, the number
of transportation events would not increase and impacts on visitor use, experience, and accessibility
would not be expected to increase beyond a minimal level.
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Alternative 4 has the greatest potential to meet expectations of OSV visitors to the park and to allow
operators to meet client demand by choosing how to use their transportation events, as well as the
greatest potential for an increase in visitor opportunities. Also associated with this alternative would
be a significant reduction in the total number of transportation events (compared to conditions allowed
under the 2009 to 2013 interim regulations which would allow for an average of 123 events and a
maximum of 237 events) and associated numbers of disturbances to wildlife and the soundscape as a
result of these disturbances. Compared to alternative 1, overall impacts on visitor use and experience
would be long-term beneficial.

Cumulative Impacts

Impacts on visitor use and experience from other past, present and reasonably foreseeable future
actions would be as described for alternative 1. These impacts are driven by the other recreational
opportunities available on lands near the park such as national forests, wildlife refuges, and local
communities such as Jackson and Cody, West Yellowstone, Gardiner, Island Park, and Ashton. These
long-term beneficial impacts, when combined with the long-term beneficial impacts of alternative 4
would result in long-term beneficial cumulative impacts on visitor use and experience. Alternative 4
would make a large contribution to these impacts by supporting traditional winter visitor use and
experience opportunities in Yellowstone, options for operators, and a range of opportunities for
visitors with mobility impairments.

Conclusion

Under alternative 4, management by transportation events and the inclusion of non-commercially
guided snowmobile tours would increase visitor opportunities, resulting in parkwide, long-term
beneficial impacts compared to the no-action alternative for visitor use and experience and visitor
accessibility. If visitors are able to experience winter use, but not in the mode they desire due to how
operators use their allocations, there would be a potential for long-term moderate adverse impacts.
The number of visitors who have access to the park would increase compared to the other alternatives.
Impacts on all resources, including visitor use, experience, and accessibility, would remain the same
or decrease compared to recent maximum allowable use due to a decrease in the number of
transportation events compared to the conditions allowed under the 2009 to 2013 interim regulations.
Both motorized and non-motorized winter users would experience the benefits of continued access to
the park’s interior, and operators would have the ability to choose the type of service they provide.
Overall, alternative 4 would result in long-term benefits for visitor experience and access. Cumulative
impacts would be beneficial.

HEALTH AND SAFETY

GUIDING REGULATIONS AND POLICIES

NPS Management Policies 2006 address providing a safe and healthful environment for visitors and
employees, as further described below. Management Policies 2006 also state, “the Service will reduce
or remove known hazards and apply other appropriate measures, including closures, guarding, signing,
or other forms of education” (NPS 2006a, Section 8.2.5.1). For Yellowstone winter use, this would
relate to the air and sound emissions, avalanche danger, and safety concerns between different modes
of winter transportation (including conflicts between users and safety concerns related to motorized
use in winter driving conditions) experienced by staff and visitors.

Air Emissions. The Occupational Safety and Health Administration (OSHA) sets enforceable
permissible exposure limits (PELs) to protect workers against the health effects of exposure to
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hazardous substances. PELs are regulatory limits on the amount or concentration of a substance in the
air, and are based on an 8-hour time-weighted average (TWA) exposure (OSHA 2006). Table 64
shows the PELs established by OSHA. In addition to these standards, studies at Yellowstone also
consider the limits of the American Conference of Governmental Industrial Hygienists (ACGIH),
which is an industry standard setting organization. ACGIH details threshold limit values (TLVs) for
various air emissions, which are also presented in table 64.

Noise Emissions. Various standards exist for occupational exposure to noise including the OSHA
PELs, EPA standards, and the National Institute for Occupational Safety and Health (NIOSH)
standards, each discussed below.

In order to protect the hearing of employees, OSHA has established maximum noise levels for
occupational exposure, beyond which mitigation measures or personal protective equipment is
required. Table 65 shows the permissible noise exposures established by OSHA. The action level at
which a hearing conservation program for employees is warr