WINTER USE PLANS FINAL ENVIRONMENTAL IMPACT STATEMENT
Yellowstone and Grand Teton National Parks and the John D. Rockefeller, Jr. Memorial Parkway

CHAPTER IV: ENVIRONMENTAL
CONSEQUENCES

4.1 Introduction

This chapter discusses the environmental impacts of the alternatives. The alternatives are
designed to define issues sharply and provide a clear basis of choice. A necessary part of the
comparison is to display how each alternative changes the conditions shown in the affected
environment, Chapter III. Therefore, the topics of the two chapters, IIl and IV, are arranged
similarly. The description of effects is intended to present that information necessary to
provide a basis for understanding and comparing the impacts, both beneficial and adverse, of
the alternatives presented in detail in Chapter II. The importance of the impacts shown is
reflected largely by their relationship to major issues, as presented in Chapter I.

It is not necessary for an Environmental Impact Statement to repeat the entire volume of
detail on a particular subject. Council on Environmental Quality (CEQ) regulations1
encourage the incorporation (by reference) of pertinent documents and literature that are
reasonably available to the public. The reader may refer to documents incorporated by
reference in Chapter I, section 1.3. Even though the EIS is not a scientific document, the
information it presents is to be supported by the best available scientific methods for data
collection and modeling. In order to demonstrate this, Chapter IV contains for each impact
topic those methods and assumptions that are critical to understanding the impact analysis
and disclosure.

Information in this chapter may be both quantitative and qualitative. Supplementary
information or greater detail regarding the topics in this section may be found in an appendix
or in a separate document incorporated by reference. Necessary citations about where such
materials may be found will be presented with each individual topic.

4.1.1 Methodology and Assumptions for Assessing Impacts

Analysis of the environmental consequences of the alternatives proposed in this document
includes an examination of several factors for each resource, including type of impact,
duration of impact, and context and intensity of impact. The discussion for each impact topic
includes threshold definitions and an analysis of the impacts of each alternative, followed by
an assessment of cumulative effects and a conclusion. The NPS assumes that whatever
decision is reached upon the conclusion of the process will be a long-range decision lasting
more than 10 years with provisions for adaptive management and that the use levels
proposed in each of the alternatives will be reached. Thus, the impacts of the alternatives are
evaluated and compared to each other and to current conditions and to historic conditions at
the proposed use levels.

4.1.2 Type of Impact

Impacts can be beneficial or adverse, direct or indirect, or cumulative. Beneficial impacts are
those that involve a positive change in the condition or appearance of a resource or a change
that moves the resource toward a desired condition. Adverse impacts involve a change that
moves the resource away from a desired condition or detracts from its appearance or

'Council on Environmental Quality (CEQ) Regulations, 40 CFR 1500.4(i).
?Ibid., 40 CFR 1502.24.
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condition. Direct impacts are caused by an action and occur at the same time and place as the
action. Indirect impacts are caused by an action and occur later or farther away from the
resource but are still reasonably foreseeable. Cumulative effects are the impacts on the
environment that result from the incremental impact of the action when added to other past,
present, and reasonably foreseeable future actions.

4.1.3 Context, Intensity, Duration

Impacts are described as to their context, intensity, and duration. Context generally refers to
the geographic extent of impact (for example, localized, across the parks (park-wide), or
regional). In general, localized impacts have been described by relevant road segment or
location within the parks and refer to impacts occurring primarily in a portion of a park
(versus impacts across the parks, which affect all three units). Other impacts are stated as
park-wide or regional in scale. Impact intensity is the magnitude or degree to which a
resource would be beneficially or adversely affected. The thresholds used to assess intensity
of impact for each resource topic are defined under each impact topic heading. Impact
duration refers to how long an impact would last. For the purposes of this EIS, duration and
area of impact may be specified separately for each impact topic. The following definitions
apply in general to the effects analysis.

Table 4-1: Types of Effects

Impact Category Definition

Local A limited effect likely only on a specific road segment or in a particular developed area.
Park-wide An effect that may be expected within and throughout any of the three park units.
Regional An effect that extends beyond the boundaries of the parks and adjacent communities.
Beneficial Effect A positive change in the condition or nature of the resource, usually with respect to a
standard or objective. A change that moves a resource toward its desired condition.
Adverse effect A negative change in the condition or nature of the resource, usually with respect to a
standard or objective. A change that moves a resource away from its desired condition.
Direct effect An effect that is caused by an action and occurs at the same time and place.
Indirect effect An effect that is caused by an action but is later in time or farther removed in distance,

but is still reasonably foreseeable.

Short-term effect An effect that in a short time will no longer be detectable as a resource returns to its pre-
disturbance condition. The period is generally less than 5 years.

Long-term effect A change in a resource or its condition that does not return to pre-disturbance levels and
for all practical purposes is considered permanent.

4.1.4 Area of Analysis

The area of analysis for impact assessment is generally the parks’ boundaries. For some
impact topics (such as socioeconomics), however, the area of analysis may be greater than
the parks’ boundaries, in which case it is consistent with what has been analyzed in the
affected environment section. The area of analysis serves as the geographic basis for
assessment of impacts resulting from the actions proposed under each alternative, as well as
cumulative effects, for the topic discussed.

4.1.5 Cumulative Effects

A cumulative effect or impact is described in CEQ regulations (§1508.7) as “the impact on the
environment that 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.” Cumulative effects can result from
individually minor, but collectively major, actions taking place over a period of time.
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This analysis addressed the cumulative effects of each alternative by considering the effects
of the alternative combined with the effects of past, present, and reasonably foreseeable
future actions identified in and around the project area. The methodology section for each
topic identifies the area of analysis, which also applies to the cumulative analysis. Generally,
this includes the developed areas and road corridors of the parks; surrounding public lands
are also included for some topics. Projects include any planning or development activity that
was currently being implemented or would be implemented in the reasonably foreseeable
future that has some relation to winter use and would contribute to cumulative effects within
the designated areas of analysis for this EIS. See section 1.9 for a list of such projects, trends,
plans, and actions.

4.1.6 Impairment Analysis and Unacceptable Impacts

The NPS Management Policies (2006) require analysis of potential effects to determine
whether actions would impair park resources. The fundamental purpose of the NPS,
established by the Organic Act and reaffirmed by the General Authorities Act (as amended),
begins with a mandate to conserve park resources and values. The NPS managers must
always seek ways to avoid, or to minimize to the greatest degree practicable, adversely
impacting park resources and values. However, the laws do give the NPS the management
discretion to allow impacts to park resources and values, when necessary and appropriate, to
fulfill the purposes of a park as long as the impact does not constitute impairment of the
affected resources and values. Although Congress has given the NPS management discretion
to allow certain impacts within the park, it limits that discretion by the statutory requirement
that the NPS must leave park resources and values unimpaired unless a particular law directly
and specifically provides otherwise. The prohibited impairment is an impact that, in the
professional judgment of the responsible park manager, would harm the integrity of park
resources or values. An impact to any park resource or value would constitute impairment,
but an impact would be more likely to constitute impairment to the extent that it has a major
adverse effect upon a resource or value, for which conservation is:

e Necessary to fulfill specific purposes identified in the establishing legislation or
proclamation of the park.

e Key to the natural or cultural integrity of the park.
e Identified as a goal in the park’s long-term planning or NPS planning documents.

An impact would be less likely to constitute impairment to the extent that it is an unavoidable
result, which cannot be further mitigated, of an action necessary to preserve or restore the
integrity of park resources or values. Impairment would result from the NPS activities in
managing the park, visitor activities, or activities undertaken by concessioners, contractors,
and others operating in the park. This chapter includes a determination on impairment for all
natural and cultural resource impact topics defined in Chapter I. Impairment analysis and
determinations are not required for visitor use and experience (unless the impact is resource-
based), park operations, or socioeconomic environment (including economics, employment,
housing, and land use).

Adverse impacts determined to have minor or below (i.e., no impact or negligible) intensities
are not analyzed further (relative to the impairment standard) because of their relatively low
magnitude. All moderate to major adverse impacts are evaluated using the three-bulleted
criteria above. Discussion of impairment is presented in the conclusion section for each
impact topic and impairment is summarized at the end of Chapter IV.

The impact threshold at which impairment occurs is not always readily apparent. Therefore,
the NPS will also avoid impacts that it determines to be “unacceptable” (NPS Management
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Policies 2006). These are impacts that fall short of impairment but are still not acceptable
within a particular park’s environment. Virtually every form of human activity that takes
place within a park has some degree of effect on park resources or values; however, that does
not mean the impact is unacceptable or that a particular use must be disallowed. The
direction to park managers that they should strive to insure that unacceptable impacts do not
harm park resources rests with the NPS Management Policies (1.4.7.1) and 36 CFR 1.5,
Closures and Public Use Limits (see Appendix A).

Unacceptable impacts are impacts that, individually or cumulatively, would:

e Beinconsistent with a park’s purposes or values.

¢ Impede the attainment of a park’s desired future conditions for natural and cultural
resources as identified through the Park’s planning process.

e Create an unsafe or unhealthy environment for visitors or employees.

¢ Diminish opportunities for current or future generations to enjoy, learn about, or be
inspired by park resources or values.

e Unreasonably interfere with park programs or activities; an appropriate use of the

Park; the atmosphere of peace and tranquility; or the natural soundscape maintained
in wilderness and natural, historic, or commemorative locations within the Park.

In its role as steward of park resources, the NPS must ensure that acceptable park uses would
not cause impairment of, or unacceptable impacts on, park resources and values. When
proposed park uses and the protection of park resources and values come into conflict, the
protection of resources and values must be predominant. A new form of park use would be
allowed within a park only after a determination has been made in the professional judgment
of the park manager that it will not result in unacceptable impacts. The NPS will always
consider allowing activities that are appropriate to the park, although conditions could
preclude certain activities or require that limitations be placed on them.

4.2 Effects by Impact Topic

See Chapter III, Sections 3.2 and 3.3, for presentation of mandatory impact topics and how
those topics are either dismissed, incorporated by reference from other environmental
documents, or addressed in Chapter I'V of this EIS.

4.2.1 Effects on Winter Operations

The area of analysis is the three parks. This section includes an analysis of the operational
needs under each alternative in comparison to current and historic conditions, primarily in
Yellowstone. Table 4-2 defines overall impacts to winter operations.

Assumptions and Methods

To assess the level of impact to winter operations for each alternative, the following were
considered:

e NPS staffing
e Concessions staffing
e Operating environment and conditions
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Definition of Impacts
Table 4-2: Definition of Impacts to Winter Operations

Impact Category Definition

Negligible Park operations would not be affected or the effect would be at or below the lower levels
of detection and would not have an appreciable effect on park operations.
Minor The effect would be detectable, but would be of a magnitude that would not have an

appreciable effect on park operations. If changes are needed to offset adverse effects,
they would be relatively simple and likely successful.

Moderate The effects would be readily apparent and would result in a change in park operations in a
manner noticeable to staff and the public. Changes would probably be necessary to offset
adverse effects and would likely be successful.

Major The effects would be readily apparent and would result in a change in park operations in a
manner noticeable to staff and the public and would be markedly different from existing
operations. Changes to offset adverse effects would be needed, would be extensive, and
their success could not be guaranteed.

Effects by Alternative

Alternative 1

Alternative 1 is similar to the Temporary Management Plan, other than the closure of Sylvan
Pass. Throughout most of YNP, NPS and concessions employees, as well as permitted
researchers and authorized contractors would continue to conduct similar work and
personal activities by oversnow vehicle, in ways virtually identical to their current patterns.
While the closure of Sylvan Pass would make travel to the East Entrance difficult for park
employees needing to do business there or in Cody, alternate routes are available outside the
park and generally, few employees need to undertake such trips. Further, the closure of
Sylvan Pass would virtually eliminate the need for avalanche control activities, a substantial
and beneficial change to present operations. For these reasons, the effects of implementing
this alternative would be minor, beneficial, direct, and long-term for Yellowstone. For Grand
Teton and the Parkway, implementation of alternative 1 would result in negligible changes to
park operations since there would be little or no change from current practices.

Park operations would be affected by the potential closure of Gibbon Canyon (Madison to
Norris Junctions) for management experiments investigating the bison-groomed road
relationship. Travel between Mammoth Hot Springs and Old Faithful or West Yellowstone,
and between Canyon and West Yellowstone, would become substantially more difficult, as
employees would then need to travel around the Lower Loop or via wheeled vehicle through
Livingston and Bozeman, Montana. Implementation of the closure would probably also
result in a reduced number of such trips, due to the increased time necessary for them. While
the Gibbon Canyon closure would produce changes of a moderate adverse nature, the
closure of Sylvan Pass would partially compensate for the adverse change in operations.
Consequently, if the closure is implemented, the effects of choosing this alternative upon
park operations would be minor, adverse, direct, and long-term.

Compared to current conditions and alternative 5, selection of this alternative would result
in negligible to minor changes, because the need for additional grooming under this
alternative would be balanced by the elimination of avalanche control operations. Compared
to alternatives 2, 6, and 7, this alternative would increase effects upon park operations,
because it would require more grooming. Compared to historic conditions and alternative 4,
this alternative would decrease effects upon park operations, because the need for grooming
would drop as would the need for avalanche control on Sylvan Pass. Compared to alternative
3, which would make internal park travel and operations difficult or impossible in YNP, this
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alternative would decrease effects upon park operations even though it would require more
grooming,.

For Grand Teton and the Parkway, selection of this alternative would result in few changes
in park operations compared to either current conditions or alternative 5 because these
alternatives are similar to one another. Relative to alternatives 2 and 3, selection of this
alternative would result in a greater demand on park operations since it would require more
grooming and other operational activities to support oversnow vehicle use. Relative to
alternative 4, selection of this alternative would have less demand on park operations such as
ranger patrols, management of concession contracts and other operations related to higher
use levels. Compared to alternatives 6 and 7, selection of this alternative would result in a
greater demand on park operations since it would involve operation and maintenance of the
CDST.

Mitigation of Effects

In general, mitigation of effects upon park operations is a routine and required part of NPS
management of park resources. In the case of closed roads, park employees will find
alternate routes and adjust their schedules as needed to arrive at necessary destinations.

Cumulative Effects

Cumulative effects on park operations could include the following: capital equipment costs,
such as for grooming and/or plowing equipment; fuel costs, which can affect both travel by
park employees and road maintenance; extremes in weather, which can also affect both
travel by park employees and road maintenance; construction and renovation costs for
facilities, such as the renovation of Old Faithful Inn, construction of a new West Entrance
and Old Faithful Visitor Education Center; and cost of howitzer ammunition and changes in
Homeland Security procedures (related to avalanche mitigation methods). Most of these
changes are included as part of ongoing maintenance and capital improvement budgets,
although extreme changes in any of them can affect both budgeting and park operations.
Fundamentally, all of these impacts can be either beneficial or adverse, depending on the
change. For example, fuel costs, capital equipment costs, weather, and howitzer ammunition
costs can all go up or down, depending on economic conditions and other influences.
Similarly, while major construction and renovation projects typically draw upon line-item
budgeting, the actual costs can exceed or be below budgeted amounts. Clearly, some changes
will be beneficial to park operations, while others may adversely effect park operations.

Conclusions

Alternative 1 would result in minor, beneficial, direct, and long-term impacts upon park
operations in Yellowstone, primarily because avalanche control operations on Sylvan Pass
would no longer be necessary. Experimental closures of the Gibbon Canyon or other road
segments could have moderate, adverse, direct, and long-term impacts upon park operations
in YNP. For Grand Teton and the Parkway, selection of alternative 1 would result in
negligible, adverse, direct, and long-term impacts.

In terms of cumulative effects, the long-term, minor to moderate, beneficial and adverse
impacts resulting from direct and indirect actions described in this alternative would
contribute a minor, beneficial, long-term impact to past, present, and foreseeable actions and
impacts on park operations.

Alternative 2

Effects upon park operations for Yellowstone if this alternative is implemented (with or
without the Gibbon Canyon closure) would be the same as those under alternative 1. See that
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alternative’s discussion of effects above. For Grand Teton and the Parkway, the effects on
park operations would result from the elimination of grooming and other activities
associated with management of recreational snowmobile use. Support for snowcoach
operations at Flagg Ranch would still be required, including road plowing beyond Colter Bay
and a reduced level of plowing within the Flagg Ranch developed area. These impacts would
be minor to moderate, beneficial, direct, and long-term.

Compared to current and historic conditions and alternatives 1, 3A, 4, 5, and 7, this
alternative would decrease (that is, it would have beneficial effects) or have similar effects
upon park operations because it would require less grooming than those alternatives and/or
because Sylvan Pass would be closed while enabling park resource protections to continue.
Compared to alternatives 3B and 6, this alternative would have increased effects on park
operations in YNP due to increased road grooming and greater difficulty of travel. For
Grand Teton and the Parkway, this alternative would result in less demand on park
operations compared to alternatives 1, 3 through 7, and more demand than alternative 3B
(which would eliminate all OSV use).

Mitigation of Effects

In general, mitigation of effects upon park operations is a routine and required part of NPS
management of park resources. In the case of closed roads, park employees would find
alternate routes and adjust their schedules as needed to arrive at necessary destinations.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect park operations are the same as those for alternative 1. Cumulative effects would be
similar to those of alternative 1.

Conclusions

Alternative 2 would result in minor, beneficial, direct, and long-term impacts upon park
operations in Yellowstone, primarily because avalanche control operations on Sylvan Pass
would no longer be necessary. Experimental closures of the Gibbon Canyon or other road
segments could have moderate, adverse, direct, and long-term impacts upon park operations
in YNP. For Grand Teton and the Parkway, alternative 2 would result in minor to moderate,
beneficial, direct, and long-term impacts on park operations, primarily because of the
elimination of grooming and the reduction of other activities.

In terms of cumulative effects, the long-term, minor to moderate, beneficial and adverse
impacts resulting from direct and indirect actions described in this alternative would
contribute a minor, beneficial, long-term impact to past, present, and foreseeable actions and
impacts on park operations.

Alternative 3A

While this alternative would result in considerably less road grooming and no avalanche
control activity, the complete closure of most roads in Yellowstone would make travel
between northern and southern locations in the park considerably more difficult. Not only
would visitor travel throughout most of Yellowstone cease but administrative travel would
also. Additionally, maintenance and protection of historic structures in the Canyon,
Lake/Fishing Bridge, Norris, and Madison areas would become difficult, because stationing
employees at these locations without any provision for motorized vehicle access to the
outside world—even in the event of emergency—would be unsafe and consequently not
practical. Therefore, the effects of implementing this alternative upon park operations would
be adverse, major, direct, and long-term.
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Compared to all other alternatives and both historic and current conditions, this alternative
would have the greatest effects upon park operations in Yellowstone due to the substantial
increase in travel difficulties; there would be no administrative OSV use other than the South
Entrance to Old Faithful road segment. This alternative would make most natural and
cultural resource protection and/or maintenance activities impossible.

For Grand Teton and the Parkway, the effects of this alternative would be the result of
discontinuing grooming and other operations associated with the CDST, as well as a
lessening of ranger activities associated with ice fishing on Jackson Lake. Support for both
snowmobile and snowcoach operations would continue to be required at Flagg Ranch.
Impacts would be minor, beneficial, direct, and long-term. Operational requirements under
this alternative would be less than under alternatives 1, 4, 5, and 7, slightly greater than under
alternative 6, and greater than under 3B.

Mitigation of Effects

In general, mitigation of effects upon park operations is a routine and required part of NPS
management of park resources. However, due to the provisions against motorized travel in
much of Yellowstone under this alternative, the only possible mitigation for intra-park travel
would be the use of helicopters, which would be limited by severe winter weather conditions
and would be considerably more expensive than ground travel. Consequently, many park
interior park employees would be forced to move to Mammoth or locations outside the
parks where supplies are more readily available. Such moves would be expensive to
undertake and housing may not be available in the alternate locations. While park employees
would find alternate routes and adjust their schedules as needed to arrive at necessary
destinations, travel anywhere within Yellowstone would become much more difficult. In
sum, mitigations for the impacts upon park operations would be expensive, not always
possible, and therefore not always effective.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks that could
affect park operations are the same as those for alternative 1, with some exceptions. The
difficulty of protecting Yellowstone’s historic buildings in a heavy snow environment
without staffing at the building locations means that many buildings would deteriorate,
compromising their historic integrity. Additionally, the fact that heavy snow loads would not
be removed as winter progresses would mean that some park buildings would completely
collapse.

Conclusions

Alternative 3A would result in major, adverse, direct, and long-term impacts upon park
operations, primarily because routine natural and cultural resource protection and/or
maintenance activities would no longer be possible in much of Yellowstone but also because
intra-park ground travel would become impossible. Mitigations would be of doubtful
effectiveness. For Grand Teton and the Parkway, the impacts of alternative 3A on park
operations would be minor, beneficial, direct, and long-term.

In terms of cumulative effects, the long-term, major, adverse impacts resulting from direct
and indirect actions described in this alternative would contribute a major, adverse, and
long-term impact to past, present, and foreseeable actions and impacts on park operations.

Alternative 3B

This alternative would close Yellowstone’s OSV routes to public use, although administrative
OSV use could continue and would require some grooming, such as after winter storms. It
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would allow all natural and cultural resource maintenance and protection activities to
continue and would terminate avalanche control activities other than for spring opening.
Travel for park employees within the park would become more difficult due to the reduced
grooming schedule, but would be more possible than under alternative 3A. Consequently,
the effects of implementing this alternative upon park operations would be beneficial,
moderate, direct, and long-term.

Compared to both current and historic conditions and all other alternatives except 6, this
alternative would have the most beneficial effects upon park operations. For Grand Teton
and the Parkway, the impacts of alternative 3B would be generally the same as those
described for alternative 2 with the difference that operations associated with support of
snowcoach activities originating at Flagg Ranch would also be discontinued. The impacts
would be moderate, beneficial, direct, and long-term.

Mitigation of Effects

In general, mitigation of effects upon park operations is a routine and required part of NPS
management of park resources. In the case of closed roads, park employees would adjust
their schedules as needed to arrive at necessary destinations. Additionally, the agency would
offer training to its employees in backcountry snowmobile driving conditions.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect park operations are the same as those for alternative 1. However, all adverse effects
would have less cumulative impact because park operating costs in winter would be curtailed
under this alternative.

Conclusions

Alternative 3B would result in moderate, beneficial, direct, and long-term impacts upon park
operations in Yellowstone because avalanche control operations on Sylvan Pass would no
longer be necessary and regular grooming and ranger patrols would not be as frequent, but
intra-park travel to protect and maintain cultural and natural resources would still be
possible. Similarly, for Grand Teton and the Parkway, alternative 3B would result in
moderate, beneficial, direct, and long-term impacts due to elimination of grooming,
reductions in plowing, and less frequent ranger patrols in certain areas.

In terms of cumulative effects, the long-term, moderate, beneficial impacts resulting from
direct and indirect actions described in this alternative would contribute a minor, beneficial,
long-term impact to past, present, and foreseeable actions and impacts on park operations.

Alternative 4

Throughout most of the park, NPS and concessions employees, as well as permitted
researchers and authorized contractors would continue to conduct similar work and
personal activities by oversnow vehicle, in ways virtually identical to their current patterns.
Due to the higher levels of OSV use allowed under this alternative, more grooming and
ranger patrols would be necessary. Additionally, Sylvan Pass would remain open,
necessitating continued avalanche control activities as discussed in section 2.6.4. For these
reasons, the effects of implementing this alternative upon park operations would be minor to
moderate, adverse, direct, and long-term.

Park operations would be affected by the potential closure of Gibbon Canyon (Madison to
Norris Junctions) for management experiments investigating the bison-groomed road
relationship. Travel between Mammoth Hot Springs and Old Faithful or West Yellowstone,
and between Canyon and West Yellowstone, would become substantially more difficult, as
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employees would then need to travel around the Lower Loop or via wheeled vehicle through
Livingston and Bozeman, Montana. Implementation of the closure would probably also
result in a reduced number of such trips, due to the increased time necessary for them. With
Sylvan Pass remaining open under this alternative, if the Gibbon Canyon closure were
implemented the effects of this alternative upon park operations would be moderate,
adverse, direct, and long-term.

For Grand Teton and the Parkway, this alternative would result in a continuation of
grooming, plowing, ranger patrols, and other winter operations that currently occur. These
activities would be expected to occur at an increased level because of the greater intensity of
use. Impacts on park operations, therefore, would be minor to moderate, adverse, direct, and
long-term.

Compared to current conditions and all other alternatives except 3A, this alternative would
have increased and adverse effects upon park operations due to the increased need for road
grooming and ranger patrols. Compared to alternative 3A, it would have lesser effects upon
park operations because maintenance and protection of historic buildings would continue to
be possible under this alternative. Effects of implementing this alternative compared to
historic conditions would be approximately equal because the increased numbers of visitors
possible under this alternative would be balanced by the reduced need for ranger patrols,
since most visitors would be guided under this alternative. For Grand Teton and the
Parkway, operational requirements under this alternative would be greater than any of the
other alternatives.

Mitigation of Effects

In general, mitigation of effects upon park operations is a routine and required part of NPS
management of park resources.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect park operations are the same as those for alternative 1. Cumulative effects to park
operations under this alternative would be greater than the effects stated for alternative 1 due
to avalanche hazard mitigation operations at Sylvan Pass.

Conclusions

Alternative 4 would result in minor to moderate, adverse, direct, and long-term impacts upon
park operations, due to the continued needs for avalanche control on Sylvan Pass, increased
grooming, and increased ranger patrols. Experimental closures of the Gibbon Canyon or
other road segments could have moderate, adverse, direct, and long-term impacts upon park
operations in Yellowstone. For Grand Teton and the Parkway, the impacts of this alternative
would be minor to moderate, adverse, direct, and long-term.

In terms of cumulative effects, the long-term, minor to moderate, adverse impacts resulting
from direct and indirect actions described in this alternative would contribute a moderate,
adverse, long-term impact to past, present, and foreseeable actions and impacts on park
operations.

Alternative 5

The effects upon YNP park operations if this alternative is implemented (with or without the
Gibbon Canyon closure) would be about the same as those under alternative 4, with the
exception that the need for additional grooming and ranger patrols would be reduced due to
this alternative’s reduced number of visitors relative to alternative 4. Like Alternative 4,
Sylvan Pass would remain open, necessitating continued avalanche control activities as

Chapter IV Page 176 September 2007



WINTER USE PLANS FINAL ENVIRONMENTAL IMPACT STATEMENT
Yellowstone and Grand Teton National Parks and the John D. Rockefeller, Jr. Memorial Parkway

discussed in section 2.6.5. For these reasons, the effects of implementing this alternative
upon park operations would be minor, adverse, long-term, and direct. Should the Gibbon
Canyon research closure be implemented, the effects of implementing this alternative would
rise to moderate, adverse, long-term, and direct.

For Grand Teton and the Parkway, alternative 5 would result in approximately the same level
of operations as in alternative 1. Consequently, the impacts on park operations would be
comparable: negligible, adverse, direct, and long-term.

Compared to alternative 1, selection of this alternative would result in approximately equal
effects upon park operations, because the reduced need for grooming under this alternative
would be balanced by the continued need to provide avalanche control operations.
Compared to alternatives 2, 3B, 6, and 7, this alternative would increase effects upon park
operations because it would necessitate continued avalanche control operations and
additional grooming. Compared to alternative 3A, this alternative would reduce impacts
upon park operations because it would allow all natural and cultural resource maintenance
and protection activities to continue. Compared to historic conditions and alternative 4, this
alternative would reduce impacts upon park operations due to its reduced need for grooming
and ranger patrol activities. Compared to current conditions, this alternative would result in
approximately equal effects upon park operations due to similar road grooming needs and
avalanche control needs.

For Grand Teton and the Parkway, selection of this alternative would result in few changes
in park operations compared to current conditions. Relative to alternatives 2 and 3, selection
of this alternative would result in a greater demand on park operations since it requires
grooming and other operational activities to support OSV use. Relative to alternative 4,
selection of this alternative would have less demand on park operations since that alternative
would create a greater need for ranger patrols, management of concession contracts, and
other operations related to higher use levels. Compared to alternatives 6 and 7, selection of
this alternative would result in a greater demand on park operations since it involves
operation and maintenance of the CDST.

Mitigation of Effects

In general, mitigation of effects upon park operations is a routine and required part of NPS
management of park resources.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect park operations are the same as those for alternative 1. Cumulative effects to park
operations under this alternative would be greater than the effects stated for alternative 1 due
to avalanche hazard mitigation operations at Sylvan Pass.

Conclusions

In YNP, alternative 5 would result in minor to moderate, adverse, direct, and long-term
impacts upon park operations, due primarily to the continued need for avalanche control on
Sylvan Pass. Experimental closures of the Gibbon Canyon or other road segments could have
moderate, adverse, direct, and long-term impacts upon park operations. For Grand Teton
and the Parkway, the impacts of this alternative on park operations would be negligible,
adverse, direct, and long-term.

In terms of cumulative effects, the long-term, minor to moderate, adverse impacts resulting
from direct and indirect actions described in this alternative would contribute a moderate,
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adverse, long-term impact to past, present, and foreseeable actions and impacts on park
operations.

Alternative 6

This alternative would allow all natural and cultural resource maintenance and protection
activities to continue. The closure of Sylvan Pass would eliminate the need for avalanche
control activities. Grooming would continue at approximately current levels on the roads
open to OSV use, while plowing the west-side roads would take a similar amount of work as
would grooming those roads. However, because wheeled vehicle travel is, in most instances,
easier than OSV travel, park operations requiring travel within the Yellowstone (especially
on the west side) would become substantially easier. For these reasons, the effects of
implementing this alternative upon park operations would be beneficial, major, long-term,
and direct.

Park operations would be affected by the potential closure of Gibbon Canyon (Madison to
Norris Junctions) for management experiments investigating the bison-groomed road
relationship. Travel between Mammoth Hot Springs and Old Faithful or West Yellowstone,
and between Canyon and West Yellowstone, would become substantially more difficult, as
employees would then need to travel around the Lower Loop or via wheeled vehicle through
Livingston and Bozeman, Montana. Implementation of the closure would probably also
result in a reduced number of such trips, due to the increased time necessary for them. While
the Gibbon Canyon closure would produce changes of a moderate adverse nature, the
closure of Sylvan Pass and greater ease of travel on the remaining plowed road stretches
would largely compensate for the adverse change in operations. Consequently, if the closure
is implemented, the effects of choosing this alternative upon park operations would be
minor, beneficial, direct, and long-term. For Grand Teton and the Parkway, this alternative
would eliminate operation of the CDST, resulting in minor, beneficial, direct, and long-term
impacts on park operations.

Compared to current and historic conditions and all other alternatives, this alternative would
have the most beneficial effects upon park operations due to its reduced need for grooming,
increased ease of travel, reduced fuel storage needs, and/or elimination of avalanche control
activities. For Grand Teton and the Parkway, operational requirements of this alternative
would be less than under alternatives 1, 3A, 4, 5, and 7, and greater than under alternatives 2
and 3B.

Mitigation of Effects

In general, mitigation of effects upon park operations is a routine and required part of NPS
management of park resources. In the case of closed roads, park employees would adjust
their schedules as needed to arrive at necessary destinations. In the case of plowed roads,
employees would be advised of winter driving behaviors.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect park operations are the same as those for alternative 1. Cumulative effects to park
operations under this alternative would be less than the effects stated for alternative 1 due to
the closure of Sylvan Pass and conversion to wheeled vehicle travel on some (now plowed)
park roads.

Conclusions

Alternative 6 would result in major, beneficial, direct, and long-term impacts upon park
operations in YNP, due primarily to the improved ease of intra-park travel with some roads
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being plowed and to the elimination of avalanche control on Sylvan Pass. If the experimental
closures of the Gibbon Canyon occurred, this alternative would have minor, beneficial,
direct, and long-term impacts upon park operations. For Grand Teton and the Parkway, the
impacts of this alternative would be minor, beneficial, direct, and long-term.

In terms of cumulative effects, the long-term, minor to major, beneficial impacts resulting
from direct and indirect actions described in this alternative would contribute a minor,
beneficial, long-term impact to past, present, and foreseeable actions and impacts on park
operations.

Alternative 7

Alternative 7 contains elements of alternatives 1, 5, and 6. Throughout most of YNP, NPS
and concessions employees as well as permitted researchers and authorized contractors
would continue to conduct similar work and personal activities by oversnow vehicle, in ways
virtually identical to their current patterns. While the closure of Sylvan Pass would make
travel to the East Entrance difficult for park employees needing to do business there or in
Cody, alternate routes are available outside the park and generally, few employees need to
undertake such trips. Further, the closure of Sylvan Pass would virtually eliminate the need
for avalanche control activities, a substantial and beneficial change to present operations. For
these reasons, the effects of implementing this alternative would be minor, beneficial, direct,
and long-term for Yellowstone.

Park operations would be affected by the potential closure of Gibbon Canyon (Madison to
Norris Junctions) for management experiments investigating the bison-groomed road
relationship. Travel between Mammoth Hot Springs and Old Faithful or West Yellowstone,
and between Canyon and West Yellowstone, would become substantially more difficult, as
employees would then need to travel around the Lower Loop or via wheeled vehicle through
Livingston and Bozeman, Montana. Implementation of the closure would probably also
result in a reduced number of such trips, due to the increased time necessary for them. While
the Gibbon Canyon closure would produce changes of a moderate adverse nature, the
closure of Sylvan Pass would partially compensate for the adverse change in operations.
Consequently, if the Gibbon Canyon closure is implemented, the effects of choosing this
alternative upon park operations would be minor, adverse, direct, and long-term.

Compared to current conditions, selection of this alternative would result in negligible to
minor beneficial changes from elimination of avalanche control operations. Compared to
alternatives 2 and 6, this alternative would increase effects upon park operations, because it
would require more grooming. Compared to historic conditions and alternatives 1, 4, and 5,
this alternative would decrease effects upon park operations, because the need for grooming
would drop as would the need for avalanche control on Sylvan Pass. Compared to alternative
3, which would make internal park travel and operations difficult or impossible in YNP, this
alternative would decrease effects upon park operations even though it would require more
grooming.

For Grand Teton and the Parkway, the effects of this alternative would be minor, beneficial,
direct, and long-term, the result of discontinuing grooming and other operations associated
with converting the CDST to a trailered route. Support for both snowmobile and snowcoach
operations would continue to be required at Flagg Ranch. Operational requirements under
this alternative would be less than under alternatives 1, 4, 5, and 6. Relative to alternatives 2
and 3, selection of this alternative would result in a greater demand on park operations since
it requires grooming and other operational activities to support oversnow vehicle use.
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Mitigation of Effects

In general, mitigation of effects upon park operations is a routine and required part of NPS
management of park resources. In the case of closed roads, park employees will find
alternate routes and adjust their schedules as needed to arrive at necessary destinations.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect park operations are the same as those for alternative 1. Cumulative effects to park
operations under this alternative would be similar to those stated for alternative 1.

Conclusions

Alternative 7 would result in minor, beneficial, direct, and long-term impacts upon park
operations in Yellowstone, primarily because avalanche control operations on Sylvan Pass
would no longer be necessary. Experimental closures of the Gibbon Canyon or other road
segments would make this alternative’s effects minor, adverse, direct, and long-term impacts
upon park operations in YNP. For Grand Teton and the Parkway, selection of alternative 7
would result in minor, beneficial, direct, and long-term impacts.

In terms of cumulative effects, the long-term, minor, beneficial and adverse impacts resulting
from direct and indirect actions described in this alternative would contribute a minor,
beneficial to adverse, long-term impact to past, present, and foreseeable actions and impacts
on park operations.

4.2.2 Effects on the Socioeconomic Environment

Assumptions and Methods

This section analyzes how winter use management alternatives would likely impact
recreational use in the Greater Yellowstone Area (GYA) and how impacts to such use would
impact economic activity (expenditures and employment) within the area. The economy of
the GYA and the estimated socioeconomic impacts associated with the winter use
management alternatives are described in an analysis prepared for the National Park Service
(NPS) by Duffield and Neher (2006 and 2007). This section summarizes the methodology
and data used in the analyses. Readers are encouraged to refer to those documents for
technical details.

Duffield and Neher (2006 and 2007) describe the economy of the GYA at three different
levels: a state level (Idaho, Montana, and Wyoming), a county level (Fremont County in
Idaho, Gallatin and Park Counties in Montana, and Park and Teton Counties in Wyoming),
and a community level (Cody, Jackson, and Wapiti, Wyoming, and West Yellowstone,
Montana). Recreational use and visitor expenditure levels were estimated for each of the
management alternatives considered. Then, the economic impacts associated with each
alternative were estimated at the three levels described above.

The economic impacts of each action alternative are estimated relative to the no-action
alternative, which is no motorized oversnow access, which would prohibit recreational
snowmobile and snowcoach use in the parks and would not allow plowing of interior roads
(i.e. the road from Gardiner to Mammoth to Cooke City and U.S. 191 would still be plowed).

Three estimates of socioeconomic impacts are presented in this analysis for each
management alternative. The first is a lower bound estimate that is based primarily on the
observed changes in visitation resulting from the current winter use management plan. This
lower bound estimate describes the impacts that can be expected in the near-term. The next
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estimate is an upper bound based on the daily entrance limits incorporated in each
management alternative. It is possible that in the distant future these limits could be reached
depending on population growth, marketing and advertising efforts, and preferences for
winter recreation. The third estimate is based on previous survey-based analyses of winter
use management policies that were prepared for previous planning efforts in 2000, 2003, and
2004 (Duffield and Neher 2000; RTT International 2004). These estimates tend to fall
between the lower and upper bound estimates described above. The alternatives analyzed in
these previous analyses differ to varying degrees from the alternatives considered in the
current planning effort and are not further discussed in this summary. The observed changes
in visitation resulting from the current winter use management plan suggest somewhat less
substitution in snowmobile use between the parks and nearby national forests than was
estimated in these previous analyses.

IMPLAN Modeling

The socioeconomic analysis relies on IMPLAN modeling. IMPLAN is an “input/output”
economic model designed by the U.S. Forest Service and is commonly used by state and
Federal agencies for planning and evaluation purposes. For example, Dean Runyan and
Associates used IMPLAN modeling in a report to the State of Wyoming on the economic
impact of travel in Wyoming (Dean Runyan 2006). Among other outputs, IMPLAN generates
estimates of output and employment. Output is the total business revenue generated by a
given activity such as park visitation and employment is the resulting number of jobs (all jobs
— full and part time) associated with that activity.

There are four important caveats that are relevant to the interpretation of the IMPLAN
model estimates generated for this analysis. First, the model is static in nature and measures
only those effects resulting from a specific activity change at one point in time. Thus,
IMPLAN does not account for any subsequent behavioral adjustments that may occur in the
economy. For example, a change in the NPS plan for snowmobile management within the
parks may encourage local businesses to diversify or modify their operations. These changes
could thereby abate potential reductions in output and employment, a change not captured
by IMPLAN. Further, IMPLAN does not estimate any potential re-employment of the labor
force that may be displaced by management changes (for example the increased employment
opportunity provided by guiding). Therefore, the long-run net output and employment
impacts resulting from the modeled changes in winter use management would likely be
smaller than those estimated by the model. The second caveat to the interpretation of the
IMPLAN model estimates generated for this analysis is that they rely on the economic
relationships derived from the latest data available, which are from 2003 (Prior analyses (the
Winter Use Plans EIS, SEIS, and EA) relied on earlier IMPLAN data sets and that
information is available in those documents). Third, IMPLAN information is based on year-
round data; winter seasonal information may not be as accurate. Fourth, for small analysis
areas (Wapiti, Wyoming, for example) the IMPLAN data may not be an accurate
representation of the actual economy due to lack of information. However, as with air quality
and soundscapes modeling (both of which also have important caveats), the most powerful
use for economic modeling is in the comparisons between alternatives. Again in reference to
sound and air, the impacts of the different alternatives on soundscapes and air quality cannot
be monitored because the conditions exist only within this document. However, the impacts
of the alternatives on these resources can be modeled and compared and the decision maker
can understand the effects of the different alternatives. The same is true for economics.
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Historic and Current Use Levels

Current Conditions: The impact of the temporary winter use plan on recreational use is
observable from recent visitation data. Therefore, for the lower bound impact estimates, use
was assumed to be equal to current use levels, as represented by the 2005-2006 winter (a total
of 88,718 visits). These are Yellowstone-only numbers because use levels on the CDST,
Grassy Lake Road, and Jackson Lake are relatively small, and other types of use (wheeled
vehicle travel and skiing) are not altered by any alternatives in Grand Teton.

For the survey-based impact estimate, the level of recreational use under current conditions
was assumed to be equal to current use levels, as represented by the 2005-2006 winter. This
level of recreational use is consistent with that indicated by Duffield and Neher (2000) and
RTI International (2004). See Appendix B in Duffield and Neher 2006 for details of this use
level.

Historical Conditions: The recreational use levels during the 1997-1998 winter are fairly
typical of use levels prior to the promulgation of the 2001 regulations. Therefore, for the
upper bound impact estimates, the level of recreational use was assumed to be equal to the
level that existed during that winter (a total of 119,274 visits in Yellowstone). For the survey-
based impact estimate, the level of recreational use under historical conditions was assumed
to be equal to the level that existed during the 1997-1998 winter (the same as for the lower
and upper bound use levels). In addition, for alternative 7, an additional historic baseline was
analyzed. Comments on the draft EIS suggested that 1997-1998 represented a low use winter.
Therefore, use levels for the winter 2001-2002 (the most recent high winter, and nearly
equaling the historic high winters of the early 1990s) were included in the analysis for
Alternative 7 for the Final EIS. Winter visitation in 2001-2002 totaled 144,490 visits (Duffield
and Neher 2007).

Assumptions for Recreational Use Levels by Alternative

This section presents estimates of recreational use levels and other assumptions necessary in
the economic model.

Alternative 1: Continued Temporary Plan. The lower bound level of recreational use
under this alternative is generally equivalent to the current (2005-2006) winter use levels in
the parks.

Alternative 1’s lower bound estimated use is 88,718 visits (current, 2005-2006 visitation), and
the upper bound estimated use is 172,316 visits, which assumes full use of daily allocations.
Alternative 1 would eliminate 40 daily entries from the East Entrance and allocate them to
other entrances. However, currently the East Entrance only averages eight snowmobile
entries and one snowcoach entry per day and thus closure of the East Entrance represents
only a loss of eight, not 40, snowmobiles per day and one, not three, snowcoaches. For the
survey-based impact estimate, RTI International (2004) indicates a 14.6 percent reduction
from historical use levels (1997-1998 winter) in winter visits to the GYA by non-GYA
residents for this alternative. This indicates a use level of 101,860 visits for this alternative.’

A variation of alternative 1 would close the Madison to Norris road segment (Gibbon
Canyon), and implement the “road closure experiment.” NPS assumed that the number of
visitors affected by this road closure is approximated by the number of oversnow visitors
entering through the North Entrance. During the 2005-2006 winter season, that number
totaled 5,758 visitors. This assumption likely overstates the true impacts of the road closure
for two reasons. First, some oversnow visitors that would normally enter through the North

* See Appendix B in Duffield and Neher 2006 for details of this use level.
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Entrance could be expected to use another entrance such as West Yellowstone, MT. Also, a
misclassification of some visitor use by commercial operators may have resulted in an
overstatement of the number of oversnow visitors entering through that entrance. Therefore,
the estimated impacts associated with this closure are likely overstated.

Alternative 2: Snowcoaches Only. Under this alternative it is estimated that the lower
bound visitation level would be equal to 59,885 visits (the sum of current snowcoach and
North Entrance auto, RV and bus, plus skiers), and the upper bound use level would be
125,736 visits.

For the survey-based impact estimate, the level of recreational use under this alternative was
based on visitor responses in a study by Duffield and Neher (2000). That study indicates a
33.4 percent reduction from historical use levels under this alternative. That indicates a use
level of 79,436 visits.

Alternative 3A: Most Road Grooming Eliminated. This alternative calls for the
elimination of motorized access to most of the parks, leaving groomed motorized access only
available from the South Entrance to Old Faithful and nearby areas. The lower bound use
estimate for this alternative assumes a level equal to 2005-2006 winter South Entrance
visitation plus North Entrance wheeled visitation or 53,658 visits. Upper bound visitation
under this alternative equals 85,361.

No visitor survey has specifically addressed the issue of road closures in the parks.
Therefore, for the survey-based impact estimate, the level of recreational use under this
alternative assumes a level equal to 2005-2006 South Entrance visitation plus North Entrance
wheeled visitation, or 53,658 visits (the same as for the lower bound use level for this
alternative).

Alternative 3B: Motorized oversnow use in Yellowstone National Park has historically
composed over 70 percent of total winter visitation and nearly all visitation from the west,
south, and east entrances. An analysis of the distribution of recreational use since the winter
use management plan changes began in 2001 suggests little evidence of substitution between
park entrances. Additionally, an analysis of snowmobile use on national forest land near the
West Entrance suggests that snowmobile use in national forests is possibly a complement to
snowmobiling in the parks rather than a direct substitute. For these reasons, for the lower
and upper bound impact estimates, the level of recreational use under this no-action
alternative was assumed to be equal to the North Entrance wheeled vehicle entries plus park-
wide skiing entries during the 2005-2006 winter (a total of 40,029 visits).

No visitor survey has specifically addressed the issue of no motorized oversnow access to the
parks. Therefore, for the survey-based impact estimate, the level of recreational use under
this no-action alternative was assumed to be equal to the North Entrance wheeled vehicle
entries plus park-wide skiing entries during the 2005-2006 winter (the same as for the lower
and upper bound use levels for this no-action alternative).

Alternative 4: Expanded Recreational Use. This alternative would expand recreational use
and includes several components. One is the proposal to allow approximately 25 percent of
daily snowmobile use to be either unguided or non-commercially guided. The second is to
substantially increase total allowed snowmobile traffic per day over current temporary
winter use management plan levels. Current winter park visitation levels indicate that the
combination of BAT requirements and guided entry requirements has significantly reduced
demand for snowmobile travel within the park. Current snowmobile entry limits (720 per
day) are significantly above current average daily use levels (260 per day). Duffield and Neher
(2000) found that approximately 42 percent of 1998-1999 winter visitors to Yellowstone
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rented snowmachines and that the businesses who rent the machines generally purchase new
inventory annually and thus can make BAT machines available to the public. Given that
current use levels are below what might be expected based on historical rental use only, it is
assumed that the provision for guided-only access has an impact on demand for winter
visitation to the park. However, as noted in the discussion of IMPLAN’s limitations, other
visitors might choose to take a snowcoach instead of a snowmobile into the parks.

For the lower bound estimate of visitation under this alternative, it is assumed that the guided
access requirement is constraining current use and the provision of unguided access would
be fully utilized. The lower bound use estimate under this alternative is equal to current
(2005-2006 winter) use plus any additional unguided capacity, or 116,896 visits. The upper
bound use level under this alternative would be 325,599 visits.

RTTI International (2004) provided an analysis of a previous management alternative that was
nearly identical to this alternative. That analysis estimated that winter visitation to the GYA
by park snowmobilers would decrease by about 19.2 percent below historical levels. Given
the share of snowmobiles within Yellowstone, this indicates an estimated 11.4 percent
decrease below historical levels in GYA visitation over all Yellowstone winter visitors. That
indicates a use level of 105,677 visits for the survey-based impact estimate.

Alternative 5: New Management Tools and Improved BAT. This alternative also provides
for a percentage of winter access to be unguided snowmobile use. Also, this analysis assumes
all additional unguided access will be utilized in the lower bound use estimate. Under this
alternative, it is estimated that the lower bound use level would be 100,652 visits and the
upper bound level would be 158,206 visits. Similar to alternative 4 above, RTI International
(2004) also provided an analysis of a previous management alternative that was nearly
identical to alternative 5. That analysis indicates an estimated 11.4 percent decrease below
historical levels in GYA visitation over all Yellowstone winter visitors. That indicates a use
level of 105,677 visits for the survey-based impact estimate.

Alternative 6: Mixed Use. There is currently no observed data on the reaction of winter
visitors (or would-be visitors) to plowed access to Yellowstone in the winter. Winter access
in wheeled busses or vans would likely be substantially cheaper than current snowcoach
access; therefore, demand might be substantial. Due to the uncertainty of visitor reactions to
winter park road plowing, it is estimated that the lower bound use level for this alternative
would be equal to the sum of current South Entrance visitation, North Entrance visitation,
and current snowcoach visitation, or 77,892. There is considerable uncertainty regarding this
estimate, due to the lack of specific data on the public reaction to this type of management
change in the parks.

At the upper bound, visitation to the parks under this alternative would be significantly
higher than either current or historic levels. At full entrance limits, and assuming an average
of 21 visitors per vehicle, use would be 291,342 visits during the winter. For the survey-based
impact estimate, the level of recreational use under this alternative was based on visitor
responses in a study by Duffield and Neher (2000). That study indicates an 18.4 percent
reduction from historical use levels under this alternative. That indicates a use level of 97,328
visits.

Alternative 7: Revised Preferred Alternative. The lower bound level of recreational use
under this alternative is generally equivalent to the current (2005-2006) winter use levels in
the parks.

Alternative 7’s lower bound estimated use is 88,718 visits (current, 2005-2006 visitation), and
the upper bound estimated use is 160,246 visits, which assumes full use of daily allocations.
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For the survey-based impact estimate, RTT International (2004) indicates a 14.6 percent
reduction from historical use levels (1997-1998 winter) in winter visits to the GYA by non-
GYA residents for this alternative. This indicates a use level of 101,860 visits for this
alternative.*

A variation of alternative 7 would close the Madison to Norris Road segment (Gibbon
Canyon), and implement the “road closure experiment.” Under this variation, the lower
bound would be 82,960 (2005-2006 total winter visitation of 88,718 minus North /Entrance
oversnow use of 5,758 visits).

IMPLAN Model Application

The modeling of the regional economic impacts associated with changes in visitation (and
associated visitor spending) on an economic area requires several types of information. In the
case of this analysis, the primary driving factor for the IMPLAN model is the changes in the
number of visitors from outside an analysis area who decide not to visit the analysis area. For
the following analysis, the percentage of visitors to the parks who did not live in each of the
economic analysis areas was taken from the results of the 1997-1998 survey of winter park
visitors (Duffield and Neher 2000). Specifically, 82.5 percent of visitors lived outside of the
five-county area, 65.5 percent lived outside the three-state region, and 99 percent lived
outside each of the three communities (Cody, Jackson, and West Yellowstone).

In addition to the change in visitation, the average spending per visitor is required. As noted
in Chapter III, estimates of per-visit expenditures were estimated using a time series model of
West Yellowstone resort tax collections and West Entrance visits. This regression model of
winter visitation and tax receipts estimates that for every West Entrance winter visit, $175.33
is spent on taxable goods and services in the community of West Yellowstone. This spending
does not represent total trip spending for an individual as he or she may visit the park more
than once on a trip or may visit other areas in the vicinity such as national forest lands. In the
case of alternative 6 (mixed use, including wheeled vehicle access) average spending per visit
was assumed to be $106.33. This lower estimate allows for the significantly cheaper cost of
visiting the park in a wheeled tour bus as compared to a tracked snowcoach (based on
conversations with park staff, it is estimated that adult travel in a wheeled vehicle would cost
considerably less than in a snowcoach).

Finally, in order to accurately input the expenditure changes into the IMPLAN model, it is
necessary to understand the general distribution of non-resident visitor spending across
economic sectors (for instance, lodging, restaurants, rental cars, etc.). The distribution of
spending across economic sectors is also drawn from the 1997-1998 winter visitor survey.
That survey asked winter park visitors to detail their spending patterns within the GYA.
Based on these responses, visitor spending was allocated as 27.5 percent lodging, 24.6
percent automotive and gas stations, 17.1 percent miscellaneous retail expenditures, 14.3
percent eating and drinking establishments, 11.5 percent scenic and recreational
transportation, and 5 percent other amusement services. Using these parameters, total
estimated direct changes in non-resident visitor spending due to an action alternative, and
relative to one of the no-action alternatives, is input into the IMPLAN program.

The IMPLAN program estimates total output and employment impacts, which include
indirect and induced impacts arising from the initial direct spending impact, and allocates
these impacts across the sectors of the analysis area. Direct impacts reflect the initial
spending at local businesses by visitors from outside the GYA. Indirect impacts reflect the

*See Duffield and Neher 2007 for details of this use level.

Chapter IV Page 185 September 2007



WINTER USE PLANS FINAL ENVIRONMENTAL IMPACT STATEMENT
Yellowstone and Grand Teton National Parks and the John D. Rockefeller, Jr. Memorial Parkway

subsequent spending by businesses for required inputs such as capital and labor. The
induced effects reflect the resulting changes in household income for local residents.

At its most aggregated level, IMPLAN modeling applies output and employment multipliers
to the initial visitor spending to arrive at estimated total output and employment impacts. In
general, the smaller and less diverse the analysis area is, the closer its expenditure multiplier
is to 1.0. Conversely, the larger and more diverse an economy, the larger are its multipliers.

The results of this analysis are summarized below.” Many of these estimates differ only
marginally and the large majority of estimated impacts represent a very small percentage
change in total economic activity for the analysis areas.

The resulting output and employment impacts are presented by management alternative
below. These impacts represent changes (adverse or beneficial) from the existing economic
output and employment levels presented in Table 3-1. The definitions of impact categories in
Table 4-3 were used to qualitatively describe these impacts.

Definition of Impacts

Table 4-3: Definitions of Socioeconomic Impact Categories

Impact Category Definition
- The impact is at the lower levels of detection (< 5% change in either total output
Negligible
or employment)
Minor The impact is slight, but detectable (5-10% change in either total output or
employment)
M The impact is readily apparent and has the potential to become major (10-20%
oderate S
change in either total output or employment)
Mai The impact is severe, or if beneficial, has exceptional beneficial effects (>20%
ajor N
change in either total output or employment)

Effects by Alternative

Alternative 1

The economic impact estimates for alternative 1 are presented in absolute terms in Table 4-4,
and in relative terms (percentages) in Table 4-6. The absolute impact levels are annual
estimates. The impacts are then categorized as to intensity level in Table 4-8.

The economic impact estimates for the version of alternative 1 that includes the Madison to
Norris road segment closure are presented in absolute terms in Table 4-5, and in relative
terms in Table 4-7. The absolute impact levels are annual estimates. The impacts are then
categorized as to intensity level in Table 4-9. The incremental impacts associated with the
Madison to Norris road segment closure were not estimated by Duffield and Neher (2006).
However, these impacts were subsequently estimated and included in Tables 4-5, 4-7, and 4-
9 (Neher, pers. comm. 8/21/2007). These impacts were estimated to affect primarily the 3-
state and 5-county areas.

As described in Duffield and Neher (2006), current use levels are well below the use levels
called for in this variation of alternative 1; therefore, the limits would not be constraining on
winter use. However, the road closure would constrain access from West Yellowstone to
Canyon and from Mammoth Hot Springs to Old Faithful, which could limit or reduce visitor
access and reduce business opportunities. Some substitution on destinations (Mammoth to
Canyon and West to Old Faithful) would occur, but some business opportunities would be

’ See Appendix A in Duffield and Neher 2006 and Duffield and Neher 2007 for the complete set of IMPLAN
results.
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forgone. In particular, the overnight Yurt operation at Canyon that originates in West
Yellowstone would be adversely affected. Also, Xanterra’s access for visitors from Mammoth
to Snow Lodge at Old Faithful would be adversely affected if the road segment were closed.
The magnitude and type of effects of implementing a “road closure experiment” would be
similar under alternatives 2, 4, 5, and 6.

The economic impacts presented in the following tables for alternative 1 are the IMPLAN
outputs as compared to the definition of impacts, above. A negligible impact means that the
impact is difficult to detect at the state, 5-county, or community level. It does not mean that
within any of those three levels, adverse (or beneficial) effects are not occurring. They are.
For businesses and their employees who are the companies and people behind reduction in

output and employment, the adverse impacts are anything but negligible. The results also
mask adverse impacts that may be occurring to types of businesses or businesses in a
geographic area that is particularly dependent on park visitors. For example, businesses
along the North Fork of the Shoshone River report if the East Entrance is closed under
alternative 1, most would close in the winter. Further exacerbating their situation is the
recent downturn in visitation that has caused some of the businesses to already curtail
operations or close entirely in the winter. To these businesses and others similarly situated
near other entrances, the impacts of the current conditions are major, adverse, and long-
term, and alternative 1 would continue those impacts into the future.

Table 4-4: Absolute Economic Impact Estimates, Alternative 1

Alternative 1 Absolute Impact Levels | -------------—-——- As compared to -------------------—---
No Motorized
Historical Current Oversnow

Area/Estimate Impact (a) Conditions Conditions Access

3-State Area

Lower Bound Total Output -7,207,453 N/A 11,484,623
Total Employment -133 N/A 212

Upper Bound Total Output 12,511,381 N/A 31,203,482
Total Employment 231 N/A 576

Survey-Based Total Output -15,583,320 N/A 55,330,952
Total Employment -288 N/A 1,022

5-County Area

Lower Bound Total Output -5,868,601 N/A 9,355,650
Total Employment -107 N/A 171

Upper Bound Total Output 10,187,274 N/A 25,419,106
Total Employment 186 N/A 465

Survey-Based Total Output -12,688,572 N/A 45,073,924
Total Employment -232 N/A 824

Cody, WY

Lower Bound Total Output -579,456 N/A 923,366
Total Employment -13 N/A 21

Upper Bound Total Output 1,005,875 N/A 2,508,661
Total Employment 22 N/A 56

Survey-Based Total Output -321,243 N/A 1,140,624
Total Employment -7 N/A 26

Jackson, WY

Lower Bound Total Output -1,541,066 N/A 2,455,593
Total Employment -27 N/A 43

Upper Bound Total Output 2,675,129 N/A 6,671,794
Total Employment 46 N/A 116

Survey-Based Total Output -3,203,805 N/A 11,375,601
Total Employment -56 N/A 198

West Yellowstone, MT

Lower Bound | Total Output | -5,825,726 | NIA | 9,282,929
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Alternative 1 Absolute Impact Levels

No Motorized
Historical Current Oversnow

Area/Estimate Impact (a) Conditions Conditions Access

Total Employment -100 N/A 193
Upper Bound Total Output 10,112,847 N/A 25,221,525

Total Employment 173 N/A 524
Survey-Based Total Output -6,449,829 N/A 22,901,104

Total Employment -110 N/A 476

(a) Total output is in dollars, and total employment is in full and part-time jobs.

Table 4-5: Absolute Economic Impact Estimates, Alternative 1 with “road closure experiment”

Chapter IV

Alternative 1 with “road closure
experiment” Absolute Impact Levels ~  ----eoeemeeeeee As compared to------------------
No Motorized
Historical Current Oversnow

Area/Estimate Impact (a) Conditions Conditions Access

3-State Area

Lower Bound Total Output -8,566,181 N/A 11,484,623
Total Employment -158 N/A 212

Upper Bound Total Output 11,152,653 N/A 31,203,482
Total Employment 206 N/A 576

Survey-Based Total Output -16,942,048 N/A 55,330,952
Total Employment -313 N/A 1,022

5-County Area

Lower Bound Total Output -6,974,471 N/A 9,355,650
Total Employment -127 N/A 171

Upper Bound Total Output 9,081,404 N/A 25,419,106
Total Employment 166 N/A 465

Survey-Based Total Output -13,794,442 N/A 45,073,924
Total Employment -252 N/A 824

Cody, WY

Lower Bound Total Output -579,456 N/A 923,366
Total Employment -13 N/A 21

Upper Bound Total Output 1,005,875 N/A 2,508,661
Total Employment 22 N/A 56

Survey-Based Total Output -321,243 N/A 1,140,624
Total Employment -7 N/A 26

Jackson, WY

Lower Bound Total Output -1,541,066 N/A 2,455,593
Total Employment -27 N/A 43

Upper Bound Total Output 2,675,129 N/A 6,671,794
Total Employment 46 N/A 116

Survey-Based Total Output -3,203,805 N/A 11,375,601
Total Employment -56 N/A 198

West Yellowstone, MT

Lower Bound Total Output -5,825,726 N/A 9,282,929
Total Employment -100 N/A 193

Upper Bound Total Output 10,112,847 N/A 25,221,525
Total Employment 173 N/A 524

Survey-Based Total Output -6,449,829 N/A 22,901,104
Total Employment -110 N/A 476

(a) Total output is in dollars, and total employment is in full and part-time jobs.
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Table 4-6: Relative Economic Impact Estimates, Alternative 1

Alternative 1: Relative Impact Levels

As compared to -------

Historical Current No Motorized
Area/Estimate Impact (a) Conditions Conditions Oversnow Access
3-State Area
Lower Bound Total Output 0.00% (b) N/A 0.01%
Total Employment -0.01% N/A 0.01%
Upper Bound Total Output 0.01% N/A 0.02%
Total Employment 0.01% N/A 0.03%
Survey-Based Total Output -0.01% N/A 0.03%
Total Employment -0.02% N/A 0.06%
5-County Area
Lower Bound Total Output -0.06% N/A 0.10%
Total Employment -0.09% N/A 0.15%
Upper Bound Total Output 0.11% N/A 0.27%
Total Employment 0.16% N/A 0.40%
Survey-Based Total Output -0.13% N/A 0.47%
Total Employment -0.20% N/A 0.71%
Cody, WY
Lower Bound Total Output -0.06% N/A 0.10%
Total Employment -0.12% N/A 0.19%
Upper Bound Total Output 0.11% N/A 0.27%
Total Employment 0.21% N/A 0.52%
Survey-Based Total Output -0.04% N/A 0.12%
Total Employment -0.07% N/A 0.24%
Jackson, WY
Lower Bound Total Output -0.08% N/A 0.13%
Total Employment -0.13% N/A 0.21%
Upper Bound Total Output 0.14% N/A 0.36%
Total Employment 0.23% N/A 0.57%
Survey-Based Total Output -0.17% N/A 0.61%
Total Employment -0.27% N/A 0.98%
West Yellowstone, MT
Lower Bound Total Output -3.49% N/A 5.56%
Total Employment -4.27% N/A 8.27%
Upper Bound Total Output 6.06% N/A 15.10%
Total Employment 7.41% N/A 22.46%
Survey-Based Total Output -3.86% N/A 13.72%
Total Employment -4.73% N/A 20.39%

(a) Impacts are expressed as percentage changes from the respective existing economic output and
employment levels presented in Table 3-1.

(b) The absolute impact level is adverse, but the relative impact level rounds to zero.
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Table 4-7: Relative Economic Impact Estimates, Alternative 1 with “road closure experiment”

Alternative 1 with “road closure
experiment” Absolute Impact Levels

No Motorized

Chapter IV

Historical Current Oversnow
Area/Estimate Impact (a) Conditions Conditions Access
3-State Area
Lower Bound Total Output -0.01% N/A 0.01%
Total Employment -0.01% N/A 0.01%
Upper Bound Total Output 0.01% N/A 0.02%
Total Employment 0.01% N/A 0.03%
Survey-Based Total Output -0.01% N/A 0.03%
Total Employment -0.02% N/A 0.06%
5-County Area
Lower Bound Total Output -0.07% N/A 0.10%
Total Employment -0.11% N/A 0.15%
Upper Bound Total Output 0.10% N/A 0.27%
Total Employment 0.14% N/A 0.40%
Survey-Based Total Output -0.14% N/A 0.47%
Total Employment -0.22% N/A 0.71%
Cody, WY
Lower Bound Total Output -0.06% N/A 0.10%
Total Employment -0.12% N/A 0.19%
Upper Bound Total Output 0.11% N/A 0.27%
Total Employment 0.21% N/A 0.52%
Survey-Based Total Output -0.04% N/A 0.12%
Total Employment -0.07% N/A 0.24%
Jackson, WY
Lower Bound Total Output -0.08% N/A 0.13%
Total Employment -0.13% N/A 0.21%
Upper Bound Total Output 0.14% N/A 0.36%
Total Employment 0.23% N/A 0.57%
Survey-Based Total Output -0.17% N/A 0.61%
Total Employment -0.27% N/A 0.98%
West Yellowstone, MT
Lower Bound Total Output -3.49% N/A 5.56%
Total Employment -4.27% N/A 8.27%
Upper Bound Total Output 6.06% N/A 15.10%
Total Employment 7.41% N/A 22.46%
Survey-Based Total Output -3.86% N/A 13.72%
Total Employment -4.73% N/A 20.39%
(a) Total output is in dollars, and total employment is in full and part-time jobs.
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Table 4-8: Categorization of Economic Impact Levels for Alternative 1

Alternative 1 Economic Impacts =~ | -----------mommmmmmeeo As compared to

No Motorized Oversnow
Area Historical Conditions Current Conditions Access

Negligible Adverse to

3-State Area Negligible Beneficial N/A Negligible Beneficial
Negligible Adverse to - -
5-County Area Negligible Beneficial N/A Negligible Beneficial
Negligible Adverse to - -
Cody, WY Negligible Beneficial N/A Negligible Beneficial
Jackson, WY Negligible Adverse to | Negligible Beneficial

Negligible Beneficial

Negligible Adverse to N/A Minor Beneficial to

West Yellowstone, MT Minor Beneficial Major Beneficial

Table 4-9: Categorization of Economic Impact Levels for Alternative 1 with “road closure experiment”

Alternative 1 with ““road closure
experiment” Economic Impacts ~ —memeememeemeeee As compared to------------------
No Motorized
Oversnow
Area Historical Conditions Current Conditions  Access
Negligible Adverse to - -
3-State Area Negligible Beneficial N/A Negligible Beneficial
Negligible Adverse to - -
5-County Area Negligible Beneficial N/A Negligible Beneficial
Negligible Adverse to - -
Cody, WY Negligible Beneficial N/A Negligible Beneficial
Negligible Adverse to - -
Jackson, WY Negligible Beneficial N/A Negligible Beneficial
West Yellowstone, MT Nggllglble Aqurse to N/A Mlnor Benef!c!al to
Minor Beneficial Major Beneficial

Cumulative Effect

In Section 1.9, a variety of trends and actions are listed that directly or indirectly influence
socioeconomics. Some of these beneficial trends are population growth and suburban and
rural land subdivision in the communities and counties of the Greater Yellowstone Area and
oil and gas leasing. Some of these beneficial trends are reflected in the 1999-2003
comparisons found in Section 3.3.3.1.

Specific projects in the parks that have a generally beneficial bearing on socioeconomics
include the new Old Faithful and Canyon visitor centers in Yellowstone, the new Craig
Thomas Discovery and Visitor Center and Laurance S. Rockefeller Preserve in Grand Teton,
road reconstruction in Yellowstone and Grand Teton, and Grand Teton’s summer
transportation plan. Some of these longer-term beneficial projects may, in their
implementation phase, depress visitation. For example, road construction projects are
aggravating to most drivers, some of whom may avoid the portion of the park (and nearby
communities) where road work is occurring. Similarly, replacing visitor centers often means
a temporary facility is provided (not to mention the disturbance from construction
activities). This may also be discouraging to some visitors.

Elsewhere in the region, some of the specific projects that have affected socioeconomics
include the relocation of a substantial number of Marathon Oil Company employees from
Cody, highway reconstruction over Togwotee Pass, and replacement of the tram at the
Jackson Hole Ski Resort. The first had a substantial adverse impact on output and
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employment in Cody and Park County, Wyoming. The latter two, when completed, can be
beneficial to visitation and recreation.

An increase in recreation within the parks would be additive to the existing broad trend of
economic growth and employment opportunities. A reduction would be somewhat offset by
the beneficial regional economic trends. Alternative 1 allows for levels of use that exceed
average current use by over 100% and near historic levels of use can be achieved considering
the allowable mix of snowmobile and snowcoach use. Therefore, this alternative would likely
be additive to all other current and reasonably foreseeable actions contributing to a
beneficial multi-regional economy.

Conclusion

The direct impacts of implementing alternative 1 would generally range from beneficial
negligible to adverse negligible and would be long-term and regional (as outlined in Table 4-
8). The variation of alternative 1 (the closure of the Madison to Norris road segment) would
also generally result in direct, negligible, beneficial to negligible, adverse, long-term, and
regional impacts. As described earlier, the adverse direct impacts would be most directly felt
by communities and businesses near the parks, especially in areas that have a higher
proportion of business tied directly to park visitation. The indirect impacts from
implementing alternative 1 would be negligible, beneficial to negligible, adverse, long-term,
and regional. As individual businesses are adversely affected, they would reduce purchases of
other goods and services from suppliers.

In terms of cumulative impacts, some of the communities and areas near the park have
already identified adverse impacts, including reduced income and employment, which have
occurred over the past few years; implementing alternative 1 may exacerbate these effects.
Implementing alternative 1 would contribute a generally negligible, beneficial to negligible,
adverse, long-term, regional impact to past, present, and foreseeable actions and impacts on
socioeconomics.

Alternative 2

The economic impact estimates for alternative 2 are presented in absolute terms in Table 4-
10, and in relative terms (percentages) in Table 4-11. The absolute impact levels are annual
estimates. The impacts are then categorized as to intensity level in Table 4-12.

The economic impacts presented in the following tables for alternative 2 are the IMPLAN
outputs as compared to the definition of impacts, above. A negligible impact means that the
impact is difficult to detect at the state, 5-county, or community level. It does not mean that
within any of those three levels adverse (or beneficial) effects are not occurring. They are.
For businesses and their employees who are the companies and people behind reduction in
output and employment, the adverse impacts are anything but negligible. The results also
mask adverse impacts that may be occurring to types of businesses or businesses in a
geographic area that is particularly dependent on park visitors. For example, businesses
along the North Fork of the Shoshone River state that if the East Entrance is closed under
alternative 2, most of them would close in the winter. Further exacerbating their situation is
the recent downturn in visitation that has already caused some of the businesses to curtail
operations or close entirely in the winter. To these businesses and others similarly situated
near other entrances, the impacts of the current conditions are major, adverse, and long-
term, and alternative 2 would continue those impacts into the future.
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Table 4-10: Absolute Economic Impact Estimates, Alternative 2

Alternative 2 Absolute Impact Levels

Historical No Motorized

Area/Estimate Impact (a) Conditions Current Conditions Oversnow Access

3-State Area

Lower Bound Total Output -14,008,636 -6,801,162 4,683,531
Total Employment -259 -126 86

Upper Bound Total Output 1,524,252 8,731,849 20,216,124
Total Employment 28 161 373

Survey-Based Total Output -35,649,881 -8,305,929 35,264,385
Total Employment -658 -153 651

5-County Area

Lower Bound Total Output -11,406,400 -5,537,782 3,815,316
Total Employment -208 -101 70

Upper Bound Total Output 1,241,108 7,109,826 16,468,539
Total Employment 23 130 301

Survey-Based Total Output -29,027,581 -6,763,025 28,727,214
Total Employment -530 -124 525

Cody, WY

Lower Bound Total Output -1,126,250 -546,791 376,557
Total Employment -25 -12 8

Upper Bound Total Output 122,545 702,012 1,625,312
Total Employment 3 16 36

Survey-Based Total Output -734,907 -171,223 726,960
Total Employment -16 -4 16

Jackson, WY

Lower Bound Total Output -2,995,266 -1,454,195 1,001,412
Total Employment -52 -25 17

Upper Bound Total Output 325,909 1,867,006 4,322,525
Total Employment 6 32 75

Survey-Based Total Output -7,329,330 -1,707,633 7,250,077
Total Employment -127 -30 126

West Yellowstone, MT

Lower Bound Total Output -11,323,068 -5,497,324 3,785,661
Total Employment -235 -114 79

Upper Bound Total Output 1,232,041 7,057,883 16,340,532
Total Employment 26 147 340

Survey-Based Total Output -14,755,242 -3,437,767 14,595,690
Total Employment -307 -71 304

(a) Total output is in dollars, and total employment is in full and part-time jobs.

Table 4-11: Relative Economic Impact Estimates, Alternative 2

Alternative 2 Relative Impact Levels | - As compared t0 ----------------—-
Historical Current No Motorized

Area/Estimate Impact (a) Conditions Conditions Oversnow Access
3-State Area
Lower Bound Total Output -0.01% 0.00% (b) 0.00%

Total Employment -0.01% -0.01% 0.00%
Upper Bound Total Output 0.00% 0.01% 0.01%

Total Employment 0.00% 0.01% 0.02%
Survey-Based Total Output -0.02% 0.00% (b) 0.02%

Total Employment -0.04% -0.01% 0.04%
5-County Area
Lower Bound Total Output -0.12% -0.06% 0.04%

Total Employment -0.18% -0.09% 0.06%
Upper Bound Total Output 0.01% 0.07% 0.17%
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Alternative 2 Relative Impact Levels | -----mom—- As compared t0 ----------------—-
Historical Current No Motorized

Area/Estimate Impact (a) Conditions Conditions Oversnow Access

Total Employment 0.02% 0.11% 0.26%
Survey-Based Total Output -0.30% -0.07% 0.30%

Total Employment -0.46% -0.11% 0.45%
Cody, WY
Lower Bound Total Output -0.12% -0.06% 0.04%

Total Employment -0.23% -0.11% 0.08%
Upper Bound Total Output 0.01% 0.08% 0.18%

Total Employment 0.03% 0.15% 0.33%
Survey-Based Total Output -0.08% -0.02% 0.08%

Total Employment -0.15% -0.04% 0.15%
Jackson, WY
Lower Bound Total Output -0.16% -0.08% 0.05%

Total Employment -0.26% -0.12% 0.09%
Upper Bound Total Output 0.02% 0.10% 0.23%

Total Employment 0.03% 0.16% 0.37%
Survey-Based Total Output -0.39% -0.09% 0.39%

Total Employment -0.63% -0.15% 0.62%
West Yellowstone, MT
Lower Bound Total Output -6.78% -3.29% 2.27%

Total Employment -10.09% -4.90% 3.38%
Upper Bound Total Output 0.74% 4.23% 9.79%

Total Employment 1.10% 6.29% 14.57%
Survey-Based Total Output -8.84% -2.06% 8.74%

Total Employment -13.15% -3.06% 13.02%
(a) Impacts are expressed as percentage changes from the respective existing economic output and
employment levels presented in Table 3-1.
(b) The absolute impact level is adverse, but the relative impact level rounds to zero.

Table 4-12: Categorization of Economic Impact Levels for Alternative 2

Alternative 2 Economic Impacts

As compared to

Area

Historical Conditions Current Conditions

No Motorized
Oversnow Access

3-State Area

Negligible Adverse to Negligible Adverse to

Negligible Beneficial

Negligible Beneficial

Negligible Beneficial

5-County Area

Negligible Adverse to Negligible Adverse to

Negligible Beneficial

Negligible Beneficial

Negligible Beneficial

Negligible Adverse to Negligible Adverse to - -
Cody, WY Negligible Beneficial Negligible Beneficial Negligible Beneficial
Jackson, WY Negligible Adverse to Negligible Adverse to Negligible Beneficial

Negligible Beneficial

Negligible Beneficial

West Yellowstone, MT

Moderate Adverse to Negligible Adverse to

Negligible Beneficial

Negligible Beneficial

Negligible Beneficial to
Moderate Beneficial

Cumulative Effect

As indicated in Section 1.9 and noted in the alternative 1 Cumulative Effects, above, a
number of trends and actions inside and outside the parks have the potential to impact,
beneficially or adversely, the economics of the communities or the region. An increase in
recreation in the parks would be additive to the existing broad trend of economic growth and
employment opportunities. A reduction in visitation would be somewhat offset by the
beneficial regional economic trend related to resource extraction, residential growth, other
recreation opportunities, and wildlife and other natural environment attractions. Alternative
2 would tend to discourage those out of state visitors who would have desired a snowmobile
experience in the parks from coming to the area and contributing to local regional
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economies. However, these visitors might consider visiting the parks on snowcoach tours,
which would be allowed to increase in this alternative to allow for near historic levels of
visitation. Other visitors who have been discouraged from visiting the parks in the winter due
to the presence of snowmobiles would be encouraged to utilize snowcoach access. It is likely
that this alternative would represent a beneficial impact with other current and reasonably
foreseeable actions, or otherwise would be offset by broad regional trends.

Conclusion

The direct impacts of implementing alternative 2 would generally range from beneficial
negligible to adverse negligible and would be long-term and regional (as outlined in Table 4-
12). As described earlier, the adverse direct impacts would be most directly felt by
communities and businesses near the parks, especially in areas that have a higher proportion
of business tied directly to park visitation. The indirect impacts from implementing
alternative 2 would generally be negligible, beneficial to negligible adverse, long-term, and
regional. As individual businesses are adversely affected, they would reduce purchases of
other goods and services from suppliers.

In terms of cumulative impacts, some of the communities and areas near the park have
already identified adverse impacts, including reduced income and employment, which have
occurred over the past few years; implementing alternative 2 may exacerbate these effects.
Implementing alternative 2 would contribute a negligible, beneficial to negligible, adverse,
long-term, regional impact to past, present, and foreseeable actions and impacts on
socioeconomics.

Alternative 3

The economic impact estimates for alternative 3A are presented in absolute terms in Table 4-
13, and in relative terms (percentages) in Table 4-14. The absolute impact levels are annual
estimates. The impacts are then categorized as to intensity level in Table 4-15. Alternative 3B
calls for no motorized access and is the No Action Alternative.

The economic impacts presented in the following tables for alternative 3A are the IMPLAN
outputs as compared to the definition of impacts, above. A negligible impact means that the
impact is difficult to detect at the state, 5-county, or community level. It does not mean that
within any of those three levels adverse (or beneficial) effects are not occurring. They are.
For businesses and their employees who are the companies and people behind reduction in
output and employment, the adverse impacts are anything but negligible. The results also
mask adverse impacts that may be occurring to types of businesses or businesses in a
geographic area that is particularly dependent on park visitors. For example, businesses
along the North Fork of the Shoshone River state that if the East Entrance is closed under
alternatives 3A or 3B, most of them would close in the winter. Further exacerbating their
situation is the recent downturn in visitation that has already caused some of the businesses
to curtail operations or close entirely in the winter. To these businesses and others similarly
situated near other entrances, the impacts of the current conditions are major, adverse, and
long-term, and alternatives 3A and 3B would continue those impacts into the future. As
another example, both alternatives 3A and 3B would result in the closure of Snowlodge at
Old Faithful (and probably the Mammoth Hot Springs Hotel) in the winter. The expected
reduction of access in 3A (and elimination of access to Old Faithful in 3B) would result in
these overnight lodging facilities no longer being viable to operate in the winter. Also, the
yurt camp at Canyon would be closed.
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Table 4-13: Absolute Economic Impact Estimates, Alternative 3A

Alternative 3 Absolute Impact Levels

As compared to -------------------

Historical No Motorized

Area/Estimate Impact (a) Conditions Current Conditions Oversnow Access

3-State Area

Lower Bound Total Output -15,477,422 -8,270,007 3,214,755
Total Employment -286 -153 59

Upper Bound Total Output -7,999,357 -791,854 10,692,735
Total Employment -148 -15 198

Survey-Based Total Output -58,718,457 -31,374,865 12,196,183
Total Employment -1,084 -579 225

5-County Area

Lower Bound Total Output -12,602,350 -6,733,776 2,618,817
Total Employment -230 -123 48

Upper Bound Total Output -6,513,403 -644,760 8,710,560
Total Employment -119 -12 159

Survey-Based Total Output -47,810,968 -25,546,691 9,935,305
Total Employment -873 -467 181

Cody, WY

Lower Bound Total Output -1,244,335 -664,882 258,467
Total Employment -28 -15 6

Upper Bound Total Output -643,122 -63,663 859,661
Total Employment -14 -1 19

Survey-Based Total Output -1,210,455 -646,779 251,419
Total Employment -27 -14 6

Jackson, WY

Lower Bound Total Output -3,309,316 -1,768,257 687,365
Total Employment -57 -31 12

Upper Bound Total Output -1,710,388 -169,311 2,286,274
Total Employment -30 -3 40

Survey-Based Total Output -12,072,047 -6,450,420 2,507,437
Total Employment -210 -112 44

West Yellowstone, MT

Lower Bound Total Output -12,510,276 -6,684,580 2,598,461
Total Employment -260 -139 54

Upper Bound Total Output -6,465,816 -640,050 8,642,851
Total Employment -134 -13 180

Survey-Based Total Output -24,303,168 -12,985,843 5,047,916
Total Employment -505 -270 105

(a) Total output is in dollars, and total employment is in full and part-time jobs.
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Table 4-14: Relative Economic Impact Estimates, Alternative 3A

Alternative 3 Relative Impact Levels | -------m-mommmeeee- As compared to
Historical No Motorized
Area/Estimate Impact (a) Conditions Current Conditions Oversnow Access
3-State Area
Lower Bound Total Output -0.01% 0.00% (b) 0.00%
Total Employment -0.02% -0.01% 0.00%
Upper Bound Total Output 0.00% (b) 0.00% 0.01%
Total Employment -0.01% 0.00% 0.01%
Survey-Based Total Output -0.04% -0.02% 0.01%
Total Employment -0.06% -0.03% 0.01%
5-County Area
Lower Bound Total Output -0.13% -0.07% 0.03%
Total Employment -0.20% -0.11% 0.04%
Upper Bound Total Output -0.07% -0.01% 0.09%
Total Employment -0.10% -0.01% 0.14%
Survey-Based Total Output -0.50% -0.27% 0.10%
Total Employment -0.75% -0.40% 0.16%
Cody, WY
Lower Bound Total Output -0.14% -0.07% 0.03%
Total Employment -0.26% -0.14% 0.05%
Upper Bound Total Output -0.07% -0.01% 0.09%
Total Employment -0.13% -0.01% 0.18%
Survey-Based Total Output -0.13% -0.07% 0.03%
Total Employment -0.25% -0.14% 0.05%
Jackson, WY
Lower Bound Total Output -0.18% -0.10% 0.04%
Total Employment -0.28% -0.15% 0.06%
Upper Bound Total Output -0.09% -0.01% 0.12%
Total Employment -0.15% -0.01% 0.20%
Survey-Based Total Output -0.65% -0.35% 0.13%
Total Employment -1.03% -0.55% 0.21%
West Yellowstone, MT
Lower Bound Total Output -7.49% -4.00% 1.56%
Total Employment -11.15% -5.96% 2.32%
Upper Bound Total Output -3.87% -0.38% 5.18%
Total Employment -5.76% -0.57% 7.71%
Survey-Based Total Output -14.55% -7.78% 3.02%
Total Employment -21.66% -11.57% 4.50%

(a) Impacts are expressed as percentage changes from the respective existing economic output and

employment levels presented in Table 3-1.

(b) The absolute impact level is adverse, but the relative impact level rounds to zero.

Table 4-15: Categorization of Economic Impact Levels for Alternative 3A

Impacts

Alternative 3Economic

As compared to

Area

Historical Conditions

Current Conditions

No Motorized
Oversnow Access

3-State Area

Negligible Adverse

Negligible Adverse to
Negligible Beneficial

Negligible Beneficial

5-County Area

Negligible Adverse

Negligible Adverse

Negligible Beneficial

Cody, WY

Negligible Adverse

Negligible Adverse

Negligible Beneficial

Jackson, WY

Negligible Adverse

Negligible Adverse

Negligible Beneficial

West Yellowstone, MT

Negligible Adverse to

Major Adverse

Negligible Adverse to
Moderate Adverse

Negligible Beneficial
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Cumulative Effect

As indicated in Section 1.9 and noted in the alternative 1 Cumulative Effects, above, a
number of trends and actions inside and outside the parks have the potential to impact the
economics of the communities or the region. An increase in recreation in the parks would be
additive to the existing broad trend of economic growth and employment opportunities. On
the other hand, a reduction in park visitation would be somewhat offset by the beneficial
regional economic trend related to resource extraction, residential growth, other recreation
opportunities, and wildlife and other natural environment attractions. Alternative 3,
including the “no action” option, would likely discourage out of state visitors from coming to
the area and contributing to local regional economies. It is likely that this alternative would
represent an adverse impact. However, with other current and reasonably foreseeable
actions bolstering general economic well-being, the adverse impact would likely be offset by
broad beneficial regional trends.

Conclusion

The direct impacts of implementing alternative 3A would range from beneficial, negligible to
major, adverse impacts resulting from direct and indirect actions and would be long-term
and regional. As described earlier, the adverse direct impacts would be most directly felt by
communities and businesses near the parks, especially in areas that have a higher proportion
of business tied directly to park visitation. The indirect impacts from implementing
alternative 3A would be negligible, beneficial to major, adverse, long-term, and regional. As
individual businesses are adversely affected, they would reduce purchases of other goods and
services from suppliers.

In terms of cumulative impacts, some of the communities and areas near the park have
already identified adverse impacts, including reduced income and employment, which have
occurred over the past few years; implementing alternative 3A may exacerbate these effects.
Implementing alternative 3A would contribute a negligible, beneficial to major, adverse,
long-term, regional impact to past, present, and foreseeable actions and impacts on
socioeconomics.

Alternative 4

The economic impact estimates for alternative 4 are presented in absolute terms in Table 4-
16, and in relative terms (percentages) in Table 4-17. The absolute impact levels are annual
estimates. The impacts are then categorized as to intensity level in Table 4-18.

The economic impacts presented in the following tables for alternative 4 are the IMPLAN
outputs as compared to the definition of impacts, above. A negligible impact means that the
impact is difficult to detect at the state, 5-county, or community level. It does not mean that
within any of those three levels adverse (or beneficial) effects would not occur. The results
also mask adverse or beneficial impacts that may be occurring to types of businesses or
businesses in a geographic area that is particularly dependent on park visitors. For example,
businesses along the North Fork of the Shoshone River state that under the Temporary Plan,
the downturn in use has caused some of them to already curtail operations or close entirely
in the winter. To those businesses, the beneficial impacts that may occur as a result of
unguided or non-commercial guiding and higher snowmobile numbers are from a lower
economic starting point.
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Table 4-16: Absolute Economic Impact Estimates, Alternative 4

Alternative 4 Absolute Impact Levels | ---------momocoemeeo As compared t0 ---------------—--
Historical No Motorized

Area/Estimate Impact (a) Conditions Current Conditions Oversnow Access

3-State Area

Lower Bound Total Output -560,909 6,646,790 21,333,095
Total Employment -10 123 333

Upper Bound Total Output 27,438,085 34,647,141 54,277,042
Total Employment 507 640 848

Survey-Based Total Output -12,167,669 15,176,513 69,120,979
Total Employment -225 280 1,080

5-County Area

Lower Bound Total Output -456,715 5,412,087 14,703,798
Total Employment -8 99 269

Upper Bound Total Output 22,341,201 28,211,114 37,410,356
Total Employment 408 516 683

Survey-Based Total Output -9,907,409 12,357,335 47,641,515
Total Employment -181 226 870

Cody, WY

Lower Bound Total Output -45,095 534,379 1,451,207
Total Employment -1 12 32

Upper Bound Total Output 2,205,936 2,785,510 3,692,100
Total Employment 49 63 81

Survey-Based Total Output -250,831 312,856 1,205,598
Total Employment -6 7 27

Jackson, WY

Lower Bound Total Output -119,931 1,421,189 3,859,330
Total Employment -2 25 67

Upper Bound Total Output 5,866,694 7,408,107 9,819,156
Total Employment 102 128 170

Survey-Based Total Output -2,501,576 3,120,172 12,023,601
Total Employment -43 54 209

West Yellowstone, MT

Lower Bound Total Output -453,378 5,372,549 14,589,504
Total Employment -9 112 303

Upper Bound Total Output 22,177,985 28,005,017 37,119,560
Total Employment 461 583 772

Survey-Based Total Output -5,036,115 6,281,458 24,205,638
Total Employment -105 131 503

(a) Total output is in dollars, and total employment is in full and part-time jobs.
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Table 4-17: Relative Economic Impact Estimates, Alternative 4

Alternative 4 Relative Impact Levels | ----—---momommcmemee As compared to
Historical Current No Motorized
Area/Estimate Impact (a) Conditions Conditions Oversnow Access
3-State Area
Lower Bound Total Output 0.00% 0.00% 0.01%
Total Employment 0.00% 0.01% 0.02%
Upper Bound Total Output 0.02% 0.02% 0.03%
Total Employment 0.03% 0.04% 0.05%
Survey-Based Total Output -0.01% 0.01% 0.04%
Total Employment -0.01% 0.02% 0.06%
5-County Area
Lower Bound Total Output 0.00% (b) 0.06% 0.15%
Total Employment -0.01% 0.09% 0.23%
Upper Bound Total Output 0.23% 0.30% 0.39%
Total Employment 0.35% 0.45% 0.59%
Survey-Based Total Output -0.10% 0.13% 0.50%
Total Employment -0.16% 0.20% 0.75%
Cody, WY
Lower Bound Total Output 0.00% (b) 0.06% 0.16%
Total Employment -0.01% 0.11% 0.30%
Upper Bound Total Output 0.24% 0.30% 0.40%
Total Employment 0.46% 0.59% 0.76%
Survey-Based Total Output -0.03% 0.03% 0.13%
Total Employment -0.05% 0.07% 0.25%
Jackson, WY
Lower Bound Total Output -0.01% 0.08% 0.21%
Total Employment -0.01% 0.12% 0.33%
Upper Bound Total Output 0.32% 0.40% 0.53%
Total Employment 0.50% 0.63% 0.84%
Survey-Based Total Output -0.13% 0.17% 0.65%
Total Employment -0.21% 0.27% 1.03%
West Yellowstone, MT
Lower Bound Total Output -0.27% 3.22% 8.74%
Total Employment -0.40% 4.79% 13.00%
Upper Bound Total Output 13.28% 16.77% 22.23%
Total Employment 19.78% 24.99% 33.07%
Survey-Based Total Output -3.02% 3.76% 14.50%
Total Employment -4.49% 5.60% 21.57%
(a) Impacts are expressed as percentage changes from the respective existing economic output and
employment levels presented in Table 3-1.
(b) The absolute impact level is adverse, but the relative impact level rounds to zero.

Table 4-18: Categorization of Economic Impact Levels for Alternative 4

Alternative 4 Economic

Impacts

As compared to

Area

Historical Conditions

Current Conditions

No Motorized
Oversnow Access

3-State Area

Negligible Adverse to
Negligible Beneficial

Negligible Beneficial

Negligible Beneficial

5-County Area

Negligible Adverse to
Negligible Beneficial

Negligible Beneficial

Negligible Beneficial

Cody, WY

Negligible Adverse to
Negligible Beneficial

Negligible Beneficial

Negligible Beneficial

Jackson, WY

Negligible Adverse to
Negligible Beneficial

Negligible Beneficial

Negligible Beneficial

West Yellowstone, MT

Negligible Adverse to
Moderate Beneficial

Negligible Beneficial to
Major Beneficial

Minor Beneficial to
Major Beneficial
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Cumulative Effect

As indicated in Section 1.9 and noted in the Alternative 1 Cumulative Effects, above, a
number of trends and actions inside and outside the parks have the potential to impact,
beneficially or adversely, the economics of the communities or the region. An increase in
park visitation would be additive to the existing broad trend of economic growth and
employment opportunities. A reduction in park visitation would be somewhat offset by the
beneficial regional economic trend related to resource extraction, residential growth, other
recreation opportunities, and wildlife and other natural environment attractions. Alternative
4 allows for snowmobile use that exceeds average historic levels. Such allowable use levels,
along with the provision for unguided or non-commercially guided access, would be
attractive to some visitors and encourage them to visit the parks. However, such use would
likely depress use by those seeking a different kind of visitor experience. On balance, this
alternative would likely be additive to all other current and reasonably foreseeable actions
contributing to a beneficial multi-regional economy.

Conclusion

The direct impacts of implementing alternative 4 would generally range from negligible,
beneficial to negligible, adverse and would be long-term and regional. As described earlier,
the adverse direct impacts would be most directly felt by communities and businesses near
the parks, especially in areas that have a higher proportion of business tied directly to park
visitation. The indirect impacts from implementing alternative 4 would generally be
negligible, beneficial to negligible, adverse, long-term, and regional. As individual businesses
are adversely affected, they would reduce purchases of other goods and services from
suppliers.

In terms of cumulative impacts, some of the communities and areas near the park have
already identified adverse impacts, including reduced income and employment, which have
occurred over the past few years; implementing alternative 4 may exacerbate these effects.
Implementing alternative 4 may reverse this trend through the provision for more
snowmobile access, a portion of that use non-commercially guided, and Sylvan Pass
remaining open. Thus alternative 4 would probably contribute a negligible, beneficial, long-
term, regional impact to past, present, and foreseeable actions and impacts on
socioeconomics, especially on the east side of Yellowstone.

Alternative 5

The economic impact estimates for alternative 5 are presented in absolute terms in Table 4-
19, and in relative terms (percentages) in Table 4-20. The absolute impact levels are annual
estimates. The impacts are then categorized as to intensity level in Table 4-21.

The economic impacts presented in the following tables for alternative 5 are the IMPLAN
outputs as compared to the definition of impacts, above. A negligible impact means that the
impact is difficult to detect at the state, 5-county, or community level. It does not mean that
within any of those three levels adverse (or beneficial) effects would not occur. The results
also mask adverse or beneficial impacts that may be occurring to types of businesses or
businesses in a geographic area that is particularly dependent on park visitors. For example,
businesses along the North Fork of the Shoshone River state that under the Temporary Plan,
the downturn in use has already caused some of the businesses to curtail operations or close
entirely in the winter. To those businesses, the beneficial impacts that may occur as a result of
unguided access are from a lower economic starting point.
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Table 4-19: Absolute Economic Impact Estimates, Alternative 5

Alternative 5 Absolute Impact Levels

As compared to

Historical Current No Motorized

Area/Estimate Impact (a) Conditions Conditions Oversnow Access

3-State Area

Lower Bound Total Output -4,392,452 2,815,061 14,235,403
Total Employment -81 52 263

Upper Bound Total Output 9,183,061 16,391,232 27,750,149
Total Employment 170 303 512

Survey-Based Total Output -12,167,669 15,176,513 58,482,820
Total Employment -225 280 1,080

5-County Area

Lower Bound Total Output -3,576,513 2,292,137 11,596,503
Total Employment -65 42 212

Upper Bound Total Output 7,477,220 13,346,409 22,605,940
Total Employment 137 244 413

Survey-Based Total Output -9,907,409 12,357,335 47,641,515
Total Employment -181 226 870

Cody, WY

Lower Bound Total Output -353,139 226,321 1,144,529
Total Employment -8 5 25

Upper Bound Total Output 738,289 1,317,798 2,231,024
Total Employment 16 30 49

Survey-Based Total Output -250,831 312,856 1,205,598
Total Employment -6 7 27

Jackson, WY

Lower Bound Total Output -939,175 601,905 3,043,753
Total Employment -16 10 53

Upper Bound Total Output 1,963,483 3,504,705 5,933,417
Total Employment 34 61 103

Survey-Based Total Output -2,501,576 3,120,172 12,023,601
Total Employment -43 54 209

West Yellowstone, MT

Lower Bound Total Output -3,544,173 2,275,392 11,506,361
Total Employment -74 47 239

Upper Bound Total Output 7,409,608 13,248,907 22,430,221
Total Employment 154 276 466

Survey-Based Total Output -5,027,304 6,281,458 24,205,638
Total Employment -105 131 503

(a) Total output is in dollars, and total employment is in full and part-time jobs.
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Table 4-20: Relative Economic Impact Estimates, Alternative 5

Alternative 5 Relative Impact Levels

---- As compared to

Historical No Motorized
Area/Estimate Impact (a) Conditions Current Conditions Oversnow Access
3-State Area
Lower Bound Total Output 0.00% 0.00% 0.01%
Total Employment 0.00% 0.00% 0.02%
Upper Bound Total Output 0.01% 0.01% 0.02%
Total Employment 0.01% 0.02% 0.03%
Survey-Based Total Output -0.01% 0.01% 0.04%
Total Employment -0.01% 0.02% 0.06%
5-County Area
Lower Bound Total Output -0.04% 0.02% 0.12%
Total Employment -0.06% 0.04% 0.18%
Upper Bound Total Output 0.08% 0.14% 0.24%
Total Employment 0.12% 0.21% 0.36%
Survey-Based Total Output -0.10% 0.13% 0.50%
Total Employment -0.16% 0.20% 0.75%
Cody, WY
Lower Bound Total Output -0.04% 0.02% 0.12%
Total Employment -0.07% 0.05% 0.24%
Upper Bound Total Output 0.08% 0.14% 0.24%
Total Employment 0.15% 0.28% 0.46%
Survey-Based Total Output -0.03% 0.03% 0.13%
Total Employment -0.05% 0.07% 0.25%
Jackson, WY
Lower Bound Total Output -0.05% 0.03% 0.16%
Total Employment -0.08% 0.05% 0.26%
Upper Bound Total Output 0.11% 0.19% 0.32%
Total Employment 0.17% 0.30% 0.51%
Survey-Based Total Output -0.13% 0.17% 0.65%
Total Employment -0.21% 0.27% 1.03%
West Yellowstone, MT
Lower Bound Total Output -2.12% 1.36% 6.89%
Total Employment -3.17% 2.03% 10.25%
Upper Bound Total Output 4.44% 7.93% 13.43%
Total Employment 6.62% 11.82% 19.99%
Survey-Based Total Output -3.01% 3.76% 14.50%
Total Employment -4.49% 5.60% 21.57%

(a) Impacts are expressed as percentage changes from the respective existing economic output and
employment levels presented in Table 3-1.

Table 4-21: Categorization of Economic Impact Levels for Alternative 5

Alternative 5 Economic

Impacts

As compared to

Area Historical Conditions

Current Conditions

No Motorized
Oversnow Access

3-State Area

Negligible Adverse to
Negligible Beneficial

Negligible Beneficial

Negligible Beneficial

5-County Area

Negligible Adverse to
Negligible Beneficial

Negligible Beneficial

Negligible Beneficial

Cody, WY

Negligible Adverse to
Negligible Beneficial

Negligible Beneficial

Negligible Beneficial

Jackson, WY

Negligible Adverse to
Negligible Beneficial

Negligible Beneficial

Negligible Beneficial

West Yellowstone, MT

Negligible Adverse to
Minor Beneficial

Negligible Beneficial to
Moderate Beneficial

Minor Beneficial to
Major Beneficial
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Cumulative Effect

As indicated in Section 1.9 and noted in the alternative 1 Cumulative Effects, above, a
number of trends and actions inside and outside the parks have the potential to impact,
beneficially or adversely, the economics of the communities or the region. An increase in
visitation would be additive to the existing broad trend of economic growth and employment
opportunities. A reduction in park visitation would be somewhat offset by the beneficial
regional economic trend related to resource extraction, residential growth, other recreation
opportunities, and wildlife and other natural environment attractions. Alternative 5 allows
for levels of use that exceed average current use, and near historic levels of use can be
achieved, considering the allowable mix of snowmobile and snowcoach use. In addition, the
provision for unguided snowmobiles in alternative 5 would be attractive to visitors seeking
that type of experience. Use levels might be attractive to those seeking a different experience,
and thus this alternative might be most attractive for both visitors seeking a snowmobile,
snowcoach, or ski/snowshoe experience. Therefore, this alternative would likely be additive
to all other current and reasonably foreseeable actions contributing to a beneficial multi-
regional economy.

Conclusion

The direct impacts of implementing alternative 5 would generally range from negligible,
beneficial to negligible, adverse and would be long-term and regional. As described earlier,
the adverse, direct impacts would be most directly felt by communities and businesses near
the parks, especially in areas that have a higher proportion of business tied directly to park
visitation. The indirect impacts from implementing alternative 5 would be negligible,
beneficial to major, adverse, long-term, and regional. As individual businesses are adversely
affected, they would reduce purchases of other goods and services from suppliers.

In terms of cumulative impacts, some of the communities and areas near the park have
already identified adverse impacts, including reduced income and employment, which have
occurred over the past few years; implementing alternative 5 may exacerbate these effects.
The provision for unguided access, and Sylvan Pass remaining open under this alternative
would contribute a negligible, beneficial, long-term, regional impact to past, present, and
foreseeable actions and impacts on socioeconomics, especially on the east side of
Yellowstone.

Alternative 6

The economic impact estimates for alternative 6 are presented in absolute terms in Table 4-
22, and in relative terms (percentages) in Table 4-23. The absolute impact levels are annual
estimates. The impacts are then categorized as to intensity level in Table 4-24.

The economic impacts presented in the following tables for alternative 6 are the IMPLAN
outputs as compared to the definition of impacts, above. A negligible impact means that the
impact is difficult to detect at the state, 5-county, or community level. It does not mean that
within any of those three levels adverse (or beneficial) effects are not occurring. They are.
For businesses and their employees who are the companies and people behind reduction in
output and employment, the adverse impacts are anything but negligible. The results also
mask adverse impacts that may be occurring to types of businesses or businesses in a
geographic area that is particularly dependent on park visitors. For example, businesses
along the North Fork of the Shoshone River state that if the East Entrance is closed under
alternative 6, most of them would close in the winter. Further exacerbating their situation is
the recent downturn in visitation that has already caused some of the businesses to curtail
operations or close entirely in the winter. To these businesses and others similarly situated
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near other entrances, the impacts of the current conditions are major, adverse, and long-
term, and alternative 6 would continue those impacts into the future.

Table 4-22: Absolute Economic Impact Estimates, Alternative 6

Alternative 6 Absolute Impact Levels

Historical No Motorized

Area/Estimate Impact (a) Conditions Current Conditions Oversnow Access

3-State Area

Lower Bound Total Output -5,919,530 -1,548,603 5,416,175
Total Employment -109 -29 100

Upper Bound Total Output 24,613,642 28,984,311 35,949,480
Total Employment 455 535 664

Survey-Based Total Output -19,639,210 7,704,402 51,275,062
Total Employment -363 142 947

5-County Area

Lower Bound Total Output -4,819,922 -1,260,936 4,412,146
Total Employment -88 -23 81

Upper Bound Total Output 20,041,429 23,600,206 29,285,312
Total Employment 366 431 535

Survey-Based Total Output -15,991,044 6,273,237 41,769,899
Total Employment -292 115 763

Cody, WY

Lower Bound Total Output -475,911 -124,502 435,443
Total Employment -11 -3 10

Upper Bound Total Output 1,978,855 2,330,231 2,890,224
Total Employment 44 52 64

Survey-Based Total Output -404,853 158,822 1,057,013
Total Employment -9 4 23

Jackson, WY

Lower Bound Total Output -1,265,688 -331,116 1,158,063
Total Employment -22 -6 20

Upper Bound Total Output 5,262,782 6,197,304 7,686,563
Total Employment 91 107 134

Survey-Based Total Output -4,037,664 1,583,964 10,541,743
Total Employment -70 27 183

West Yellowstone, MT

Lower Bound Total Output -4,784,709 -1,251,724 4,377,851
Total Employment -99 -26 91

Upper Bound Total Output 19,895,009 23,427,788 29,057,678
Total Employment 414 487 604

Survey-Based Total Output -8,128,535 3,188,799 21,222,399
Total Employment -169 66 441

(a) Total output is in dollars, and total employment is in full and part-time jobs.
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Table 4-23: Relative Economic Impact Estimates, Alternative 6

Alternative 6 Relative Impact Levels | ----—---mmommememmeee As compared to
Historical Current No Motorized
Area/Estimate Impact (a) Conditions Conditions Oversnow Access
3-State Area
Lower Bound Total Output 0.00% (b) 0.00% 0.00%
Total Employment -0.01% 0.00% 0.01%
Upper Bound Total Output 0.01% 0.02% 0.02%
Total Employment 0.03% 0.03% 0.04%
Survey-Based Total Output -0.01% 0.00% 0.03%
Total Employment -0.02% 0.01% 0.05%
5-County Area
Lower Bound Total Output -0.05% -0.01% 0.05%
Total Employment -0.08% -0.02% 0.07%
Upper Bound Total Output 0.21% 0.25% 0.31%
Total Employment 0.32% 0.37% 0.46%
Survey-Based Total Output -0.17% 0.07% 0.44%
Total Employment -0.25% 0.10% 0.66%
Cody, WY
Lower Bound Total Output -0.05% -0.01% 0.05%
Total Employment -0.10% -0.03% 0.09%
Upper Bound Total Output 0.22% 0.25% 0.32%
Total Employment 0.41% 0.48% 0.60%
Survey-Based Total Output -0.04% 0.02% 0.12%
Total Employment -0.08% 0.03% 0.22%
Jackson, WY
Lower Bound Total Output -0.07% -0.02% 0.06%
Total Employment -0.11% -0.03% 0.10%
Upper Bound Total Output 0.28% 0.33% 0.41%
Total Employment 0.45% 0.53% 0.66%
Survey-Based Total Output -0.22% 0.09% 0.57%
Total Employment -0.35% 0.14% 0.90%
West Yellowstone, MT
Lower Bound Total Output -2.87% -0.75% 2.62%
Total Employment -4.26% -1.12% 3.90%
Upper Bound Total Output 11.91% 14.03% 17.40%
Total Employment 17.73% 20.87% 25.88%
Survey-Based Total Output -4.87% 1.91% 12.71%
Total Employment -7.24% 2.84% 18.90%
(a) Impacts are expressed as percentage changes from the respective existing economic output and
employment levels presented in Table 3-1.
(b) The absolute impact level is adverse, but the relative impact level rounds to zero.

Table 4-24: Categorization of Economic Impact Levels for Alternative 6

Alternative 6 Economic Impacts

As

compared to

Area

Historical Conditions

Current Conditions

No Motorized
Oversnow Access

3-State Area

Negligible Adverse to
Negligible Beneficial

Negligible Beneficial

Negligible Beneficial

5-County Area

Negligible Adverse to
Negligible Beneficial

Negligible Adverse to
Negligible Beneficial

Negligible Beneficial

Cody, WY

Negligible Adverse to
Negligible Beneficial

Negligible Beneficial

Negligible Beneficial

Jackson, WY

Negligible Adverse to
Negligible Beneficial

Negligible Beneficial

Negligible Beneficial

West Yellowstone, MT

Negligible Adverse to
Moderate Beneficial

Negligible Adverse
To Major Beneficial

Negligible Beneficial
To Major Beneficial
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Cumulative Effect

As indicated in Section 1.9 and noted in the Alternative 1 Cumulative Effects, above, a
number of trends and actions inside and outside the parks have the potential to impact,
beneficially or adversely, the economics of the communities or the region. An increase in
park visitation would be additive to the existing broad trend of economic growth and
employment opportunities. A reduction in park visitation would be somewhat offset by the
beneficial regional economic trend related to resource extraction, residential growth, other
recreation opportunities, and wildlife and other natural environment attractions. Alternative
6 allows for levels of use that exceed average current use and historic levels of use can be
achieved considering the allowable mix of snowmobile, snowcoach, and commercial
wheeled vehicle use. Therefore, this alternative would likely be additive to all other current
and reasonably foreseeable actions contributing to a beneficial multi-regional economy.

Conclusion

The direct impacts of implementing alternative 6 would generally range from negligible,
beneficial to negligible, adverse and would be long-term and regional. As described earlier,
the adverse, direct impacts would be most directly felt by communities and businesses near
the parks, especially in areas that have a higher proportion of business tied directly to park
visitation. The indirect impacts from implementing alternative 6 would be negligible,
beneficial to major, adverse, long-term, and regional. As individual businesses are adversely
affected, they would reduce purchases of other goods and services from suppliers.

In terms of cumulative impacts, some of the communities and areas near the park have
already identified adverse impacts, including reduced income and employment, which have
occurred over the past few years; implementing alternative 6 may exacerbate these effects.
Implementing alternative 6 would contribute a generally negligible, beneficial to negligible,
adverse, long-term, regional impact to past, present, and foreseeable actions and impacts on
socioeconomics.

Alternative 7

The economic impact estimates for alternative 7 are presented in absolute terms in Table 4-
25, and in relative terms (percentages) in Table 4-26. The absolute impact levels are annual
estimates. The impacts are then categorized as to intensity level in Table 4-27.

As described in Chapter II, section 2.5.5, the variation of alternative 7 including
implementation of the “road closure experiment” would have similar economic impacts as
for alternative 7. As described in Duffield and Neher (2006) and Duffield and Neher (2007),
current use levels are well below the use levels called for in this variation of alternative 7;
therefore, the limits would not be constraining on winter use. However, the road closure
would constrain access from West Yellowstone to Canyon and from Mammoth Hot Springs
to Old Faithful, which could limit or reduce visitor access and reduce business opportunities.
Some substitution on destinations (Mammoth to Canyon and West to Old Faithful) would
occur, but some business opportunities would be forgone. In particular, the overnight yurt
operation at Canyon that originates in West Yellowstone would be adversely affected. Also,
Xanterra’s access for visitors from Mammoth to Snow Lodge at Old Faithful would be
adversely affected if the road segment were closed. The magnitude and type of effects of
implementing a road closure experiment would be similar under alternatives 1, 2, 4, 5, and 6.

The economic impacts presented in the following tables for alternative 7 are the IMPLAN
outputs as compared to the definition of impacts, above. A negligible impact means that the
impact is difficult to detect at the state, 5-county, or community level. It does not mean that
within any of those three levels adverse (or beneficial) effects are not occurring. They are.
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For businesses and their employees who are the companies and people behind reduction in
output and employment, the adverse impacts are anything but negligible. The results also
mask adverse impacts that may be occurring to types of businesses or businesses in a
geographic area that is particularly dependent on park visitors. For example, businesses
along the North Fork of the Shoshone River report that if the East Entrance is closed under
alternative 7, most of them would close in the winter. Further exacerbating their situation is
the recent downturn in visitation that has caused some of the businesses to already curtail
operations or close entirely in the winter. To these businesses and others similarly situated
near other entrances, the impacts of the current conditions are major, adverse, and long-

term, and alternative 7 would continue those impacts into the future.

Table 4-25: Absolute Economic Impact Estimates, Alternative 7

Alternative 7 Absolute Impact Levels | -------m-momomee- As compared t0 ---------------m-m-—-—-
Historical Historical No Motorized
Conditions Conditions Oversnow

Area/Estimate Impact (a) 1997-1998 2001-2002 Access

3-State Area

Lower Bound Total Output -8,569,093 -14,519,368 10,130,521
Total Employment -160 -271 189

Upper Bound Total Output 9,668,252 9,668,252 28,367,867
Total Employment 180 180 529

5-County Area

Lower Bound Total Output -6,974,396 -11,817,331 8,245,244
Total Employment -129 -219 153

Upper Bound Total Output 7,869,002 7,869,002 23,088,641
Total Employment 146 146 427

Cody, WY

Lower Bound Total Output -438,926 -549,937 -14,324
Total Employment -10 -12 0

Upper Bound Total Output -438,926 -549,937 -14,324
Total Employment -10 -12 0

Jackson, WY

Lower Bound Total Output -1,566,276 -2,653,879 1,851,677
Total Employment -27 -45 32

Upper Bound Total Output 1,767,182 1,767,182 5,185,134
Total Employment 30 30 89

West Yellowstone, MT

Lower Bound Total Output -5,245,641 -8,888,151 6,201,482
Total Employment -113 -191 134

Upper Bound Total Output 5,918,500 5,918,500 17,365,624
Total Employment 128 128 374

Wapiti, WY

Lower Bound Total Output -296,461 -371,441 -9,675
Total Employment -9 -11 0

Upper Bound Total Output -296,461 -371,441 -9,675
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Alternative 7 Absolute Impact Levels

As compared to ------

Historical Historical No Motorized
Conditions Conditions Oversnow
Area/Estimate Impact (a) 1997-1998 2001-2002 Access
Total Employment -9 -11 0

(a) Total output is in dollars, and total employment is in full and part-time jobs.

Table 4-26: Relative Economic Impact Estimates, Alternative 7

Alternative 7: Relative Impact Levels

- As compared to

Historical Historical
Conditions Conditions No Motorized

Area/Estimate Impact (a) 1997-1998 2001-2002 Oversnow Access

3-State Area

Lower Bound Total Output -0.01% -0.01% 0.01%
Total Employment -0.01% -0.02% 0.01%

Upper Bound Total Output 0.01% 0.01% 0.02%
Total Employment 0.01% 0.01% 0.03%

5-County Area

Lower Bound Total Output -0.07% -0.12% 0.09%
Total Employment -0.11% -0.19% 0.13%

Upper Bound Total Output 0.08% 0.08% 0.24%
Total Employment 0.13% 0.13% 0.37%

Cody, WY

Lower Bound Total Output -0.05% -0.06% 0.00%
Total Employment -0.09% -.011% 0.00%

Upper Bound Total Output 0.05% -0.06% 0.00%
Total Employment 0.09% -0.11% 0.00%

Jackson, WY

Lower Bound Total Output -0.08% -0.14% 0.10%
Total Employment -0.13% -0.22% 0.16%

Upper Bound Total Output 0.10% 0.10% 0.28%
Total Employment 0.15% 0.15% 0.44%

West Yellowstone, MT

Lower Bound Total Output -3.14% -5.32% 3.71%
Total Employment -4.84% -8.21% 5.73%

Upper Bound Total Output 3.54% 3.54% 10.40%
Total Employment 5.47% 5.47% 16.04%

Wapiti, WY

Lower Bound Total Output -2.88% -3.61% -0.09%
Total Employment -7.81% -9.79% -0.26%

Upper Bound Total Output -2.88% -3.61% -0.09%
Total Employment -7.81% -9.79% -0.26%

(a) Impacts are expressed as percentage changes from the respective existing economic output and

employment levels presented in Table 3-1.
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Table 4-27: Categorization of Economic Impact Levels for Alternative 7

Alternative 7 Economic Impacts

---------------------- As compared to

Area

Historical Conditions
1997-1998

Historical Conditions
2001-2002

No Motorized Oversnow
Access

3-State Area

Negligible Adverse to
Negligible Beneficial

Negligible Adverse to
Negligible Beneficial

Negligible Beneficial

5-County Area

Negligible Adverse to
Negligible Beneficial

Negligible Adverse to
Negligible Beneficial

Negligible Beneficial

Cody, WY

Negligible Adverse to
Negligible Beneficial

Negligible Adverse

Negligible Beneficial

Jackson, WY

Negligible Adverse to
Negligible Beneficial

Negligible Adverse to
Negligible Beneficial

Negligible Beneficial

West Yellowstone, MT

Negligible Adverse to
Minor Beneficial

Minor Adverse to
Minor Beneficial

Minor Beneficial to
Moderate Beneficial

Wapiti, WY

Minor Adverse

Minor Adverse

Negligible Adverse

Cumulative Effect

As indicated in Section 1.9 and noted in the Alternative 1 Cumulative Effects, above, a
number of trends and actions inside and outside the parks have the potential to impact,
beneficially or adversely, the economics of the communities or the region. An increase in
park visitation would be additive to the existing broad trend of economic growth and
employment opportunities. A reduction in park visitation would be somewhat offset by the
beneficial regional economic trend related to resource extraction, residential growth, other
recreation opportunities, and wildlife and other natural environment attractions. Alternative
7 would allow for levels of use that exceed average current use and near historic levels of use
can be achieved considering the allowable mix of snowmobile and snowcoach use.
Therefore, this alternative would likely be additive to all other current and reasonably
foreseeable actions contributing to a beneficial multi-regional economy.

Conclusion

The direct impacts of implementing alternative 7 would generally range from negligible,
beneficial to negligible, adverse and would be long-term and regional. As described earlier,
the adverse, direct impacts would be most directly felt by communities and businesses near
the parks, especially in areas that have a higher proportion of business tied directly to park
visitation. The indirect impacts from implementing alternative 7 would be negligible,
beneficial to major, adverse, long-term, and regional. As individual businesses are adversely
affected, they would reduce purchases of other goods and services from suppliers.

In terms of cumulative impacts, some of the communities and areas near the park have
already identified adverse impacts, including reduced income and employment, which have
occurred over the past few years; implementing alternative 7 may exacerbate these effects.
Implementing alternative 7 would contribute a generally negligible, beneficial to negligible,
adverse, long-term, regional impact to past, present, and foreseeable actions and impacts on
socioeconomics.

Comparison of Results to Other Studies

A number of other studies and documents were evaluated as a basis for alternative estimates
or economic parameters for purposes of this analysis. These include: “Snowmobiling in
Montana 2002” (Sylvester 2002); “2000-2001 Wyoming Snowmobile Survey” (McManus et
al. 2001); “The Economic Impact of Travel & Tourism in Idaho” (Global Insight 2005);
“Recreation Participation Patterns by Montana Residents” (Ellard et al. 1999); “Niche News:
Winter Outdoor Enthusiasts” (Institute for Tourism and Recreation Research, 2003); “The
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Montana Trail Users Study” (McCool and Harris 1994); “Wyoming Travel Industry 2003
Impact Report” (Wyoming Travel and Tourism 2003), “Economic Trends in the Winter
Season for Park County, Wyoming” (David T. Taylor 2007), “Wolves and People in
Yellowstone: Impacts on the Regional Economy” (John Duffield, Chris Neher, and David
Patterson 2006), “Turning On the Off-Season, Opportunities for Progress in the
Yellowstone-Teton Region (Yellowstone Business Partnership 2007), and “The Park County
Economy - Restructuring and Change in a Growing Region” (Swanson 2006). With the
exception of Sylvester (2002) and McManus et al. (2001), the studies are too general to
provide parameters or estimates for application in this analysis. Most of the studies are at the
state level, for the entire year, and for all types of recreation. These studies are discussed
below.

The Bureau of Business and Economic Research at The University of Montana prepared the
report “Snowmobiling in Montana 2002” for the Montana Department of Fish, Wildlife, and
Parks and the Montana Snowmobile Association (Sylvester 2002). The report updated
previous evaluations of the economic contribution of snowmobiling in the State of Montana.
This report concentrated on snowmobile expenditures in the West Yellowstone area. The
authors estimated that nonresident snowmobilers spend about $225 per activity day,
including food, lodging, and often, snowmobile rental costs.

The main focus of the Sylvester (2002) study is on a statewide overview of snowmobiling in
Montana. However, Sylvester explored the reaction to the NPS proposal to limit
snowmobiles in Yellowstone National Park. The study asked West Yellowstone respondents
if they would return to the area even if they could not snowmobile in the park. Over 56 % said
they would return. Sylvester estimated that about $33 million of the total nonresident
expenditures from snowmobiling occur in West Yellowstone. He also estimated that
restricting the number of individuals in Yellowstone National Park may result in a decline of
nonresident expenditures of between $10 million and $15 million in West Yellowstone. This
decline assumed that some of the snowmobilers may be replaced by other winter users.
Sylvester estimated that these expenditure estimates translate into losses of between $2
million and $4 million in labor income, affecting winter employment opportunities in West
Yellowstone, that some full-time jobs may become part-time jobs, and that some part-time
jobs may cease to exist. Based on this study, as many as 150 jobs in West Yellowstone could
be affected if the NPS were to limit snowmobiling in the park. These results are comparable
to some of the estimates reported above in this EIS. For alternative 2 (snowcoaches only),
output losses in West Yellowstone are estimated to range from $11 to $15 million under the
lower bound and survey-based estimate scenarios.

The results from the 2000-2001 Wyoming Snowmobile Survey provide information on trail
usage, expenditure information and user satisfaction for snowmobiling in the State of
Wyoming. The results represent resident, nonresident, and outfitter client snowmobile use
of Wyoming State trails during the season of 2000-2001. Trips to Yellowstone and Grand
Teton National Parks trails accounted for 3.1% of resident, 4.6% of nonresident, and 33.2%
of outfitter client snowmobile trips during the season. Daily per person trip expenditures in
Wyoming ranged from $180.27 for outfitter clients to $98.99 for nonresidents and $68.50 for
residents. Annual equipment expenditures in Wyoming ranged from $2,306.13 for residents
to $329.94 for nonresidents, and $64.11 for outfitter clients (McManus et al. 2001). However,
statewide information contained in the Wyoming survey is not directly comparable to survey
data specific to the GYA.

In the 2000-2001 Wyoming Snowmobile Survey, the majority of residents (nearly 70%)
preferred that there would be no ban on snowmobiles. Half of these preferred a requirement
for cleaner and quieter machines and half wanted no additional requirements. About 20% of
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resident snowmobilers preferred a solution that limited snowmobile access by day or by
season. Over 37% of nonresident respondents preferred no ban and no additional
requirements. As a solution, 28% favored cleaner and quieter machines and almost 30%
favored either a partial ban in highly sensitive areas or more limited access by day or by
season. Half of resident Wyoming snowmobilers did not see a need for cleaner and quieter
snowmobiles but 50% also said they would pay more to use them if these vehicles were
available. A minority of nonresidents (28.2%) thought there was a need for cleaner and
quieter snowmobiles, but 50.5% of all respondents said they would pay more to use them if
these vehicles were available. A majority of outfitter clients (56%) thought there was a need
for cleaner and quieter snowmobiles and over 64 % said they would be willing to pay a higher
price to use them (McManus et al. 2001).

The 2000-2001 Wyoming Snowmobile Survey also asked respondents (statewide) about
behaviors that would result from a ban on snowmobile use in the parks. The study found that
over 78% of outfitter clients, 89% of residents, and 97.3% of nonresidents indicated that
snowmobiling was their primary purpose for traveling to Wyoming during their most recent
visit. Trips to Yellowstone and Grand Teton national parks accounted for 3.1% of resident,
4.6% of nonresident, and 33.2% of outfitter client snowmobile trips during the 2000-2001
season. Outfitter clients would make the most changes of all Wyoming trail users if the parks
were closed to snowmobile access; nonresidents and residents would also be affected but to a
lesser degree. Resident, nonresident, and outfitter clients indicated they would decrease their
annual overall total number of snowmobiling trips by 2.5%, 11.4%, and 34% respectively.
Resident, nonresident, and outfitter clients indicated they would decrease their annual
snowmobiling trips to Wyoming trails by 5%, 10.4%, and 52.3% respectively. However, the
survey results do indicate some substitution to other trails within the region (Montana,
Idaho, Colorado, South Dakota, and Utah) with the number of resident trips increasing by
52.1% and outfitter client trips increasing by 20.6%. Nonresident snowmobilers indicated
their use of other regional trails would decrease by 10.4%. The majority of Wyoming
snowmobile trail users (84.6% of outfitter clients, 91.2% of residents, and 93.2% of
nonresidents) would not consider going to Yellowstone if their only mechanized access were
by snowcoach tours (McManus et al. 2001).

The Wyoming study concludes from these data that there could be a loss of up to 938 jobs,
$11.8 million in labor income, and $1.3 million in government revenue in the state if the NPS
implemented a snowmobile ban in the parks. The estimated job losses in the McManus et al.
study just for Wyoming are higher (938 jobs lost) than the estimated job losses for Wyoming,
Montana, and Idaho, combined, in the results reported in this EIS (747 jobs). Additionally,
the community level analysis in this EIS indicates a much larger loss at West Yellowstone for
a snowmobile ban (378 jobs) than at Jackson (144 jobs) and Cody (9 jobs) (McManus et al.
2001). This is consistent with the distribution of snowmobile visitors at the west, east, and
south entrances. The Wyoming estimates may be high because snowmobilers were surveyed
statewide and not all respondents actually would be reducing their use in the GYA in
response to a ban.

The Global Insights (2005) study of the tourism industry in Idaho provides county by county
estimates of the annual impacts of tourism for all types of activities. There is no specific
analysis of winter use or snowmobiling.

The Ellard, Nickerson, and McMahon (1999) study is an analysis of participation patterns by
Montana residents for all recreation activities and on an annual basis. The study shows that
relative to other activities, snowmobiling has relatively low participation, at seven percent.
However, there is no specific analysis of snowmobiling in any specific area (such as
Yellowstone), expenditure analysis, or policy analysis for this sport.
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The Niche News document (ITTR 2003) summarizes some facts about winter recreation in
Montana. The reported data specific to snowmobiling are that 16 percent of nonresident
visitors are attracted to this activity, compared to 59 percent for downhill skiing and 27
percent for Yellowstone.

The Montana Trail Users Study (1994) examines participation in Montana resident trail use
for all kinds of activities including walking for pleasure, backpacking, ATV use, etc. Findings
specific to snowmobiling are that 15 percent reported going snowmobiling in the fall through
winter survey period, and that there is a slight preference for groomed trails.

The Wyoming Travel and Tourism report (2003) includes an overview of the economic
impact of all types of tourism on an annual basis in Wyoming. One finding is that hiking
creates 32 percent of “marketable trips,” compared to 3 percent for snowmobiling.

The Economic Trends for Park County, Wyoming (Taylor 2007) summarized park visitation,
lodging sales and lodging tax revenue, and accommodation and food service sector
employment for the county. The report applies an inflation factor so that the reader can see
the effect of rising lodging rates on tax revenue.

Wolves and People (Duffield, Neher and Patterson 2006) is a specific look at the role of wolf
watching in Yellowstone on the economy of the Greater Yellowstone region.

The report “Turning On the Off Season” (Yellowstone Business Partnership 2007) presents
the results of a research project to look at some of the characteristics and indicators that are
relevant to understanding how the Greater Yellowstone region operates, especially in the
fall, winter, and spring seasons.

Finally, the report “The Park County Economy — Restructuring and Change in a Growing
Region” (Swanson 2006) is a focused look at the Park County, Wyoming economy and how it
has changed in the last 15 years in comparison with similar counties in the West.

Cumulative Effects

The cumulative effects discussion for economics addresses the incremental impacts of the
action when added to other past, present, and reasonably foreseeable actions (looking back
five years and forward five years). The analysis areas are the three states, five counties, and
four communities. The primary question is the contribution of tourism to the economies and
employment of the analysis areas and the extent to which the alternatives (and their tourism-
related economic effects) contribute to growth and jobs. In addition, the contribution may be
looked at in terms of how an alternative adds to the analysis area’s economic diversity.
Section 1.9 lists a number of trends in the region along with specific projects, inside and
outside the parks that may affect socioeconomics.

All three analysis areas are characterized, in a broad overview and in recent years, by general
prosperity with economic growth and low unemployment. The growth has been fueled by a
variety of factors, depending on the geographic area. For example, in Wyoming, energy-
related activities have created tremendous economic growth and employment opportunities
in the parts of the state that have oil, gas, and coal resources. As another example, in western
Montana, growth has been fueled by desirable residential and quality of life environments,
increasing tourism, and the ability of independent entrepreneurs to be located in desirable
working environments some distance from their key markets. The recent growth trends have
not always been the case and cycles of boom and bust (especially in relation to mineral and
energy extraction) are probably a better way of characterizing the longer term economies of
the three states.
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In the local areas around the parks, a variety of actions affect tourism. Moonlight Basin Ski
Area is a new downhill skiing and snowboarding opportunity, which when combined with
Big Sky, creates one of the largest downhill ski/snowboard resort complexes in North
America. Bozeman, Montana has seen development of a number of new hotels in the area.
New developments at Teton Village near Jackson, Wyoming are fueling winter growth there.
The expansion of the Buffalo Bill Museum in Cody, Wyoming creates an increased draw for
visitors in that community.

Growth has not been universal and across the board, however. In some areas, the decline of
traditional resource extraction industries has been offset by residential or quality of life-
related growth. In other locations, the decline has not been offset. Although tourism has
been an important contributor to economic growth in some areas, annual levels of tourism
have been static or declining in other areas for the past several years. Communities or
counties that have become more dependent on tourism may have seen corresponding
flattening or declines in tourist-related spending. Some specific actions or activities may also
reduce tourism.

The recent decline in winter visitation to Yellowstone has certainly adversely affected some
businesses in the communities and routes near the park. In West Yellowstone, some
businesses have shut down for the winter because of a lack of visitors, while others have
curtailed their winter operations. Along the North Fork of the Shoshone River on U.S.
Highway 14/16 leading from Cody to Yellowstone’s East Entrance, businesses that used to
rely on the more modest (as compared to West Yellowstone) entries in the winter have also
seen a dramatic reduction in their winter business with the downturn in visitation. Like some
businesses in West, businesses along the North Fork have also closed or curtailed their
winter operations, reducing staff or laying off employees. Businesses in other communities
leading to the parks have also reported a downturn in customers related to the reduced
winter visitation over the past few years. These individual business changes may be masked at
the county or even community level by the robustness of the broader economies and the type
of analysis, but they are real nonetheless. That is, a community may be doing well
economically, but individual businesses or geographic areas may bear the brunt of the effects
of changes.

To the extent that the alternatives considered in this EIS tend to increase recreational
visitation to the parks, this economic growth can be additive to the existing broad trend of
such growth and employment opportunities. To the extent that these alternatives tend to
reduce recreational visitation to the parks, the adverse impacts are somewhat offset by the
beneficial regional economic trend related to resource extraction, residential growth, other
recreation opportunities, and wildlife and other natural environment attractions.

Most of the alternatives evaluated would be expected to provide a variety of winter
recreational visitation at a level between current and historic use, although modes of access
differ. Therefore, the cumulative impact identified would not appear to vary substantially
within the economic region by alternatives 1, 2, 4, 5, 6, and 7. Alternatives 3A and 3B would
vary because the closure of much if not all of the parks to oversnow motorized vehicle travel
in these alternatives would result in the greatest cumulative impact on regional economics.

Conclusions

The socioeconomic impacts associated with economic output and employments were
estimated for five geographic areas under the seven action alternatives considered in this EIS.
Each action alternative was analyzed with respect to the no-action alternative, current
conditions, and historic conditions. For each comparison, three different estimates of output
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and employment were calculated to reflect various assumptions of how visitation to the GYA
might respond. The primary results of that analysis are summarized below.

In the 3-state, 5-county, Cody and Jackson, Wyoming areas, all estimated socioeconomic
impacts were negligible under each of the action alternatives considered. These results reflect
the size and diversity of the economies in those areas.

Moderate adverse socioeconomic impacts were estimated for the West Yellowstone,
Montana area under two alternatives. Under alternative 2 (snowcoaches only), estimated
impacts ranged from moderate adverse (when compared to historical conditions) to
moderate beneficial (wWhen compared to the no action alternative of no motorized oversnow
access). Under alternative 3A (Most Road Grooming Eliminated), estimated impacts ranged
from major adverse (when compared to historical conditions) to negligible beneficial (when
compared to the no action alternative of no motorized oversnow access). Estimated impacts
were moderate adverse when compared to the current conditions in one analysis scenario.

No significant adverse socioeconomic impacts were estimated for the West Yellowstone,
Montana area under four alternatives. Under alternative 1 (Continued Temporary Plan),
estimated impacts ranged from negligible adverse (when compared to historical conditions)
to major beneficial (when compared to the no action alternative of no motorized oversnow
access). Under alternative 4 (Expanded Recreational Use), estimated impacts ranged from
negligible adverse (when compared to historical conditions) to major beneficial (when
compared to the snowcoaches only, current conditions, and no action (no motorized
oversnow access)). Under alternative 5 (New Management Tools and Improved BAT),
estimated impacts ranged from negligible adverse (when compared to historical conditions)
to major beneficial (when compared to the no action alternative of no motorized oversnow
access). Under alternative 6 (mixed use), estimated impacts ranged from negligible adverse
(when compared to historical conditions) to major beneficial (when compared to the
snowcoaches only, current conditions, and no action (no motorized oversnow access)).
Under alternative 7 (Revised Preferred Alternative), estimated impacts ranged from
negligible adverse (when compared to 1997-1998 and 2001-2002 historical conditions to
moderate beneficial when compared to no action (no motorized oversnow access).

It should be noted that where negligible adverse impacts are indicated, impacts to specific
sectors or individual businesses may be substantially larger. The conclusions drawn
regarding the general level of impact apply to the area of analysis. Within each of those
geographic areas, the actual changes affecting individual businesses, their employees, and
their families are anything but negligible when the changes are felt at that level. As noted in
Ecosystem Research Group 2006, the changes that have occurred in recent years in winter
visitation have adversely affected local businesses and individuals, especially those who
depended on snowmobile access to Yellowstone. The discussion in the previous section on
Cumulative Effects is an acknowledgement of the adverse effects that have occurred to
businesses around the parks due to the recent decline in visitation. The income and
employment numbers in the above tables are a reflection of, and an indication of, the changes
that might occur to businesses and employees in the communities and region if an alternative
is implemented.

4.2.3 Effects on Air Quality and Air Quality-Related Values

Assumptions and Methods

Impacts for each alternative were assessed with respect to the NAAQS and relative to current
and historical conditions (Air Resource Specialists, Inc. 2006, 2007—these two reports are
the basis for most of the discussion in section 4.2.3). For Wyoming, Montana, and Idaho, the
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applicable state standards for CO and particulates are the same as the federal standards, with
the exception of the 1-hour CO standard in Montana, which is 23 ppm.

Since Yellowstone and Grand Teton are classified as Federal Class I areas, PM10increment
comparisons under Prevention of Significant Deterioration (PSD) were also assessed. PSD
increments are the maximum permitted increases in pollutant concentrations over baseline
levels for PM10. For Class I areas, the PM10 PSD increments are 4 and 8 micrograms per cubic
meter, for the annual and 24-hour averaging periods, respectively. Winter oversnow vehicle
emissions were considered increment consuming or contributing sources for this analysis.
This study only assessed PSD increments for the 24-hour averaging period, since the sources
of concern are only present during the winter season and an applicable annual average
cannot be prepared. This assessment is a screening level approach and may indicate that a
detailed analysis is required if concentrations are near the PM10 PSD increments.
Furthermore, as the methodology employed in this study is a screening-level analysis, it is not
intended for regulatory purposes and does not constitute a regulatory PSD increment
consumption analysis.

For this air quality study of oversnow motorized vehicle emissions in Yellowstone, Grand
Teton, and the Parkway, maximum predicted ambient concentrations of carbon monoxide
(CO) and particulate matter (PM10and PM2.5) were calculated using U.S. Environmental
Protection Agency (EPA) approved air quality models. Impacts for each alternative were
assessed with respect to the National Ambient Air Quality Standards (NAAQS) and relative
to current and historical conditions. Modeling results were also compared to PSD
increments for particulate matter and potential visibility impacts for each alternative were
assessed. Winter-season emission estimates for criteria pollutants (CO, PM, and nitrogen
oxides (NOx)), hydrocarbons (HC), and hazardous air pollutants (HAPs) (benzene, 1,3
butadiene, formaldehyde, and acetaldehyde) were calculated.

Dispersion modeling was utilized to predict concentrations of CO and particulates (PM10
and PM2.5) for a short-term localized basis at specific locations in the parks. These predicted
concentrations were assessed with respect to the NAAQS, which are discussed below, to
determine the potential for air quality impacts. In addition, an emission inventory was
completed for the four pollutants discussed below to assess regional motorized oversnow
vehicle emissions during the winter season. Also, as a Class I area, an analysis of potential
visibility impacts resulting from oversnow vehicle emissions was conducted for four areas.

Mobile Source Modeling

Estimates of maximum concentrations for pollutant averaging periods were prepared to
compare with the national ambient air quality standards (which are based on 1- and 8-hour
averages for CO concentrations and 24-hour averages for particulate concentrations). The
prediction of CO, PM10 and PM2.5 concentrations generated by over-snow vehicles takes
into account emissions data, meteorological phenomena, vehicle traffic/travel conditions,
and physical configurations (of roadways and staging areas). The mathematical formulations
that comprise the dispersion and emission models attempt to simulate the extremely
complex physical phenomenon as closely as possible. Although most dispersion models are
typically conservative, especially under adverse meteorological conditions, the results of the
modeling below compared with monitored concentrations show predicted concentrations
within the reasonable range of possibility, considering that all models must employ
approximations of actual conditions.

The analysis employs a modeling approach widely used for evaluating air quality impacts
throughout the country. This approach was coupled with a series of conservative
assumptions for meteorology, traffic conditions, background concentration levels, etc. This
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combination results in conservative, yet realistic, estimates of expected pollutant
concentrations and resulting potential impacts to air quality from the winter use vehicle
emissions.

Dispersion Modeling

Air dispersion modeling analyses were conducted for emissions of CO, PM10, and PM2.5
employing EPA’s CAL3QHC and Industrial Source Complex Short-term (ISCST3) models.

At the entrance stations and roadways selected for study, analysis was performed using EPA’s
CAL3QHC model.® Air pollutant concentrations from emissions at the snowmobile staging
areas were evaluated with the Industrial Source Complex, Short-term dispersion model,
Version 3 (ISCST3), developed by EPA and described in the User’s Guide for the Industrial
Source Complex (ISC3) Dispersion Models.” Model inputs specified rural conditions for
dispersion coefficients and other variables. Due to the geography of the area, as with prior
modeling analyses performed in Yellowstone, terrain data were not used. It was assumed that
elevation differences at the staging areas and surrounding areas would not greatly influence
the result. As such, the terrain option was omitted.

Modeling Locations

Four locations in the parks were selected for air quality modeling because they were
expected to generate the most elevated ambient air quality impacts associated with
snowmobile and snowcoach operations, due to expected vehicle traffic levels. These
locations are: Yellowstone’s West Entrance, West Entrance to Madison Junction, Old
Faithful Staging Area, and the Flagg Ranch Staging Area (in the Parkway). At the modeling
locations, multiple receptors (computer simulations of roadside locations) were modeled for
CAL3QHC along the approach and departure links at spaced intervals, outside of the mixing
zone, the area of uniform emissions and turbulence. Ground-level receptors were set at a
default height of six feet. The receptor with the highest predicted concentration was used to
represent each modeling site for each alternative or scenario.

Vehicle Emissions Data

To predict ambient concentrations of pollutants generated by vehicular traffic, emissions
from vehicle exhaust systems must be estimated accurately. This analysis focuses primarily
on emissions associated with visitor use of snowmobiles and snowcoaches and does not
address other modes of vehicle travel within the park. However, alternative 6 would provide
guided visitor access by on-road vehicles by plowing Yellowstone’s west-side roadways.
Administrative vehicles are not included in any of the modeling, although assumed
background levels include administrative vehicles and other facility-based sources.

The data to be employed for this analysis were obtained from past air quality and emissions
testing, research studies, and vehicle manufacturers. The snowmobile laboratory test data
utilized below may not reflect actual operating conditions in Yellowstone, Grand Teton, and
the Parkway, as high altitude and low winter temperatures in the parks are likely to decrease
overall snowmobile engine performance and increase relative emissions. However, this data
is the best available.

¢ User’s Guide to CAL3QHC, A Modeling Methodology for Predicting Pollutant Concentrations Near
Roadway Intersections, Office of Air Quality, Planning Standards, U.S. Environmental Protection Agency,
Research Triangle Park, North Carolina.

7 EPA-454/B-95-003a.
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For the 1999 Historical Conditions Scenario (1983 Regulations), the air quality analysis
assumed that all snowmobiles were two-stroke engines. Therefore, for this modeling
scenario, the analysis assumed no snowmobile BAT requirements, replicating historic,
unregulated conditions. For most alternatives, the analysis assumed that all snowmobiles are
four-stroke engines meeting NPS BAT requirements (or better, in one alternative, as defined
below). Current BAT for snowmobiles operating in Yellowstone, Grand Teton, and the
Parkway has been established for CO and HC emissions, at less than 120 and 15 grams per
kilowatt hour, respectively. Alternative 5 also considers implementing an “improved”
snowmobile BAT requirement which would lower CO and HC emissions below the current
BAT. Additional information on “improved” BAT for snowmobiles is provided below.
Current and “improved” BAT requirements are shown in Table 4-28.

In addition, the EPA adopted standards for new non-road engines in 2002. For snowmobiles,
the new standards took effect with the 2006 model year, with a 50 percent phase-in
requirement. These standards and the corresponding implementation years are also
provided in Table 4-28. Since they are less stringent than NPS BAT requirements, EPA
standards would only be applicable (for modeling purposes) to the analysis of the 1999
Historical Conditions scenario and to some snowmobiles that enter the Parkway from the
Targhee National Forest via Grassy Lake Road. For these situations, the two-stroke vs. four-
stroke mix was determined based on EPA guidance.® See Table 4-43 for possible air quality
implications of these EPA regulations on snowmobile emissions (assuming circa 2010
implementation of the EPA regulations).

Table 4-28: Snowmobile BAT Requirements and EPA Standards

Emission Requirement or Standard
Requirement “Source” Hydrocarbons (HC) Carbon Monoxide (CO) % Phase-in*
(9/KW-hr) (9/KW-hr)
NPS BAT 15 120 NA
Improved BAT** 8 105 NA
EPA Emission Standards by Model Year
2006 100 275 50
2007-2009 100 275 100
2010 75 275 100
2012 75 200 100
Note:

* Percent of newly manufactured sleds for the model year that must meet the applicable requirement.
**Improved BAT proposal for Alternative 5 is based on recent model year snowmobiles’ BAT certification results.
The improved BAT emission factors that were modeled were 3.2 g/KW-hr HC and 79 g/KW-hr CO. These came
from SwRI’s Laboratory Testing of Snowmobile Emissions, Lela and White, July 2002.

Snowmobile Emission Factors

All 2-stroke engine emission factors are based on the average emissions data from
snowmobiles tested by the equipment manufacturer or by the Southwest Research Institute
(SwRI). Four-stroke engine emission factors are based on manufacturers’ EPA certification
modal emission testing results. These snowmobile emission factors were previously
presented in the Temporary Winter Use Plans Environmental Assessment, National Park
Service, August 2004, although some minor revisions were made for this study. Composite
emission factors for each alternative were calculated by weighting the snowmobile and
snowcoach emission factors appropriate for each particular alternative according to usage

¥ Replacement rates and future mix estimates from the Final Regulatory Support Document (EPA420-R-02-
022) for EPA’s Final Rule for Cleaner Large Industrial Spark-Ignition Engines, Recreational Marine Diesel
Engines, and Recreational Vehicles (published November 8, 2002).
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levels of each vehicle type. These composite emission factors (weighted averages) were input
to the CAL3QHC model.

Snowcoach Emission Factors

Snowcoach emission factors for this analysis were obtained from “In-use Emission
Measurements of Snow Coaches and Snowmobiles in Yellowstone National Park” (Bishop et
al. 2006). This study included measuring emissions from nine snowcoaches operating in
Yellowstone during February of 2005. Preliminary emissions data collected from ten
snowcoaches during the winter season of 2006 were also used (Bishop et al. 2007). Together,
this data provides the most comprehensive collection of emissions data from in-use
snowcoaches to date. These studies, along with others, show that the vehicle operating
conditions (altitude, temperature, terrain, vehicle operator, etc.) can greatly affect
snowcoach emission factors. For modeling purposes, snowcoach BAT emissions factors
were determined by averaging emission factors of the cleanest subgroup of snowcoaches
tested in the two Bishop et al. studies (the same snowcoach group chosen to estimate fuel
consumption for Park Operations, section 3.2.3). The cleanest were chosen because all
alternatives in this EIS would implement a BAT requirement for snowcoaches.

On-road Vehicle Emission Factors

For the analysis of alternative 6, which includes plowing of Yellowstone’s west-side roads,
on-road (wheeled) vehicular emissions (CO, PM, NOx, and HC) were necessary. Emission
factor estimates were computed using the EPA-developed Mobile Source Emissions Model
(MOBILES®) for up to five classes of motor vehicles: light-duty, gasoline-powered trucks;
heavy-duty, gasoline-powered trucks; heavy-duty, diesel vehicles; gasoline buses; and diesel
buses. The types of on-road vehicles in the fleet for this alternative would be limited since all
vehicle entry would be commercially guided. The vehicle mix for this analysis was estimated
to be one third of each of the following vehicle types: suburban/large passenger truck or
similar; 12-15 person vans/small buses or similar light-duty trucks; and large, heavy-duty
buses (30-40 feet in length).

Traffic Activity Data

Traffic data for the air quality analysis were derived from snowmobile and snowcoach entry
limits and other information for each alternative (see Appendix C for travel factors).
Localized, dispersion modeling was conducted for the peak-hour periods that produce the
highest levels of vehicle traffic at each of the four modeling locations and, therefore, have the
greatest potential for air quality impacts of concern.

To determine peak-hour vehicle traffic inputs for the West Entrance and West Entrance to
Madison line source modeling locations, entrance data collected in February 2006 were used
to determine morning peak-hour levels from daily entry limits. These data revealed that, on
average, 65.8 percent of all daily snowmobile entries come in between 9 a.m. and 10 a.m., and
39.3 percent of all daily snowcoaches enter between 8 a.m. and 9 a.m. (37.0 percent of
snowcoaches enter between 9 a.m. and 10 a.m.). Therefore, a 65.8 percent factor was applied
to West Entrance daily entry limits for snowmobiles and the higher 39.3 percent factor was
applied to snowcoach daily entry limits. The modeling assumed two lanes open in the
morning, with about two-thirds of daily entries going to the southernmost booth and one-
third going to the middle (north) booth; the northernmost booth is currently unused in
winter.

To determine peak-hour vehicle traffic inputs for the Old Faithful area source modeling
location, Yellowstone Old Faithful Visitor Center staff estimated the busiest hour as
approximately 11:30 a.m. to 12:30 p.m., when about 75 percent of daily visitors arrive at Old
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Faithful. Therefore, peak-hour traffic volumes for this staging area were estimated as 75
percent of all daily inbound traffic between Madison and Old Faithful, and West Thumb and
Old Faithful (inbound trips assumed to be half of total trips on each roadway segment). Peak-
hour vehicle traffic inputs for the Flagg Ranch staging area were determined using a 75
percent factor, based on peak morning entry data for the South Entrance.

Background Concentrations

Background concentrations are those pollutant concentrations not directly accounted for by
the modeling analysis. These concentrations must be added to modeling results to obtain
total pollutant concentrations at prediction sites. Background concentrations can typically be
attributed to local sources, long-range transport, and natural sources. For this analysis,
background levels include smoke (from wood-burning stoves and fireplaces) and other
emissions, such as those from administrative vehicles. Background concentrations for this
analysis were estimated considering the guidelines provided in 40 CFR Part 51, Appendix W.

Recent data collected in West Yellowstone provided background concentration estimates of
a 1-hour average CO background of 0.17 ppm and an 8-hour average CO background of 0.15
ppm, based on overnight monitoring data.

The 24-hour average PM10and PM2.5 background concentrations were determined from the
IMPROVE network aerosol data and are 4.2 and 2.4 micrograms per cubic meter,
respectively (gravimetric mass average of 2002 to 2004 annual mean values). Consistent with
EPA guidance, IMPROVE data provide representative background particulate levels that are
not directly affected by winter oversnow vehicle emissions, as the monitoring station is
located near Lake Village.

For the 8-hour average CO and 24-hour average PM2.5 concentrations, the highest 1-hour
average concentrations for each pollutant were converted to either an 8-hour or 24-hour
averaging period using persistence factors calculated from the “Data Transmittal Report for
the Yellowstone National Park Winter Use Air Quality Study December 1, 2004 - March 15,
2005,” Air Resource Specialists, August 2005. As recommended by EPA’s Guideline for
Modeling Carbon Monoxide from Roadway Intersections, November 1992, factors without
units, such as these, were determined based on the ratio of actual maximum 8-hour to 1-hour
CO measurements collected at the West Entrance or Old Faithful monitoring stations for the
latest three seasons of monitoring data and averaged. Persistence factors for calculating 24-
hour average PM2.5 concentrations were also determined in this manner.

Modeled versus Measured Data

The comparison of monitored versus modeled concentrations for CO at the West Entrance
are generally consistent with the typical conservative predictions of dispersion modeling.
Modeled concentrations for CO at Old Faithful and PM2.5 concentrations at both locations
are lower than monitored values. However, given that the modeling approach must employ a
series of assumptions and approximations of actual conditions, utilizing the best available
emission factors and other input parameters, etc., compared with monitored concentrations,
the modeling results are within a reasonable range of possibility and assess the potential for
impacts to air quality from the winter use alternatives. Additionally, it is the magnitude of
differences between alternatives as shown by modeling that is most useful in comparing one
alternative to another.

’ John D. Ray, NPS Air Resources Division, pers. comm. with EIS writers, July 2006.
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Table 4-29: Comparison of Monitored and Modeled CO Concentrations 1-Hour (ppm) 8-Hour (ppm)

Location 1-Hour (ppm) 8-Hour (ppm)

Year Monitored Modeled* Monitored Modeled*
West Entrance 1999 18.2 23.7 8.9 7.4
West Entrance 2005 2.8 3.7 1.0 1.2
Old Faithful 2005 1.7 0.4 0.8 0.3
National Standard 35 (23 in MT) 9
Note:

* Modeled concentrations for 1999 are from 1999 Historical Conditions Scenario results, and modeled
concentrations for 2005 are from Current Conditions Scenario results. Monitored 1999 concentrations from
Carbon Monoxide Monitoring in West Yellowstone, Montana 1998-2001, John Coefield, Montana DEQ, May
2002. Monitored 2005 concentrations from Data Transmittal Report for the Yellowstone National Park Winter
Use Air Quality Study December 1, 2004 - March 15, 2005, Air Resource Specialists, August 2005.

Table 4-30: Comparison of Monitored and Modeled PM2.5 Concentrations 24-Hour (ug/m3)

Monitoring 24-Hour (ug/m3)+
Location Year _

Monitored Modeled*
West Entrance 2005 9.5 6.1
Old Faithful 2005 6.0 2.5
National Standard 35**
Note:

*Modeled concentrations are from Current Conditions Scenario results. Monitored concentrations from Data
Transmittal Report for the Yellowstone National Park Winter Use Air Quality Study December 1, 2004 - March
15, 2005, Air Resource Specialists, August 2005.

**EPA revised the 98" percentile PM2.5 24-hour standard from 65 to 35 ug/m3 in Sept. 2006.

Visibility

Yellowstone and Grand Teton are classified as Class I areas under the Federal Clean Air Act.
As required by the visibility protection provision of the Clean Air Act, additional
requirements apply when a proposed source has the potential to impair visibility in a Class I
area.'’ An analysis of anticipated visibility impacts resulting from on-snow vehicle emissions
was conducted following procedures in the Workbook for Plume Visual Impact Screening and
Analysis."' The EPA model VISCREEN incorporates the methodology and was used to
conduct a Level 1 screening analysis of visibility impacts. Virtual point source methods were
applied to adapt procedures originally designed for assessing plume impacts resulting from
industrial stacks to the line and area sources modeled at the four locations.

For the visibility analysis, a winter Yellowstone value of 240 kilometers was assumed for the
background visual range. This was converted from the reference level light-extinction
coefficient for Yellowstone (winter) provided in Appendix 2.B of the Federal Land
Managers’ Air Quality Related Values Workgroup (FLAG), Phase I Report (U.S Forest Service,
NPS, and U.S. Fish and Wildlife Service 2000) using the conversion equation 1 in Appendix
2.A of the report.

10 40 CFR 52.27 (d).
11 EPA-450/4-88-015, 1992.
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Definition of Impacts
Table 4-31: Definition of Impacts on Air Quality

Impact Category Definition

Negligible The impact on air quality is not measurable or perceptible. Predicted emissions
increases are less than 50 Tons Per Year (TPY) for CO or PM. No perceptible
visibility impacts are likely (no visible smoke, plume, or haze).

Minor The impact on air quality is measurable, but localized within a relatively small area.
Predicted emissions increases are between 50 and 100 TPY for CO or PM. No
perceptible visibility impacts are likely (no visible smoke, plume, or haze).

Moderate The impact on air quality is measurable and perceptible, possibly throughout the
parks, but could be reversed and generally localized. Predicted emissions increases
are between 100 and 250 TPY for CO or PM. Perceptible visibility impacts occur,
but are only visible from a small area of the park, are of short duration (less than
one day) and visible to only a few park visitors on the days that they occur.

Major The impact is substantial and highly noticeable park-wide. Predicted emissions
increases are greater than 250 TPY for CO and PM. Perceptible visibility impacts
occur and are visible from several areas of the park, occur between one and several
days, and many park visitors may observe them on the days that they occur. Class |
air sheds, or areas within them, are degraded.

Effects by Alternative

As noted previously, receptors were placed at multiple locations at each of four modeling
locations. The receptor with the highest predicted concentration was used to represent each
modeling site for each of the alternatives. CO and PM concentrations were calculated for
each location, for each alternative.

For all modeling results, the values shown are the highest predicted concentrations for each
receptor location and include background levels. CO concentrations under each alternative
were determined using the methodology previously described. Tables 4-32 and 4-33 show
the maximum predicted 1- and 8-hour average CO concentrations for each of the
alternatives at the analysis sites. The modeling results indicate that winter use vehicle
emissions would not result in any exceedances of the CO NAAQS, or the Montana or
Wyoming ambient air quality standards, under any of the alternatives. Table 4-34 shows
predicted 8-hour CO levels for the alternatives as a percent of levels predicted under the
1999 Historical Conditions Scenario. Similarly, Table 4-35 shows predicted 8-hour CO as a
percent of levels predicted under the Current Conditions Scenario. These percentages are
based on total CO concentrations including the modeling and background values.

Table 4-36 shows the maximum predicted 24-hour PM2.5 concentrations for each of the
alternatives at the analysis sites. The modeling results indicate that no winter use vehicle
emissions from any of the alternatives would result in exceedances of the 24-hour PM2.5
NAAQS, or the Montana or Wyoming ambient air quality standards. The modeling results
are consistent with recent (2002 to 2005) monitoring in the park, which does not show any
measured CO or PM2.5 NAAQS exceedances (Ray 2005).

In addition, it should be noted that all predicted PM2.5 concentrations for this analysis are
conservative, as most available emission factors utilized for vehicles assumed total
particulates, or PM1o as all PM2.5. In addition, 24-hour PM2.5 values were determined from
maximum predicted 1-hour modeling results using persistence factors, which do not reflect
that winter use vehicle activity occurs primarily during daytime hours, or approximately
during only one third of the hours in a day (9 a.m. to 5 p.m.). However, the modeling results
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indicate there would not be any exceedances of the 24-hour PM10 NAAQS, or the Montana
or Wyoming ambient air quality standards, under any of the alternatives.

Table 4-37 shows predicted 24-hour PM2.5levels for the alternatives as a percent of levels
predicted under the 1999 Historical Conditions Scenario. These percentages were

determined including the appropriate background level. Similarly, Table 4-38 shows

predicted 24-hour PM25 levels for the alternatives as a percent of levels predicted under the

Current Conditions Scenario.

Finally, for all modeling results for alternatives 1 and 7, the East Entrance Road and the
Madison-Norris Road (Gibbon Canyon) were assumed to be closed, as called for in both
alternatives or the actions common to all (in the case of the Gibbon Canyon road). For both
of these alternatives, results differed very little if these roads were modeled as open. More
specific information is provided at the bottom of tables 4-32, 4-33, 4-36, 4-38, 4-39, 4-40, 4-

41, 4-43, and 4-44.

Table 4-32: Maximum Predicted 1-Hour Carbon Monoxide (CO) Concentrations (in ppm)

Alternative

Site 1:
West
Entrance

1-Hour (ppm)

Site 2:
West
Entrance to
Madison

1-Hour (ppm)

Site 3:

old

Faithful
Staging

Area

1-Hour (ppm)

Site 4:

Flagg

Ranch
Staging

Area

1-Hour (ppm)

Alternative 1: Continued Temporary Plan**

6.4

1.1

0.9

5.3

Alternative 2: Snowcoaches Only 0.3 0.3 0.2 0.2
Alternative 3A:* Most Road Grooming Eliminated | 0.2 0.2 0.4 4.4
Alternative 4: Expanded Recreational Use 7.7 1.5 0.9 6.4
Alternative 5: New Mgmt Tools & Improved BAT 4.3 0.6 0.5 2.9
Alternative 6: Mixed Use (Plow west-side Roads) 2.0 0.4 0.5 4.4
Alternative 7: Revised Preferred Alternative** 5.7 0.9 0.7 4.0
Current Conditions: Actual Use Scenario 3.7 0.7 0.4 1.8
1999 Historical Unregulated Scenario 23.7 21.0 1.7 8.7

Note:

* Background levels only for Sites 1 and 2, since no West Entrance and Madison oversnow access for Alternative 3.
NAAQS for CO are 35 and 9 parts per million (ppm), for the 1-hour and 8-hour averaging periods, respectively. 3B

represents the background values for all sites.

**For alternatives 1 and 7, results at sites 1 and 2 were identical with and without the Gibbon and East Entrance
roads open; results at sites 3 and 4 were within 0.3 ppm of each other whether those roads were open or closed.
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Table 4-33: Maximum Predicted 8-Hour Carbon Monoxide (CO) Concentrations (in ppm)

Site 1: Site 2: Site 3: Site 4:

West West o Flagg
Alternative Entrance Entrance to Faithful Ranch

Madison Staging Staging
Area Area

Alternative 1: Continued Temporary Plan*** 2.1 0.4 0.5 2.4
Alternative 2: Showcoaches Only 0.2 0.2 0.2 0.2
Alternative 3A:* Most Road Grooming Eliminated | 0.2 0.2 0.2 2.0
Alternative 4: Expanded Recreational Use 2.5 0.6 0.5 2.8
Alternative 5: New Mgmt Tools & Improved BAT 1.4 0.3 0.3 1.3
Alternative 6: Mixed Use (Plow west-side Roads) 0.7 0.2 0.3 2.0
Alternative 7: Revised Preferred Alternative*** 1.9 0.4 0.4 1.8
Current Conditions: Actual Use Scenario 1.2 0.3 0.3 0.9
1999 Historical Unregulated Scenario 7.4%* 6.6 0.8 3.8

NAAQS for CO are 35 and 9 parts per million (ppm), for the 1-hour and 8-hour averaging periods, respectively.
*Background levels only for Sites 1 and 2, since no West Entrance and Madison oversnow access for Alternative 3.

3B represents the background values for all sites.

**For actual historical unregulated conditions, Yellowstone recorded an 8-hour CO measurement of 8.9 ppm at the

West Entrance air quality monitor in 1999.

***Lor alternatives 1 and 7, results at sites 1 and 2 were identical with and without the Gibbon and East Entrance
roads open; results at sites 3 and 4 were within 0.1 ppm of each other whether these roads were open or closed.

Table 4-34: Percent of 1999 Historic Conditions Concentration - 8-Hour CO

Site 1: Site 2: Site 3: Site 4:
West West ol Flagg
Alternative Entrance Entrance to Faithful Ranch
Madison Staging Staging
Area Area
Alternative 1: Continued Temporary Plan 28% 7% 57% 62%
Alternative 2: Snowcoaches Only 2% 3% 20% 5%
Alternative 3A:* Most Road Grooming Eliminated | 2% 2% 31% 52%
Alternative 4: Expanded Recreational Use 33% 8% 58% 74%
Alternative 5: New Mgmt Tools & Improved BAT 19% 4% 36% 35%
Alternative 6: Mixed Use (Plow west-side Roads) 10% 3% 35% 52%
Alternative 7: Revised Preferred Alternative 25% 6% 47% 48%
Current Conditions: Actual Use Scenario 17% 5% 31% 23%
1999 Historical Unregulated Scenario 100% 100% 100% 100%

Percentages determined using modeled concentrations, including background levels (0.15 parts per million for

8-hour CO).

* 3B would be assumed to be 0% of historic conditions.
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Table 4-35: Percent of Current Conditions Concentration - 8-Hour CO

Alternative Site 1: Site 2: West | Site 3: Old Site 4:Flagg
West Entrance to Faithful Ranch
Entrance Madison Staging Staging
Area Area
Alternative 1: Continued Temporary Plan 168% 141% 180% 274%
Alternative 2: Snowcoaches Only 15% 59% 63% 21%
Alternative 3A:* Most Road Grooming Eliminated | 12% 49% 97% 229%
Alternative 4: Expanded Recreational Use 200% 181% 183% 325%
Alternative 5: New Mgmt Tools & Improved BAT 115% 90% 115% 155%
Alternative 6: Mixed Use (Plow west-side Roads) 57% 70% 111% 228%
Alternative 7: Revised Preferred Alternative 150% 120% 149% 209%
Current Conditions: Actual Use Scenario 100% 100% 100% 100%
1999 Historical Unregulated Scenario 602% 2163% 317% 438%

Note:

Percentages determined using modeled concentrations, including background levels (0.15 parts per million for

8-hour CO).

*3B would be assumed to be 0% of current conditions.

Table 4-36: Maximum Predicted 24-Hour PM2.5 Concentrations

Site 1: Site 2: Site 3: Old Site 4: Flagg
West West Faithful Ranch
Entrance Entrance to Staging Staging
Alternative 24-Hour Madison Area Area
(ug/m3)** [ 24-Hour 24-Hour 24-Hour
(ug/m3) (ug/m3) (ug/m3)
Alternative 1: Continued Temporary Plan*** 9.4 2.8 2.7 4.7
Alternative 2: Snowcoaches Only 2.4 2.4 2.4 2.5
Alternative 3A:* Most Road Grooming Eliminated | 2.4 2.4 2.4 4.6
Alternative 4: Expanded Recreational Use 10.6 3.2 2.8 4.9
Alternative 5: New Mgmt Tools & Improved BAT 9.8 3.2 2.6 4.5
Alternative 6: Mixed Use (Plow west-side Roads) 21.3 26.6 10.3 4.5
Alternative 7: Revised Preferred Alternative*** 8.6 2.8 2.6 4.1
Current Conditions: Actual Use Scenario 6.1 2.8 2.5 3.1
1999 Historical Unregulated Scenario 193.9 42.6 6.2 25.1

Note:

* Background levels only for Sites 1 and 2, since no West Entrance and Madison oversnow access for Alternative
3. 3B represents the background values for all sites.
NAAQS for PM,  is 150 pg/m3 and for PM, . is 65 pg/m3, for the 24-hour averaging period.
**units of measure are micrograms per cubic meter (ug/m3)
***For alternatives 1 and 7, results at sites 1,2, and 3 were identical with and without the Gibbon and East
Entrance roads open; results at site 4 were within 0.1 ppm whether these roads were open or closed.
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Table 4-37: Percent of Historic Conditions Concentration - Predicted 24-Hour PM2.5

Site 1: West Site 2: West Site 3: Old Site 4: Flagg

Entrance Entrance to Faithful Ranch
Alternative Madison Staging Staging

Area Area

Alternative 1: Continued Temporary Plan 5% 7% 44% 19%
Alternative 2: Snowcoaches Only 1% 6% 39% 10%
Alternative 3A:* Most Road Grooming Eliminated | 1% 6% 39% 18%
Alternative 4: Expanded Recreational Use 5% 8% 45% 20%
Alternative 5: New Mgmt Tools & Improved BAT 5% 8% 43% 18%
Alternative 6: Mixed Use (Plow west-side Roads) 11% 62% 167% 18%
Alternative 7: Revised Preferred Alternative 4% 7% 42% 17%
Current Conditions: Actual Use Scenario 3% 7% 40% 13%
1999 Historical Unregulated Scenario 100% 100% 100% 100%

Note:

Percentages determined using modeled concentrations, including background levels (2.4 ug/m3 parts per million for

24-hour PM, ).

*3B would be assumed to be 0% of historic conditions.

Table 4-38: Percent of Current Conditions Concentration - Predicted 24-Hour PM2.5

Site 1: West Site 2: West Site 3: Old Site 4: Flagg

Entrance Entrance to Faithful Ranch
Alternative Madison Staging Staging

Area Area

Alternative 1: Continued Temporary Plan 154% 100% 109% 149%
Alternative 2: Snowcoaches Only 39% 85% 96% 79%
Alternative 3A:* Most Road Grooming Eliminated | 39% 85% 96% 145%
Alternative 4: Expanded Recreational Use 174% 115% 110% 156%
Alternative 5: New Mgmt Tools & Improved BAT 161% 115% 106% 144%
Alternative 6: Mixed Use (Plow west-side Roads) 349% 946% 412% 144%
Alternative 7: Revised Preferred Alternative 140% 100% 104% 134%
Current Conditions: Actual Use Scenario 100% 100% 100% 100%
1999 Historical Unregulated Scenario 3183% 1515% 247% 799%

Percentages determined using modeled concentrations, including background levels (2.4 ug/m3 parts per million for
24-hour PM, ).
*3B would be assumed to be similar to 3A, West Entrance/West Entrance to Madison, park-wide.

Since Yellowstone and Grand Teton are Class I areas, PM10increment consumption was also
assessed. For Class I areas, the PM10 PSD increment is 8 micrograms per cubic meter for the
24-hour averaging period, which EPA has determined is the smallest “allowable” incremental
increase for PM10in these areas. This increment is evaluated in reference to the previously
established baseline date of 1979 for Yellowstone (NPS 2000a) which was used to determine
baseline concentrations. This study employed only a screening level approach in comparing
predicted PM1oincrements (no background contribution) with estimated 1979 baseline
concentrations to determine the increment for the alternatives.

Although snowmobile (and snowcoach) traffic in the parks has increased since 1979, it was
expected that the 4-stroke BAT snowmobiles required by the alternatives would generally
result in a net decrease in 24-hour PM1o levels compared to the established baseline date.
The 1979 baseline levels were estimated from adjusting 1999 Historical Conditions Scenario
modeled PM1io levels based on the maximum daily snowmobile levels (from Yellowstone
entry records) of the two years. As the methodology employed in this study is a screening-
level analysis, it is not intended for regulatory purposes and does not constitute a regulatory
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PSD increment consumption analysis. Typically, detailed analysis would be required if
concentrations are near or “consume” allowable Class I PM10 PSD increment.

The predicted 24-hour PM1o increment consumption values based on the previously
described particulate modeling are shown in Table 4-39 for each of the alternatives. With the
exception of alternative 6, there is no 24-hour PM10increment consumption for Sites 1, 2,
and 3 compared to the baseline date, and all Site 4 results are lower than the PSD increment
of 8 micrograms per cubic meter. For alternative 6, the PSD increment is exceeded for Site 2,
and a more detailed modeling assessment may be required for this location (however, as
discussed below under Park-Wide Impacts for alternative 6, modeling results probably
overestimated PSD). In addition, for 1999 Historical Conditions, the modeling results predict
that at Sites 1 and 2, the PM10 PSD increment would have been exceeded.

Table 4-39: 24-Hour PM10 PSD Increment Consumption in micrograms per cubic meter (ug/m3)

Site 1: Site 2: Site 3: Old Site 4: Flagg
West West Faithful Ranch Staging
Entrance | Entrance to Staging Area
Alternative/Scenario Madison Area
Alternative 1: Continued Temporary Plan**** 7.0 0.4 0.3 2.3
Alternative 2: Snowcoaches Only 0.0 0.0 0.0 0.1
Alternative 3A:* Most Road Grooming Eliminated 0.0 0.0 0.0 2.2
Alternative 4: Expanded Recreational Use 8.2 0.8 0.4 2.5
Alternative 5: New Mgmt Tools & Improved BAT 7.4 0.8 0.2 2.1
Alternative 6: ** Mixed Use (Plow west-side Roads) 18.9 24.2 7.9 2.1
Alternative 7: Revised Preferred Alternative**** 6.2 0.4 0.2 1.7
1999 Historical Unregulated Scenario *** 191.5 40.2 3.8 22.7
PSD Baseline Year: 1979 Historical Condition 42.5 8.9 0.7 2.0

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 PM, is 8 pg/m3

No modeled increment for Sites 1 and 2, since no West Entrance and Madison oversnow access for Alternative 3;
3B represents the background values for all sites.

** For Site 2, Class | PSD Increment is exceeded.

*** For Sites 1 and 2, Class | PSD Increment is exceeded.

****For alternatives 1 and 7, results at sites 1, 2, and 3 were identical with and without the Gibbon road open;
results at site 4 were within 0.1 ppm whether these roads were open or closed.

Emissions Inventory

In addition to the dispersion modeling analysis for determining potential short-term CO and
particulate concentrations, an emissions inventory of snowmobiles and snowcoaches
operating in the three park units in tons per winter season was completed for each
alternative, based on vehicle entry limits and other information provided. Emissions were
calculated using travel estimates of oversnow and on-road vehicles used on Yellowstone and
Grand Teton roadways, the roadway lengths, and modes of operation of the vehicles.
Emission factors were combined with daily vehicle traffic levels for each roadway segment,
for each alternative, to determine total park-wide emissions for each pollutant. The winter
season was defined as a 90-day period running from about mid-December to early March.

Estimates were prepared for criteria pollutants (CO, PM, and NOx) and HC. The total
maximum potential winter season emissions due to operations of snowmobiles and
snowcoaches in the parks in tons per winter season are shown for each alternative in Table 4-
40. An emissions inventory for HAPs was also completed for each alternative and is discussed
in the next section. Table 4-41 shows the contribution by vehicle type by percentage of the
total season emissions for the alternatives. The results of the emission inventory show some
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appreciable differences in tons per winter season emissions for each alternative, based on
their respective entry limits and BAT requirements. Alternative 2, with only BAT
snowcoaches, results in some of the lowest emissions for most pollutants, and alternative 3A,
with most road grooming eliminated, also has relatively low emissions. Alternative 3B has no
emissions because no recreational oversnow vehicles would be allowed. However,
alternative 3A with some snowmobiles (compared to none for alternative 2), with emission
factors generally higher than BAT snowcoaches (especially at idle), shows increased winter
season emissions in comparison to alternative 2.

Also among lower emitting alternatives, alternative 5 provides for unguided snowmobile
access but also requires improved BAT for snowmobiles, which reduces CO and HC
emissions compared to current BAT snowmobiles. Alternative 6, by contrast, has higher total
snowmobile and overall emissions despite having fewer snowmobiles (based on total entry
limits) than alternative 5, due to requiring BAT snowmobiles instead of “improved” BAT and
additional emissions from wheeled vehicles traveling on plowed roadways. Alternative 6 also
has the highest particulate emissions because of the wheeled vehicle contribution of re-
suspended particulate emissions on paved roads under winter conditions.

Alternative 4 results in the highest winter season emissions of CO, HC, and NOx for all the
alternatives, due to more higher-emitting 2-stroke snowmobiles allowed in Grand Teton, and
substantially higher entry limits for Yellowstone. Alternative 1 results in comparable
emissions, which fall between the lowest and highest alternatives. Alternative 7 emissions
would be less than alternatives 1 and 4 but generally higher than alternatives 2, 3, and 5.
However, all alternatives’ emissions are substantially lower than the 1999 Historical
Conditions scenario, which represents 2-stroke snowmobile use in the parks at high traffic
levels under unregulated conditions. An exception that should be noted is the NOx emissions
for the 1999 Historical Conditions scenario. Despite resulting in much higher emissions of all
other pollutants assessed compared to the alternatives, the 1999 Historical Conditions
scenario has the lowest NOx emissions, due to the tradeoff between two-stroke and four-
stroke snowmobile engines that occurs for lower CO emissions.

To help put the emissions inventory in perspective, annual emissions information is
presented for both parks in Table 4-40. The annual emissions information was compiled in
2000, and is most directly relevant to the “1999 Historical Unregulated Scenario” emissions
information. Since that time, both parks have continued to make progress in a variety of non-
winter-related emission areas, including more widespread use of bio-based fuels for both
administrative and visitor vehicles, use of more hybrid and alternative fueled administrative
vehicles, improvements in underground fuel storage tanks, and increased use of four stroke
marine engines. Also, the parks have reduced residential woodstoves (often replaced by
propane) and converted some stationery sources that relied on fuel oil to propane. Thus, the
non-oversnow vehicle emissions component is most likely lower in 2006 than the 2000
estimate.
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Table 4-40: Park-wide Total Winter Season Mobile Source Emissions in Pounds per Day (Ib/day) and Tons per Year (tpy)

Carbon Monoxide Hydrocarbon Nitrous Oxide Particulates

(CO) (HC) (NOx) (PM)
Alternative/Scenario

Ib/day tpy Ib/day tpy Ib/day tpy Ib/day tpy
Alternative 1: Continued Temporary Plan, E. Ent. & Gibbon 3,869 174 350 16 963 43 6 0.3
Roads closed
Alternative 1: Continued Temporary Plan, E. Ent. & Gibbon 4,122 185 377 17 1,024 46 6 0.3
Roads open
Alternative 2: Snowcoaches Only 827 37 22 1.0 239 11 1.0 0.0
Alternative 3A:* Most Road Grooming Eliminated 1,267 57 126 6.0 301 14 2.0 0.1
Alternative 4: Expanded Recreational Use 5,939 267 640 29 3,379 62 16 0.7
Alternative 5: New Mgmt Tools & Improved BAT 2,115 50 153 3.0 616 14 6.0 0.1
Alternative 6: Mixed Use (Plow west-side Roads) 2,306 104 554 25 600 27 462 20.8
Alternative 7: Revised Preferred Alternative, E. Ent. & Gibbon 2,984 134 271 12 741 33 4 0.2
Roads closed
Alternative 7: Revised Preferred Alternative, E. Ent. & Gibbon | 3,199 144 294 13 792 36 5 0.2
Roads open
Current Conditions: Actual Use Scenario 2,523 114 188 8.0 362 16 2.0 0.1
1999 Historical Unregulated Scenario ** 67,662 3,045 20,109 905 203 9.0 277 12.5
Yellowstone Annual Emissions (circa 2000)*** 6662 | | - 297 212
Grand Teton Annual Emissions (circa 2000)*** 1594 | | - 129 78

Note: All alternatives and scenarios assume current snowmobile BAT, except: - Alternative 5, which assumes Improved BAT and; - Historical Conditions, which assumes
all uncontrolled 2-stroke.

* 3B would have no emissions.

* * For comparison, this scenario was also modeled for the year 2010, producing these winter season emissions: CO-124 tpy; HC-341 tpy; NOx -8 tpy; PM-12 tpy.
2010 conditions assume standard snowmobile replacement rates based on EPA's 2006 and 2010 emissions restrictions.

For all alternatives, Grassy Lake Road emissions from snowmobiles originating in Targhee NF assume 2007 engine mix; 20% uncontrolled 2-stroke, 70% modified &
direct injection 2-stroke, and 10% 4-stroke.

*** Annual Emissions are from: 2000 Air Emissions Inventory, Yellowstone National Park (final March 2003) and 2000 Air Emissions Inventory, Grand Teton National
Park (final February 2003) and includes summer and winter point, area, and mobile sources (excluding wildfire). The reports inventoried VOCs but not HC. The reports
are available at http://www?2.nature.nps.gov/air/AQBasics/inparkemissions.cfm
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Table 4-41: Percent Contribution by Vehicle Type to Total Scenario Emissions

(CO) (HC) (NOx) (PM)
Alternative/ Snow- Snow | On-road | Snow- Snow | On-road | Snow- Snow | On-road | Snow- Snow | On-road
Scenario mobile coach | vehicle mobile coach | vehicle mobile coach | vehicle mobile coach | vehicle
Alternative 1: Continued Temporary | 82% 18% NA 95% 5% NA 79% 21% NA 84% 16% NA
Plan, E. Ent. & Gibbon Roads closed
Alternative 1: Continued Temporary | 83% 17% NA 95% 5% NA 80% 20% NA 85% 15% NA
Plan, E. Ent. & Gibbon Roads open
Alternative 2: Showcoaches Only 0% 11% NA 0% 3% NA 0% 13% NA 0% 8% NA
Alternative 3A: Most Road 89% 11% NA 97% 3% NA 87% 13% NA 92% 8% NA
Grooming Eliminated
Alternative 4: Expanded 87% 13% NA 97% 3% NA 83% 17% NA 94% 6% NA
Recreational Use
Alternative 5: New Mgmt Tools & 68% 32% NA 88% 1% NA 68% 32% NA 1% 0% NA
Improved BAT
Alternative 6: Mixed Use (Plow 78% 10% NA 96% 1% 3% 70% 15% NA 1% 0% NA
west-side Roads)
Alternative 7: Revised Preferred 82% 18% NA 95% 5% NA 79% 21% NA 84% 16% NA
Alternative, E. Ent. & Gibbon Roads
closed
Alternative 7: Revised Preferred 82% 18% NA 95% 5% NA 79% 21% NA 85% 15% NA
Alternative, E. Ent. & Gibbon Roads
open
Current Conditions 47% 53% NA 70% 30% NA 77% 23% NA 86% 14% NA
1999 Historical 96% 4% NA 99% 1% NA 30% 70% NA 100% 0% NA
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Hazardous Air Pollutant (HAP) Emissions

Emissions of HAPs (benzene, 1,3 butadiene, formaldehyde, and acetaldehyde) occur in
snowmobile and snowcoach emissions and are associated with incomplete fuel combustion.
An emission inventory for these HAPs was completed based on HC speciation estimates and
the total winter season HC emissions previously determined. For snowmobiles, HAPs
emissions were estimated as a fraction of measured HC emissions from 2-stroke and 4-stroke
snowmobiles. HAPs classified as air toxics are presented in Table 4-42 as a percentage of the
total HC mass, for snowmobiles.

HAPs emissions from on-road vehicles were determined using MOBILE6. HAPs emissions
from snowcoaches were calculated using the percentages of the total HC mass derived from
MOBILE®, based on the on-road vehicle types that are converted to snowcoaches and the
snowcoach HC emissions data from the University of Denver testing. The snowcoach vehicle
mix was approximated by the following MOBILES6 vehicle mix fractions: 50 percent light-
duty trucks (LDT4), 17 percent CLASS 2b heavy-duty vehicles (HDV), 17 percent CLASS 3
HDV, and 16 percent CLASS 4 HDV. A diesel fraction of five (5) percent for all vehicle
classes was assumed. HAP emissions as a percentage of total HC mass, for snowcoaches and
on-road vehicles are also presented in Table 4-42. Using the methodology described, total
winter season mobile source emissions of HAPs were estimated and are summarized in Table
4-43.

Table 4-42: Vehicular HC Speciation Data

Vehicle Types and Emissions as a Percent of the Total HC Load
Hazardous Air 2-Stroke 4-Stroke Snowcoach On-road Vehicles
Pollutants (HAPs) Snowmobile Snowmobile
Benzene 0.64% 2.60% 3.55% 3.20%
1-3 Butadiene 0.11% 0.00% 0.55% 0.65%
Formaldehyde 0.67% 2.81% 1.66% 3.35%
Acetaldehyde 0.47% 1.08% 0.49% 1.21%

Table 4-43: Park-wide Total Winter Season Mobile Sources HAPs Emissions (Tons per Year)

Benzene 1-3 Formaldehyde | Acetaldehyde
Alternative/Scenario Butadiene

(tpy) (tpy) (tpy) (tpy)
Alternative 1: Continued Temporary Plan** 0.42 0.00 0.43 0.17
Alternative 2: Snowcoaches Only 0.03 0.01 0.02 0.00
Alternative 3A:* Most Road Grooming Eliminated 0.15 0.00 0.16 0.06
Alternative 4: Expanded Recreational Use 0.76 0.01 0.80 0.31
Alternative 5: New Mgmt Tools & Improved BAT 0.19 0.00 0.18 0.07
Alternative 6: Mixed Use (Plow west-side Roads) 0.66 0.01 0.70 0.27
Alternative 7: Revised Preferred Alternative** 0.32 0.00 0.34 0.13
Current Conditions: Actual Use Scenario 0.24 0.01 0.21 0.08
1999 Historical Unregulated Scenario 5.95 1.02 6.12 4.25

Notes:

2-stroke and 4-stroke snowmobile HAPs estimated as a fraction of measured HC emissions based on data reported in
SWRI’s Laboratory Testing of Snowmobile Emissions, Lela and White, July 2002.

Snowcoach and on-road vehicle HAPs estimated as a fraction of HC emissions based on MOBILE6 modeling of HC
and air toxics emission factors for light- and heavy-duty vehicles.

* 3B has no HAP emissions.

**For alternatives 1 and 7, results for benzene were 0.03 tpy with both roads open; for 1-3 Butadiene were the same
with both roads open; for formaldehyde, were 0.04 tpy and 0.02 tpy greater with both roads open, respectively; and
for acetaldehyde, 0.01 tpy greater.
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Visibility

The results of the VISCREEN modeling are shown in Table 4-44. There were no potential
localized, perceptible, visibility impairments predicted for alternatives 1 through 5 and 7 at
the screening locations. For alternative 6, there would be potential localized, perceptible,
visibility impairment near the West Entrance and Old Faithful locations, due to modeled re-
suspended particulate emissions from wheeled vehicles. For the 1999 Historical Conditions
Scenario, higher pollutant emissions from 2-stroke snowmobiles would potentially cause
localized, perceptible, visibility impairment near the West Entrance and Flagg Ranch

locations.

Table 4-44: Visibility Impairment

Screening Criteria Exceedance

) . Site 1: West | Site 2: West | Site 3: Old Site 4:

Alternative/Scenario Entrance Entrance to | Faithful Flagg

Madison Staging Ranch

Area Staging
Area

Alternative 1: Continued Temporary Plan** No No No No
Alternative 2: Snowcoaches Only No No No No
Alternative 3A:* Most Road Grooming Eliminated No No No No
Alternative 4: Expanded Recreational Use No No No No
Alternative 5: New Mgmt Tools & Improved BAT No No No No
Alternative 6: Mixed Use (Plow west-side Roads) Yes No Yes No
Alternative 7: Revised Preferred Alternative** No No No No
Current Conditions: Actual Use Scenario No No No No
1999 Historical Unregulated Scenario Yes No No Yes

*3B would have no visibility impacts, since there would be no emissions.
** Results with the East Entrance and Gibbon Roads open for alternatives 1 and 7 were the same as for those
roads closed.

Summary of Impacts

The preceding tables show results of modeling all the alternatives, as well as the current and
historic conditions, in a way that allows ready comparison for parameters of interest. The
largest reductions in pollutant concentrations and emissions are seen under alternatives that
allow only snowcoaches, greatly limit oversnow vehicle entry, or implement “improved”
BAT for snowmobiles. The analysis shows that any impacts exceeding the negligible impact
level, for any alternative, are associated with carbon monoxide emissions, except for
alternative 4 nitrous oxide emissions, at 62 tons per year (tpy). Alternatives 2 and 5 would
produce negligible to minor CO emissions, alternative 3 would produce a minor amount of
CO emissions, alternatives 1, 6, and 7 would produce moderate CO emissions, and
alternative 4 would produce the most CO, constituting a major amount (although still
considerably less than historic conditions produced). With the exception of nitrogen oxide
emissions under Alternative 4 (which would be 62 tons per year), all other park-wide
emission values for each alternative for NOx, HC, and particulates would be less than 44 tons
per year, and their cumulative values (by alternative) generally are less than 50 tpy. This
compares to the impact threshold for negligible impacts at 50 tpy for each pollutant. All
impacts are localized, and, for the most part, impacts on visibility are not of concern due to
the limited area or short duration with which they may occur. The impacts can be considered
long-term (because they will occur for the life of this plan) but occurring only in winter.
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The results of the air quality modeling revealed that none of the alternatives would be likely
to exceed the CO and PM2.5 NAAQS, or the Montana or Wyoming ambient air quality
standards. With respect to both predicted pollutant concentrations and total winter season
emissions, compared to the 1999 Historical Conditions scenario, all of the alternatives were
projected to greatly improve CO and HC concentrations as a result of BAT requirements and
entry limits. However, NOx emissions are increased for all alternatives compared to the 1999
Historical Conditions scenario, due to an inverse relationship with CO emissions, a tradeoff
that occurs between 2-stroke and 4-stroke snowmobile engines for lower CO emissions.

PM2.5 emissions for all the alternatives are also greatly reduced compared to the 1999
Historical Conditions scenario, with the exception of alternative 6, which results in higher
predicted particulate emissions from the modeled wheeled vehicle travel contribution of
resuspended particulate emissions under winter conditions (although those emissions are
still negligible overall). In addition, the results of the Class I PSD assessment show that 24-
hour PM1oincrement consumption for each of the alternatives at all modeling locations
would be lower than the PSD increment of 8§ micrograms per cubic meter, with the exception
of Site 2 for alternative 6, which experiences higher predicted particulate emissions from
modeled wheeled vehicle travel. 1999 Historical Conditions also exceeds the 24-hour PM10
PSD increment for both Sites 1 and 2. Modeling results from this study are compared with
data collected at the West Entrance and Old Faithful sites for historical conditions (1999,
with 1983 regulations) and current conditions.

Cumulative Effects

The area of concern includes the airshed described by all three park units and by adjacent
Class I areas on national forests. Although ambient air pollution generated at great distances
beyond the park boundaries is of concern compared to air quality in the parks, it is
unreasonable to consider all of the western United States as an area of concern.

Levels of nitrates found in YNP’s snowpack can be related to regional industry (Ingersoll et
al. 1997) confirming the fact that additional air pollution in the parks comes from regional
industry located within 150 km of the park (including oil and gas drilling and processing,
power plants, and industrial combustion), urban uses, and recreational uses outside the
parks. In addition to these known sources, other trends, plans, and actions which may affect
air quality in the parks include population growth (such as that in Big Sky and Jackson) and
the construction of a natural gas pipeline in Hoback Canyon, both of which may further
degrade air quality, although to an unknown extent. Countering these effects (or improving
air quality) may be the forest plan and/or travel plan revisions being undertaken by the
national forests in the GYA and the Teton Pathways & Grand Teton Summer Transportation
Plan, which may promote alternative transportation.

Background concentrations are those pollutant concentrations not directly accounted for by
the modeling analysis. As described earlier, background concentrations have been added to
modeling results to obtain total pollutant concentrations at prediction sites. Background
concentrations can typically be attributed to local sources, long-range transport, and natural
sources. For this analysis, background levels included emissions from other OSVs (including
administrative use and use outside of the parks) and other motorized wheeled vehicles or
internal combustion engines that operate on roads within the parks, as well as wood-burning
stoves (background concentrations for this analysis were estimated considering the
guidelines provided in 40 CFR Part 51, Appendix W; see complete discussion regarding the
determination of background concentrations in the assumptions and methods section,
above, and in the air resource modeling report). Although these modeling procedures do not
account for long-range transport (such as pollutants from oil and gas drilling or power
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plants), the modeled background values were identical to those actually measured in the
parks.

Because background concentrations are already included in the modeled results, they are
cumulative, enabling a very good comparison of the cumulative effects of implementing each
alternative.

Conclusions

Under all the alternatives, all measures of air quality pollutants, particulates and visibility are
predicted to meet Federal, Montana, and Wyoming ambient air quality standards. No
alternatives would see impairment of park air quality.

Table 4-45 summarizes the air quality impacts of each alternative, compares the alternatives
to both current and historic conditions, and demonstrates that no alternative would result in
impairment of park resources.

Alternative 1

Emissions in this alternative would be a moderate, adverse, long-term (but occurring only in
winter), direct, park-wide impact, more adverse compared to current use levels, and greatly
beneficial compared to historic conditions. No perceptible visibility impacts would be likely.
If the Madison-Norris road is closed for bison-road research or the East Entrance remains
open, impacts would be the same (moderate, adverse, long-term, direct, and park-wide).
Impairment of park resources would not occur; the level of air pollution under alternative 1
would not harm the integrity of park resources and values.

In terms of cumulative effects, the moderate, long-term, and adverse impacts resulting from
direct and indirect actions described in this alternative would contribute a moderate,
adverse, long-term impact to past, present, and foreseeable actions and impacts on air

quality.
Alternative 2

Emissions in this alternative would be a negligible, adverse, long-term (but occurring only in
winter), direct, park-wide impact, greater only than emissions that would be produced under
the no action alternative, 3B. As such, the impact on air quality in this alternative would be
beneficial compared to all the other alternatives, as well as current and historic levels of use.
It would be adverse compared only to no action. No perceptible visibility impacts would be
likely. Impairment of park resources would not occur; the level of air pollution under
alternative 2 would not harm the integrity of park resources and values.

In terms of cumulative effects, the negligible, long-term, and adverse impacts resulting from
direct and indirect actions described in this alternative would contribute a negligible,
adverse, long-term impact to past, present, and foreseeable actions and impacts on air

quality.
Alternative 3

Emissions under alternative 3A would be a minor, adverse, long-term (but occurring only in
winter), direct, park-wide impact, greater than those that would be produced by recreational
oversnow vehicles in alternatives 2 and 5. The impacts on air quality in this alternative would
be beneficial compared to impacts of both current and historic levels of use. It would be
adverse compared to the no action alternative (3B), which would clearly have the greatest
benefit for air quality, in that there would be no emissions produced by oversnow recreation
vehicles. In either case (3A or 3B), no perceptible visibility impacts would be likely.
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Impairment of park resources would not occur; the level of air pollution under alternative 3,
either option, would not harm the integrity of park resources and values.

In terms of cumulative effects, the minor, long-term, and adverse impacts resulting from
direct and indirect actions described in this alternative would contribute a minor, adverse,
long-term impact to past, present, and foreseeable actions and impacts on air quality.

Alternative 4

This alternative would result in an adverse impact compared to current conditions but would
be a beneficial impact relative to historic use conditions. Overall, this alternative’s impact on
air quality would be major, adverse, long-term (but occurring only in winter), and direct.
Compared to the no action alternative and all other alternatives, this alternative’s impacts
would be greater and adverse. No perceptible visibility impacts would be likely. Impairment
of park resources would not occur; the level of air pollution under alternative 4 would not
harm the integrity of park resources and values.

In terms of cumulative effects, the major, long-term, and adverse impacts resulting from
direct and indirect actions described in this alternative would contribute a moderate,
adverse, long-term impact to past, present, and foreseeable actions and impacts on air

quality.
Alternative 5

Emissions would be a negligible to minor, adverse, long-term (but occurring only in winter),
direct, park-wide impact, with the second-lowest total in the range of alternatives (after
alternative 2). The impacts on air quality in this alternative would be beneficial compared to
impacts of both current and historic levels of use, but adverse compared to the no action
alternative. No perceptible visibility impacts would be likely. Impairment of park resources
would not occur; the level of air pollution under alternative 5 would not harm the integrity of
park resources and values.

In terms of cumulative effects, the negligible to minor, long-term, and adverse impacts
resulting from direct and indirect actions described in this alternative would contribute a
minor, adverse, long-term impact to past, present, and foreseeable actions and impacts on air

quality.
Alternative 6

Alternative 6 is the only alternative in which the criteria for exceedance of visibility impacts
would occur. Using very conservative assumptions about sand, dust, and dry roads, the
modeling indicated that visibility would be adversely affected at both the West Entrance and
at Old Faithful staging areas. This compares to visibility impacts experienced under historic
use conditions at Yellowstone’s West Entrance, but actually exceeds the historic impact at
Old Faithful. However, this modeling does not take into account Yellowstone’s typically
snow-covered or damp road surfaces which would in reality substantially reduce dust and
visibility issues. In addition, the modeling assumed sanding on all miles of plowed roads,
when only portions of the roads (in most cases, less than half the mileage) would be sanded
regularly. This would be a moderate local impact.

Emissions would be an adverse, moderate, direct, long-term (but occurring only in winter),
park-wide impact, with the third-highest total in the range of alternatives after alternatives 4
and 1. The impact on air quality in this alternative would be beneficial compared to impacts
of current use and beneficial compared to historic conditions. It would be adverse compared
to the no action alternative. Visibility impairment would be local, perceptible, and moderate.
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Impairment of park resources would not occur; the level of air pollution under alternative 6
would not harm the integrity of park resources and values.

In terms of cumulative effects, the moderate, long-term, and adverse impacts resulting from
direct and indirect actions described in this alternative would contribute a moderate,
adverse, long-term impact to past, present, and foreseeable actions and impacts on air

quality.
Alternative 7

Emissions in this alternative would be a moderate, adverse, long-term (but occurring only in
winter), direct, park-wide impact, more adverse compared to current use levels, and greatly
beneficial compared to historic conditions. No perceptible visibility impacts would be likely.
If the Madison-Norris road is closed for bison-road research or the East Entrance remains
open, impacts would be the same (moderate, adverse, long-term, direct, and park-wide).
Impairment of park resources would not occur; the level of air pollution under alternative 7
would not harm the integrity of park resources and values.

In terms of cumulative effects, the moderate, long-term, and adverse impacts resulting from
direct and indirect actions described in this alternative would contribute a moderate,
adverse, long-term impact to past, present, and foreseeable actions and impacts on air
quality.

Table 4-45 Air Quality Impacts Conclusions

Level of Adverse Impact’ Relative Comparison to Relative Comparison to
Emissions Visibility Current Conditions Historic Condition
Alternative Impairment
(%) (%)’
1 Moderate Negligible | Adverse (157%b) Beneficial (6%0) No
2 Negligible Negligible Beneficial (33%0) Beneficial (1.2%0) No
3A° None to Negligible Beneficial (50%b) Beneficial (1.9%0) No
Minor
4 Major Negligible | Adverse (234%) Beneficial (8.9%0) No
5 Negligible to Negligible Beneficial (44%) Beneficial (1.6%0) No
Minor
6 Moderate Moderate Beneficial (91%0) Beneficial (3.4%0) No
7 Moderate Negligible | Adverse (117%) Beneficial (4.4%0) No

! See Table 4-28 for definitions
? Alternative’s CO emissions as a percent of the current annual CO emissions -

from actual use levels (114 tons per year)
® Alternative’s CO emissions as a percent of the annual CO emissions produced historically (3,045 tons per year)
* 3B, the “No Action” option, would produce no emissions so there would be no impacts.

4.2 .4 Effects on Public and Employee Health and Safety

Assumptions and Methods

The area of analysis is the parks. To assess the level of impact to employee and public health
and safety for each alternative, the following types of information were used:

e Safety policies and guidelines (see section 3.5.1)

¢ Results of air monitoring near the West Entrance in YNP
e Results of personal exposure and sound monitoring

e Results of air quality and sound modeling
e Reports from employees and commercial guides
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e Pastand current avalanche analyses.

Table 4-46 defines overall impacts to health and safety, including impacts for avalanche
control in the Sylvan Pass area of YNP. Note that while personal and occupational exposure
to air quality and noise contaminants has been monitored in Yellowstone (as described in
Section 3.5.3), it was not modeled for the various alternatives and is therefore compared
qualitatively, using monitored data (See Jensen and Meyer, 2006; Spear et al., 2006).

Table 4-46: Definition of Impacts to Employee and Public Health and Safety

Impact Category Definition

Negligible No noticeable or perceptible impact; no mitigation needed. 8-hour average noise
exposure levels (Leq) are below 55 dBA; peak sound pressure levels (SPL) are below 75
dBA.

Minor Measurable or perceptible impact if ATSDR Minimum Risk Levels (MRLs)* or other

established limits are rarely exceeded. If mitigation were needed, it would be relatively
simple and would likely be successful. 8-hour time-weighted noise exposure levels are
below 60 dBA; peak noise levels are below 75 dBA.

Moderate Impact could cause a permanent change; ATSDR MRLs or other established limits are

exceeded daily. Mitigation measures would probably be necessary and would likely be
successful. 8-hour time-weighted noise exposure levels are below 70 dBA; peak noise
levels are below 80 dBA.

Major Substantial impact to employee or public health and safety; ATSDR MRLs or other
established limits are exceeded more than once per day. Extensive mitigation measures
would be needed, and their success would not be guaranteed. High potential exists for
serious accidents or hazards. 8-hour time-weighted noise exposure levels exceed 85
dBA,; peak noise levels routinely exceed 90 dBA. Maximum one second Leq levels
exceed 130 dBA.

*From the Agency for Toxic Substances & Disease Registry at http://www.atsdr.cdc.gov/mrls/index.html

Effects by Alternative

This section analyzes the effects of personal and occupational exposure to air and noise
contaminants and avalanche control operations in comparison to the no-action alternative
and current and historic conditions.

Alternative 1

As with the Temporary Plan, all snowmobiles in the parks would meet BAT requirements
and all would be commercially guided. Continuation of these guiding and BAT requirements,
and extension of BAT requirements to snowcoaches, would contribute to a park
environment characterized by orderly, clean and quiet conditions, similar to current
conditions for snowmobiling and snowcoach operations. Current conditions include
occupational exposure to air contaminants and noise that is well below established limits,
with average entrance station noise exposure levels well below 80 dBA. Although the number
of snowmobiles could increase above current levels under this alternative, it is unlikely that
toxic pollutant emissions or noise levels would increase significantly, particularly given the
fact that peak days have seen between 400 and 500 snowmobiles in the last three years.

Minimal impacts to employee and public health and safety would be generated by the
potential closure of Gibbon Canyon (Madison to Norris Junctions) for management
experiments investigating the bison-groomed road relationship. Travel between Mammoth
Hot Springs and Old Faithful or West Yellowstone, and between Canyon and West
Yellowstone, would become substantially more difficult (with greater exposure to rough
roads), as visitors and employees would then need to travel around the Lower Loop or via
wheeled vehicle through Livingston and Bozeman, Montana. Implementation of the closure
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would probably also result in a reduced number of such trips, due to the increased time
necessary for them.

Seasonal avalanche control operations for spring opening would pose minor, short-term,
direct adverse effects to employee safety.

Under this alternative, Sylvan Pass would be closed to OSV travel but remain open to non-
motorized travel. Further,

e No avalanche control operations would occur at the pass, other than those necessary
for search and rescue operations and spring opening procedures.

e The howitzer platform would be dismantled. Howitzers, ammunition and associated
equipment would be removed from the park.

e Homeland security issues currently associated with the howitzer operation would
not exist once the equipment is removed from the park.

Under this alternative, the NPS would continue to construct and maintain the CDST
alongside of and partially upon the plowed roadway between the east park boundary of
Grand Teton and Flagg Ranch. The presence of this snowmobile route and its configuration
relative to the road would result in minor to moderate, direct and long-term adverse impacts
to public health and safety.

Under this alternative, impacts to employee and public health and safety in the parks would
be moderate, direct, short-term, and adverse as a result of this action.

Comparison to current conditions, historic conditions, and the No Action Alternative

Even though the use levels set by this alternative were in effect for the Temporary Plan, they
were not reached under current conditions, so this alternative could see increased OSV
traffic as compared to current conditions. Therefore, its safety impacts, relative to the
current conditions, could increase. Regarding the avalanche hazards, selection of this
alternative would have major beneficial effects upon visitor and employee health and safety.

Historically, all snowmobiles were two-stroke machines, which produced objectionable
levels of noise and air emissions. Because this alternative would continue the temporary
plan’s restriction to BAT machines and would limit the number of such machines in the park,
and because it would implement BAT requirements for snowcoaches, this alternative would
result in beneficial effects upon visitor and employee health and safety. Furthermore, the
closure of Sylvan Pass, with its substantial avalanche hazards, would have significant
beneficial effects upon the exposure to avalanche hazards for visitors and employees.

The no-action alternative disallows recreational OSV use in the parks; minimal
administrative travel could continue. Compared to this restricted use, this alternative would
incur adverse effects upon visitor and employee health and safety. Both alternatives would
close Sylvan Pass to OSV travel, so the exposures to avalanche hazards would be similar.

Mitigation of Effects

Current mitigation measures such as the wearing of appropriate winter clothing, helmets and
earplugs would continue as needed. Other personal protective equipment would be made
available for employee use as appropriate.

Guiding is an effective mitigation for visitor and employee health and safety because guides
are effective at enforcing proper touring behaviors, such as staying within speed limits and on
the groomed road surfaces. Requirements for BAT on both snowcoaches and snowmobiles
would mitigate exposure to both air toxics and noise. Snowcoach size and numerical limits
will mitigate the effects of large vehicles upon the road surfaces. The use of hearing
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protection, recommended by the NPS for all OSV users, is an effective mitigation against
excessive noise levels.

Cumulative Effects

The area of concern is the parks. Few if any actions or trends from outside the parks would
influence public and employee health and safety in the parks. For example, the trend toward
increasing guide and outfitter activity extends to the parks, but the NPS strictly regulates the
provision of guided services within the parks. As well, while changing demographics means
an increasing interest in outdoor activities, all snowmobiling in Yellowstone is guided,
reducing the occurrence of unsafe snowmobile behaviors.

For employees exposed to air toxics, noise, and rough roads, health effects may accumulate
over the course of a season. Additionally, there is the potential for synergistic effects.
However, under this alternative, the provisions for BAT, limited entries, and guided groups
substantially mitigate these effects. A variety of other hazards associated with winter travel
may also be experienced while traveling in the parks during the winter, all of which are
common to winter travel in the intermountain west. These hazards may include avalanches,
rock fall, hypothermia, blowing snow, traffic accidents and poor driving conditions. To some
extent these hazards are mitigated by management action such as the cold weather advisory
system and temporary road closures.

Conclusion

Because Sylvan Pass would be closed to OSV travel under this alternative, because BAT and
guiding requirements would be in effect, and because snowcoach BAT requirements would
be implemented, the effects of this alternative upon visitor and employee health and safety
would be minor to moderate, direct, short-term, and adverse.

In terms of cumulative effects, the minor to moderate, short-term, and adverse impacts
resulting from direct and indirect actions described in this alternative would contribute a
minor to moderate, adverse, short-term impact to past, present, and foreseeable actions and
impacts on employee health and safety.

Alternative 2

Under this alternative, a BAT requirement would be implemented for snowcoaches,
snowmobiles would be banned, and Sylvan Pass would be closed to OSV travel. These
policies would contribute to an orderly, cleaner and quieter environment in the park.
Occupational exposure to air contaminants and noise would likely be well below established
limits because all snowcoaches would meet BAT requirements.

Seasonal avalanche control operations for spring opening would pose minor, short-term,
direct, adverse effects to employee safety.

Under this alternative, Sylvan Pass would be closed to OSV travel but remain open to non-
motorized travel. Further,

e No avalanche control operations would occur at the pass, other than those necessary
for search and rescue operations and spring opening procedures.

e The howitzer platform would be dismantled. Howitzers, ammunition and associated
equipment would be removed from the park.

¢ Homeland security issues currently associated with the howitzer operation would
not exist once the equipment is removed from the park.
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Impacts to employee and public health and safety in the parks would be minor to moderate,
direct, short-term, and adverse as a result of this action.

Comparison to current conditions, historic conditions, and the No Action Alternative

Relative to current conditions, fewer vehicles would be allowed on Yellowstone’s roads,
although all would be snowcoaches, which may disturb the groomed road surface more than
snowmobiles. However, the implementation of a size limit and numerical limit on
snowcoaches would mitigate this effect. All coaches would be driven by professional drivers,
so traffic violations would be minimal. Also, Sylvan Pass would be closed to OSV travel,
greatly reducing exposure to avalanche dangers. Therefore, this alternative’s safety impacts,
relative to the current conditions, would decrease.

Historically, all snowmobiles were two-stroke machines, with objectionable levels of noise
and air emissions. By contrast, this alternative would implement BAT requirements for
snowcoaches and eliminate all snowmobiles. It would also close Sylvan Pass, greatly reducing
exposure to avalanche hazards. Consequently, this alternative would substantially reduce
impacts upon visitor and employee health and safety relative to historic conditions.

The no-action alternative disallows recreational OSV use in the parks; minimal
administrative travel could continue. Compared to this restricted use, this alternative would
have increased effects upon visitor and employee health and safety. Both alternatives would
close Sylvan Pass to OSV travel, so exposure to avalanche hazards would be similar.

Mitigation of Effects

Current mitigation measures such as the wearing of appropriate winter clothing, helmets and
earplugs would continue as needed for employees using snowmobiles (all visitors would be
in snowcoaches with similar mitigation measures recommended). Other personal protective
equipment would be made available for employee use as appropriate. Impacts historically
associated with snowmobiles would no longer be of concern. Snowcoach BAT requirements
would mitigate air quality and sound impacts.

Cumulative Effects
Cumulative effects under this alternative would be similar to those under alternative 1.
Conclusion

Because Sylvan Pass would be closed to OSV travel under this alternative and snowmobiles
would be banned, and because snowcoaches would have BAT requirements implemented,
the effects of this alternative upon visitor and employee health and safety would be minor to
moderate, direct, short-term, and adverse.

In terms of cumulative effects, the minor to moderate, short-term, and adverse impacts
resulting from direct and indirect actions described in this alternative would contribute a
minor, adverse, short-term impact to past, present, and foreseeable actions and impacts on
employee health and safety.

Alternative 3

This alternative has two variations: 3A — Snowmobile use would continue with access limited
to the South Entrance to Old Faithful road corridor only; and 3B — Same as 3A except that in
Yellowstone all roads, including the South Entrance to Old Faithful road segments, would be
closed to recreational oversnow vehicle travel. In Grand Teton, the CDST, Grassy Lake Road
and Jackson Lake would all be closed to oversnow vehicle travel. Highway 89/191/287 could
remain open to wheeled vehicle travel as far north as Flagg Ranch.
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Overall OSV numbers would decrease substantially under alternative 3A, with guiding and
BAT requirements in place. Consequently, exposure to noise and contaminants would be
minimal.

Seasonal avalanche control operations under either variation of this alternative for spring
opening would pose minor, short-term, direct, and adverse effects to employee safety.

As with alternatives 1 and 2, Sylvan Pass would be closed to OSV travel under either variation
of this alternative. Under 3A, it would also be closed to non-motorized travel, but it would
remain open for such under 3B. Further, under either variation:

e No avalanche control operations would occur at the pass, other than those necessary
for search and rescue operations and spring opening procedures.

e The howitzer platform would be dismantled. Howitzers, ammunition and associated
equipment would be removed from the park.

e Homeland security issues currently associated with the howitzer operation would
not exist once the equipment is removed from the park.

Therefore, the effects of implementing either of these alternatives would be minor, adverse,
short-term, and direct upon employee and public health and safety.

Comparison to current conditions, historic conditions, and the No Action Alternative

Compared to current conditions, snowcoach and snowmobile numbers would either
decrease moderately (3A) or be eliminated (3B), and all use would occur in a smaller
percentage of the park (3A). Further, under 3A, snowcoach BAT requirements would
contribute to a cleaner and quieter environment in the park as compared to current
conditions. Both variations would close Sylvan Pass and the East Entrance road to OSV
travel. In comparison to current conditions, both variations of alternative 3 would result in a
reduction of personal and occupational exposure to noise and contaminants, and a reduced
exposure to avalanche hazards.

Relative to historic conditions, both variations would result in substantially less use and
closure of Sylvan Pass to OSVs. Requirements for commercially guided BAT snowmobiles
and snowcoaches would contribute to a cleaner and quieter environment in the park as
compared to historic conditions. Consequently, personal and occupational exposure to noise
and contaminants would drop dramatically relative to historic conditions, as would exposure
to avalanche hazards.

Relative to the no-action alternative, 3A would result in more OSV use, although all of it
would be BAT, guided, and would be concentrated on the South Entrance to Old Faithful
stretch of road. Also, minimal administrative travel would continue on the closed roads
because some employees would likely be duty stationed at interior locations in Yellowstone
to provide necessary facility maintenance under alternative 3A. Still, 3A would result in more
health and safety impacts than 3B, the no-action alternative.

Mitigation of Effects

For 3A and 3B, current mitigation measures such as the wearing of appropriate winter
clothing, helmets and earplugs would continue as needed. Other personal protective
equipment would be made available for employee use as appropriate.

For 3A, other mitigations would be the same as those listed under alternative 1.
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Cumulative Effects

Cumulative effects under alternative 3A would be similar to those under alternative 1.
Cumulative effects under alternative 3B would be limited to those incurred from
administrative travel upon rough roads, which may be more common under this alternative
due to reduced grooming.

Conclusion

Because Sylvan Pass would be closed to OSV travel under this alternative while BAT and
guiding requirements stay in place and because snowcoaches would have BAT requirements
implemented, the effects of alternative 3A upon public and employee health and safety would
be minor, adverse, short-term, and direct. Because employee travel could occur on
ungroomed or infrequently groomed roads if variation 3B is implemented, the effects on
employee health and safety would be minor to moderate, adverse, short to long-term, and
direct.

In terms of cumulative effects, the minor, short-term, and adverse impacts resulting from
direct and indirect actions described in this alternative would contribute a minor (3A) to
moderate (3B), adverse, short-term (3A) or long-term (3B) impact to past, present, and
foreseeable actions and impacts on public and employee health and safety.

Alternative 4

This alternative would allow up to 1,025 snowmobiles per day into Yellowstone and 250 into
Grand Teton National Park. All machines in Yellowstone would be BAT; 75% would have to
be led by commercial guides. In Grand Teton, most snowmobiles would be BAT, but a small
number of two-stroke machines (model year 2006 or newer) would be allowed on the CDST,
and all snowmobiles (up to 75) on the Grassy Lake Road could be two-stroke. Snowcoach
use would be allowed to increase as well.

The higher levels of use allowed in this alternative, relative to the monitored conditions of
the past few winters, would be more likely to produce exceedances of occupational exposure
limits and increased sound levels. Exposure to toxics and noise extremes would become
more likely, especially in Grand Teton where two-stroke machines would once again be
used.

Sylvan Pass and the East Entrance road beyond Lake Butte Overlook would remain open to
OSV travel, as discussed in section 2.6.4. This would impact employee and public health and
safety for the following reasons:

¢ Routine avalanche control operations would occur, in addition to those necessary for
search and rescue operations and spring opening procedures.

e The howitzer platform could remain in place, subject to rock-fall and avalanche
dangers. Howitzers, ammunition and associated equipment could remain in the park.

¢ Homeland security issues currently associated with the howitzer operation would
remain a concern as long as howitzers, ammunition and associated equipment remain
in the park.

For these reasons, the employee and visitor health and safety impacts under this alternative
would likely be major, direct, long-term, and adverse. Risks to employees may be greater
than those generally posed to visitors because 1) employees conducting avalanche hazard
mitigation spend more time in the pass, and 2) avalanche control work, by its very nature, is
hazardous.
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Under this alternative, the NPS would continue to construct and maintain the CDST
alongside of and partially upon the plowed roadway between the east park boundary of
Grand Teton and Flagg Ranch. The presence of this snowmobile route and its configuration
relative to the road would result in minor to moderate, direct and long-term adverse impacts
to public health and safety.

Comparison to current conditions, historic conditions, and the No Action Alternative

This alternative sets daily snowmobile entry limits at historic use levels, which are
substantially higher than the use levels currently seen in the parks. BAT would remain in
effect for Yellowstone, but some visitors would be unguided. BAT and guiding requirements
for Jackson Lake and the Grassy Lake Road would be substantially unchanged from current
conditions. Some BAT and guiding requirements would be implemented for the CDST. In
comparison to current conditions, the implementation of this alternative would result in
adverse impacts upon visitor and employee health and safety.

OSV use would approximate peak historic levels, which were found to impair park resources.
Under this alternative, however, BAT requirements plus the requirement for some
commercial guiding would mitigate most of those impacts. Relative to historic conditions,
this alternative would result in some improvements to visitor and employee health and safety.
Because this alternative would utilize multiple methods of avalanche hazard mitigation at
Sylvan Pass, it would result in some improvements to avalanche hazard exposure and risk
relative to historic conditions.

The no-action alternative disallows recreational OSV use in the parks; minimal
administrative travel could continue. Therefore, the adverse effects of implementing this
alternative would be significantly greater than the no-action alternative.

Mitigation of Effects

Current mitigation measures such as the wearing of appropriate winter clothing, helmets and
earplugs would continue as needed. Other personal protective equipment would be made
available for employee use as appropriate.

Commercial guiding is an effective mitigation for visitor and employee health and safety,
because guides are effective at enforcing proper touring behaviors, such as staying within
speed limits and on the groomed road surfaces. The provision for some non-commercial use
under this alternative would make this mitigation less effective than in other alternatives
requiring 100% guiding. Non-commercial users would however, be required to meet certain
safety and training requirements (for example those described in Section 2.6.4).
Requirements for BAT technologies on both snowcoaches and snowmobiles would mitigate
exposure to both air toxics and excessive noise, although the provision for some two-stroke
snowmobile use in Grand Teton and the Parkway would reduce the effectiveness of this
mitigation there, and the increased numbers of snowmobiles possible in the parks would
further limit its effectiveness. Snowcoach size limits and numerical limits would mitigate the
effects of large vehicles upon the road surfaces. The use of hearing protection, recommended
by the NPS for all OSV users, is an effective mitigation against noise exposure.

Avalanche risks would be mitigated by area-specific forecasting, control methods such as
helicopter dispensed explosives, howitzer operations, grooming and/or other appropriate
control methods and mitigation measures. Other mitigation includes closure of the pass
when necessary to protect human health and safety (as determined by NPS personnel).
Closures may occur frequently for unlimited periods of time and are likely to inconvenience
planned employee and visitor travel.
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Cumulative Effects

Cumulative effects under this alternative would be similar to those under alternative 1,
although the potential for adverse cumulative effects would be enhanced under this
alternative due to the increased number of snowmobiles allowed under this alternative, the
fact that some would be unguided, and the fact that some snowmobiles used in Grand Teton
would be two-stroke machines.

Conclusion

Because Sylvan Pass would remain open to OSV travel under this alternative, because
snowmobile numbers would increase and some would be unguided, and because some two-
stroke machines would be allowed in Grand Teton and the Parkway, the effects of this
alternative upon visitor and employee health and safety would be major, direct, long-term,
and adverse.

In terms of cumulative effects, the major, long-term, and adverse impacts resulting from
direct and indirect actions described in this alternative would contribute a major, adverse,
long-term impact to past, present, and foreseeable actions and impacts on employee health
and safety.

Alternative 5

Snowmobiling would continue in this alternative, although all snowmobiles would meet
improved BAT requirements, making them even cleaner and quieter than most snowmobiles
currently available. Eighty percent of snowmobiles in YNP would be led by commercial
guides, which would contribute to a safer park environment for employees and visitors.
However, approximately 20% of YNP visitors would be allowed to travel in self-guided
groups in which all members of the group have received training in how to appropriately and
safely travel through the park. There would be less assurance that these visitors would heed
speed limits, pass others safely, or operate snowmobiles that meet BAT requirements, etc. .
Peak days of snowmobile and snowcoach use would occur because of flexible daily entry
limits; BAT snowcoach use could occur at levels higher than current conditions. Overall,
employee and visitor exposure to high noise levels and airborne toxics would be less than
under current conditions. Avalanche control efforts (both those in spring and those on
Sylvan Pass) would continue as described in section 2.6.5, with similar impacts to those
described for alternative 4. Risks to employees may be greater than those generally posed to
visitors because 1) employees conducting avalanche hazard mitigation spend more time in
the pass, and 2) avalanche control work, by its very nature, is hazardous. For these reasons,
this alternative would incur major, adverse, direct, and long-term impacts upon visitor and
employee health and safety.

Under this alternative, the NPS would continue to construct and maintain the CDST
alongside of and partially upon the plowed roadway between the east park boundary of
Grand Teton and Flagg Ranch. The presence of this snowmobile route and its configuration
relative to the road would result in minor to moderate, direct and long-term adverse impacts
to public health and safety.

Comparison to current conditions, historic conditions, and the No Action Alternative

Use of improved BAT would serve to reduce exposure of employees and visitors to noise and
airborne toxics, although the somewhat increased use under this alternative relative to
current conditions could diminish any benefits accrued from to the use of improved BAT.
Further, the allowance for 20% of visitors to be unguided could result in behaviors that
diminish visitor and employee health and safety. Consequently, the effects of implementing
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this alternative would be both beneficial and adverse in comparison to current conditions.
Because avalanche control efforts would continue, exposure to avalanche risk would be
unchanged relative to current conditions.

Other than on holiday weekends, OSV use would generally be lower than peak historic
levels, which were found to impair park resources. BAT and commercial guiding
requirements would contribute to improvements to visitor and employee health and safety
relative to historical conditions. Because this alternative would continue the use of
appropriate avalanche control methods, it would result in some improvements to avalanche
hazards and associated risks relative to historic conditions.

The no-action alternative disallows recreational OSV use in the parks; minimal
administrative travel could continue. Therefore, the adverse effects of implementing this
alternative would be greater the no-action alternative.

Mitigation of Effects

Current mitigation measures such as the wearing of appropriate winter clothing, helmets and
earplugs would continue as needed. Other personal protective equipment would be made
available for employee use as appropriate.

Guiding is an effective mitigation for visitor and employee health and safety, because guides
are effective at enforcing proper touring behaviors, such as staying within speed limits and on
the groomed road surfaces. However, the provision for some unguided use under this
alternative would make this mitigation less effective than in other alternatives requiring

100% guiding. Requirements for improved BAT on snowmobiles and snowcoaches would
mitigate exposure to both air toxics and noise. Snowcoach size limits would mitigate the
effects of large vehicles upon the road surfaces. The use of hearing protection, recommended
by the NPS for all OSV users, is an effective mitigation against noise exposure.

Exposure to avalanche hazards would be mitigated by area-specific forecasting, control
methods such as helicopter dispensed explosives, howitzer operations, grooming and/or
other appropriate control methods and mitigation measures. Other mitigation includes
closure of the pass when necessary to protect human health and safety (as determined by
NPS personnel). Closures may occur frequently for unlimited periods of time and are likely
to inconvenience planned employee and visitor travel.

Cumulative Effects

Cumulative effects under this alternative would be similar to those under alternative 1,
although the potential for adverse cumulative effects would be somewhat enhanced under
this alternative due to the fact that some use would be unguided.

Conclusion

Because Sylvan Pass would remain open to OSV travel under this alternative and because
some snowmobiles would be unguided, the effects of this alternative upon visitor and
employee health and safety would be major, direct, long-term, and adverse.

In terms of cumulative effects, the major, long-term, and adverse impacts resulting from
direct and indirect actions described in this alternative would contribute a major, adverse,
long-term impact to past, present, and foreseeable actions and impacts on employee health
and safety.

Alternative 6

All snowmobiles allowed under this alternative would be BAT and guided. All wheeled
vehicles permitted would also be guided, and such vehicles are equipped with modern
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emissions and sound reduction technologies. The guided nature of all park tours would
minimize driving misbehaviors. Guiding and BAT requirements, as well as the reduction of
travel on several road segments, would contribute to an orderly, clean, and quiet
environment in the parks. Also, the CDST would be closed. Because the level of snowmobile
use allowed under this alternative would be similar to current conditions, visitor and
employee exposure to air toxics and noise would be expected to be similar. The closure of
Sylvan Pass and the East Entrance road beyond Lake Butte Overlook to OSV travel would
benefit employee and public health and safety as described for alternative 1. For these
reasons, this alternative would result in minor to moderate, direct, short-term, and adverse
impacts upon visitor and employee health and safety.

Comparison to current conditions, historic conditions, and the No Action Alternative

Commercially guided BAT snowmobile and snowcoach use would continue in this
alternative at levels comparable to current conditions. Commercially guided wheeled vehicle
use would also be authorized in this alternative, representing an increase in wheeled vehicle
traffic as compared to current conditions, but a decrease in overall vehicle usage on those
road segments. These changes would result in approximately similar visitor and employee
health and safety impacts to current conditions, but because Sylvan Pass, with its avalanche
hazards, would be closed to OSV travel under this alternative (substantially reducing the
avalanche hazards to which visitors and employees are exposed), this alternative would have
reduced impacts upon visitor and employee health and safety relative to present conditions.

Snowmobile use would continue in this alternative, but at lower levels than historical
conditions. Similarly, closure of many park roads to OSV travel would result in a reduction of
personal and occupational exposure to noise and contaminants. This would be somewhat
offset by the use of commercially guided wheeled vehicles on these road segments. These
policies, and requirements for commercially guided BAT snowmobiles and snowcoaches,
would contribute to a cleaner and quieter environment in the park as compared to historic
conditions. Further, closure of Sylvan Pass and the East Entrance road beyond Lake Butte
Overlook to OSV travel would benefit employee and public health and safety, relative to
historic conditions, as described for alternative 1.

The no-action alternative disallows recreational OSV use in the parks; minimal
administrative travel could continue. This alternative allows for recreational OSV and
commercially guided wheeled vehicle access. Therefore, the effects of implementing this
alternative would be adverse in comparison to the no-action alternative.

Mitigation of Effects

Current mitigation measures such as the wearing of appropriate winter clothing, helmets and
earplugs would continue as needed. Other personal protective equipment would be made
available for employee use as appropriate.

Additionally, the use of wheeled vehicles, with modern pollution and noise control
equipment, would be effective mitigations for air toxic and noise exposure in the areas of
plowed roads. Plowed roads are themselves mitigation, as wheeled vehicle travel is generally
more comfortable than OSV travel.

Other mitigations on OSV routes would be the same as those listed under alternative 1.
Cumulative Effects

Modeling data suggest that wheeled vehicle use would decrease overall impacts to air quality
and sound, as compared to current or historic conditions. Other cumulative effects under
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this alternative would be similar to those under alternative 1, especially in areas with
continued OSV use.

Conclusion

Because Sylvan Pass would be closed to OSV travel under this alternative, because BAT and
guiding requirements would be in place, because snowcoaches would have BAT
requirements implemented, and because some roads would be plowed (with consequent
reductions in exposure to air toxics, noise, and unsafe touring behavior), the effects of
alternative 6 upon visitor and employee health and safety would be minor to moderate,
direct, short-term, and adverse.

In terms of cumulative effects, the minor to moderate, short-term, and adverse impacts
resulting from direct and indirect actions described in this alternative would contribute a
minor, adverse, short-term impact to past, present, and foreseeable actions and impacts on
employee health and safety.

Alternative 7

As with alternative 1, all snowmobiles in the parks would meet BAT requirements and all
would be commercially guided. Implementation of these guiding and BAT requirements, and
extension of BAT requirements to snowcoaches, would contribute to a park environment
characterized by orderly, clean and quiet conditions, consistent with current conditions for
snowmobiling and snowcoach operations. Current conditions include occupational
exposure to air contaminants and noise that is well below established limits, with average
entrance station noise exposure levels well below 80 dBA. Although the number of
snowmobiles could increase above current levels under this alternative, it is unlikely that
toxic pollutant emissions or noise levels would increase significantly, particularly given the
fact that peak days have seen between 400 and 500 snowmobiles in the last three years.

Minimal impacts to employee and public health and safety would be generated by the
potential closure of Gibbon Canyon (Madison to Norris Junctions) for management
experiments investigating the bison-groomed road relationship. Travel between Mammoth
Hot Springs and Old Faithful or West Yellowstone, and between Canyon and West
Yellowstone, would become substantially more difficult (with greater exposure to rough
roads), as visitors and employees would then need to travel around the Lower Loop or via
wheeled vehicle through Livingston and Bozeman, Montana. Implementation of the closure
would probably also result in a reduced number of such trips, due to the increased time
necessary for them.

Seasonal avalanche control operations for spring opening would pose minor, short-term,
direct adverse effects to employee safety.

Under this alternative, Sylvan Pass would be closed to OSV travel but remain open to non-
motorized travel. Further,

e No avalanche control operations would occur at the pass, other than those necessary
for search and rescue operations and spring opening procedures.

e The howitzer platform would be dismantled. Howitzers, ammunition and associated
equipment would be removed from the park.

e Homeland security issues currently associated with the howitzer operation would
not exist once the equipment is removed from the park.

Under this alternative, impacts to employee and public health and safety in the parks would
be minor to moderate, direct, short-term, and adverse as a result of this action.
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Comparison to current conditions, historic conditions, and the No Action Alternative

The use levels set by this alternative are lower than those for the Temporary Plan, and they
were reached during peak days in the 2006-2007 season. Since this alternative could see
similar OSV traffic as compared to current conditions, its safety impacts, relative to the
current conditions, would be similar. Historically, all snowmobiles were two-stroke
machines, with objectionable levels of noise and air emissions. Because this alternative would
continue the temporary plan’s restriction to BAT machines and would limit the number of
such machines in the park, and because it would implement BAT requirements for
snowcoaches, this alternative would result in beneficial effects upon visitor and employee
health and safety. Furthermore, the closure of Sylvan Pass, with its substantial avalanche
hazards would have significant beneficial effects upon the exposure to avalanche hazards for
visitors and employees as compared to both current and historic conditions.

The no-action alternative disallows recreational OSV use in the parks; minimal
administrative travel could continue. Compared to this restricted use, this alternative would
incur adverse effects upon visitor and employee health and safety. Both alternatives would
close Sylvan Pass to OSV travel, so the exposures to avalanche hazards would be similar.

Mitigation of Effects

Current mitigation measures such as the wearing of appropriate winter clothing, helmets and
earplugs would continue as needed. Other personal protective equipment would be made
available for employee use as appropriate.

Guiding is an effective mitigation for visitor and employee health and safety, because guides
are effective at enforcing proper touring behaviors, such as staying within speed limits and on
the groomed road surfaces. Requirements for BAT on both snowcoaches and snowmobiles
would mitigate exposure to both air toxics and noise. Snowcoach size and numerical limits
will mitigate the effects of large vehicles upon the road surfaces. The use of hearing
protection, recommended by the NPS for all OSV users, is an effective mitigation against
noise exposure.

Cumulative Effects

Cumulative effects under this alternative would be similar to those under alternative 1,
although the potential for adverse cumulative effects would be somewhat reduced under this
alternative due to the reduced number of allowed snowmobiles.

Conclusion

Because Sylvan Pass would be closed to OSV travel under this alternative while guiding and
snowmobile and snowcoach BAT requirements would be implemented, the effects of this
alternative upon visitor and employee health and safety would be minor to moderate, direct,
short-term, and adverse.

In terms of cumulative effects, the minor to moderate, short-term, and adverse impacts
resulting from direct and indirect actions described in this alternative would contribute a
minor, adverse, short-term impact to past, present, and foreseeable actions and impacts on
employee health and safety.

4.2.5 Effects on Wildlife

The area of analysis for wildlife is the three park units. Because there is considerably less OSV
travel in Grand Teton and the Parkway and because the species analyzed in this document
occur more frequently on the OSV routes in Yellowstone, the analysis primarily focuses on
wildlife in Yellowstone. The impacts upon wildlife in Grand Teton and the Parkway would
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be expected to be similar to, but of a lower intensity than, the impacts upon wildlife in
Yellowstone.

The following analyses of potential adverse effects to wildlife are limited to various
alternatives for OSV recreation in the parks and groomed roads for OSV use. The analyses
are broken down by species, or grouping of species: ungulates (bison and elk), gray wolves,
Canada lynx and wolverines, coyotes and ravens, and bald eagles and swans. The analyses
comply with NPS regulations and policies for management of wildlife, including the
legislation and Executive Orders summarized in Chapter I and Appendix A.

Scientific literature on species’ life histories, distributions, habitat selection, and responses to
human activities were used to assess the levels of impact on wildlife. Additionally informing
the analysis was site-specific information on wildlife species in the parks, including
information from completed and on-going studies, and the professional judgment of
biologists familiar with the management concerns related to individual species. Much of the
park-specific information and scientific literature documented in the 2000 Final EIS (pages
143-158 and 237-262) is valid and incorporated in this EIS by reference.

There will always be uncertainty regarding the effects of winter recreation on wildlife in the
parks because of the complex interactions of the disparate variables involved. Managers will
inevitably need to act without the luxury of complete knowledge, using the best available
information to evaluate the range of possible effects. They will also need to weigh the
potential benefits and costs of alternate management actions against the risks of inaction.
Following is an explanation of some of these uncertainties, associated assumptions used in
the subsequent analysis, and the reasons that park managers are able to make informed
decisions regarding winter recreation management.

Wildlife responses to winter recreation are dependent on the context of the given species
and situation. Random weather events (e.g., severe snows, cold temperatures, etc.) during
winter in mid- to high-elevation mountain environments interact with animal density to
strongly influence population dynamics and how individual animals move and distribute
themselves across the landscape. While the wildlife monitoring of the past several winters in
the parks has provided some information on such population dynamics, most of that data
have been gathered over a series of relatively mild to moderate winters. It is difficult to gauge
the precise effects of more severe winters on the frequency and magnitude of wildlife
responses given the complex ecology and behavioral flexibility of Yellowstone’s wildlife, as
well as the numerous, non-linear interactions between wildlife responses, winter recreation,
and other stressors (e.g., snow pack). The NPS acknowledges the potential for fitness costs
such as decreased survival and reproduction to develop as winter severity becomes more
severe or prolonged. For the subsequent analyses, because severe winters are known to
increase energetic costs and chronic under-nutrition in most wildlife species, the NPS
assumed that effects of OSVs and associated human activities would be exacerbated during
such winters.

Oversnow vehicle activities may cause a wide range of responses from wildlife with effects at
differing scales. For example, collisions between OSVs and wildlife can cause direct
mortality, while single or repeated interactions between OSVs and wildlife could lead to
energy expenditures from flight reactions. Additionally, exposure to natural (such as wind)
or human caused (such as OSV traffic) noise may result in a “listening area reduction” (see
Section 3.7.2). Animals can be displaced from important habitats by human activity (Gill et al.
1996), or they can experience less obvious effects like elevated heart rate and metabolism
which, in turn, can result in high energy expenditures (Canfield et al. 1999), elevated
production of stress hormones (i.e., glucocorticoids), increased susceptibility to predation,
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decreased reproduction, and diminished nutritional condition (Geist 1978; Aune 1981; Moen
et al. 1982; Cassier et al. 1992; Picton 1999; Hardy et al. 2001; Creel et al. 2002). Thus, this
analysis assumes that higher oversnow vehicle traffic would result in more frequent
responses by, or stress to, wintering wildlife (Hardy 2001; Creel et al. 2002; Borkowski et al.
2006; White et al. 2006).

This analysis assumes that the likelihood of wildlife species actively responding to
snowmobiles or snowcoaches increases with vehicle group size. The estimated odds of
observing a movement response compared to no response by bison, swans, and bald eagles
during 2003 to 2006 were 1.1 (threshold value'? of 8 snowmobiles), 1.1, and 1.3 (threshold of
18) times greater, respectively, for each additional snowmobile (White et al. 2006).

Similarly, although existing data does not allow precise quantification or direct comparison
of the relative effects to wildlife of actions which increase levels of snowcoach or wheeled
vehicle use while decreasing snowmobile use (i.e., alternatives 2, 6), some comparisons are
possible. This analysis assumes that the likelihood of some species actively responding to
oversnow vehicles is higher for snowcoaches than for snowmobiles. Snowcoaches present a
larger visual profile than snowmobiles, which could elicit greater responses. The estimated
odds of observing a movement response compared to no response by bison, elk, swans, and
bald eagles were 1.5 (threshold value of 3), 1.8, 1.7, and 4.2 times greater, respectively, for
each additional coach (White et al. 2006). Observations and information gathered along the
already plowed roadway through wildlife range across Yellowstone’s northern tier similarly
provides adequate basis for analysis of the effects of implementing alternative 6.

In the past several winters, the NPS instituted a mandatory guide requirement in Yellowstone
whereby all visitors to the park must either snowmobile with a commercial guide or tour in a
snowcoach, driven by a trained commercial driver (while private snowcoaches were
authorized under the Temporary Plan, on average, only one private coach per winter entered
the parks). Guided groups are much more likely to pass bison and other animals which are on
or near park roadways with a minimum of wildlife reaction or harassment. Similarly, guides
have the responsibility to enforce proper wildlife viewing behavior, such as limiting
interaction times and the distances at which their clients approach wildlife. Guides also
enforce proper food storage, preventing their clients from inadvertently allowing wildlife to
obtain their food (Tabor 2006). Given these behaviors, the NPS assumed in the following
analyses that mandatory use of commercial snowmobile guides and snowcoach drivers
would reduce adverse wildlife reactions and opportunities for wildlife to obtain human
foods.

Despite these assumptions, some uncertainties remain and thereby limit managers’ abilities
to fully predict the effects of the alternatives. For example, the effects of the alternatives
upon habituation of most wildlife are difficult to predict because research findings regarding
habituation differ. However, the effects upon coyote and raven habituation (or more
specifically, their tendency to seek out human foods) are known and given in a separate
section below (under species of concern). Additionally, animals that are in poor condition
(sick, low energy reserves, etc.) might be less likely or less able to respond visibly to human
presence. Animals in these situations could appear to display habituated tolerance levels even
if they are disturbed by the activity. Responses can also be also species-specific.

"2 Threshold values are the number of coaches or snowmobiles beyond which the animal no longer
increasingly responds. In this instance, once eight snowmobiles have been reached, there is no longer an
increasing movement response; the animals have reacted as much as they will.
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Still, enough research and observation-based information exists to enable park managers to
make reasoned decisions regarding winter recreation management. In general, the results of
data collected over the past four winters of wildlife monitoring indicate that bison, coyotes,
eagles, elk, and trumpeter swans in Yellowstone National Park exhibit some behavioral
responses to oversnow vehicles in association with human activities (White et al. 2005;
Borkowski et al. 2006). However, as several wildlife researchers have found, the majority of
behavioral responses are low in intensity and do not appear to be adversely affecting the
population dynamics or demography of these species (Hardy 2001; White et al. 2006,
Borkowski et al. 2006). As discussed in more detail in the relevant sections below, estimates
of bison, elk, and bald eagle abundance have increased despite large variations in annual OSV
numbers. Trumpeter swans may be declining in number, but that decline is probably due to
other causes, not winter recreation. Grizzly bears and wolves are doing so well that they have
been removed from (in the case of grizzlies) or are proposed for delisting from the
endangered species list. Research is ongoing regarding the status of wolverines. Coyotes and
ravens are abundant throughout the parks and in no danger of population reduction. Finally,
all the alternatives analyzed in this document require most or all visitors to travel in the
company of commercial guides or snowcoach operators, a provision with the potential to
reduce impacts upon wildlife populations substantially.

While the focus of this analysis is predominantly the impact on wildlife populations, the NPS
acknowledges that adverse impacts to individual animals should be minimized.

Impacts of actions proposed in each alternative were analyzed on the basis of five major
concerns, with the general effects of each summarized below.

e Vehicle-caused mortality to individual animals

e Displacement impacts

e Behavioral responses of wildlife groups to OSVs and associated human activities

e Physiological responses of wildlife groups to OSVs and associated human activities
e Demographic effects at the population level

Vehicle-caused Mortality

Ungulates

The annual number of ungulate deaths caused by snowmobiles from 1989-1999 was
estimated as <1% of each species’ total abundance in YNP. The possibility of individual
bison and elk being killed by OSVs exists, but no population-level impacts to bison and elk
have been detected during periods of higher OSV levels. The NPS is not aware of any
snowcoach-wildlife collisions, suggesting that trained, experienced snowcoach drivers are
more effective than visitors on snowmobiles at avoiding such collisions. In addition, the
number of snowcoaches entering the park is considerably less than for snowmobiles. Despite
the small number of road-killed ungulates compared to the size of their populations, the NPS
is concerned about these losses and seeks to minimize collisions caused by motorized
vehicles of all kinds. For the following analyses the NPS assumed that alternatives that
increase OSV traffic through the winter ranges of wildlife during winter would likely increase
the frequency of road-killed wildlife.

Wolves

Out of 123 documented wolf deaths between 1995 and 2005, only 8 were from vehicle strikes
(all from automobiles, not OSVs), representing a total of less than 1% of the estimated
Yellowstone wolf population. Similarly, road kill data from 1989-1999 indicated that OSVs
were not associated with any wolf mortality during that period. Vehicle-related wolf
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mortality, then, appears to influence wolf population dynamics in the parks much less than
natural sources of mortality. For these analyses, then, the NPS assumed that alternatives
which increase OSV traffic during winter would likely increase the frequency of vehicle-
killed wolves. Conversely, decreasing levels of vehicle traffic through wolf habitat during
winter would likely decrease the possibility of vehicle-related wolf deaths.

Lynx and Wolverines

One can expect the same effects of increasing or decreasing OSV travel and/or wheeled
vehicle travel upon lynx and wolverines (as for wolves, explained in the foregoing
paragraph). The majority of the lynx confirmed by Murphy et al. (2006) were located within
12 km of Yellowstone’s East Entrance Road, and preliminary information suggests the same
to be true for wolverines. Alternatives which close Sylvan Pass would diminish the potential
for lynx and wolverine vehicle-caused mortality (although there could still be minor amounts
of OSV travel from Fishing Bridge to Lake Butte Overlook under most such alternatives).
Overall, the low numbers, wide distribution, and secretive nature of wolverine and lynx are
expected to result in a continuing extremely low incidence of vehicle-caused mortality.

Swans and Bald Eagles

The risk of vehicle-caused mortality to trumpeter swan and bald eagles theoretically
increases and decreases in a similar manner to described for other species (i.e., more vehicle
traffic increases the risk of mortality). However, raptors and swans suffer very little road-
associated mortality in the parks; there are no records of any vehicle-killed bald eagles or
swans from 1989 to 2006. There is documentation of other road-killed birds in Yellowstone,
typically during the spring and summer months, but these do not include eagles or swans and
the small numbers of such road kills are not considered threatening to the species involved
(ravens, magpies, etc). Thus, given the smaller volumes of traffic under all alternatives in
relation to summer traffic, swans and eagles are unlikely to experience substantial vehicle-
caused mortality from either OSV or winter wheeled vehicle traffic under any of the
alternatives in this EIS.

Displacement of Animals

Ungulates

As discussed in Chapter III, elk and bison displacement seems to be localized and short-term.
Bison and elk continue to occupy the same historical winter range in the Madison and
Firehole drainages of Yellowstone while exposed to the highest levels of OSV traffic in the
park. Consequently, the following analyses assume that increasing OSV use will cause short-
term and localized displacement, but not long-term displacement, in large part because the
winter OSV season lasts less than 90 days. Also as discussed in Chapter III regarding bison in
particular, the NPS proceeded with the understanding that groomed roads are not having a
driving effect on bison dynamics. The NPS is examining the relationship between groomed
roads and bison further, based upon the research proposal from Garrott and White (2007),
the Gates report, and the bison workshop that occurred in January 2006 (summarized in
section 3.6.2.2 and Appendix G, respectively).

Wolves

For wolves, the discussion of displacement is combined with the discussions for behavioral
and physiological response. As discussed in Chapter III, the low incidence of wolves
encountered during surveys over four years suggests that wolf interactions with OSVs are
rare. The presence of wolves along the busiest OSV route in YNP (West Yellowstone to Old
Faithful) and the low number of interactions with OSVs suggest that wolves avoid human
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activity generally, hence OSVs, in the daytime. Overall displacement events of wolves by
OSVs appear to be short in duration, in part because wolves are sometimes active in
proximity to roads and developed areas at night. This minimizes the possibility of direct
behavioral and physiological impacts to wolves from OSV use. Although displacement of
wolves is low overall, the analyses which follow make the qualitative assumption that
increasing levels of OSV use, and associated human activity, will increase disturbance to, and
responses by, wolves.

Lynx and Wolverines

For lynx and wolverines, the discussion of displacement is combined with the discussions for
behavioral and physiological response.

Generally, according to the best available information, lynx and wolverines appear unlikely
to be adversely impacted by expected levels of OSV traffic in the parks. More specifically,
alternatives that would close Sylvan Pass would decrease the OSV traffic, road grooming, and
avalanche control activities on the road segment closest to confirmed lynx and wolverine
activity and possible denning habitat, thereby decreasing the potential for den abandonment
and disturbance. Alternatives which keep the pass open would continue those human
activities. However, the daily level of OSV use on the East Entrance Road is small and likely
represents little direct impact to wolverine and lynx. Operations necessary to maintain the
road include avalanche control and road grooming. The impacts of avalanche control in the
parks on lynx and wolverine are not known, but there have been no direct impacts from
these activities recorded upon lynx and wolverines in the parks, probably resulting from the
low density of both species. The effect of plowed roads on lynx and wolverines in the parks is
unknown, but plowed or groomed roads will not be a significant means of travel for these
species, both of which are highly adapted for travel in unpacked snow.

This analysis makes the qualitative assumptions that although lynx and wolverines would
probably not be affected by the levels of OSV traffic proposed in the parks under these
alternatives, more OSV traffic (including more human activity in all forms) would increase
the potential disturbance and responses by wolverines and lynx. An additional assumption is
that closing Sylvan Pass would have fewer impacts upon these animals than leaving it open
would.

Eagles and Swans

The information presented on these two species in Chapter III indicates some eagle and swan
tolerance for human activities in the parks (see also White et al. 2006). The historical nesting
patterns of eagles and swans in Yellowstone, and the natural history of trumpeter swans
indicates that they are not likely to experience substantial displacement from OSV traffic or
winter recreation. However, this analysis makes the qualitative assumption that alternatives
which increase human activity or vehicle traffic increase the possibility of displacement.

Behavioral Responses

Ungulates

Overall, the comparatively less frequent and lower intensity responses by bison and elk to
human disturbance in Yellowstone suggests a certain level of habituation to OSVs and
associated human activities. Although habituation as an impact is difficult to predict,
behavioral data indicate that more recreationists produce greater behavioral response in
wildlife, an assumption the NPS carried forward in the following analyses. Another
assumption, based on professional expertise, is that the use of commercial guides may help to
reduce such interactions because guides may be trained to limit their groups’ interaction time
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with animals, to prevent wildlife harassment and chasing, and to limit the distance at which
their groups approach animals. Similarly, guides may be trained in recognizing and
minimizing those situations where two or more factors may increase wildlife stress.

Wolves

For wolves, the discussion of behavioral responses is combined with the discussions for
displacement and physiological response; see the displacement section above.

Lynx and Wolverines

For lynx and wolverines, the discussion of behavioral responses is combined with the
discussions for displacement and physiological response; see the displacement section above.

Coyotes and Ravens

As Chapter IIT indicated, there is no concern that coyotes or ravens will suffer adverse effects
at the population level due to OSV use and associated recreationist presence. Rather, the
concern with coyotes is that they will actively seek out interactions with people in winter in
an effort to obtain food at a time of scarcity. While coyote behavior cannot be controlled,
human behavior can; as suggested in Chapter III, mandatory guiding substantially reduces
the availability of human foods for these two species. Consequently, the analysis of effects on
coyotes and ravens largely depends on the guiding requirements proposed under the various
alternatives.

Eagles and Swans

For eagles and swans, the discussions of behavioral and physiological responses are
combined.

As with ungulates, behavioral data indicate that more recreationists produce greater
behavioral response in wildlife, an assumption the NPS carried forward in the following
analyses. Again as for ungulates, the NPS assumed that the use of guides for visitors helps to
reduce such interactions because guides are trained to limit their groups’ interaction time
with animals, to prevent wildlife harassment and chasing, and to limit the distance at which
their groups approach animals. Similarly, guides may be trained in recognizing and
minimizing those situations where two or more factors may produce more wildlife stress.
This analysis also assumes that the likelihood of bald eagles and trumpeter swans actively
responding to snowmobiles or snowcoaches increases with vehicle group size and with
vehicle size (i.e. snowcoaches will produce a greater response than snowmobiles).

There is no current information from the parks which would allow inferences about avian
physiological stress in reference to OSV use. Therefore, as with other species and in
agreement with behavioral response data, this analysis assumed that higher OSV traffic
would result in more frequent physiological responses by, and more stress to, bald eagles and
trumpeter swans.

Physiological Responses

All Species

The majority of responses by wildlife documented in YNP have been low-intensity vigilance
or movements such as travel (Borkowski et al. 2006, White et al. 2006). Just because an animal
exhibits no external response, however, does not mean physiological responses are absent.
Animals may experience elevated heart rate, blood pressure, breathing rate, and release of
adrenaline. Quantifying these physiological responses in wildlife is extremely difficult.
Numerous assumptions are required and poorly defined parameter estimates can strongly
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affect research outcomes. Given the difficulties with quantitative analysis of physiological
responses to recreation by wildlife, analyses for this document made the qualitative but
conservative assumption 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

Ungulates

As discussed in Chapter III, oversnow vehicle use and winter recreation in Yellowstone and
Grand Teton National Parks have not affected bison and elk populations. Any adverse
behavioral and energetic effects of OSV recreation to these ungulate populations have
apparently been compensated for at the population level.

An unknown number of individual bison and elk will incur adverse effects when exposed to
snowmobile and snowcoach traffic and winter recreation under the alternatives of this EIS
(including snowcoaches only). Small numbers or groups of bison and elk may be displaced or
experience impacts from interactions with oversnow vehicles, for instance. Mitigation
measures listed under each alternative seek to lessen the frequency and intensity of impacts
to individual animals.

Overall, for the following analyses, the NPS assumed, based on the research summarized in
Chapter III, that those forms of winter recreation practiced in the parks may have cumulative
effects to individual animals, but that such impacts have not risen to the level at which they
impact overall wildlife populations in the parks.

Wolves

As discussed in Chapter III, wolf populations increased throughout the GYA since their
reintroduction, and even though disease has likely produced a recent drop in their
populations, the populations remain healthy throughout the area, including heavily-traveled
areas such as Yellowstone’s Lamar Valley. Impacts to denning wolves which could cause
decreases in reproduction are not expected to occur because wolves den in April, after the
closure of the OSV season in the parks.

Significant predictive correlations have been found with park and wilderness lands and wolf
presence, as well as negative relationships between roads and wolves. As noted, wolf
populations in the GYA are healthy, suggesting that the levels and types of human
recreational activity in the parks and road densities therein (pre-existing paved roads are the
only OSV routes in Yellowstone and Grand Teton national parks) are generally below the
threshold necessary to adversely impact wolf populations. The combined evidence, then,
suggests that if existing human winter activity were displacing wolves, the impacts have not
been sufficient to significantly increase mortality or decrease reproductive success at the
population level. Alternatives are analyzed with this understanding.

Lynx and Wolverines

Of the three lynx identified through DNA in Yellowstone, one was offspring (Murphy et al.
2006). Although detections of offspring do not confirm the presence of a viable,
reproductively-stable population in the park or ecosystem, they do suggest resident females.
The dynamics of the GYA lynx population are not well understood, making the impacts of
the proposed action to a regional lynx population difficult to determine with accuracy.
However, impacts to breeding lynx are not expected to occur because the winter recreation
season in the parks overlaps the initiation of the lynx breeding season by only a week or two.
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Similarly, predicting the effects of any alternative upon wolverines is difficult due to the
paucity of information about them anywhere in published literature. However, their
preferences for habitat and denning sites mean that they will rarely occur near the road
systems of the parks, the majority of which is in habitat that wolverines utilize primarily only
as travel corridors between areas of preferential habitat. Further, their wide-ranging nature
means that even places like Sylvan Pass, which, although good habitat, may only be rarely
frequented by wolverines.

Eagles and Swans

Decreases in reproductive rates have been detected in birds exposed to increased
recreational activity. Decreases over large numbers of birds would presumably result in a
cumulative, detectable population-level impact. However, nesting success and numbers of
fledgling bald eagles in YNP increased during a period of intense OSV use, 1987 to 2005, and
were not significantly correlated with cumulative OSV traffic. This suggests that any impacts
to individual bald eagles have been compensated for at the population level.

Swan numbers have been declining for several decades, including those in productive areas
such as the Centennial Valley of Montana. It is unlikely that poor production across the GYA
has resulted from OSV use in Yellowstone or GTNP, because swans in the parks generally
return to their breeding territories between February and late May, with young hatching in
late June, when OSV traffic is no longer a presence in the parks. Further, swan numbers in
the parks decrease as areas of open water diminish as winter progresses, exposing
proportionally fewer trumpeter swans to OSV use in the parks.

Overall, for the following analyses, the NPS assumed, based on the information presented in
Chapter III, that those forms of winter recreation practiced in the parks may have cumulative
effects to individual birds, but that such impacts have not risen to the level at which they
impact overall eagle or swan populations in the parks.

Closure of Gibbon Canyon (the Gates Experiment)

An action common to all alternatives is the implementation of a tiered research proposal
investigating the relationship between groomed roads and bison movements in the Gibbon
Canyon area (Madison to Norris), including the potential closure of that route in winter.
Because alternative 3 would already close that stretch of road, it would not be affected by this
change. This research opportunity may offer scientists a valuable opportunity to study the
relationship between groomed roads and bison movements and distribution in Yellowstone.

If the closure is implemented (see section 2.5.5), it would not only eliminate travel on that
stretch of roadway, but would also substantially decrease OSV travel on the roads from
Norris to Canyon and Canyon to Fishing Bridge (as based on the travel factors in Appendix
C) primarily because visitors entering from West Yellowstone would no longer be able to
travel to the Canyon area in a day. In the following analyses, the NPS assumed 1) that the
Gibbon Canyon Road would be open and 2) that closing it would have fewer effects upon
wildlife than presented in the analyses below, for wildlife along the Norris-Canyon, Canyon
to Fishing Bridge, and Norris to Madison Road stretches.

Travel on the West, South, and East Entrance roads would see little change (compared to the
baseline travel on those stretches under each alternative), with no change in the estimated
impacts upon wildlife in those areas if the road closure were implemented. OSV travel
between Madison Junction and Old Faithful, Old Faithful and West Thumb, and West
Thumb and Fishing Bridge would increase by small amounts, as all West Entrance visitors
would only be able to go to Old Faithful and points east of there for the day. Of these roads,
only the one from Madison to Old Faithful traverses important winter wildlife habitat and
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OSV travel would only increase about 10% on it, a modest increase that, under all
alternatives but Alternative 4, is still well below historic use levels on that stretch. This
modest an increase means that, if the closure is implemented, the impacts from that closure
would be very similar to those analyzed below. There would also be a small increase in travel
on the road from Mammoth to Norris, but such use is already so low that effects upon
wildlife in that road stretch are minimal.

In summarys, if the road closure is implemented, impacts upon wildlife due to OSV use in the
park would be the same, or nearly the same, as those presented in the analysis which follows.

Definition of Impacts

The foregoing discussions represent the basis for the definition of impact levels defined in
Table 4-47.

Table 4-47: Definition of Impacts to Wildlife

Impact Category Definition

Negligible Effect An action that may affect a population or individuals of a species, but the effect
would be so small that it would not be of any measurable or perceptible
consequence to the population.

Minor Effect An action that may affect a population or individuals of a species, but the effect
would be small; if it is measurable, it would be a small and localized consequence
to the population.

Moderate Effect An action that will affect a population or individuals of a species; the effect may
be measurable and may have a sufficient consequence to the population but is
more localized.

Major Effect An action that will noticeably affect a population or individuals of a species; the
effect will be measurable and have a substantial and possibly permanent
consequence to the population.

Impacts on Bison and Elk by Alternative
Alternative 1
Vehicle-Caused Mortality

Generally, alternatives that increase traffic through wildlife winter ranges would likely
increase the frequency of road-killed wildlife. Under this alternative, the potential for vehicle
collisions with individual bison and elk would increase relative to alternatives 2, 3, 5 and 7,
and current conditions, because of higher OSV numbers. This alternative would decrease the
potential for vehicle collisions relative to historical conditions and alternatives 4 and 6. Thus,
vehicle collision impacts to bison and elk are predicted to be negligible, adverse, short-term
and direct.

Displacement

Past levels of OSV use higher than predicted under this alternative have not resulted in
significant displacement-related impacts to bison and elk populations in the parks. Thus,
displacement impacts to bison and elk under alternative 1 are predicted to be moderate,
adverse, short-term and direct under alternative 1. Because this alternative would allow more
recreational use, it would increase the possibility for bison and elk displacement relative to
alternatives 2, 3, 5, 6, and 7, and current conditions. It would decrease the potential for
displacement relative to historical conditions and alternative 4, because that alternative
would allow more human use.
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Behavioral and Physiological Responses

The likelihood of bison actively responding to groups of OSVs increases as bison encounter
the larger groups possible under alternative 1. Minor to moderate energy costs from
behavioral responses to disturbance should be easily compensated for and, most likely, not
have significant demographic consequences. No adverse impacts to park bison or elk
populations have been detected at levels of OSV use greater than those predicted under this
alternative. Impacts to bison and elk resulting from behavioral and physiological responses
under alternative 1 are therefore predicted to be moderate, adverse, short-term, and direct
under alternative 1. Higher OSV levels and associated human activity are likely to result in
more behavioral and physiological responses from bison and elk. Therefore, behavioral
responses and the associated physiological reactions are predicted to increase under
alternative 1 relative to alternatives 2, 3, 5, 6, and 7, and current conditions, due to increased
traffic levels. Behavioral and physiological responses are predicted to decrease relative to
historical conditions and alternative 4.

Population- level Impacts

Population-level effects presumably result from cumulative effects to individual animals. In
the case of OSV use and winter recreation, no adverse population level impacts to bison and
elk have been detected under higher levels of winter use in the parks, so decreased levels of
use under alternative 1 should minimize the possibility of population-level impacts to
wildlife. Thus, population-level impacts are predicted to be none to minor, adverse, short-
term and direct under alternative 1.

Mitigations

The impacts identified above would be mitigated in several ways under this alternative. First,
the daily entry restrictions would limit OSV visitation to a level substantially less than the
historic limits. Because most impacts increase with the numbers of visitors, restricting visitor
numbers also limits wildlife impacts. Secondly, as discussed in section 2.5.3, monitoring of
human-wildlife interactions will continue under all alternatives. If this monitoring indicates
that human presence or activities are having unacceptable effects on wildlife that cannot
otherwise be mitigated, selected areas of the parks (including sections of roads) may be
closed to visitor use. Finally, and as discussed in Chapter III, the requirement to use
commercial guides is an effective mitigation for some human impacts upon wildlife. Guides
are trained to avoid causing wildlife displacement or stress and are familiar with likely
wildlife locations along the road system. Accompanied by guides, OSV users may be less
likely to interact improperly with wildlife, causing less mortality, less displacement, and
fewer negative behavioral and physiological responses.

Cumulative Effects

The area of concern is that which is used by bison and elk for wintering and seasonal
migration. This includes all of the three park units plus adjacent lands that elk, and to a lesser
degree bison, utilize, primarily in winter. Because the area of concern is defined bison and elk
winter habitat, impact sources include winter uses—motorized and non-motorized—and
other activities, actions, and trends which displace bison or elk from that particular habitat or
render the habitat unusable or less suitable for them.

Bison which leave Yellowstone are currently subject to management control at the park
boundary, pursuant to the 2000 Interagency Bison Management Plan (IBMP). Such controls
include hazing back into Yellowstone, retaining the animals in holding facilities for eventual
release back into Yellowstone, and/or removal from the population. The plan provides that
when Yellowstone’s bison population drops below 3,000, non-lethal management actions
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will be preferred for sero-negative bison rather than the lethal removal options, in order to
preserve a self-sustaining population inside Yellowstone (sero-positive bison may still be sent
to slaughter). If the population drops below 2,300, then the agencies are required to assess
risk management strategies in favor of population conservation.

Hunting of both species is allowed outside the parks and (for elk) in Grand Teton National
Park. While such hunting is outside the management purview of the NPS and the scope of
this EIS, hunting seasons and limits are managed by the states in such a way as to ensure long-
term wildlife viability.

Population growth in the GYA, rural land subdivision, improving snowmobile technologies,
and increasing outfitter/guide activity can all influence wildlife populations by introducing
more recreationists into big game habitat and/or fragmenting wildlife habitat. Additionally,
Grand Teton has recently completed a summer transportation plan, and Teton County has
completed the Teton Pathways Master Plan. These actions should have little effect on bison,
since their movement outside the park is restricted by the IBMP, and human activities within
the parks are fairly restricted in winter. Elk could be adversely affected by these trends.
Presumably, however, state wildlife management agencies would attempt to minimize
significant population declines. Additionally, the large amount of federal land in the GYA
and large amounts of elk winter range which have been placed in federal ownership in the
last twenty years add some security to elk populations.

The Gallatin National Forest has consolidated much of its checker-boarded holdings in
recent years, although that has also been accompanied by the consolidation of private lands,
especially in the Big Sky area. It is difficult to predict the net effect of these actions on bison
and elk, since the consolidated USFS lands are less likely to be developed while the private
lands are more likely to be.

Noxious weed growth is a problem throughout the GYA, with potentially adverse effects on
bison and elk. The federal, state, and county agencies have active noxious weed control
programs which attempt to prevent further spread of these plants, limiting their effect on
bison and elk. Additionally, restoration of some of the Gardiner Basin (see section 1.9) would
have likely benefits for both bison and elk, since the native plants they prefer would be
favored by such restoration.

Timber harvest, grazing and mining, fires, and fuels reduction projects will continue to occur
on federal and other lands outside the parks. These actions have variable effects on bison and
elk, sometimes stimulating the growth of their preferred forage and sometimes limiting it.

Several national forests in the region are revising their forest plans and/or travel plans. Also,
Yellowstone is in the process of writing an EIS on the remote delivery of brucellosis vaccine
for bison and Grand Teton has recently completed an elk and bison management plan. These
plans will have variable effects on bison and elk, but all such actions would most likely ensure
the continued viability of both ungulate populations.

Road construction is a recurring event in the region, as are other construction projects such
as proposed for the Laurance S. Rockefeller Preserve in Grand Teton. Within the parks,
these projects are undertaken in such a way as to minimize their effects on wildlife. On the
national forests, this is generally true as well. For example, most facility construction projects
within the parks and forests are subject to environmental analyses and are either
replacements of existing facilities or are located within existing developed areas, therefore
minimizing their effects upon wildlife. Still, the faster travel speeds resulting from road
improvements can result in greater wildlife road kill.

Chapter IV Page 259 September 2007



WINTER USE PLANS FINAL ENVIRONMENTAL IMPACT STATEMENT
Yellowstone and Grand Teton National Parks and the John D. Rockefeller, Jr. Memorial Parkway

Conclusion

The qualitative assumptions, grounded in the available literature on bison and elk, made in
this analysis are that increases in winter traffic levels and associated human recreational
activity cause increases in vehicle-caused mortality, wildlife displacement, behavior- or
physiology-related energy costs, and the potential for adverse demographic impacts.
However, the mitigations (limited number of visitors, continued wildlife monitoring, and
mandatory guiding) discussed above, coupled with adaptive management, would limit
wildlife impacts to acceptable levels. According to the best available information, then, direct
and indirect impacts under this alternative are predicted to be negligible to moderate,
adverse, and short-term.

In terms of cumulative effects, the negligible to moderate, adverse, and short-term impacts
resulting from direct and indirect actions described in this alternative would contribute a
negligible to minor, adverse, and short-term impact to past, present, and foreseeable actions
and impacts on bison and elk. The impacts associated with alternative 1 would not be of
sufficient magnitude to constitute unacceptable impacts or impairment of elk and bison
wildlife resources.

Alternative 2
Vehicle-related Mortality

Snowcoaches have not contributed to any known deaths of bison or elk, suggesting that they
and their operators may be more able than snowmobilers to avoid collisions with wildlife.
The possibility of individual bison and elk being killed by snowcoaches exists, but the overall
number of each species is expected to be minimal. Thus, snowcoach collision impacts to
bison and elk are predicted to be negligible, adverse, short-term and direct under alternative
2. Alternative 2 would reduce the risk of vehicle-caused mortality relative to historical
conditions, current conditions, and all EIS alternatives except 3 because overall traffic
volume in the parks would decrease under this alternative. The risk would be greater than in
alternative 3 because more OSVs are traveling through winter range under this alternative.

Displacement

Existing data suggest that snowcoaches may elicit a higher level of behavioral response from
bison and elk than snowmobiles due to their larger profile. Allowing access only by
snowcoaches may not prevent displacement of individual bison and elk. However, these
events are predicted to have small, localized impacts. Overall, displacement impacts are
predicted to be minor to moderate, adverse, short-term and direct under alternative 2.

Because this alternative would allow less recreational use, it would decrease the possibility
for bison and elk displacement or habitat avoidance relative to alternatives 1, 4, 5, 6, 7,
current conditions, and historic conditions. It would increase the potential for displacement
relative to alternative 3, because both 3A and 3B would allow substantially less human use.

Behavioral and Physiological Responses

Allowing access only by snowcoaches may not prevent behavioral or physiological responses
by individual bison and elk, but the impacts are predicted to be small and localized. Overall,
impacts due to behavioral and physiological responses from bison and elk are predicted to be
minor to moderate, adverse, short-term, and direct under alternative 2. Behavioral responses
and associated physiological reactions resulting from exposure to human disturbance are
expected to be reduced under alternative 2 relative to historical conditions, current
conditions, and alternatives 1, 4, 5, 6, and 7 due to lower traffic volume. The possibility is
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higher relative to alternative 3 because more OSVs would travel through winter range and
would, therefore, be likely to encounter wildlife under alternative 2.

Population-level Impacts

No adverse population level impacts to bison and elk have been detected under higher levels
of winter use, so decreased levels of use under alternative 2 should minimize disturbance to
wildlife. Thus, population-level impacts are predicted to be negligible, adverse, short-term
and direct under alternative 2.

Mitigations

Mitigations for bison and elk impacts under alternative 2 would be the same as those for
alternative 1. While this alternative would have no commercial snowmobile guides because
snowmobiles would be banned, commercial snowcoach drivers have the same mitigating
effects upon wildlife.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect bison and elk are the same as those for alternative 1. Cumulative effects for this
alternative would be higher than those for Alternative 1, due to the higher behavioral
response of wildlife to the larger visual profile of snowcoaches.

Conclusion

The qualitative assumptions, grounded in the available literature on bison and elk, made in
this analysis are that increases in winter traffic levels and associated human recreational
activity cause increases in vehicle-caused mortality, wildlife displacement, behavior- or
physiology-related energy costs, and the potential for adverse demographic impacts. Existing
data suggest that the much larger visual profile of a snowcoach may elicit a higher level of
behavioral response from bison and elk than snowmobiles. Thus, restricting OSV traffic to
snowcoaches would not completely eliminate impacts to wildlife. However, the mitigations
(limited number of visitors, continued wildlife monitoring, and mandatory travel in
snowcoaches) discussed above, and adaptive management, would limit any wildlife impacts
to acceptable levels. According to the best available information, impactson bison and elk
from alternative 2 are predicted to be negligible to moderate, adverse, short-term and direct.

In terms of cumulative effects, the adverse, short-term, and negligible to moderate impacts
resulting from direct and indirect actions described in this alternative would contribute a
negligible to minor, adverse, short-term impact to past, present, and foreseeable actions and
impacts on bison and elk. The impacts associated with alternative 2 are not predicted to be of
sufficient magnitude to constitute unacceptable impacts or impairment of elk and bison
populations.

Alternative 3
Vehicle- Caused Mortality

Alternative 3A would allow a higher number of OSVs than alternative 2, but all OSV traffic
would be confined to the road from Yellowstone’s South Entrance to Old Faithful. This area
is not important winter range for ungulates: bison and elk are almost non-existent on these
road segments. The reduced concentration and changed traffic pattern would reduce the
potential for OSV-wildlife encounters, thereby reducing the risk of vehicle-caused mortality.
Under alternative 3A, then, the potential for vehicle collisions would decrease relative to
both historical and current conditions. The possibility of individual bison and elk being
killed by OSVs would continue to exist, but given the relatively low risk of wildlife-OSV
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collisions on the road from YNP’s South Entrance to Old Faithful, vehicle collision impacts
to bison and elk are predicted to be negligible, adverse, short-term, and direct.

Under alternative 3B, impacts would be even less, because this no-action possibility would
eliminate all possibility of visitors’ OSV-wildlife encounters and vehicle-caused mortality.

Displacement

Because OSV traffic through bison and elk winter ranges is substantially reduced under
alternative 3A, the potential for bison and elk displacement relative to historical conditions,
current conditions, and all other alternatives (except alternative 3B) is decreased. The
restriction of OSV traffic to YNP’s Old Faithful to South Entrance road is predicted to
significantly reduce the likelihood of wildlife-OSV encounters. Elk and bison in Yellowstone
have historically utilized the same winter ranges despite increasing OSV use and this
alternative moves OSV use outside of important winter range. Therefore, the impacts of
displacement under alternative 3A are predicted to be negligible, adverse, short-term, and
direct.

Under alternative 3B, impacts would be even less. Because OSV traffic through bison and elk
winter ranges would be eliminated there would be no potential for bison and elk
displacement.

Behavioral and Physiological Responses

Past patterns of OSV use in the parks featured higher numbers of OSVs and oversnow travel
occurred in all areas of the parks accessible by the main roadways. These conditions did not
result in significant impacts to bison and elk populations in the parks. Under alternative 3A,
OSV presence in bison and elk winter ranges is substantially reduced by the restriction of
having only the South Entrance to Old Faithful road open. In recent snowmobile surveys,
nine groups of wildlife were encountered on the South Entrance Road and only three
interactions were documented between wildlife and OSVs. This suggests that the OSV traffic
pattern under alternative 3A is unlikely to result in frequent interactions between humans
and wildlife, substantially reducing behavioral responses and physiological costs to bison and
elk. For these reasons, alternative 3A is predicted to decrease the potential for behavioral
responses and associated physiological responses, relative to historical conditions, current
conditions, and all other alternatives except 3B. Impacts resulting from responses by bison
and elk are predicted to be negligible to minor, adverse, short-term, and direct.

Under alternative 3B, impacts would be even less. This variation would eliminate the
potential for behavioral responses and associated physiological responses relative to
historical conditions, current conditions, and all other alternatives.

Population- level Impacts

No adverse population level impacts to bison and elk have been detected under higher levels
of winter use than proposed in alternative 3A, so decreased levels of use and restriction of
OSV traffic to areas outside bison and elk winter ranges should minimize impacts to wildlife.
Thus, population-level impacts are predicted to be negligible.

Under variation 3B, the potential for population-level impacts would be eliminated.
Mitigations

Mitigations for bison and elk impacts under alternative 3 would be the same as those for
alternative 1, with the additional mitigation that most areas of Yellowstone frequented by
wildlife would be closed to human entry, virtually eliminating any possibility of adverse
human impacts upon wildlife.
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Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect bison and elk are the same as those for alternative 1. Cumulative effects for this
alternative would be slightly less than those for Alternative 1, because only the Old Faithful
to South Entrance Road is open; that road does not traverse important wildlife habitat.

Conclusion

The qualitative assumptions, grounded in the available literature on bison and elk, made in
this analysis are that increases in winter traffic levels and associated human recreational
activity cause increases in vehicle-caused mortality, wildlife displacement, behavior- or
physiology-related energy costs, and the potential for adverse demographic impacts.
Alternative 3A would restrict OSV traffic to roads which are not located in important
ungulate winter ranges. Under alternative 3A, OSVs are predicted to interact substantially
less frequently with wildlife, resulting in less mortality, less displacement, fewer negative
behavioral responses and no population-level impacts. Mitigations such as guiding, lower use
levels and continued monitoring, in conjunction with adaptive management, would
substantially reduce human impacts upon bison and elk. Thus, according to the best available
information, impacts under alternative 3A are predicted to be negligible to minor, adverse,
short-term and direct. There would be no impacts under alternative 3B.

In terms of cumulative effects, the negligible to minor, adverse, and short-term impacts
resulting from direct and indirect actions described in this alternative would contribute a
negligible, adverse, and short-term impact to past, present, and foreseeable actions and
impacts on bison and elk. The impacts associated with either variation of alternative 3 would
not be of sufficient magnitude to constitute unacceptable impacts or impairment of elk and
bison resources.

Alternative 4
Vehicle- Caused Mortality

This alternative would increase the potential for vehicle-killed bison and elk relative to
historical conditions, current conditions, and alternatives 1, 2, 3, 5, and 7 due to increased
OSV numbers in the parks. Alternative 4 would decrease the risk of vehicle-killed bison and
elk relative to alternative 6. The possibility of individual bison and elk being killed by OSVs
exists under alternative 4 because the level of use could be up to 29% higher than historical
daily averages. While the numbers of individual bison and elk struck could substantially rise
under this alternative, the overall number of collisions between ungulates and OSVs is likely
to be small. Thus, according to the best available information, vehicle collision impacts to
bison and elk are predicted to be minor, adverse, short-term, and direct under alternative 4.

Displacement

Because this alternative would allow more recreational use, it would increase the possibility
for bison and elk displacement relative to all other alternatives, current conditions, and
historic conditions. Daily average snowmobile traffic under alternative 4 could rise 29% from
the historical average of 795 snowmobiles per day. Displacement impacts to bison and elk
under alternative 4 are predicted to be moderate, adverse, short-term, and direct, and greater
than all other alternatives or historic or current conditions.

Behavioral and Physiological Responses

Because traffic volumes under alternative 4 would be higher than historical averages, the
frequency of behavioral responses would also be higher than historical conditions, current
conditions, and all other alternatives. Therefore, the incidence of bison or elk responding
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behaviorally or physiologically to human activity is predicted to increase under this
alternative. The impacts of this alternative are predicted to be moderate, adverse, short-term,
and direct.

Population- level Impacts

Population-level effects presumably result from cumulative effects to individual animals.
Alternative 4 represents an increase over historical levels of daily OSV use. While effects are
predicted to increase over historical levels, the best available information suggests that
interactions with groomed roads and human activities associated with oversnow recreation
do not appear to be a primary factor influencing the distribution and movements of bison
and elk in YNP. The lack of long-term adverse impacts to individual bison and elk suggests
that their populations would experience only minor effects even under increased use.
Therefore, in accordance with the best available information, the population-level impacts of
this alternative are predicted to be minor, adverse, short-term, and direct.

Mitigations

Mitigations for bison and elk impacts under alternative 4 would be the same as those for
alternative 1, although the mitigations would be less effective under this alternative due to
this alternative’s higher daily visitation limit and provision for some visitors to be unguided.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect bison and elk are the same as those for alternative 1. Cumulative effects for this
alternative would be higher than those for Alternative 1, due to the greater volume of OSV
traffic and the provision for some unguided visitation permitted under this alternative.

Conclusion

The qualitative assumptions, grounded in the available literature on bison and elk, made in
this analysis are that increases in winter traffic levels and associated human recreational
activity cause increases in vehicle-caused mortality, wildlife displacement, behavior- or
physiology-related energy costs, and the potential for adverse demographic impacts. The
number of OSVs allowed under this alternative would be an increase of 29% over historical
daily averages. Effects are, therefore, predicted to increase over historical conditions, current
conditions, and all other alternatives. However, the mitigations (limited number of visitors,
continued wildlife monitoring, and use of commercial guides for 75% of park visitors)
discussed above and adaptive management would limit wildlife impacts to some degree.
While seventy-five percent of snowmobile riders would be led by a commercial guide under
this alternative, twenty-five percent would not be. Under such conditions, the majority of
OSV users would be less likely to interact improperly with wildlife, causing less mortality, less
displacement, and fewer negative behavioral and physiological responses, but a substantial
minority would be more likely to exhibit such behaviors and associated wildlife effects. For
these reasons, impacts under this alternative are predicted to be minor to moderate, adverse,
short-term and direct.

In terms of cumulative effects, the minor to moderate, adverse, and short-term impacts
resulting from direct and indirect actions described in this alternative would contribute a
minor, adverse, and short-term impact to past, present, and foreseeable actions and impacts
on bison and elk. The impacts associated with alternative 4 would not be of sufficient
magnitude to constitute unacceptable impacts or impairment of elk and bison wildlife
resources.
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Alternative 5
Vehicle- Caused Mortality

No population-level impacts to bison and elk resulting from vehicle collisions have been
detected during periods of higher levels of OSV use. While the possibility of individual bison
and elk being killed by OSVs exists under this alternative, the overall number of each species
is expected to be small. Thus, according to the best available information, vehicle collision
impacts to bison and elk are predicted to be negligible, adverse, short-term, and direct under
alternative 5. The potential for vehicle collisions with individual bison and elk would be
higher, relative to alternatives 2, 3, and current conditions, due to the increased OSV
numbers under this alternative. Alternative 5 would decrease the potential for vehicle
collisions relative to historical conditions and alternatives 1, 4, and 6. While this alternative
and alternative 7 differ in that this alternative includes the provision for unguided
snowmobiles, vehicle collisions under this alternative would be similar to alternative 7
because the number of OSVs is comparable.

Displacement

Levels of OSV use higher than what would be seen under alternative 5 have not resulted in
significant, long-term displacement of bison or elk. While the possibility of individual bison
and elk being displaced exists under this alternative, those effects are predicted to be
localized and low in frequency. Thus, displacement impacts to individual bison and elk under
alternative 5 are predicted to be minor to moderate, adverse, short-term, and direct. Because
this alternative would allow more recreational use than alternatives 2, 3, and 6, it would
increase the potential for displacement relative to those alternatives. Because use under this
alternative would be less than alternatives 1, 4, and historic conditions, this alternative would
decrease the risk of displacement relative to them. While this alternative and alternative 7
differ in that this alternative includes the provision for unguided snowmobiles, displacement
under this alternative would be similar to alternative 7 because the number of OSVs is
comparable.

Behavioral and Physiological Responses

Bison and elk have continued to occupy the same historical winter range in the Madison and
Firehole drainages of YNP while exposed to the highest levels of OSV traffic in the park. This
alternative would decrease OSV traffic relative to historic use, so the impacts to bison and elk
resulting from behavioral and physiological responses under alternative 5 are predicted to be
minor to moderate, adverse, short-term, and direct. The potential for OSV encounters with
individual bison and elk would increase under this alternative relative to alternatives 2, 3, 6,
and current conditions, because of increased OSV numbers. This alternative would decrease
the potential for behavioral and physiological responses relative to historic conditions and
alternatives 1 and 4. While this alternative and alternative 7 differ in that this alternative
includes the provision for unguided snowmobiles, the potential for behavioral and
physiological responses under this alternative would be similar to alternative 7 because the
number of OSVs is comparable.

Population- level Impacts

Population-level effects presumably result from cumulative effects to individual animals. In
the case of OSV use and winter recreation, no adverse population level impacts to bison and
elk have been detected under higher levels of winter use in the parks, so decreased levels of
use under alternative 5 relative to historic conditions should minimize the possibility of
population-level impacts to wildlife. Thus, population-level impacts are predicted to be
negligible, adverse, short-term, and direct.
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Mitigations

Mitigations for bison and elk impacts under alternative 5 would be the same as those for
alternative 1, although the mitigations would be less effective under this alternative due to
this alternative’s provision for some visitors to be unguided.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect bison and elk are the same as those for alternative 1. Cumulative effects for this
alternative would be about the same as those for Alternative 1, due to the provision for some
unguided visitation under this alternative.

Conclusion

The qualitative assumptions, grounded in the available literature on bison and elk, made in
this analysis are that increases in winter traffic levels and associated human recreational
activity cause increases in vehicle-caused mortality, wildlife displacement, behavior- or
physiology-related energy costs, and the potential for adverse demographic impacts.
However, the mitigations (limited number of visitors, continued wildlife monitoring, and use
of commercial guides for 80% of park visitors) discussed above and adaptive management
would limit impacts to acceptable levels. While eighty percent of snowmobile riders would
be led by a commercial guide under this alternative, twenty percent would not be. Under
such conditions, the majority OSV users would be less likely to interact improperly with
wildlife, causing less mortality, less displacement, and fewer negative behavioral and
physiological responses, but a substantial minority could be more likely to exhibit such
behaviors and associated wildlife effects. According to the best available information,
impacts under this alternative are predicted to be negligible to moderate, adverse, short-
term, and direct.

In terms of cumulative effects, the negligible to moderate, adverse, and short-term impacts
resulting from direct and indirect actions described in this alternative would contribute a
negligible to minor, adverse, and short-term impact to past, present, and foreseeable actions
and impacts on bison and elk. The impacts associated with alternative 5 would not be of
sufficient magnitude to constitute unacceptable impacts or impairment of elk and bison
wildlife resources.

Alternative 6

Yellowstone’s Lamar Valley represents the best approximation of the conditions possible
under this alternative. Cooke City and Silver Gate, Montana, are located on Yellowstone’s
northeast entrance road and the road from Mammoth Hot Springs to these communities is
plowed to provide winter access for their residents and winter visitors. Throughout much of
this plowed road corridor—but especially in the Lamar River valley—ungulates (especially
elk and bison) find some of the best winter range in Yellowstone. The national forests
adjacent to the northeast corner of Yellowstone are popular destinations for winter
recreationists, bringing many residents, skiers, snowmobilers, park visitors, delivery vehicles,
and wildlife watchers to the northeast entrance road during the winter months. For the
following analyses, the number of wheeled vehicles allowed on Yellowstone’s west-side
roads under this alternative (100) is less than the unregulated number allowed between
Mammoth Hot Springs and Cooke City in the winter.

Vehicle-related Mortality

Alternative 6 reduces the amount of oversnow traffic in relation to some other alternatives,
but would increase the amount of wheeled traffic through bison and elk winter range on the
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west side of YNP. In order to allow wheeled vehicles to utilize interior park roads, traffic
under this alternative would include snow plows and other heavy snow-clearing equipment.
The possibility would exist for individual bison and elk to be killed either by OSVs or by
wheeled vehicles.

Wheeled Vehicles — Given that wheeled vehicle traffic was responsible for 99% of the wildlife
road kill in Yellowstone from 1989 to 1999, this alternative would increase the risk of
wheeled vehicle-caused mortality relative to historical conditions, current conditions, and all
other alternatives. However, 40% of the mortality during that period occurred on Highway
191, a U.S. highway on YNP’s western boundary (management of this highway is outside the
scope of this EIS). No significant adverse impacts to bison and elk have been detected due to
summer vehicle-related mortality, nor have adverse population-level effects been found
resulting from winter wheeled vehicle collisions on the northeast entrance road. Wheeled
traffic under alternative 6 is predicted to remain well below the levels of summer and
northeast entrance road vehicle traffic. Potential impacts from wheeled vehicle traffic would
be mitigated in several ways, as described in the mitigations section below.

Oversnow vehicles — This analysis assumes the same qualitative relationship between OSV
numbers and wildlife mortality as the other alternatives. Historical OSV use, at levels higher
than the 480 OSVs (combined for both parks) allowed under alternative 6, has not resulted in
a degree of vehicle-caused mortality high enough to impact bison or elk populations. In areas
not influenced by plowing operations, alternative 6 would reduce the probability of bison
and elk vehicle-related mortality relative to alternatives 1, 4, 5, 7, and historic conditions.
This alternative would increase the probability relative to alternatives 2, 3, and current
conditions.

Owverall Impact — Vehicle collision impacts to bison and elk are predicted to be minor,
adverse, short-term, and direct under alternative 6.

Displacement

Wheeled vehicles — Bison and elk populations on Yellowstone’s Northern Range have not
declined as a result of displacement impacts caused by winter wheeled vehicle use in that
area. Similarly, winter wheeled traffic under alternative 6 is expected to remain below
unregulated summer levels on both that stretch of road and the currently plowed winter
roads. Bison and elk populations in the parks have not declined as a result of displacement
impacts associated with summer traffic levels. The impact of winter wheeled traffic under
alternative 6 is limited to the plowed roads. Plowing operations would be designed to
minimize wildlife disturbance.

Oversnow vehicles - This analysis assumes that increased OSV numbers are concomitant with
increased wildlife displacement. Historical levels of OSV use higher than the 480 OSVs
allowed under alternative 6 have not resulted in significant, long-term displacement of bison
or elk. In areas uninfluenced by plowing operations, alternative 6 reduces the probability of
bison and elk displacement relative to alternatives 1, 4, 5, 7, and historic conditions. This
alternative would increase that possibility relative to alternatives 2, 3, and current conditions.
OSV impacts under alternative 6 would be dispersed in patterns similar to other alternatives.

Owerall Impact - According to the best available evidence, overall displacement impacts to
bison and elk are predicted to be moderate, adverse, short-term, and direct.

Behavioral and Physiological Responses

Wheeled vehicles - Bison and elk populations on Yellowstone’s Northern Range have not
declined as a result of behavioral or physiological impacts caused by winter wheeled vehicle
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use in that area. Similarly, winter wheeled traffic under alternative 6 is expected to remain
below unregulated summer levels on both that stretch of road and the currently plowed
winter roads. Bison and elk populations in the parks have not declined as a result of impacts
associated with summer traffic levels. The impact of winter wheeled traffic under alternative
6 would be limited to the plowed roads. Plowing operations would be designed to minimize
wildlife disturbance. Consequently, some of the potential wildlife impacts of this alternative
would be mitigated through adjustments in plowing design.

Oversnow vehicles — This analysis assumes that an increase in OSV numbers would bring an
increase in wildlife behavioral responses. Historical levels of OSV use higher than the 440
snowmobiles allowed under alternative 6 have not resulted in bison and elk behavioral
responses that reach population-level significance. Consequently, in areas not influenced by
plowing operations, alternative 6 reduces the probability of bison and elk behavioral and
physiological responses relative to relative to alternatives 1, 4, 5, 7, and historic conditions.
This alternative would increase that possibility relative to alternatives 2, 3, and current
conditions. Alternative 6 would also allow groups of eight snowmobiles with one guide or
groups of 17 snowmobiles with two guides. The likelihood of bison actively responding to
groups increases as bison encounter the larger groups of 17 allowable under alternative 6.

Owverall - According to the best available information, impacts due to behavioral and
physiological responses from bison and elk would be moderate, adverse, short-term, and
direct under alternative 6.

Population- level Impacts

Wheeled vehicles - As presented in the introduction to this alternative’s analysis, bison and elk
on the Yellowstone’s northeast entrance road are exposed to winter wheeled vehicle levels
higher than those expected under alternative 6. Bison and elk populations in the parks have
not declined as a result of interactions with wheeled vehicle traffic in the summer or
extensive snow-clearing operations in either park in the spring, suggesting that any impacts
to individual animals have been compensated for at the population level.

Oversnow vehicles - No adverse population-level impacts to bison and elk have been
detected under higher levels of winter use in the parks, so decreased levels of use under
alternative 6 should minimize the possibility of population-level impacts to wildlife.

Owverall Impact - In accordance with the best available evidence, negligible population-level
impacts are predicted to occur under alternative 6.

Mitigations

Mitigations for bison and elk impacts under alternative 6 would be the same as those for
alternative 1, plus several additional mitigations. The mortality risk to bison and elk from
wheeled vehicle traffic would be mitigated in several ways. First, only Yellowstone’s west-
side roads would be plowed under this alternative. Wheeled vehicle numbers would be
limited to 100 per day and all such vehicles would be commercially-guided. Further, guided
wheeled vehicle traffic in the winter is expected to travel at lower speeds than summer
wheeled traffic (mainly due to snow-packed road conditions) and professional drivers would
be familiar with common wildlife locations, both on and off the road.

Plowing operations would be designed to provide escape routes in the roadside snow berms
for wildlife that might be caught on plowed roads.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect bison and elk are the same as those for alternative 1. Cumulative effects for this
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alternative would be about the same as those for Alternative 1, due to the provision for
wheeled vehicle traffic on Yellowstone’s west side.

Conclusion

The qualitative assumptions, grounded in the available literature on bison and elk, made in
this analysis are that increases in winter traffic levels and associated human recreational
activity cause increases in vehicle-caused mortality, wildlife displacement, behavior- or
physiology-related energy costs, and the potential for adverse demographic impacts.
However, the mitigations (limited number of visitors, continued wildlife monitoring, use of
commercial guides, wheeled vehicle operations, and plowing operations) discussed above,
and adaptive management, would limit any wildlife impacts to acceptable levels.

While the number of OSVs in the parks under alternative 6 is reduced relative to some other
alternatives, the number of wheeled vehicles allowed into YNP would increase relative to all
other alternatives. During winter, bison and elk congregate on winter ranges. In the Madison,
Firehole, and Gibbon drainages, roads traverse some of these low-elevation areas. Factors
such as severe weather and foraging requirements may leave animals less able to disperse to
areas away from roads as they can in the summer months. However, on Yellowstone’s
Northern Range, a similar situation exists and ungulate populations have not experienced
significant adverse effects when exposed to higher levels of wheeled traffic.

According to the best available evidence, then, impacts on bison and elk under alternative 6
are predicted to be negligible to moderate, adverse, short-term and direct.

In terms of cumulative effects, the negligible to moderate, adverse, and short-term impacts
resulting from direct and indirect actions described in this alternative would contribute a
negligible to minor, adverse, and short-term impact to past, present, and foreseeable actions
and impacts on bison and elk. The impacts associated with alternative 6 would not be of
sufficient magnitude to constitute unacceptable impacts or impairment of elk and bison
populations.

Alternative 7
Vehicle- Caused Mortality

No population-level impacts to bison and elk resulting from vehicle collisions have been
detected during periods of higher levels of OSV use. While the possibility of individual bison
and elk being killed by OSVs exists under this alternative, the overall number of each species
is expected to be small. Thus, according to the best available information, vehicle collision
impacts to bison and elk are predicted to be negligible, adverse, short-term, and direct under
alternative 7. The potential for vehicle collisions with individual bison and elk would be
higher, relative to alternatives 2, 3, and current conditions, due to the increased OSV
numbers under this alternative. Alternative 7 would decrease the potential for vehicle
collisions relative to historical conditions and alternatives 1, 4, and 6. Vehicle collisions
involving bison and elk under this alternative would be similar to alternative 5 because the
number of OSVs is comparable. Unlike alternative 5, this alternative requires all OSVs to be
commercially guided.

Displacement

Levels of OSV use higher than what would be seen under alternative 7 have not resulted in
significant, long-term displacement of bison or elk. While the possibility of individual bison
and elk being displaced exists under this alternative, those effects are predicted to be
localized and low in frequency. Thus, displacement impacts to individual bison and elk under
alternative 7 are predicted to be minor to moderate, adverse, short-term, and direct. Because
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this alternative would allow more recreational use than alternatives 2, 3, and 6, it would
increase the potential for displacement relative to those alternatives. Because use under this
alternative would be less than alternatives 1, 4, and historic conditions, this alternative would
decrease the risk of displacement relative to them. Displacement of bison and elk under this
alternative would be similar to alternative 5 because the number of OSVs is comparable.
Unlike alternative 5, this alternative requires OSVs to be commercially guided.

Behavioral and Physiological Responses

Bison and elk have continued to occupy the same historical winter range in the Madison and
Firehole drainages of YNP while exposed to the highest levels of OSV traffic in the park. This
alternative would decrease OSV traffic relative to historic use, so the impacts to bison and elk
resulting from behavioral and physiological responses under alternative 7 are predicted to be
minor to moderate, adverse, short-term, and direct. The potential for OSV encounters with
individual bison and elk would increase under this alternative relative to alternatives 2, 3, and
6, and current conditions, because of increased OSV numbers. This alternative would
decrease the potential for behavioral and physiological responses relative to historic
conditions and alternatives 1 and 4. The potential for behavioral and physiological responses
by bison and elk under this alternative would be similar to alternative 5 because the number
of OSVs is comparable. Unlike alternative 5, this alternative requires OSVs to be
commercially guided.

Population- level Impacts

Population-level effects presumably result from cumulative effects to individual animals. In
the case of OSV use and winter recreation, no adverse population level impacts to bison and
elk have been detected under higher levels of winter use in the parks, so decreased levels of
use under alternative 7 relative to historic conditions should minimize the possibility of
population-level impacts to wildlife. Thus, population-level impacts are predicted to be
negligible, adverse, short-term, and direct.

Mitigations

Mitigations for bison and elk impacts under alternative 7 would be the same as those for
alternative 1.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect bison and elk are the same as those for alternative 1. Cumulative effects for this
alternative would be about the same as those for Alternative 1 because vehicle numbers
would be similar (fewer snowmobiles under this alternative, but five more snowcoaches,
which elicit greater behavioral responses from wildlife due to their larger visual profile).

Conclusion

The qualitative assumptions, grounded in the available literature on bison and elk, made in
this analysis are that increases in winter traffic levels and associated human recreational
activity cause increases in vehicle-caused mortality, wildlife displacement, behavior- or
physiology-related energy costs, and the potential for adverse demographic impacts.
However, the mitigations (limited number of visitors, continued wildlife monitoring)
discussed above, and adaptive management, would limit impacts to acceptable levels. Guided
OSV users would be less likely to interact improperly with wildlife, causing less mortality, less
displacement, and fewer negative behavioral and physiological responses. According to the
best available information, impacts under this alternative are predicted to be negligible to
moderate, adverse, short-term, and direct.
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In terms of cumulative effects, the negligible to moderate, adverse, short-term impacts
resulting from direct and indirect actions described in this alternative would contribute a
negligible to minor, adverse, and short-term impact to past, present, and foreseeable actions
and impacts on bison and elk. The impacts associated with alternative 7 would not be of
sufficient magnitude to constitute unacceptable impacts or impairment of elk and bison
wildlife resources.

Impacts on Wolves by Alternative

Alternative 1
Vehicle-Caused Mortality

Under this alternative, the potential for vehicle collisions would increase relative to current
conditions and alternatives 2, 3, 5, and 7 because of higher OSV numbers. This alternative
would decrease the potential for vehicle collisions relative to historic conditions and
alternatives 4 and 6. Impacts are predicted to be negligible, adverse, direct, and short-term.

Displacement, Behavioral, and Physiological Effects

Under this alternative, the potential for displacement and behavioral and physiological
responses by wolves under this alternative would increase relative to current conditions and
alternatives 2, 3, 5, 6, and 7 because of higher OSV numbers. This alternative would decrease
the potential relative to historic conditions and alternative 4. Impacts are predicted to be
adverse, moderate, direct, and short-term.

Population-level Effects

While OSVs and associated human activity may displace wolves for short periods of time,
there is no evidence from wolf territories in the parks of large-scale displacement or habitat
avoidance in the parks. Wolves appear to interact with OSVs rarely, minimizing direct
behavioral and physiological impacts from contact with oversnow vehicle traffic. Wolf
abundance in the parks has increased, including during periods of intense OSV use. Data
suggest that inter-species aggression and natural causes influence park wolf populations
more than OSV use. The best available information suggests that the impacts associated with
this alternative upon wolf populations would be negligible.

Mitigations

The impacts identified above would be mitigated in several ways under this alternative. First,
daily entry restrictions would limit OSV visitation to a level substantially less than the historic
limits. Because most impacts increase with the numbers of visitors, restricting visitor
numbers also limits wildlife impacts. Secondly and as discussed in section 2.5.3, monitoring
of human-wildlife interactions will continue under all alternatives. If monitoring indicates
that human presence or activities are having unacceptable effects on wildlife that cannot
otherwise be mitigated, selected areas of the parks (including sections of roads) may be
closed to visitor use. Third, and as discussed in Chapter III, the requirement to use
commercial guides is an effective mitigation for some human impacts upon wildlife. Guides
are trained to avoid causing wildlife displacement or stress and are familiar with likely
wildlife locations along the road system. Accompanied by guides, OSV users may be less
likely to interact improperly with wildlife, causing less mortality, less displacement, and
fewer negative behavioral and physiological responses. Finally, in accordance with park
policy, areas within a one-mile radius of wolf dens are closed to public entry in YNP; GTNP
also has the authority to enact closures. In YNP, many of the wolf dens are within grizzly
bear spring closure areas and thus are not subjected to disturbance from humans.
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Cumulative Effects

The area of concern includes habitat for wolves within the three park units and other habitat
beyond the parks’ boundaries.

Currently, the USFWS is considering delisting wolves in the northern Rockies from the
threatened and endangered species list under the Endangered Species Act. In February 2008,
the agency plans to propose removing the species from the list in Idaho, Montana,
Yellowstone and Grand Teton National Parks, and eastern Wyoming. Delisting in the
remainder of western Wyoming will be contingent upon current negotiations between the
state and the USFWS regarding the state’s wolf management plan. Montana and Idaho have
already produced such plans ensuring the long-term viability of wolf populations; the
USFWS has accepted those plans. Once delisted, management of wolves in the three states
will be transferred to them (some elements of wolf management in Montana and Idaho
already have been). While this transfer of management responsibility could include wolf
hunting, the states must ensure the long-term viability of wolves, as stated above.

Population growth in the GYA, rural land subdivision, improving snowmobile technologies,
and increasing outfitter/guide activity can all influence wolf populations by introducing more
recreationists into big game and wolf habitat and/or fragmenting wildlife habitat. Wolf
sightings in particular are highly desired components of many guided tours in the parks,
although guides generally remain at respectful distances from wolves. Additionally, Grand
Teton has recently completed a summer transportation plan, Teton County has completed
the Teton Pathways Master Plan, and several of the forests in the region are revising their
forest plans and/or travel plans. Wolves could be affected by these trends and plans.
However, the federal and state wildlife management agencies are required to ensure the
species’ long-term survival.

The Gallatin National Forest has consolidated much of its checker-boarded holdings in
recent years, although that has also been accompanied by the consolidation of private lands,
especially in the Big Sky area. It is difficult to predict the net effect of these actions on wolves,
since the consolidated USFS lands are less likely to be developed while the private lands are
more likely to be.

Noxious weed growth is a problem throughout the GYA, with potentially adverse effects on
wolf prey species. The federal, state, and county agencies have active noxious weed control
programs which attempt to prevent further spread of these plants, limiting their effect on
wolf prey species and, therefore, wolves. Additionally, restoration of some of the Gardiner
Basin would have likely benefits for both wolf prey species, since the native plants they prefer
would be favored by such restoration.

Ranching and cattle grazing will continue to occur outside and on the border of the national
parks. While the majority of wolves prey exclusively on wild game, a small percentage preys
upon domestic livestock. When this occurs, the depredating wolves are usually removed
from the population. Such control activities will continue, with more of the authority to do
so transferred to the states and ranchers affected as delisting proceeds. These actions clearly
have adverse effects upon wolves, but the states are required to maintain viable populations
of wolves for perpetuity.

Road construction is a recurring event in the region, as are other construction projects such
as the new West Entrance in Yellowstone. Within the parks, such projects are undertaken in
such a way as to minimize their effects on wolves; on the national forests, this is generally
true as well. For example, most facility construction projects within the parks and forests are
either replacements of existing facilities or are located within existing developed areas,
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therefore minimizing their effects upon wolves. Still, the faster travel speeds usually resulting
from road improvements can result in greater wolf road kill.

Conclusion

The qualitative assumptions, grounded in the available literature on wolves, made in this
analysis are that although increases in winter traffic levels and associated human recreational
activity may cause increases in vehicle-caused mortality, wildlife displacement, and behavior-
or physiology-related energy costs; wolf populations would not be affected. Additionally, the
mitigations (limited number of visitors, continued wildlife monitoring, mandatory guiding,
and seasonal closures around wolf dens) discussed above would limit any wolf impacts to
acceptable levels. According to the best available information, then, impacts under this
alternative are predicted to be negligible to moderate, adverse, short-term, and direct. In
terms of cumulative effects, the negligible to moderate, adverse, short-term impacts resulting
from direct and indirect actions described in this alternative would contribute a negligible to
minor impact to past, present, and foreseeable actions and impacts on wolves. The impacts
associated with alternative 1 would not be of sufficient magnitude to constitute unacceptable
impacts or impairment of wolf wildlife resources.

Alternative 2
Vehicle-Caused Mortality

The potential for vehicle-caused mortality would decrease relative to historic and current
conditions and alternatives 1, 4, 5, 6, and 7 because overall traffic volume in the parks would
decrease under this alternative. The potential for such mortality would increase relative to
alternative 3. Impacts are predicted to be negligible, adverse, direct, and short-term.

Displacement, Behavioral, and Physiological Effects

The potential for displacement and behavioral and physiological responses under this
alternative would decrease relative to historic and current conditions and alternatives 1, 4, 5,
6, and 7 because overall traffic volume in the parks would decrease under this alternative.
This alternative would increase that possibility in comparison to alternative 3. However, a
lack of snowmobile traffic (as called for under this alternative) will not eliminate impacts to
wolves. Therefore, impacts are predicted to be adverse, minor to moderate, direct, and short-
term.

Population-level Effects

For the reasons expressed in this topical area discussion under alternative 1, this alternative
would have negligible effects upon wolf populations.

Mitigations

Mitigations for wolf impacts under alternative 2 would be the same as those for alternative 1.
While this alternative would have no commercial snowmobile guides because snowmobiles
would be banned, snowcoach drivers have the same mitigating effects upon wildlife.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect wolves are the same as those for alternative 1. Cumulative effects for this alternative
would be about the same as those for Alternative 1.

Conclusion

The qualitative assumptions, grounded in the available literature on wolves, made in this
analysis are that increases in winter traffic levels and associated human recreational activity
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cause increases in vehicle-caused mortality, wildlife displacement, and behavior- or
physiology-related energy costs; wolf populations would not be affected. However, the
mitigations (limited number of visitors, continued wildlife monitoring, mandatory use of
guided snowcoaches, and seasonal closures around wolf dens) discussed above, and adaptive
management, would limit any wolf impacts to acceptable levels. According to the best
available information, impacts on wolves from alternative 2 are predicted to be negligible to
moderate, adverse, short-term, and direct.

In terms of cumulative effects, the negligible to moderate, adverse, short-term impacts
resulting from direct and indirect actions described in this alternative would contribute a
negligible to minor, adverse, and short-term impact to past, present, and foreseeable actions
and impacts on wolves. The impacts associated with alternative 2 are not predicted to be of
sufficient magnitude to constitute unacceptable impacts or impairment of wolf populations.

Alternative 3
Vehicle-Caused Mortality

The potential for vehicle-caused mortality under this alternative would be substantially
reduced by the closure of most or all roads to OSV traffic, and the fact that the remaining
road open to OSV travel under alternative 3A is not frequented by wolves because little prey
exists there. Under alternative 3 the potential for vehicle collisions would decrease relative to
historic and current conditions and all other alternatives. Under alternative 3B, there would
be no potential for vehicle-caused mortality from recreational OSV. Wheeled vehicle risks
would be confined to Highway 191 and the road from Gardiner to the Northeast Entrance.
Impacts are predicted to be negligible.

Displacement, Behavioral, and Physiological Effects

The potential for displacement and behavioral and physiological responses under alternative
3A would be substantially reduced by the restriction of OSV traffic to fewer roads, roads
which are not frequented by wolves. Under this alternative, the potential would decrease
relative to historic and current conditions and all other alternatives. Under alternative 3B,
there would be no potential for displacement, behavioral, and physiological effects from
recreational OSV use. Wheeled vehicle risks would be confined to U.S. Highway 191 and the
Northeast Entrance Road, whose management is outside the scope of this EIS. Impacts are
predicted to be negligible.

Population-level Effects

For the reasons expressed in this topical area discussion under alternative 1, this alternative
would have negligible effects upon wolf populations.

Mitigations

Mitigations for wolf impacts under alternative 3 would be the same as those for alternative 1,
with the additional mitigation that virtually all areas of Yellowstone frequented by wildlife
would be closed to recreational use, virtually eliminating any possibility of adverse human
impacts upon wildlife.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect wolves are the same as those for alternative 1. Cumulative effects for this alternative
would be less than those for Alternative 1 because most roads traversing important wolf
habitat in Yellowstone would be closed to OSV traffic.
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Conclusion

The qualitative assumptions, grounded in the available literature on wolves, made in this
analysis are that increases in winter traffic levels and associated human recreational activity
cause increases in vehicle-caused mortality, wildlife displacement, and behavior- or
physiology-related energy costs; wolf populations would not be affected. Alternative 3A
restricts OSV traffic to roads which are not located in important wolf range. Under
alternative 3A, OSVs are predicted to interact substantially less frequently with wolves,
resulting in less mortality, less displacement, and fewer negative behavioral and physiological
responses and no population-level impacts. The other mitigations (guiding, lower numbers,
continued monitoring, and seasonal closures), and adaptive management, would also
substantially reduce any human impacts upon wolves. Thus, according to the best available
information, impacts under alternative 3A are predicted to be negligible, adverse, short-term,
and direct. There would be no impacts under alternative 3B.

In terms of cumulative effects, the negligible, adverse, short-term impacts resulting from
direct and indirect actions described in this alternative would contribute a negligible,
adverse, and short-term impact to past, present, and foreseeable actions and impacts on
wolves. The impacts associated with either alternative 3A or 3B would not be of sufficient
magnitude to constitute unacceptable impacts or impairment to wolves.

Alternative 4
Vehicle-Caused Mortality

The potential for vehicle-killed wolves under this alternative would increase relative to
historic and current conditions and all other alternatives except 6, due to increased OSV
numbers in the parks. Conversely, alternative 4 would have about the same risk of vehicle
impacts as alternative 6, because that alternative would allow a minor amount of wheeled
vehicle travel to occur. The impacts are predicted to be adverse, minor, direct, and short-
term.

Displacement, Behavioral, and Physiological Effects

The potential for displacement and behavioral and physiological responses to wolves under
this alternative would increase relative to historic and current conditions and all other
alternatives due to increased OSV numbers in the parks. The impacts are predicted to be
adverse, moderate, direct, and short-term.

Population-level Effects

For the reasons expressed in this topical area discussion under alternative 1, this alternative
would have negligible effects upon wolf populations.
Mitigations

Mitigations for wolf impacts under alternative 4 would be the same as those for alternative 1,
although the mitigations would be less effective under this alternative due to this alternative’s
higher daily visitation limit and provision for some visitors to be unguided.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect wolves are the same as those for alternative 1. Cumulative effects for this alternative
would be higher than those for Alternative 1, due to the greater volume of OSV traffic and
the provision for some unguided visitation permitted under this alternative.
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Conclusion

The qualitative assumptions, grounded in the available literature on wolves, made in this
analysis are that increases in winter traffic levels and associated human recreational activity
cause increases in vehicle-caused mortality, wildlife displacement, and behavior- or
physiology-related energy costs; wolf populations would not be affected. The number of
OSVs allowed under this alternative represents an increase of 29% over historical daily
averages. Effects are therefore predicted to increase over historical conditions, current
conditions, and all other alternatives. However, the mitigations (limited number of visitors,
continued wildlife monitoring, use of commercial guides for 75% of park visitors, and
seasonal closures around wolf dens) discussed above, and adaptive management, would limit
any wildlife impacts to some degree. While 75 percent of snowmobile riders would be led by
a commercial guide under this alternative, 25 percent would not be. Under such conditions,
the majority of OSV users would be less likely to interact improperly with wolves, causing
less mortality, less displacement, and fewer negative behavioral and physiological responses,
but a substantial minority of winter visitors would be more likely to exhibit such behaviors
and associated wildlife effects. For these reasons, impacts under this alternative are predicted
to be minor to moderate (negligible for wolf populations), adverse, short-term, and direct.

In terms of cumulative effects, the minor to moderate (negligible for wolf populations),
adverse, short-term impacts resulting from direct and indirect actions described in this
alternative would contribute a minor, adverse, and short-term impact to past, present, and
foreseeable actions and impacts on wolves. The impacts associated with alternative 4 would
not be of sufficient magnitude to constitute unacceptable impacts or impairment of wolf
resources.

Alternative 5
Vehicle-Caused Mortality

The potential for vehicle collisions with wolves under this alternative would increase relative
to current conditions and alternatives 2, 3A, and 3B, because of increased OSV numbers.
Conversely, this alternative would decrease the potential for vehicle collisions relative to
historical conditions and alternatives 1, 4, and 6. While this alternative and alternative 7 differ
in that this alternative includes the provision for unguided snowmobiles and keeps Sylvan
Pass open, vehicle collisions involving wolves under this alternative would be similar to
alternative 7 because the number of OSVs is comparable. The impacts are predicted to be
negligible, adverse, direct, and short-term.

Displacement, Behavioral, and Physiological Effects

The potential for wolf displacement and behavioral and physiological responses under this
alternative would increase relative to current conditions and alternatives 2, 3A, and 3B,
because of increased OSV numbers. This alternative would decrease the potential relative to
historic conditions and alternative 1 and 4. While this alternative and alternative 7 differ in
that this alternative includes the provision for unguided snowmobiles and keeps Sylvan Pass
open, displacement and behavioral and/or physiological impacts involving wolves under this
alternative would be similar to alternative 7 because the number of OSVs is comparable. The
impacts are predicted to be adverse, minor to moderate, direct, and short-term.

Population-level Effects

For the reasons expressed in this topical area discussion under alternative 1, this alternative
would have negligible effects upon wolf populations.
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Mitigations

Mitigations for wolf impacts under alternative 5 would be the same as those for alternative 1,
although the mitigations would be less effective under this alternative due to its provision for
some visitors to be unguided.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect wolves are the same as those for alternative 1. Cumulative effects for this alternative
would be about the same as those for Alternative 1.

Conclusion

The qualitative assumptions, grounded in the available literature on wolves, made in this
analysis are that increases in winter traffic levels and associated human recreational activity
cause increases in vehicle-caused mortality, wildlife displacement, and behavior- or
physiology-related energy costs; wolf populations would not be affected. However, the
mitigations (limited number of visitors, continued wildlife monitoring, use of commercial
guides for 80 percent of park visitors, and seasonal wolf den closures) discussed above and
adaptive management would limit any wildlife impacts to acceptable levels. While 80 percent
of snowmobile riders would be led by a commercial guide under this alternative, 20 percent
would not be. Under such conditions, the majority of OSV users would be less likely to
interact improperly with wildlife, causing less mortality, less displacement, and fewer
negative behavioral and physiological responses, but a substantial minority of such visitors
could be more likely to exhibit such behaviors and associated wildlife effects. According to
the best available information, impacts under this alternative are predicted to be negligible to
moderate, adverse, short-term, and direct.

In terms of cumulative effects, the negligible to moderate, adverse, short-term impacts
resulting from direct and indirect actions described in this alternative would contribute a
negligible to minor, adverse, and short-term impact to past, present, and foreseeable actions
and impacts on wolves. The impacts associated with alternative 5 would not be of sufficient
magnitude to constitute unacceptable impacts or impairment of wolf resources.

Alternative 6
Vehicle-Caused Mortality

The potential for wheeled vehicle impacts to wolves under this alternative would increase
relative to current and historic conditions and all other alternatives except 4, whose impacts
would be approximately the same as this alternative. This potential, however, would be
mitigated by the use of trained commercial drivers familiar with Yellowstone routes and
wolf-frequented areas, the low number of such vehicles (100 or less), and the slower winter
speed limits (35 in most areas) (see the mitigations section below). Also, in areas
uninfluenced by plowing operations, alternative 6 reduces the probability of wolf mortality
relative to historic conditions and alternatives 1, 4, 5, and 7 based on OSV numbers (although
this alternative would still increase that possibility relative to current conditions and
alternatives 2, 3A, and 3B in those areas). Overall, impacts are predicted to be adverse, minor,
direct, and short-term.

Displacement, Behavioral, and Physiological Effects

The potential for wolf displacement and behavioral and physiological responses under this
alternative would be reduced under alternative 6 relative to historic conditions and
alternatives 1, 4, 5, and 7 based on overall vehicle numbers. The potential for such effects
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would increase relative to current conditions and alternatives 2, 3A, and 3B. Impacts are
predicted to be adverse, minor to moderate, direct, and short-term.

Population-level Effects

For the reasons expressed in this topical area discussion under alternative 1, this alternative
would have negligible effects upon wolf populations.

Mitigations

Mitigations for wolf impacts under alternative 6 would be the same as those for alternative 1,
with several additional mitigations. The mortality risk to wolves from wheeled vehicle traffic
would be mitigated in several ways. First, only Yellowstone’s west-side roads would be
plowed under this alternative. Wheeled vehicle numbers would be limited to 100 per day and
all such vehicles would be commercially guided. Further, guided wheeled traffic in the winter
is expected to travel at lower speeds than summer wheeled traffic and professional drivers
would be familiar with common wildlife locations, both on and off the road. Plowing
operations would also be designed to provide escape routes in the roadside snow berms for
wildlife that may be caught on plowed roads.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect wolves are the same as those for alternative 1. Cumulative effects for this alternative
would be about the same as those for Alternative 1.

Conclusion

The qualitative assumptions, grounded in the available literature on wolves, made in this
analysis are that increases in winter traffic levels and associated human recreational activity
cause increases in vehicle-caused mortality, wildlife displacement, and behavior- or
physiology-related energy costs; wolf populations would not be affected. However, the
mitigations (limited number of visitors, continued wildlife monitoring, use of commercial
guides, seasonal closures around wolf dens, wheeled vehicle operations, and plowing
operations) discussed above, and adaptive management, would limit any wolf impacts to
acceptable levels.

While the number of OSVs in the parks under alternative 6 is reduced relative to some other
alternatives, the number of wheeled vehicles allowed into YNP would increase relative to all
other alternatives. During winter, wolf prey congregate on winter ranges. In the Madison,
Firehole, and Gibbon drainages, roads traverse some of these low-elevation areas. Factors
such as severe weather and foraging requirements may leave animals less able to disperse
away from roads as they can in the summer months. However, on Yellowstone’s Northern
Range, a similar situation exists and wolf prey populations have not experienced significant
adverse effects when exposed to higher levels of wheeled traffic.

According to the best available evidence, then, impacts on wolves under alternative 6 are
predicted to be negligible to moderate, adverse, short-term, and direct.

In terms of cumulative effects, the negligible to moderate, adverse, short-term impacts
resulting from direct and indirect actions described in this alternative would contribute a
negligible to minor, adverse, and short-term impact to past, present, and foreseeable actions
and impacts on wolves. The impacts associated with alternative 6 would not be of sufficient
magnitude to constitute unacceptable impacts or impairment of wolf populations.
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Alternative 7
Vehicle-Caused Mortality

The potential for vehicle collisions with wolves under this alternative would increase relative
to current conditions and alternatives 2, 3A, and 3B, because of increased OSV numbers.
Conversely, this alternative would decrease the potential for vehicle collisions relative to
historical conditions and alternatives 1, 4, and 6. Vehicle collisions involving wolves under
this alternative would be similar to alternative 5 because the number of OSVs is comparable.
Unlike alternative 5, this alternative requires all OSVs to be commercially guided and closes
Sylvan Pass. The impacts are predicted to be negligible, adverse, direct, and short-term.

Displacement, Behavioral, and Physiological Effects

The potential for wolf displacement and behavioral and physiological responses under this
alternative would increase relative to current conditions and alternatives 2, 3, and 6 because
of increased OSV numbers. This alternative would decrease the potential relative to historic
conditions and alternative 1 and 4. Displacement of wolves under this alternative would be
similar to alternative 5 because the number of OSVs is comparable. Unlike alternative 5, this
alternative requires OSVs to be commercially guided and closes Sylvan Pass. The impacts are
predicted to be adverse, minor to moderate, direct, and short-term.

Population-level Effects

For the reasons expressed in this topical area discussion under alternative 1, this alternative
would have negligible effects upon wolf populations.

Mitigations
Mitigations for wolf impacts under alternative 7 would be the same as those for alternative 1.
Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect wolves are the same as those for alternative 1. Cumulative effects for this alternative
would be about the same as those for Alternative 1.

Conclusion

The qualitative assumptions, grounded in the available literature on wolves, made in this
analysis are that increases in winter traffic levels and associated human recreational activity
cause increases in vehicle-caused mortality, wildlife displacement, and behavior- or
physiology-related energy costs; wolf populations would not be affected. However, the
mitigations (limited number of visitors, continued wildlife monitoring, use of commercial
guides for park visitors, and seasonal wolf den closures) discussed above, and adaptive
management, would limit any wildlife impacts to acceptable levels. According to the best
available information, impacts under this alternative are predicted to be negligible to
moderate, adverse, short-term, and direct.

In terms of cumulative effects, the negligible to moderate, adverse, short-term impacts
resulting from direct and indirect actions described in this alternative would contribute a
negligible to minor, adverse, and short-term impact to past, present, and foreseeable actions
and impacts on wolves. The impacts associated with alternative 7 would not be of sufficient
magnitude to constitute unacceptable impacts or impairment of wolf resources.
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Impacts on Lynx and Wolverines by Alternative
Alternative 1
Vehicle-Caused Mortality

Because this alternative would close Sylvan Pass, it would have negligible effects on lynx and
wolverines. The potential for vehicle collisions would increase relative to current conditions
and alternatives 2, 3A, 3B, 5, and 7 because of higher OSV numbers. This alternative would
decrease the potential for vehicle collisions relative to historic conditions and alternatives 4
and 6. The closure of Sylvan Pass substantially reduces motorized human activity in the area
most likely to yield vehicle interactions with wolverines or lynx. The overall risk of vehicle
collisions is believed to be generally very low, but alternatives which close the pass reduce the
risk further.

Displacement, Behavioral, and Physiological Effects

Because this alternative would close Sylvan Pass, it would substantially reduce OSV travel
through the prime lynx and wolverine habitats in Yellowstone, and would consequently have
negligible impacts upon the two species. The potential for displacement and responses by
wolverines and lynx would increase relative to current conditions and alternatives 2, 3A, 3B,
5, 6, and 7 because of higher OSV numbers. This alternative would decrease that potential
relative to historic conditions and alternative 4. The overall risk of displacement and
behavioral and/or physiological impacts is believed to be generally very low, but alternatives
which close the pass reduce the risk further.

Population-level Effects

Because the breeding season for lynx has little overlap with the winter recreation season in
the parks and because this alternative would close Sylvan Pass, it would have negligible
effects upon lynx and wolverine populations in YNP. Relative to alternatives 2, 3A, 3B, 6, and
7 this alternative would have similar effects upon lynx and wolverine populations because
those alternatives would also close Sylvan Pass. Relative to alternatives 4 and 5 and both
historic and current conditions, this alternative would have a reduced effect upon lynx and
wolverine populations because Sylvan Pass is open under those scenarios.

Mitigations

The impacts identified above would be mitigated in several ways under this alternative. First,
the daily entry restrictions would limit OSV visitation to a level substantially less than the
historic limits. Because most impacts increase with the numbers of visitors, restricting visitor
numbers also limits lynx and wolverine impacts. Secondly, the NPS will complete the current
research project into wolverine ecology under all alternatives and monitoring of human-
wildlife interactions, discussed in section 2.5.3, will continue under all alternatives. If this
monitoring indicates that human presence or activities are having unacceptable effects on
lynx or wolverines that cannot otherwise be mitigated, selected areas of the parks (including
sections of roads) may be closed to visitor use. Third, and as discussed in Chapter III, the
requirement to use commercial guides is an effective mitigation for some human impacts
upon wildlife. Guides are trained to avoid causing wildlife displacement or stress and are
familiar with likely wildlife locations along the road system. Accompanied by guides, OSV
users may be less likely to interact improperly with wildlife, causing less mortality, less
displacement, fewer negative behavioral and physiological responses, and ultimately lower
population-level impacts. Finally, both parks have the authority to enact closures for wildlife
purposes, such as to prevent disturbance of denning lynx or wolverines. Should such dens be
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identified in areas of the parks near human activities (and, therefore, likely to suffer
disturbance), the superintendents could implement such closures.

Cumulative Effects

The area of concern includes habitat for these mid-sized carnivores within the three park
units and other habitat beyond the parks’ boundaries. While the USFWS has received
petitions to list wolverines as a threatened or endangered species under the Endangered
Species Act, the agency has declined to list them due to the lack of information on them.

Population growth in the GYA, changing demographics, rural land subdivision, improving
snowmobile technologies, and increasing outfitter/guide activity can all influence wildlife
populations by introducing more recreationists into lynx and wolverine habitat and/or
fragmenting wildlife habitat. In particular, improving snowmobile technologies, population
growth, and changing demographics are of concern for these two species because these
trends tend to bring more recreationists into the remote areas inhabited by lynx and
wolverines. Additionally, Grand Teton has recently completed a summer transportation
plan, Teton County has completed the Teton Pathways Master Plan, and several of the
forests in the region are revising their forest plans and/or travel plans. Lynx and wolverines
could be affected by all of these trends. However, 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). The federal agencies are
gathering information on wolverine life habits as this document goes to press, which will help
determine the effects on this species.

The Gallatin National Forest has consolidated much of its checker-boarded holdings in
recent years, although that has also been accompanied by the consolidation of private lands,
especially in the Big Sky area. It is difficult to predict the net effect of these actions on lynx
and wolverines, since the consolidated USFS lands are less likely to be developed while the
private lands are more likely to be. However, many of these private lands (in contrast to most
of those undergoing rapid subdivision and growth in the GYA) are in relatively high areas
that could be, or could have been, important range for lynx and wolverines.

Timber harvest, fires, and fuels reduction projects will continue to occur on federal and
other lands outside the parks. These actions could affect lynx by altering the forest structure
that they and their prey need for survival. Effects on wolverines are less clear due to the
paucity of information about them.

Road construction is a recurring event in the region, as are other construction projects such
as those at the Laurance S. Rockefeller Preserve in Grand Teton. Within the parks, such
projects are undertaken in such a way as to minimize their effects on wildlife; on the national
forests, this is generally true as well. For example, most facility construction projects within
the parks and forests are either replacements of existing facilities or are located within
existing developed areas, therefore minimizing their effects upon wildlife. Still, the faster
travel speeds usually resulting from the road improvements can result in greater wildlife road
kill.

Conclusion

The qualitative assumptions, grounded in the available literature on lynx and wolverines,
made in this analysis are that increases in winter traffic levels and associated human
recreational activity cause increases in vehicle-caused mortality, wildlife displacement,
behavior- or physiology-related energy costs, and their populations. However, the
mitigations (limited number of visitors, completion of existing research, continued
monitoring efforts, mandatory guiding, and potential closures around their dens) discussed
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above, and adaptive management, would limit any impacts to acceptable levels. The closure
of Sylvan Pass substantially reduces motorized human activity in the area most likely to yield
human interactions (and associated impacts) with wolverines or lynx. The overall risk to
wolverines and lynx is believed to be generally very low, but alternatives which close the pass
reduce the risk further. According to the best available information, then, impacts under this
alternative are predicted to be negligible, adverse, short-term, and direct.

In terms of cumulative effects, the negligible, adverse, short-term impacts resulting from
direct and indirect actions described in this alternative would contribute a negligible,
adverse, and short-term impact to past, present, and foreseeable actions and impacts on lynx
or wolverines. The impacts associated with alternative 1 would not be of sufficient
magnitude to constitute unacceptable impacts or impairment of lynx or wolverines.

Alternative 2
Vehicle-Caused Mortality

Because this alternative would close Sylvan Pass, reducing motorized human activity in the
area most likely to yield vehicle interactions with wolverines or lynx and because
snowcoaches appear less likely to strike wildlife in YNP, it would have negligible effects on
lynx and wolverines. The potential for vehicle-caused mortality would decrease relative to
current and historic conditions and alternatives 1, 4, 5, 6, and 7 because overall traffic volume
in the parks would decrease under this alternative. Because traffic would increase relative to
alternatives 3A and 3B, alternative 2 would increase that possibility.

Displacement, Behavioral, and Physiological Effects

Because this alternative would close Sylvan Pass, it would substantially reduce OSV travel
through the prime lynx and wolverine habitats in YNP, and would consequently have
negligible impacts upon the two species. The potential for displacement and behavioral and
physiological responses would decrease relative to historic and current conditions and
alternatives 1, 4, 5, 6, and 7 because overall traffic volume in the parks would decrease under
this alternative. Conversely, it would increase that possibility in relation to alternatives 3A
and 3B. The overall risk of displacement and behavioral and/or physiological impacts is
believed to be generally very low, but alternatives which close the pass reduce the risk
further. Note, however, that a lack of snowmobile traffic cannot be predicted to eliminate
impacts to wolverines or lynx.

Population-level Effects

This alternative would have effects upon lynx and wolverine populations similar to those
described under alternative 1.

Mitigations

Mitigations for lynx and wolverine impacts under alternative 2 would be the same as those
for alternative 1. While this alternative would have no commercial snowmobile guides
because snowmobiles would be banned, snowcoach drivers have the same mitigating effects
upon wildlife.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect lynx and wolverines are the same as those for alternative 1. Cumulative effects for this
alternative would be about the same as those for Alternative 1 because Sylvan Pass would also
be closed under this alternative.
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Conclusion

The qualitative assumptions, grounded in the available literature on lynx and wolverines,
made in this analysis are that increases in winter traffic levels and associated human
recreational activity cause increases in vehicle-caused mortality, wildlife displacement,
behavior- or physiology-related energy costs, and their populations. However, the
mitigations (limited number of visitors, completion of existing research, continued wildlife
monitoring, mandatory use of guided snowcoaches, and potential closures around their
dens) discussed above and adaptive management would limit any impacts to acceptable
levels. The closure of Sylvan Pass substantially reduces motorized human activity in the area
most likely to yield human interactions (and associated impacts) with wolverines or lynx.
The overall risk to wolverines and lynx is believed to be generally very low, but alternatives
which close the pass reduce the risk further. According to the best available information,
impacts on lynx and wolverines from alternative 2 are predicted to be negligible, adverse,
short-term, and direct.

In terms of cumulative effects, the negligible, adverse, short-term impacts resulting from
direct and indirect actions described in this alternative would contribute a negligible,
adverse, short-term impact to past, present, and foreseeable actions and impacts on lynx or
wolverines. The impacts associated with alternative 2 are not predicted to be of sufficient
magnitude to constitute unacceptable impacts or impairment of lynx or wolverine
populations.

Alternative 3
Vehicle-Caused Mortality

Because this alternative would close most roads in Yellowstone, it would substantially reduce
the potential for vehicle-caused mortality and would have negligible effects on lynx and
wolverines. Furthermore, under alternative 3A the only road to remain open (South
Entrance to Old Faithful) is not frequented by lynx or wolverines. Under this alternative the
potential for vehicle collisions would decrease relative to current and historic conditions and
all other alternatives except 3B. Under alternative 3B, No Action, the potential for OSV-
killed wolverines or lynx is removed due to the lack of OSV traffic on any park roads.
Wheeled vehicle risks would be confined to U.S. Highway 191 and the Northeast Entrance
Road, whose management is outside the scope of this EIS.

Displacement, Behavioral, and Physiological Effects

Because the two variations of this alternative would close Sylvan Pass and most other YNP
roads, they would substantially reduce OSV travel through the prime lynx and wolverine
habitats in YNP and would consequently have negligible impacts upon the two species. The
potential for displacement and behavioral and physiological responses would be
substantially reduced by the restriction of OSV traffic to fewer roads relative to current and
historic conditions and all other alternatives, with 3A having slightly more impacts than 3B
because it would allow the South Entrance to Old Faithful road to remain open.

Population-level Effects

This alternative would have effects upon lynx and wolverine populations similar to those
described under alternative 1.

Mitigations

Mitigations for lynx and wolverine impacts under alternative 3 would be the same as those
for alternative 1, with the additional mitigation that virtually all areas of YNP frequented by
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wildlife would be closed to human entry, virtually eliminating any possibility of adverse
human impacts upon wildlife.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect lynx and wolverines are the same as those for alternative 1. Cumulative effects for this
alternative would be about the same as those for Alternative 1 because Sylvan Pass would also
be closed under this alternative.

Conclusion

The qualitative assumptions, grounded in the available literature on lynx and wolverines,
made in this analysis are that increases in winter traffic levels and associated human
recreational activity cause increases in vehicle-caused mortality, wildlife displacement,
behavior- or physiology-related energy costs, and their populations. However, the
mitigations (limited number of visitors, completion of existing research, continued wildlife
monitoring, mandatory use of guides, and potential closures around their dens) discussed
above, and adaptive management, would limit any impacts to acceptable levels. The closure
of Sylvan Pass substantially reduces motorized human activity in the area most likely to yield
human interactions (and associated impacts) with wolverines or lynx. The overall risk to
wolverines and lynx is believed to be generally very low, but alternatives which close the pass
reduce the risk further. According to the best available information, impacts on lynx and
wolverines from alternative 3 are predicted to be negligible, adverse, short-term, and direct.

In terms of cumulative effects, the negligible, adverse, short-term impacts resulting from
direct and indirect actions described in this alternative would contribute a negligible,
adverse, short-term impact to past, present, and foreseeable actions and impacts on lynx or
wolverines. The impacts associated with alternative 3 are not predicted to be of sufficient
magnitude to constitute unacceptable impacts or impairment of lynx or wolverine
populations.

Alternative 4
Vehicle-Caused Mortality

Because this alternative would increase OSV travel through the prime lynx and wolverine
habitats in YNP, it would incur minor, adverse, direct, and short or long-term effects on both
lynx and wolverines. Because OSV usage could increase beyond the historic and current
average visitation, the potential for vehicle-killed wolverines and lynx would increase relative
to both those situations and to alternatives 1, 2, 3A, 3B, 5, and 7 due to increased OSV
numbers in the parks and continued motorized activity in Sylvan Pass. Conversely,
alternative 4 would incur roughly the same risk of vehicle-killed lynx and wolverines as
alternative 6 because that alternative would allow a minor amount of wheeled vehicle travel
to occur, although there have never been any of either species struck in the parks.

Displacement, Behavioral, and Physiological Effects

Because this alternative would allow increased OSV use of the parks’ road systems and would
keep Sylvan Pass open, it would have minor, adverse, direct, and short and long-term impacts
upon lynx and wolverines. The potential for displacement and behavioral and physiological
responses by wolverines and lynx would increase relative to historic and current conditions
and all other alternatives.
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Population-level Effects

This alternative would have negligible effects upon lynx and wolverine populations similar to
those described under alternative 1. The provision to allow a limited number of unguided or
non-commercially guided snowmobiles would have little effect upon lynx or wolverine
populations because most park roads do not traverse good habitat for them.

Mitigations

Mitigations for lynx and wolverine impacts under alternative 4 would be the same as those
for alternative 1, although the mitigations could be less effective under this alternative due to
this alternative’s higher daily visitation limit and provision for some visitors to be unguided.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect lynx and wolverines are the same as those for alternative 1. Cumulative effects for this
alternative would be greater than those for Alternative 1 because Sylvan Pass would remain
open for OSV travel.

Conclusion

The qualitative assumptions, grounded in the available literature on lynx and wolverines,
made in this analysis are that increases in winter traffic levels and associated human
recreational activity cause increases in vehicle-caused mortality, wildlife displacement,
behavior- or physiology-related energy costs, and their populations. However, the
mitigations (limited number of visitors, completion of existing research, continued wildlife
monitoring, use of guides for most visitors, and potential closures around their dens)
discussed above, and adaptive management, would limit any impacts to acceptable levels.
Sylvan Pass is the area most likely to yield human interactions (and associated impacts) with
wolverines or lynx. The overall risk to wolverines and lynx is believed to be generally very
low, but alternatives which keep the pass open slightly increase that risk. According to the
best available information, impacts on lynx and wolverines from alternative 4 are predicted
to be negligible to minor, adverse, short-term, and direct.

In terms of cumulative effects, the negligible to minor, adverse, short-term impacts resulting
from direct and indirect actions described in this alternative would contribute a negligible,
adverse, short-term impact to past, present, and foreseeable actions and impacts on lynx or
wolverines. The impacts associated with alternative 4 are not predicted to be of sufficient
magnitude to constitute unacceptable impacts or impairment of lynx or wolverine
populations.

Alternative 5
Vehicle-Caused Mortality

Because this alternative would keep Sylvan Pass open, but would have both stricter daily
limits and seasonal limits than current conditions, it would incur negligible effects on the two
species. Under this alternative, the potential for vehicle collisions with wolverine or lynx
would increase relative to current conditions and alternatives 2, 3A, 3B, and 7 because of
increased OSV numbers and continued motorized activity in Sylvan Pass. Alternative 5
would decrease the potential for vehicle collisions relative to historic conditions and
alternatives 1, 4, and 6.

Displacement, Behavioral, and Physiological Effects

Because this alternative would allow increased OSV use of the parks’ road systems
(compared to present conditions) and would keep Sylvan Pass open, it would have minor,
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adverse, direct, and short and long-term impacts upon lynx and wolverines. The potential for
wolverine and lynx displacement and behavioral and physiological responses would increase
relative to current conditions, alternatives 2, 3A, 3B, 6, and 7 because of increased OSV
numbers and continued motorized activity in Sylvan Pass. This alternative would decrease
that potential relative to historic conditions and alternatives 1 and 4.

Population-level Effects

This alternative would have negligible effects upon lynx and wolverine populations similar to
those described under alternative 1. The provision to allow a limited number of unguided
snowmobiles would have little effect upon lynx or wolverine populations because most park
roads do not traverse good habitat for them.

Mitigations

Mitigations for lynx and wolverine impacts under alternative 5 would be the same as those
for alternative 1, although the mitigations would be less effective under this alternative due to
its provision for some visitors to be unguided.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect lynx and wolverines are the same as those for alternative 1. Cumulative effects for this
alternative would be greater than those for Alternative 1 because Sylvan Pass would remain
open for OSV travel.

Conclusion

The qualitative assumptions, grounded in the available literature on lynx and wolverines,
made in this analysis are that increases in winter traffic levels and associated human
recreational activity cause increases in vehicle-caused mortality, wildlife displacement,
behavior- or physiology-related energy costs, and their populations. However, the
mitigations (limited number of visitors, completion of existing research, continued wildlife
monitoring, use of guides for most visitors, and potential closures around their dens)
discussed above, and adaptive management, would limit any impacts to acceptable levels.
Sylvan Pass is the area most likely to yield human interactions (and associated impacts) with
wolverines or lynx. The overall risk to wolverines and lynx is believed to be generally very
low, but alternatives which keep the pass open slightly increase that risk. According to the
best available information, impacts on lynx and wolverines from alternative 5 are predicted
to be negligible to minor, adverse, direct, and short-term.

In terms of cumulative effects, the minor, adverse, short-term impacts resulting from direct
and indirect actions described in this alternative would contribute a negligible, adverse, and
short-term impact to past, present, and foreseeable actions and impacts on lynx or
wolverines. The impacts associated with alternative 5 are not predicted to be of sufficient
magnitude to constitute unacceptable impacts or impairment of lynx or wolverine
populations.

Alternative 6
Vehicle-Caused Mortality

Because this alternative would allow wheeled vehicles on more roads than currently used in
the winter, it would incur minor, adverse, direct, and short- and long-term impacts upon
lynx and wolverines. The potential for wheeled vehicle impacts to wolverines or lynx would
increase relative to current conditions and alternatives 1, 2, 3A, 3B, 5, and 7. The impacts
would be roughly equivalent to alternative 4 and historic conditions. In areas uninfluenced
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by plowing operations, alternative 6 would reduce the probability of mortality relative to
alternatives 1, 4, 5, and 7 based on OSV numbers, but would increase that possibility relative
to alternatives 2, 3A, and 3B. The overall risk of vehicle collisions with wolverine and lynx is
believed to be generally very low, but alternatives which close the pass reduce the risk
further.

Displacement, Behavioral, and Physiological Effects

Because this alternative would close Sylvan Pass, it would substantially reduce OSV travel
through the prime lynx and wolverine habitats in YNP and would consequently have
negligible impacts upon the two species. The potential for wolverine and lynx displacement,
behavioral and physiological responses would be reduced under alternative 6 relative to
historic conditions and alternatives 1, 4, and 5 based on overall vehicle numbers. There
would be a potential increase relative to current conditions and alternatives 2, 3A, and 3B,
due to the higher numbers of OSVs possible under this alternative. The overall risk of
displacement and behavioral and/or physiological impacts is believed to be generally very
low, but alternatives which close the pass reduce the risk further.

Population-level Effects

This alternative would have effects upon lynx and wolverine populations similar to those
described under alternative 1.

Mitigations

Mitigations for lynx and wolverine impacts under alternative 6 would be the same as those
for alternative 1, with several additional mitigations. The mortality risk to these animals from
wheeled vehicle traffic would be mitigated in several ways. First, only YNP’s west-side roads
would be plowed under this alternative; lynx and wolverines are not known to occur in the
areas traversed by these roads. Wheeled vehicle numbers would be limited to 100 per day
and all such vehicles would be commercially guided. Further, guided wheeled traffic in the
winter is expected to travel at lower speeds than summer wheeled traffic and professional
drivers would be familiar with common wildlife locations, both on and off the road.

Plowing operations would also be designed to provide escape routes in the roadside snow
berms for wildlife that may be caught on plowed roads.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect lynx and wolverines are the same as those for alternative 1. Cumulative effects for this
alternative would be the same or slightly higher than those for Alternative 1 because Sylvan
Pass would also be closed under this alternative but wheeled vehicle traffic would be allowed
on the west side of Yellowstone.

Conclusion

The qualitative assumptions, grounded in the available literature on lynx and wolverines,
made in this analysis are that increases in winter traffic levels and associated human
recreational activity cause increases in vehicle-caused mortality, wildlife displacement,
behavior- or physiology-related energy costs, and their populations. However, the
mitigations (limited number of visitors, completion of existing research, continued wildlife
monitoring, mandatory use of guides, and potential closures around their dens) discussed
above, and adaptive management, would limit any impacts to acceptable levels. The closure
of Sylvan Pass substantially reduces motorized human activity in the area most likely to yield
human interactions (and associated impacts) with wolverines or lynx. The overall risk to
wolverines and lynx is believed to be generally very low, but alternatives which close the pass
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reduce the risk further. According to the best available information, impacts on lynx and
wolverines from alternative 6 are predicted to be negligible to minor, adverse, short-term,
and direct.

In terms of cumulative effects, the negligible to minor, adverse, short-term impacts resulting
from direct and indirect actions described in this alternative would contribute a negligible,
adverse, and short-term impact to past, present, and foreseeable actions and impacts on lynx
or wolverines. The impacts associated with alternative 6 are not predicted to be of sufficient
magnitude to constitute unacceptable impacts or impairment of lynx or wolverine
populations.

Alternative 7
Vehicle-Caused Mortality

Under this alternative, the potential for vehicle collisions with wolverine or lynx would
increase relative to current conditions and alternatives 2, 3A, and 3B because of increased
OSV numbers. Alternative 7 would decrease the potential for vehicle collisions relative to
historic conditions and alternatives 1, 4, and 6 based on OSV numbers. Traffic levels are
comparable to alternative 5. However, unlike alternative 5, the closure of Sylvan Pass under
this alternative substantially reduces motorized human activity in the area most likely to yield
vehicle interactions with wolverines or lynx. The overall risk of vehicle collisions with
wolverine and lynx is believed to be negligible, but alternatives which close the pass reduce
the risk further.

Displacement, Behavioral, and Physiological Effects

Because this alternative would close Sylvan Pass, it would substantially reduce OSV travel
through the prime lynx and wolverine habitats in Yellowstone, and would consequently have
negligible impacts upon the two species. The potential for displacement and responses by
wolverines and lynx would increase relative to current conditions and alternatives 2, 3A, 3B,
and 6 because of higher OSV numbers. Traffic levels are comparable to alternative 5. This
alternative would decrease that potential relative to historic conditions and alternatives 1 and
4. The overall risk of displacement and behavioral and/or physiological impacts is believed to
be generally very low, but alternatives which close the pass reduce the risk further.

Population-level Effects

Because the breeding season for lynx has little overlap with the winter recreation season in
the parks and because this alternative would close Sylvan Pass, it would have negligible
effects upon lynx and wolverine populations in YNP. Relative to alternatives 1, 2, 3A, 3B, and
6, this alternative would have similar effects upon lynx and wolverine populations because
those alternatives would also close Sylvan Pass. Relative to alternatives 4 and 5 and both
historic and current conditions, this alternative would have a reduced effect upon lynx and
wolverine populations because Sylvan Pass is open under those scenarios.

Mitigations

Mitigations for lynx and wolverine impacts under alternative 7 would be the same as those
for alternative 1.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect lynx and wolverines are the same as those for alternative 1. Cumulative effects for this
alternative would be about the same as those for Alternative 1 because Sylvan Pass would also
be closed under this alternative.
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Conclusion

The qualitative assumptions, grounded in the available literature on lynx and wolverines,
made in this analysis are that increases in winter traffic levels and associated human
recreational activity cause increases in vehicle-caused mortality, wildlife displacement,
behavior- or physiology-related energy costs, and their populations. The closure of Sylvan
Pass substantially reduces motorized human activity in the area most likely to yield human
interactions (and associated impacts) with wolverines or lynx. The overall risk to wolverines
and lynx is believed to be generally very low, but alternatives which close the pass reduce the
risk further. Additionally, the mitigations (limited number of visitors, completion of existing
research, continued wildlife monitoring, use of guides for most visitors, and potential
closures around their dens) discussed above and adaptive management would limit any
impacts to acceptable levels. According to the best available information, then, impacts on
lynx and wolverines from alternative 7 are predicted to be negligible, adverse, short-term,
and direct.

In terms of cumulative effects, the negligible, adverse, short-term impacts resulting from
direct and indirect actions described in this alternative would contribute a negligible,
adverse, and short-term impact to past, present, and foreseeable actions and impacts on lynx
or wolverines. The impacts associated with alternative 7 are not predicted to be of sufficient
magnitude to constitute unacceptable impacts or impairment of lynx or wolverine
populations.

Impacts on Coyotes and Ravens by Alternative

Because only two alternatives provide for some unguided visitation, their analyses are
combined, as are the analyses for the remaining alternatives, which all feature 100% guided
visitation. The exception to both of these analyses would occur with option B in alternative 3,
which would close Yellowstone to recreational use.

Alternatives 1, 2,3, 6,and 7

Under all five of these alternatives, all visitation to Yellowstone would be guided, either in
snowcoaches only (alternative 2), a mixture of snowmobiles and snowcoaches (alternatives 2
and 3A), or in a mixture of snowmobiles, snowcoaches, and wheeled vehicles (alternative 6).
As the discussion in Chapter III suggests, the fact that all of these alternatives would require
trained commercial guides removes almost all opportunity for coyotes and ravens to engage
in their respective problem behaviors, because guides are trained and required to prevent
their clients from encouraging them. Consequently, alternatives 1, 2, 3A, 6, and 7 would
result in negligible, direct, short-term, and adverse effects to coyotes and ravens. Relative to
the other alternatives, these five would have a smaller impact upon coyote and raven
populations than alternatives 4 and 5 and historic conditions, while the impacts would be
about the same as current conditions. These five alternatives would have a greater impact
than alternative 3B. The impacts associated with these alternatives would not be of sufficient
magnitude to constitute impairment of coyote or elk populations.

Mitigations

As discussed in Chapter III, the requirement to use commercial guides is an effective
mitigation for some human impacts upon coyotes and ravens. Guides are trained to avoid
causing wildlife displacement or stress and are familiar with likely wildlife locations along the
road system. Accompanied by guides, OSV users may be less likely to interact improperly
with wildlife, causing less begging or food stealing behaviors. These alternatives would have
two other mitigations. First, the daily entry restrictions would limit OSV visitation to a level
substantially less than the historic limits. Because most impacts increase with the numbers of
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visitors, restricting visitor numbers also limits impacts upon coyotes and ravens. Secondly,
and as discussed in section 2.5.3, monitoring of human-wildlife interactions will continue
under all alternatives. If this monitoring indicates that human presence or activities are
having unacceptable effects on coyotes or ravens that cannot otherwise be mitigated,
selected areas of the parks (including sections of roads) may be closed to visitor use.

Cumulative Effects

The area of concern includes habitat within the three park units and other habitat beyond the
parks’ boundaries. Although hunting of coyotes is allowed outside the parks, it has little
discernible effect upon their populations in the GYA. While many of the broader population
trends in the GYA (such as population growth and rural land subdivision) may affect coyotes
and ravens by making more human food available to them, such an effect will not generally
result in population reductions for two species, which are widespread and common. Further,
both species have small individual ranges, which means that habituation outside the park is
unlikely to influence their populations or behavior in Yellowstone. Similarly, while the
various road projects in the region may increase travel speeds and associated road kill
(mainly of coyotes), their population is abundant and healthy and unlikely to be adversely
affected by such road kill. Finally, the proposed restoration of the Gardiner Basin lands
would benefit these two species by increasing the distribution of native plants and the small
animals which feed upon them (which are often prey for coyotes).

Conclusion

According to the best available information, impacts effects on coyotes and ravens from
these alternatives are predicted to be negligible, adverse, short-term, and direct. In terms of
cumulative effects, the negligible, adverse, short-term impacts resulting from direct and
indirect actions described in this alternative would contribute no impact to past, present, and
foreseeable actions and impacts on coyotes or ravens. The impacts associated with these
alternatives are not predicted to be of sufficient magnitude to constitute unacceptable
impacts or impairment of coyote or raven populations.

Alternatives 4 and 5

During the historic era, before the implementation of vehicle limits and mandatory guiding,
coyotes and ravens exhibited problem behaviors. While an unguided or non-commercially
guided program would attempt to educate visitors on the need to prevent these behaviors
from redeveloping, enforcement of proper visitor behaviors would not be as effective as it is
with mandatory guiding. Consequently, some recurrence of coyote begging behavior and
raven food stealing behavior would be expected to occur, although it would not be as
common as it was in the historic era. Alternatives 4 and 5, then, would be expected to have
direct, adverse, minor, and short-term effects upon coyote and raven behaviors. Relative to
the other alternatives and current conditions, these two would have a greater impact upon
coyote and raven populations, while the impacts would be less than historic conditions. The
impacts associated with these alternatives would not be of sufficient magnitude to constitute
impairment of coyote or raven populations.

Mitigations

As discussed in Chapter III, the requirement to use commercial guides is an effective
mitigation for some human impacts upon coyotes and ravens. Guides are trained to avoid
causing wildlife displacement or stress and are familiar with likely wildlife locations along the
road system. Accompanied by guides, OSV users may be less likely to interact improperly
with wildlife, causing less begging or food stealing behaviors, although the provisions for
some unguided or non-commercially guided visitors under these two alternatives would
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mean that some visitors could (knowingly or unknowingly) encourage problem coyote and
raven behaviors. These alternatives would have other mitigations. First, the daily entry
restrictions under alternative 5 would limit OSV visitation to a level significantly less than the
historic limits. Because most impacts increase with the numbers of visitors, restricting visitor
numbers also limits impacts upon coyotes and ravens. Secondly, and as discussed in section
2.5.3, monitoring of human-wildlife interactions will continue under both alternatives. If this
monitoring indicates that human presence or activities are having unacceptable effects on
coyotes or ravens that cannot otherwise be mitigated, selected areas of the parks (including
sections of roads) may be closed to visitor use.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect coyotes and ravens are the same as those for alternatives 1, 2, 3, 6, and 7. Cumulative
effects for alternatives 4 and 5 would be slightly greater than those for the other alternatives
due to the provision for some unguided or non-commercially guided visitation under
alternatives 4 and 5.

Conclusion

According to the best available information, impacts on coyotes and ravens from these
alternatives are predicted to be minor, adverse, short-term, and direct. In terms of cumulative
effects, the minor, adverse, short-term impacts resulting from direct and indirect actions
described in this alternative would contribute a negligible, adverse, and short-term impact to
past, present, and foreseeable actions and impacts on coyotes or ravens. The impacts
associated with these alternatives are not predicted to be of sufficient magnitude to
constitute unacceptable impacts or impairment of coyote or raven populations.

Impacts on Bald Eagles and Swans by Alternative
Alternative 1
Vehicle-Caused Mortality

Under this alternative, the potential for vehicle-caused mortality would increase relative to
alternatives 2, 3A, 3B, 5, and 7, and current conditions due to its provision for higher OSV
numbers. This alternative would decrease the potential for vehicle collisions relative to
historical conditions and alternatives 4 and 6. Impacts are predicted to be negligible, adverse,
direct, and short-term.

Displacement

The potential for displacement would increase under this alternative relative to alternatives
2,3A,3B, 5, 6,and 7, and current conditions because of higher OSV numbers. This
alternative would decrease the potential for displacement relative to historical conditions
and alternative 4. Impacts are predicted to be adverse, moderate, direct, and short-term.

Behavioral and Physiological Effects

The potential for behavioral and associated physiological responses from bald eagles and
swans under this alternative would increase relative to alternatives 2, 3A, 3B, 5, 6, and 7, and
current conditions due to higher OSV numbers. This alternative would decrease the
potential for responses relative to historical conditions and alternative 4. Impacts are
predicted to be adverse, moderate, direct, and short-term.
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Population-level Effects

The potential for population-level impacts to bald eagles and swans under this alternative
would increase relative to alternatives 2, 3A, 3B, 5, 6, and 7, and current conditions due to
higher OSV numbers. This alternative would decrease the potential for impacts relative to
historic conditions and alternative 4. Impacts are predicted to be negligible to minor,
adverse, direct, and short-term.

Mitigations

The impacts identified above would be mitigated in several ways under this alternative. First,
the daily entry restrictions would limit OSV visitation to a level substantially less than the
historic limits. Because most impacts increase with the numbers of visitors, restricting visitor
numbers also limits eagle and swan impacts. Secondly, and as discussed in section 2.5.3,
monitoring of human-wildlife interactions will continue under all alternatives. If this
monitoring indicates that human presence or activities are having unacceptable effects on
eagles or swans that cannot otherwise be mitigated, selected areas of the parks (including
sections of roads) may be closed to visitor use. Third, and as discussed in Chapter III, the
requirement to use commercial guides is an effective mitigation for some human impacts
upon wildlife. Guides are trained to avoid causing wildlife displacement or stress and are
familiar with likely wildlife locations along the road system. Accompanied by guides, OSV
users may be less likely to interact improperly with wildlife, causing less mortality, less
displacement, fewer negative behavioral and physiological responses, and ultimately lower
population-level impacts. Finally, both parks have the authority to enact—and have
enacted—closures for wildlife purposes, such as to prevent disturbance of nesting eagles or
swans.

Cumulative Effects

The area of concern includes habitat within the three park units and other habitat beyond the
parks’ boundaries. Actions taken outside the parks which would decrease the ability of eagles
and swans to produce viable offspring contribute to the overall population health of the two
species. With swans such actions could have the cumulative effect of furthering the regional
population decline.

Population growth in the GYA, changing demographics, rural land subdivision, improving
snowmobile technologies, and increasing outfitter/guide activity can all influence wildlife
populations by introducing more recreationists into bald eagle and swan habitat and/or
fragmenting their habitat. Population growth and changing demographics may particularly
affect eagles and swans because much of that growth is occurring along the region’s rivers
and lakes and because changing demographics mean that river sports like kayaking and white
water rafting are increasingly popular. These two trends are bringing more and more
residents and recreationists into the habitats and nesting areas preferred by eagles and swans.

Grand Teton has recently completed a summer transportation plan, Teton County has
completed the Teton Pathways Master Plan, and several of the forests in the region are
revising their forest plans and/or travel plans. Eagles and swans could be affected by these
plans. However, the federal and state wildlife management agencies must ensure the long-
term viability of bald eagle populations, and generally strive to do the same for trumpeter
swans.

The Gallatin National Forest has consolidated much of its checker-boarded holdings in
recent years, although that has also been accompanied by the consolidation of private lands,
especially in the Big Sky area. It is difficult to predict the net effect of these actions on eagles
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and swans, since the consolidated USFS lands are less likely to be developed while the private
lands are more likely to be.

Road construction is a recurring event in the region, as are other construction projects such
as the proposed natural gas pipeline through Hoback Canyon south of Jackson, an area
known to have several bald eagle nests. Within the parks, these projects are undertaken in
such a way as to minimize their effects on wildlife. On the national forests, this is generally
true as well. For example, most facility construction projects within the parks and forests are
either replacements of existing facilities or are located within existing developed areas,
therefore minimizing their effects upon wildlife. Developers must minimize the effects of
such projects on bald eagles, but swans are not similarly protected.

Conclusion

The qualitative assumptions, grounded in the available literature on eagles and swans, made
in this analysis are that increases in winter traffic levels and associated human recreational
activity cause increases in vehicle-caused mortality, wildlife displacement, behavior- or
physiology-related energy costs, and the potential for adverse demographic impacts.
However, the mitigations (limited number of visitors, continued research and monitoring
efforts, mandatory guiding, and potential closures around their nests) discussed above, and
adaptive management, would limit any impacts to acceptable levels. According to the best
available information, then, impacts under this alternative are predicted to be negligible to
minor to moderate, adverse, short-term, and direct.

In terms of cumulative effects, the negligible to moderate, adverse, short-term impacts
resulting from direct and indirect actions described in this alternative would contribute a
negligible to minor, adverse, and short-term impact to past, present, and foreseeable actions
and impacts on eagles and swans. The impacts associated with alternative 1 would not be of
sufficient magnitude to constitute unacceptable impacts or impairment of eagles or swans.

Alternative 2
Vehicle-Caused Mortality

The potential for vehicle-caused mortality would decrease under this alternative relative to
historical and current conditions and alternatives 1, 4, 5, 6, and 7 because overall traffic
volume in the parks would decrease under this alternative. In relation to alternatives 3A and
3B, the potential for impacts would be increased. Additionally, snowcoaches (the only OSVs
allowed under this alternative) appear less likely to strike wildlife in YNP. Impacts are
predicted to be negligible, adverse, direct, and short-term.

Displacement

The potential for displacement under this alternative would decrease relative to historical
and current conditions and alternatives 1, 4, 5, 6, and 7 because overall traffic volume in the
parks would decrease under this alternative. Potential displacement would increase relative
to alternatives 3A and 3B. However, the lack of snowmobile traffic will not eliminate impacts
to swans and bald eagles. Impacts are predicted to be adverse, minor to moderate, direct, and
short-term.

Behavioral and Physiological Effects

The potential for eagle and swan responses under this alternative would decrease relative to
historic and current conditions and alternatives 1, 4, 5, 6, and 7 because overall traffic volume
in the parks would decrease under this alternative. That potential would increase relative to
alternatives 3A and 3B. However, a lack of snowmobile traffic will not eliminate impacts to
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trumpeter swans and bald eagles. Impacts are predicted to be adverse, minor to moderate,
direct, and short-term.

Population-level Effects

The potential for impacts to swan and eagle populations under this alternative would
decrease relative to historic and current conditions and alternatives 1, 4, 5, 6, and 7 because
overall traffic volume in the parks would decrease. However, a lack of snowmobile traffic
would not eliminate impacts to trumpeter swans and bald eagles. Indeed, because overall
usage would be even lower under alternatives 3A and 3B, this alternative would see increased
impacts relative to that alternative. Overall, impacts are predicted to be negligible, adverse,
direct, and short-term.

Mitigations

Mitigations for eagle and swan impacts under alternative 2 would be the same as those for
alternative 1. While this alternative would have no commercial snowmobile guides because
snowmobiles would be banned, snowcoach drivers have the same mitigating effects upon
wildlife.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect eagles and swans are the same as those for alternative 1. Cumulative effects for this
alternative would be about the same as those for Alternative 1.

Conclusion

The qualitative assumptions, grounded in the available literature on eagles and swans, made
in this analysis are that increases in winter traffic levels and associated human recreational
activity cause increases in vehicle-caused mortality, wildlife displacement, behavior- or
physiology-related energy costs, and the potential for adverse demographic impacts.
However, the mitigations (limited number of visitors, continued research and monitoring
efforts, mandatory use of snowcoach travel, and potential closures around their nests)
discussed above, and adaptive management, would limit any impacts to acceptable levels.
According to the best available information, impacts on eagles and swans from alternative 2
are predicted to be negligible to moderate, adverse, short-term, and direct.

In terms of cumulative effects, the negligible to moderate, adverse, short-term impacts
resulting from direct and indirect actions described in this alternative would contribute a
negligible, adverse, short-term impact to past, present, and foreseeable actions and impacts
on eagles or swans. The impacts associated with alternative 2 are not predicted to be of
sufficient magnitude to constitute unacceptable impacts or impairment of eagle or swan
populations.

Alternative 3
Vehicle-Caused Mortality

The potential for vehicle-caused mortality would be substantially reduced under both
variations of this alternative by the closure of most roads to OSV traffic. Additionally, under
alternative 3A, the only open road would be one which is not adjacent to productive winter
eagle and swan habitat (i.e., areas of open water). Under both variations of this alternative the
potential for vehicle collisions would decrease relative to historical and current conditions
and all other alternatives, with the no action variation of this alternative (3B) eliminating the
potential for vehicle-caused mortality and therefore having the least potential for vehicle-
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caused mortality to eagles and swans of all the alternatives and comparative conditions.
Impacts are predicted to be negligible, adverse, direct, and short-term.

Displacement

The potential for eagle and swan displacement under either variation of this alternative is
substantially reduced by the elimination of OSV traffic in most or all of the parks, and, under
alternative 3A, the restriction of OSV traffic to roads which are not adjacent to productive
winter habitat for eagles and swans (i.e., areas of open water). Under alternative 3A, the
potential for displacement would decrease relative to historical and current conditions and
alternatives 1, 2, 4, 5, 6, and 7. Impacts are predicted to be negligible to minor, adverse, direct,
and short-term. Because OSV traffic is eliminated under the no-action variation of this
alternative (3B), impacts due to them would be negligible.

Behavioral and Physiological Effects

The potential for eagle and swan responses would be substantially reduced by the closure of
most roads to OSV traffic and the restriction of OSV traffic to roads which are not adjacent
to their productive winter habitat (i.e., areas of open water) under alternative 3A. Both
alternatives would reduce such potential relative to all other alternatives and historical and
current conditions. Impacts are predicted to be negligible to minor, adverse, direct, and
short-term. Under alternative 3B, the no-action alternative, which would eliminate all
recreational oversnow vehicle travel, the potential for impact would be even less.

Population-level Effects

The potential for population-level impacts to eagles or swans would be eliminated under this
alternative, due to the restriction of OSV traffic to roads which are not adjacent to productive
winter habitat for them (i.e., areas of open water). This alternative (both 3A and 3B) would
have lower population-level impacts than all other alternatives and both current and historic
conditions. There would be negligible impacts.

Mitigations

Mitigations for eagle and swan impacts under alternative 3 would be the same as those for
alternative 1, with the additional mitigation that virtually all areas of YNP frequented by
wildlife would be closed to recreational human entry, practically eliminating any possibility
of adverse human impacts upon wildlife.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect eagles and swans are the same as those for alternative 1. Cumulative effects for this
alternative would be less than those for Alternative 1 because most OSV routes in
Yellowstone would be closed.

Conclusion

The qualitative assumptions, grounded in the available literature on eagles and swans, made
in this analysis are that increases in winter traffic levels and associated human recreational
activity cause increases in vehicle-caused mortality, wildlife displacement, behavior- or
physiology-related energy costs, and the potential for adverse demographic impacts.
However, the mitigations (limited number of visitors, continued research and monitoring
efforts, mandatory guiding, and potential closures around their nests) discussed above, and
adaptive management, would limit any impacts to acceptable levels. According to the best
available information, impacts on eagles and swans from alternative 3A are predicted to be
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negligible to minor, adverse, short-term, and direct; impacts and cumulative effects from 3B
would be negligible.

In terms of cumulative effects, the negligible to minor, adverse, short-term impacts resulting
from direct and indirect actions described in this alternative would contribute a negligible,
adverse, and short-term impact to past, present, and foreseeable actions and impacts on
eagles or swans. The impacts associated with alternative 3 are not predicted to be of
sufficient magnitude to constitute unacceptable impacts or impairment of eagle or swan
populations.

Alternative 4
Vehicle-Caused Mortality

The potential for vehicle-killed swans and eagles would increase under this alternative
relative to historical and current conditions and alternatives 1, 2, 3A, 3B, 5, and 7 due to
increased OSV numbers in the parks. While alternative 4 is difficult to compare to alternative
6 due to the latter’s provision for wheeled vehicle use, the two alternatives would probably
have about the same level of vehicle-caused mortality, because alternative 4 would have
about twice as many vehicles in the park as alternative 6, but the latter would allow up to 100
wheeled vehicles per day, which have a higher probability of striking wildlife. Consequently,
the impacts of alternative 4 on vehicle-caused mortality are predicted to be adverse, minor,
direct, and short-term.

Displacement

The potential for eagle and swan displacement would increase under this alternative relative
to historic and current conditions and all other alternatives due to increased OSV numbers in
the parks. The impacts are predicted to be adverse, moderate, direct, and short-term.

Behavioral and Physiological Effects

The potential for swan and eagle responses would increase under this alternative relative to
historical and current conditions and all other alternatives due to increased OSV numbers in
the parks. The impacts are predicted to be adverse, moderate, direct, and short-term.

Population-level Effects

The potential for swan and eagle population impacts under this alternative would increase
relative to historical and current conditions and all other alternatives due to increased OSV
numbers in the parks. The impacts are predicted to be adverse, negligible to minor, direct,
and short-term.

Mitigations

Mitigations for eagle and swan impacts under alternative 4 would be the same as those for
alternative 1, although the mitigations would be less effective under this alternative due to
this alternative’s higher daily visitation limit and provision for some visitors to be unguided.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect eagles and swans are the same as those for alternative 1. Cumulative effects for this
alternative would be greater than those for Alternative 1 because more OSV traffic, some of it
unguided or non-commercially guided, would be allowed under this alternative.
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Conclusion

The qualitative assumptions, grounded in the available literature on eagles and swans, made
in this analysis are that increases in winter traffic levels and associated human recreational
activity cause increases in vehicle-caused mortality, wildlife displacement, behavior- or
physiology-related energy costs, and the potential for adverse demographic impacts.
However, the mitigations (limited number of visitors, continued research and monitoring
efforts, use of guides for most visitors, and potential closures around their nests) discussed
above, and adaptive management, would limit any impacts to acceptable levels. According to
the best available information, impacts on eagles and swans from alternative 4 are predicted
to be negligible to moderate, adverse, short-term, and direct.

In terms of cumulative effects, the negligible to moderate, adverse, short-term impacts
resulting from direct and indirect actions described in this alternative would contribute a
negligible to minor, adverse, short-term impact to past, present, and foreseeable actions and
impacts on eagles or swans. The impacts associated with alternative 4 are not predicted to be
of sufficient magnitude to constitute unacceptable impacts or impairment of eagle or swan
populations.

Alternative 5
Vehicle-Caused Mortality

The potential for vehicle collisions with swans and eagles under this alternative would
increase relative to alternatives 2, 3A, 3B, and current conditions because of increased OSV
numbers under alternative 5. Conversely, this alternative would decrease the potential for
vehicle collisions relative to historical conditions and alternatives 1, 4, and 6. While this
alternative and alternative 7 differ in that this alternative includes the provision for unguided
snowmobiles, vehicle collisions involving swans and eagles under this alternative would be
similar to alternative 7 because the number of OSVs is comparable. The impacts are
predicted to be negligible, adverse, direct, and short-term.

Displacement

The potential for displacement of trumpeter swan and bald eagles under this alternative
would increase relative to alternatives 2, 3A, 3B, and 6, and current conditions due to
increased OSV numbers. This alternative would decrease the potential for displacement
relative to historical conditions and alternatives 1 and 4. While this alternative and alternative
7 differ in that this alternative includes the provision for unguided snowmobiles,
displacement and behavioral and/or physiological impacts involving swans and eagles under
this alternative would be similar to alternative 7 because the number of OSVs is comparable.
The impacts are predicted to be adverse, minor to moderate, direct, and short-term.

Behavioral and Physiological Effects

The potential for swan and bald eagle responses under this alternative would increase
relative to current conditions and alternatives 2, 3A, 3B, and 6 due to increased OSV
numbers. This alternative would decrease the potential relative to historic conditions and
alternatives 1 and 4. While this alternative and alternative 7 differ in that this alternative
includes the provision for unguided snowmobiles, displacement and behavioral and/or
physiological impacts involving swans and eagles under this alternative would be similar to
alternative 7 because the number of OSVs is comparable. The impacts are predicted to be
adverse, minor to moderate, direct, and short-term.
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Population-level Effects

The potential for swan and bald eagle population impacts under this alternative would
increase relative to current conditions and alternatives 2, 3A, 3B, and 6 because of increased
OSV numbers. This alternative would decrease the potential relative to historical conditions
and alternatives 1 and 4. The impacts would be similar to alternative 7 because OSV numbers
are comparable. The impacts are predicted to be adverse, negligible, direct, and short-term.

Mitigations

Mitigations for eagle and swan impacts under alternative 5 would be the same as those for
alternative 1, although the mitigations would be less effective under this alternative due to its
provision for some visitors to be unguided.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect eagles and swans are the same as those for alternative 1. Cumulative effects for this
alternative would be about the same as those for Alternative 1 due to the provision for some
unguided visitation under this alternative.

Conclusion

The qualitative assumptions, grounded in the available literature on eagles and swans, made
in this analysis are that increases in winter traffic levels and associated human recreational
activity cause increases in vehicle-caused mortality, wildlife displacement, behavior- or
physiology-related energy costs, and the potential for adverse demographic impacts.
However, the mitigations (limited number of visitors, continued research and monitoring
efforts, use of guides for most visitors, and potential closures around their nests) discussed
above and adaptive management, would limit any impacts to acceptable levels. According to
the best available information, impacts on eagles and swans from alternative 5 are predicted
to be negligible to moderate, adverse, short-term, and direct.

In terms of cumulative effects, the negligible to moderate, adverse, short-term impacts
resulting from direct and indirect actions described in this alternative would contribute a
negligible to minor, adverse, short-term impact to past, present, and foreseeable actions and
impacts on eagles or swans. The impacts associated with alternative 5 are not predicted to be
of sufficient magnitude to constitute unacceptable impacts or impairment of eagle or swan
populations.

Alternative 6
Vehicle-Caused Mortality

The potential for wheeled vehicle impacts to swans and eagles under this alternative would
increase relative to historic and current conditions and alternatives 1, 2, 3A, 3B, 5,and 7. As
explained under the alternative 4 discussion, the potential is probably about equal between
alternatives 4 and 6. However, no road-killed bald eagles or trumpeter swans were reported
in the parks from 1989 to 2006, indicating that mortality from wheeled vehicles is very rare.
In areas uninfluenced by plowing operations, alternative 6 would reduce the probability of
swans and eagle mortality relative to alternatives 1, 4, 5, and 7, and historic conditions based
on OSV numbers. The possibility would increase relative to alternatives 2, 3A, 3B, and
current conditions. Overall, impacts are predicted to be adverse, minor, direct, and short-
term.
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Displacement

The potential for eagle displacement under this alternative would increase relative to current
conditions and alternatives 2, 3A, and 3B, due to the higher level of total vehicle use under
this alternative. Conversely, alternative 6 would reduce the probability of eagle and swan
displacement relative to historic conditions and alternatives 1, 4, 5, and 7 because total
vehicle use would decline under this alternative. Impacts are predicted to be adverse, minor
to moderate, direct, and short-term.

Behavioral and Physiological Effects

The potential for eagle and swan responses under this alternative would increase relative to
current conditions and alternatives 2, 3A, and 3B, due to increased OSV and wheeled vehicle
numbers. Alternative 6 would reduce the probability of eagle and swan responses relative to
historic conditions and alternatives 1, 4, 5, and 7 based on OSV numbers. Impacts are
predicted to be adverse, minor to moderate, direct, and short-term.

Population-level Effects

The potential for eagle and swan population impacts under this alternative would increase
relative to current conditions and alternatives 2, 3A, and 3B, due to increased OSV and
wheeled vehicle numbers. Alternative 6 would reduce that probability relative to historic
conditions and alternatives 1, 4, 5, and 7 based on OSV numbers. Impacts are predicted to be
none to adverse, negligible, direct, and short-term.

Mitigations

Mitigations for eagle and swan impacts under Alternative 6 would be the same as those for
Alternative 1, with several additional mitigations. The mortality risk to these animals from
wheeled vehicle traffic would be mitigated in several ways. First, only YNP’s west-side roads
would be plowed under this alternative. Wheeled vehicle numbers would be limited to 100
per day, and all such vehicles would be commercially guided. Further, guided wheeled traffic
in the winter is expected to travel at lower speeds than summer wheeled traffic, and
professional drivers would be familiar with common wildlife locations, both on and off the
road.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect eagles and swans are the same as those for alternative 1. Cumulative effects for this
alternative would be the same as those for Alternative 1.

Conclusion

The qualitative assumptions, grounded in the available literature on eagles and swans, made
in this analysis are that increases in winter traffic levels and associated human recreational
activity cause increases in vehicle-caused mortality, wildlife displacement, behavior- or
physiology-related energy costs, and the potential for adverse demographic impacts.
However, the mitigations (limited number of visitors, continued wildlife monitoring,
mandatory use of guides, and potential closures around their nests) discussed above, and
adaptive management, would limit any impacts to acceptable levels. According to the best
available information, impacts on eagles and swans from alternative 6 are predicted to be
negligible to moderate, adverse, short-term, and direct.

In terms of cumulative effects, the negligible to moderate, adverse, short-term impacts
resulting from direct and indirect actions described in this alternative would contribute a
negligible to minor, adverse, and short-term impact to past, present, and foreseeable actions
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and impacts on eagles or swans. The impacts associated with alternative 6 are not predicted
to be of sufficient magnitude to constitute unacceptable impacts or impairment of eagle or
swan populations.

Alternative 7
Vehicle-Caused Mortality

The potential for vehicle collisions with swans and eagles under this alternative would
increase relative to alternatives 2, 3A, 3B, and current conditions because of increased OSV
numbers under alternative 7. Conversely, this alternative would decrease the potential for
vehicle collisions relative to historical conditions and alternatives 1, 4, and 6. Vehicle
collisions involving swans and eagles under this alternative would be similar to alternative 5
because the number of OSVs is comparable. Unlike alternative 5, this alternative requires all
OSVs to be commercially guided. The impacts are predicted to be negligible, adverse, direct,
and short-term.

Displacement

The potential for displacement of trumpeter swan and bald eagles under this alternative
would increase relative to alternatives 2, 3A, 3B, and 6, and current conditions due to
increased OSV numbers. This alternative would decrease the potential for displacement
relative to historical conditions and alternatives 1 and 4. Displacement involving swans and
eagles under this alternative would be similar to alternative 5 because the number of OSVs is
comparable. Unlike alternative 5, this alternative requires all OSVs to be commercially
guided. The impacts are predicted to be adverse, minor to moderate, direct, and short-term.

Behavioral and Physiological Effects

The potential for swan and bald eagle responses under this alternative would increase
relative to current conditions and alternatives 2, 3A, 3B, and 6 due to increased OSV
numbers. This alternative would decrease the potential relative to historic conditions and
alternatives 1 and 4. Displacement involving swans and eagles under this alternative would be
similar to alternative 5 because the number of OSVs is comparable. Unlike alternative 5, this
alternative requires all OSVs to be commercially guided. The impacts are predicted to be
adverse, minor to moderate, direct, and short-term.

Population-level Effects

The potential for swan and bald eagle population impacts under this alternative would
increase relative to current conditions and alternatives 2, 3A, 3B, and 6 because of increased
OSV numbers. This alternative would decrease the potential relative to historical conditions
and alternatives 1 and 4. Displacement involving swans and eagles under this alternative
would be similar to alternative 5 because the number of OSVs is comparable. Unlike
alternative 5, this alternative requires all OSVs to be commercially guided. The impacts are
predicted to be adverse, negligible, direct, and short-term.

Mitigations

Mitigations for eagle and swan impacts under alternative 7 would be the same as those for
alternative 1.

Cumulative Effects

Past, present, and foreseeable actions occurring within and around the parks which could
affect eagles and swans are the same as those for alternative 1. Cumulative effects for this
alternative would be the same as those for Alternative 1.
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Conclusion

The qualitative assumptions, grounded in the available literature on eagles and swans, made
in this analysis are that increases in winter traffic levels and associated human recreational
activity cause increases in vehicle-caused mortality, wildlife displacement, behavior- or
physiology-related energy costs, and the potential for adverse demographic impacts.
However, the mitigations (limited number of visitors, continued research and monitoring
efforts, use of guides for most visitors, and potential closures around their nests) discussed
above, and adaptive management, would limit any impacts to acceptable levels. According to
the best available information, impacts on eagles and swans from alternative 7 are predicted
to be negligible to moderate, adverse, short-term, and direct.

In terms of cumulative effects, the negligible to moderate, adverse, short-term impacts
resulting from direct and indirect actions described in this alternative would contribute a
negligible to minor, adverse, and short-term impact to past, present, and foreseeable actions
and impacts on eagles or swans. The impacts associated with alternative 7 are not predicted
to be of sufficient magnitude to constitute unacceptable impacts or impairment of eagle or
swan populations.

4.2.6 Effects on the Natural Soundscape
Assumptions and Methods

A more complete discussion of the assumptions and methods used to evaluate the
alternative’s impacts on the natural soundscape are documented in the modeling report:
“Modeling Sound Due to Over-Snow Vehicles in Yellowstone and Grand Teton National
Parks” (U.S. Dept. of Transportation Volpe Center 2006a). This document, as amended, is
incorporated by reference and available for review on the YNP website. In short, acoustical
modeling was performed by the U.S. Department of Transportation, Volpe National
Transportation Systems Center (Volpe), using the Federal Aviation Administration’s (FAA)
Integrated Noise Model (INM) (U.S. Dept. of Transportation Volpe Center 1999; U.S. Dept.
of Transportation Volpe Center 2002; Horonjeff and Roof 2006), adapted for use with
oversnow vehicles. Model adaptation included the development of ground-to-ground sound
propagation models to better account for propagation over snow-covered terrain. The best
available natural ambient sound levels were provided by the NPS and natural ambient sound
maps were generated for the parks; see figures 3-10 and 3-11 in the affected environment
section for sound. Volpe developed Noise-Speed-Distance (NSD) relationships for
oversnow vehicles partially based on acoustical studies conducted during the winter 2005-
2006 season. Modeled vehicle types included two- and four-stroke snowmobiles, purpose-
built snowcoaches, and snowcoaches based on modified conversion vans with either two or
four tracks. For alternative 6, wheeled vehicles were also modeled.

Modeling of OSVs in a complex environment involves many variables, some of which cannot
be controlled. Examples of factors affecting OSV sound at an observer’s location include
terrain profile and ground cover, ambient sound levels, vehicle grouping and spacing,
temperature, humidity, wind, vehicle type, sound source location, path and speed of vehicle,
speed variations (i.e., acceleration/deceleration), vehicle loading, snow hardness, snow
depth, and snow moisture content. One shortfall of this modeling is that the model does not
account for sounds other than those generated during steady state travel, such as vehicles
traveling at slow speeds within a developed area. Several important modeling assumptions
were made in this study. Assumptions include: modeling for temperature, relative humidity,
and snow cover representative of an average day during the winter season in the parks (see
Section 3 and Appendix A in the Volpe modeling report), no wind or other ambient sounds,
constant operational speed over a given path segment, and an even distribution of vehicles
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over an 8-hour day (i.e., there are different use numbers depending on the hour, but use is
evenly distributed across each hour).

The Integrated Noise Model requires the following data: natural ambient sound level maps,
“tracks” (OSV travel routes), operations data, and OSV sound source characteristics. Because
the A-weighted sound levels and unweighted, one-third octave-band levels of a large number
of snowcoaches and two- and four-stroke snowmobiles have been measured in previous
studies (Harris Miller Miller & Hanson Inc. 2002; Harris Miller Miller & Hanson Inc. 2001;
NPS unpublished data), the model utilized these data.

Modeled versus Measured Results

Alternative modeling, unlike monitoring, allows comparison among the proposed
alternatives relative to the volume and type of recreation use allowed. However, for any
comparison between the modeling results for alternatives effects and monitoring results
describing the existing conditions in Chapter III (see especially 3.7.4), it should be noted that
the model excludes all administrative vehicle traffic; monitoring data includes it. It is unlikely
that this difference greatly affected modeled sound level results, although it did affect
percent time audible. The model did not include other ambient sounds, both natural and
non-natural, while monitoring data does include these sounds.

When interpreting results, it is important to keep in mind the distinction between what a
human listener actually hears and between monitored and modeled results. What a human
hears depends on the sound sources and meteorological conditions as well as her or his
hearing ability at the time the sound occurs. Monitored results also depend on sound sources
and meteorological conditions; however those at the time of monitoring may not be the same
as those that existed when a person experienced them. Monitoring results are based on
actual measured field conditions, while modeled results are based on principles that describe
how acoustic waves propagate and how humans perceive sound. They are also based on
simplified representations of sound sources and propagation paths. The accuracy of modeled
results depends on the detail of model inputs and how these would vary from actual field
conditions. For example, because the OSV sound sources in this modeling work are based on
averaged data for each vehicle type, those with the highest and lowest sound levels are not
represented. So even though a human listener may be able to hear a vehicle with an above
average sound level, the model may indicate that the vehicle could not be heard.

Weather conditions, such as temperature inversions and wind, are common during the
winter and have a substantial effect on sound propagation and masking. Inversions may
cause sounds to travel much farther than predicted by the INM sound propagation model.
Ambient sounds, such as wind, thermal activity, flowing water, and aircraft mask OSV
sounds. These conditions were not modeled, but they were part of field measurements.

Therefore, there are a number of factors that make comparison between modeling and
monitoring problematic. Nevertheless, a simple comparison of the Volpe modeling and NPS
monitoring data at twelve sites in Yellowstone and Grand Teton was undertaken to better
understand the similarities and differences in the results of both techniques. The model
underestimated the sound level of OSVs at eight of twelve sites compared to the field
measurements; it never overestimated the sound level. The model underestimated the
percent time audible at seven of the twelve sites, and overestimated audibility at one site.

Modeled and monitored results compare favorably at Grassy Lake Road (190 feet from
OSVs), Lone Star (1 mile from OSVs), Mary Mountain (4000 feet from OSVs) and Sylvan
Lake (425 feet to OSVs). Results at the other eight sites were not as similar. Overall, it appears
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that the model underestimated, sometimes substantially, the sound level and the percent time
audible of OSVs in the parks as compared to data derived from field measurement.

Differences in Sound Quality and Propagation

Both modeling and monitoring provide useful tools in analyzing the effects of oversnow
vehicles on the natural soundscapes of the parks. The difference between the two methods
and the fact that modeling does not include other ambient sources of sound beyond the
average background natural sound level has been discussed previously. Modeling also does
not account for some other attributes of oversnow vehicle sound that are important to an
understanding of the impacts on the natural soundscape. The modeling that was performed
for this analysis does not account for such factors as the abruptness of sound onset,
harshness (i.e. tonal quality), and fluctuations of sound levels and frequency (pitch) that can
all affect how noticeable the sound is.

The modeling does not account for differences between the quality of 2-stroke versus 4-
stroke snowmobile sound that can influence the detectability of that sound within the area of
audibility. Two-stroke snowmobile sound is readily recognizable even at very low sound
levels (i.e. the lower limit of audibility) due to its higher tonal qualities and greater amplitude
and frequency variations (throttle fluctuations). In contrast, 4-stroke BAT snowmobile
sounds at lower sound levels can be difficult to distinguish from wind or other indistinct
ambient sounds and, therefore, may go unrecognized as resulting from the use of oversnow
vehicles.

For these reasons, it is important to consider that within the areas where oversnow vehicles
are audible, and in particular in the travel corridors, developed areas, and transition zones,
distinct differences in the quality of the sounds produced by 4-stroke BAT versus 2-stroke
snowmobiles are important considerations.

Effects of Group Size

Group size provides a potential tradeoff mechanism between park area affected and
audibility. For example, in some areas of the park an increase in group size would increase
the amount of time between successive OSV group events and would consequently increase
the noise-free interval. The tradeoff for this is that the sound level associated with the group
would increase and therefore the park area with “any audibility” would increase. Conversely,
for areas of the park where 100% audibility has been reached, reducing group size and
lowering the allowable speed limit would decrease the park area with “any audibility” but
would not increase the percent time audible in the area nearest the corridor since it would
already be at 100%.

Definition of Impacts

The assessment of impacts on the natural soundscape consists of modeling the alternatives
and predicting, among other things, the percent of time that oversnow vehicles are audible,
the percentage of the park in which oversnow vehicle sound is audible, and the sound levels
that are produced accordingly. These modeled outputs are compared to the impact
threshold definitions shown below. Although the impact definitions presented in Table 4-48
differ slightly from those in previous analyses, such as for the Temporary EA, the underlying
concepts have not been altered. The changes reflect both new information from several
winters of monitoring data, and a growing understanding of acceptable levels of impact. The
specific thresholds consider only visitor (recreation) sound impacts and not those of
administrative travel; therefore, the thresholds are reduced accordingly.
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Impact comparisons are presented for each alternative. In applying these definitions, two
considerations should be highlighted. First, should the assessed impact level (i.e., negligible,
minor, moderate, or major) for one parameter be higher than for another, the overall impact
is judged to be at the higher level. For example, if one alternative is modeled to result in a
moderate impact for the percent time oversnow vehicles are audible but a major impact for
the maximum sound level present, the overall impact conclusion is for a major impact.
Second, modeled results for area of audibility are judged against impact thresholds shown in
the second column, labeled “Percent of Total Park in which OSV Sound is Audible.” These
outputs have not been refined to allow comparison by management zone. However, part of
the analysis is to predict oversnow vehicle sound at selected points in each park unit; these
outputs are compared against the parameters shown in the fourth (Audibility) and fifth
(Maximum Sound Level) columns of Table 4-48.

Table 4-48 Definition of Impacts on the Natural Soundscape (as modeled)’

Impact Category * Percent of Management | Audibility [ Maximum
Total Park Zone* % Time® Sound Level®
in which dBA
OSV Sound
is Audible

Negligible Impact: An action that may affect Developed <15 <40

the natural soundscape or potential for its Travel <10 <40

enjoyment by resulting in oversnow vehicle Corridor

sound that is heard over a small area of the <5 Backcountry <5 <20

total park, or with infrequent occurrence and
only for short duration or at a decibel level
that may not be noticeable to humans
engaged in other activities.

Minor Impact: An action that may affect the Developed <25 <50
natural soundscape or potential for its Travel <20 <50
enjoyment by resulting in oversnow vehicle >5<10 Corridor

sound heard over a modest area of the total Backcountry <10 <30

park, or for a relatively small percent of the
time or at a decibel level that would begin to
affect conversation.

Moderate Impact: An action that may affect Developed <40 <70
the natural soundscape or potential for its Travel <35 <70
enjoyment by resulting in oversnow vehicle >10<20 Corridor

sound heard over an intermediate area of the Backcountry <15 <40

total park, or for modest amounts of time or
at a decibel level that would affect

conversation.

Major Impact: An action that may affect the Developed > 40 > 70
natural soundscape or potential for its Travel > 35 >70
enjoyment by resulting in oversnow vehicle > 20 Corridor

sound heard over a substantial area of the Backcountry > 15 > 40

total park, or for substantial amounts of time
or at a decibel level that would make normal
conversation difficult.

* Daily averages are calculated for 8 a.m. to 4 p.m; unit of analysis is one day.

? Audibility is the ability of humans with normal hearing to hear a sound.

® dBA = decibels measured on an A-weighted scale, measured at least 100 feet from the sound source.

* The transition zone is not included in the impact definitions.

® These definitions are intended for use in analysis of modeled results and should not be confused with adaptive
management thresholds as described in Appendix E.
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Impacts Common to All Alternatives

In addition to those impacts created by recreational access to the parks, soundscape impacts
are also created by NPS and concessionaire use of oversnow vehicles (hereafter called
administrative use). These uses may include snow grooming, snow plowing, search and
rescue, maintenance activities, ranger patrols, employee ingress and egress, and re-supply for
interior facilities. These impacts are measured during soundscape monitoring. They are not,
however, included in the modeled assessment of impacts below. While impacts due to
administrative use would likely vary by alternative in relation to the amount and location of
allowable recreation use, these additive sound impacts would be common to all alternatives.

General Impacts by Alternative

The nature of impacts on the natural soundscape has two essential features: whether or not a
non-natural sound (an oversnow vehicle in this case) is audible," and if it is audible, what is
the magnitude and extent of the sound. This represents a complex set of conditions involving
both sound frequency'*and sound pressure level."” Predicted impacts of the alternatives, as
well as modeled impacts of current and historic use in the two park units, are illustrated with
two metrics intended to describe this relationship:

“Percent Time Audible” — The percentage of time that oversnow vehicle sound levels are
audible. These data are displayed in two ways; park-wide and by representative points.

“Sound Level” — The sound levels caused by oversnow vehicles. These data are displayed as
the percentage of time that modeled sound levels at a given point are within a range of
decibel increments (dBA).

These metrics are explained in greater detail below. For each of these metrics, alternative
impacts are illustrated using maps with “audibility contours” and tables showing the amount
of time (percent) oversnow vehicle sound levels were in 5 decibel increments from 0 to 60
dBA. The reader will note that all maps and tables for Yellowstone in this section illustrate
the modeled results for the hour of 9 a.m. to 10 a.m. during the average day. This hour was
selected as an index to illustrate impacts for all alternatives and modeled locations, allowing
for comparison. However, the impact definition was derived from modeling results for all
hours. The reader is encouraged to review the modeled results for all hours and all locations
in appendices E (audibility maps) and F (number of seconds in decibel increments at selected
sites) in the Volpe report (as amended). That report is available on the Yellowstone website
at http://www.nps.gov/yell/parkmgmt/winterusetechnicaldocuments.htm. Because peak and
off-peak hours were not modeled for GTNP and the Parkway, all hours during the day are
the same in the modeled results.

Percent Time Audible

Park-wide percent time audible is displayed on a series of maps, two for each alternative (one
each for Yellowstone and Grand Teton). The modeling report displays maps for multiple
hours of the average day; the reader is referred to that report for a more complete

3 Audibility refers to the capacity of a human with normal hearing to detect the presence of sound.
Additionally, the sound pressure levels and frequency content of ambient sounds influence the ability of a
human to hear a given sound.

In reference to the portion of the frequency spectrum that is audible to humans, measured in Hertz,
sometimes termed “tone.”

 The amplitude of sound measured in decibels, a logarithmic function. A-weighting indicates that measures
have been adjusted to human hearing.
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comparison. As noted, each map illustrates percent time audible for the modeled hour of 9
a.m. to 10 a.m., daily. The contours on the maps are increments showing the percent of time
during the hour that OSVs are audible.

In contrast, the values in Tables 4-50 and 4-52 for area of audibility are based on all hours of
operation, 8 a.m. to 4 p.m. These values are used in the impact assessment for each alternative
by reporting the area (in square miles and by percent of park) in which sound is audible.

To summarize the results, the modeled alternatives were rank-ordered based on the percent
of the park affected by >0 and >50% time audible for Yellowstone and by >0% time audible
for Grand Teton. The rank orders for any non-zero percent time audible, i.e. at least one
audible event, are shown for Yellowstone in Figure 4-1 and for Grand Teton in Figure 4-2.
From this point on, these data will be referred to as “any audibility” or “audible at all.”*®
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Figure 4-1: Percent of Yellowstone with Any Level of OSV Audibility'”
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Figure 4-2: Percent of Grand Teton with Any Level of OSV Audibility'®

!¢ The park percentages are obtained from the contour plots from the sound modeling report by reading off
the value in the “% Park” column of the map contours for the desired “% Time Audible.” Since “no action”
option 3B has no recreational OSV use, it was not modeled and does not appear in the tables.

7 Updated from Volpe Report Fig. 32.
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Table 4-49: Yellowstone: Percent of Park Area for 10% Increments of % Time Audible
(updated from Volpe Report Table 36)

Percent Time Alt 1 Alt 2 Alt 3A | Alt4 Alt5 Alt 6 Alt 7 Current Historic
Audible (8-hours) Condition | Condition
0 12.9 10.2 3.5 13.9 13.9 10.4 13.8 14.4 16.2

10 8.6 6.5 2.4 10.2 9.1 5.8 7.6 5.4 13.6

20 6.1 3.9 14 8.3 6.5 3.9 5.6 25 12.1

30 4.1 21 1.0 6.2 4.6 3.1 4.1 1.3 10.4

40 2.8 1.4 0.8 45 3.4 2.6 2.8 0.8 9.0

50 2.2 1.0 0.8 3.8 2.4 2.1 1.8 0.6 8.1

60 1.7 0.9 0.7 3.1 1.8 1.6 14 0.5 7.4

70 1.3 0.8 0.6 25 14 1.0 1.2 0.3 6.6

80 11 0.8 0.6 1.9 1.1 0.7 1.0 0.2 5.6

90 1.0 0.6 0.5 15 0.9 0.6 0.9 0.2 4.6

Table 4-50: Yellowstone: Square Miles of Park Area at a Specified Percent Time Audible
(updated from Volpe Report Table 37)

Percent Time Alt1 Alt 2 Alt3A | Alt4 Alt5 Alt 6 Alt7 Current Historic
Audible (8-hours) Condition | Condition
0 447.9 354.1 121.5 482.6 482.6 361.1 479.5 499.2 582.0
10 298.6 225.7 83.3 354.1 316.0 201.4 260.5 188.0 512.0
20 211.8 135.4 48.6 288.2 225.7 135.4 193.6 86.7 464.2
30 142.4 72.9 347 215.3 159.7 107.6 141.0 46.4 408.1
40 97.2 48.6 27.8 156.2 118.0 90.3 96.5 27.6 354.2
50 76.4 34.7 27.8 131.9 83.3 72.9 62.7 21.3 323.9
60 59.0 31.2 24.3 107.6 62.5 55.6 48.0 17.1 300.3
70 45.1 27.8 20.8 86.8 48.6 34.7 39.8 11.8 273.9
80 38.2 27.8 20.8 66.0 38.2 24.3 34.7 8.5 241.0
90 34.7 20.8 17.4 52.1 31.2 20.8 30.5 6.1 205.0

Table 4-51: Grand Teton: Percent of Park Area at a Specified Percent Time Audible
(updated from Volpe Report Table 38)

Percent Time Altl | Alt2 | Alt Alt4 [ Alt5 | Alt6 [ Alt7* | Current Historic
Audible (8- 3A Conditions | Conditions
hours)

0 19.0 X 3.8 21.7 19.0 10.5 17.7 11.0 23.3

10 8.4 X 2.3 13.2 8.4 2.3 1.3 0.2 14.7

20 1.6 X 0.8 8.3 1.6 0.5 0.0 0.0 9.2

30 0.5 X 0.0 1.4 0.5 0.0 0.0 0.0 4.6

40 0.1 X 0.0 0.7 0.1 0.0 0.0 0.0 0.8
50-90 0.0 X 0.0 0.0 0.0 0.0 0.0 0.0 0.0
*Note that Alternative 7 was modeled with the CDST as open to OSV travel rather than as a trailered route
therefore the actual area affected would be less than the 17.7% shown in this table.

'8 Updated from Volpe Report Fig. 34; Note that alternative 7 was modeled with the CDST as open to OSV
travel rather than as a trailered route. Also note that there were no modeled impacts in GRTE for alternative 2.
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Table 4-52: Grand Teton: Square Miles of Park Area at a Specified Percent Time Audible
(updated from Volpe Report Table 39)

Percent Time Altl | Alt2 | Alt Alt4 | Alt5 | Alt6 | Alt7* | Current Historic
Audible (8- 3A Conditions | Conditions
hours)

0 99.2 X 19.8 113.1 | 99.2 54.6 101.6 57.2 121.2

10 44.0 X 12.0 69.0 44.0 12.1 7.2 0.9 76.7

20 8.2 X 4.0 43.4 8.2 2.6 0.0 0.0 47.9

30 2.3 X 0.0 7.1 2.3 0.0 0.0 0.0 24.2

40 0.5 X 0.0 3.6 0.5 0.0 0.0 0.0 3.9

50-90 0.0 X 0.0 1.7 0.0 0.0 0.0 0.0 1.2

*Note that Alternative 7 was modeled with the CDST as open to OSV travel rather than as a trailered route
therefore the actual area affected would be less than the 101.6 square miles shown in this table.

Audibility at Selected Sites

In addition to the impact assessment for the modeled percent of park area at which OSVs are
audible, the differences in audibility among alternatives at eight selected sites within
Yellowstone and Grand Teton were analyzed. Points were selected that had the best
agreement between the modeled and monitoring results and that represented developed and
travel corridor management zones. Audibility at these sites was calculated by hour in
Yellowstone and by day in Grand Teton, but the daily average is used here to simplify
analysis. Because the small sample size of selected locations may not represent other
locations within the same management zone, these results are included in the discussion
below, but not in the conclusions table (Table 4-66).

Time Above Sound Level at Selected Sites

Non-natural sounds can be audible well below the natural ambient sound level. The
audibility modeling accounts for this phenomena by considering sound levels across the
frequency spectrum. The sound level metric'’ is intended to answer the question: when
OSVs produce sound, how “loud” is it? Selected points within the two park units,
representative of management zone types and sensitive resources, were modeled for this type
of analysis.

The model calculated the number of seconds that OSV sounds were within specified dBA
intervals. It does not indicate whether they were audible or not because audibility depends
on ambient sound levels, the tonal quality of the OSV sounds and the threshold of hearing.
The highest increment with non-zero values indicated the maximum sound level from
oversnow vehicles during that period of time. This section summarizes the modeled results
by alternative, and provides tables in which the seconds are converted to percentage of an
hour. It may be useful, in comparing effects across alternatives, to review Appendix G.2 in
the modeling report. In many cases the indicated sound levels were below ambient for a
given location. This does not necessarily mean they would not be audible events. That is,
audibility can occur even when the overall level is below the ambient (Harris Miller Miller &
Hanson Inc. 2003). Figures 4-3 and 4-4 show the locations in the two park units for which
sound level was modeled.

 The duration that a time-varying sound level is above a given sound level threshold in a given area during a
given time period.
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Figure 4-3: Modeling Sites in Yellowstone with Management Zones Indicated”’
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Alternative 1
Percent Time Audible in Yellowstone National Park

This discussion of alternative 1 impacts is derived from modeled results as shown in tables
and figures in the general impacts section above (see Table 4-49 and Table 4-50). In this
alternative, over an average 8-hour period, oversnow vehicles were modeled as audible over
448 square miles of the park’s area (12.9% of the park). This compares to the current use
condition wherein oversnow vehicles were modeled as audible over 499 square miles (14.4%
of the park), and the historic condition of 582 square miles (16.8% of the park). The area in
which oversnow vehicles were modeled as audible 50 percent of the time, in this alternative,
is 76 square miles (2.2% of the park). This compared to audibility 50% of the time over less
than one square mile of the park in the current condition and 324 square miles historically, as
modeled. Figure 4-5 below shows levels of audibility within the park for the average day
between 9 a.m. and 10 a.m. This alternative would require about the same amount of road
grooming as the present conditions require, resulting in approximately the same amount of
groomer noise. Note that experimental closure of the Gibbon Canyon or other road
segments for management experiment purposes (relative to bison use of groomed roads)
under this alternative would decrease the percent time audible on the affected road
segment(s).
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Figure 4-5: Audibility Contours in Yellowstone, Alternative 1 (Volpe Report Fig. 61)
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Percent Time Audible in Grand Teton National Park and the Parkway

This discussion of alternative 1 impacts is derived from modeled results as shown in tables
and figures in the general impacts section above (see especially Table 4-51 and Table 4-52).
In this alternative, over an average 8-hour period, oversnow vehicles were modeled as
audible over 99 square miles of the park’s area (19% of the park). This compared to the
current use condition, wherein oversnow vehicles were modeled as audible over 57 square
miles (11% of the park), and the historic condition of audibility over 121 square miles (16.8%
of the park as modeled). Oversnow vehicles were modeled as audible 20 percent of the time
over 8.2 square miles, which compares to zero in the current condition and 48 square miles

historically (as modeled). Figure 4-6 below shows levels of audibility within the park for the
average day from 9 a.m. to 10 a.m.
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Figure 4-6: Audibility Contours in Grand Teton and the Parkway, Alternative 1 (Volpe Report Fig. 99)

Sound Level at Selected Sites in Yellowstone

Table 4-53 below shows the percent of time that sound levels from oversnow vehicles were
audible, as modeled, in decibel level increments for the 9 a.m. to 10 a.m. hour at 13 sites in
Yellowstone, for alternative 1. These sites are a mix of backcountry, developed and
transportation corridor locations, as shown in Figure 4-3 above. No above-zero sound levels
from OSV were modeled at Heart Lake, Shoshone Geyser, or Sylvan Lake. Sound levels were
modeled at less than 5 dBA for less than 5% of the hour at Snow Pass, a backcountry site.
Oversnow vehicle sounds were modeled as highest at Madison Junction, for 100% of the
hour over the range of decibel levels from 20 to 50. Levels at Mary Mountain Trailhead and
Mud Volcano, both travel corridor sites, were modeled as similar to each other, ranging from
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0.1 to 30 dBA for nearly 60% of the hour. At the developed area of West Thumb, vehicle
sound levels from 10 to 35 dBA during 9 a.m. - 10 a.m. occurred 100% of the time, according
to the modeling.

Relative to modeled soundscape impacts in both the current and historic conditions, this
alternative would represent a beneficial impact on the natural soundscape for the eastern
portion of the park.

Table 4-53: Sound Level in Yellowstone, Alternative 1

Yellowstone: Alternative 1B, 09:00 to 10:00

Oto< | Bto< 10t 150« | 20t0< 25to< | i< 35to< | 40to< | 45to< 50 to < Ahto<
% in dB Range 5 10 15 20 25 a0 35 40 43 50 55 60
FaiyFalls [ 50 14 g o0 0.0 oo 0.0 0.0 0.0 a0 o0 a0
Hearilske | 00 oo oo 0.0 0.0 00 0.0 0.0 0.0 0.0 o0 0.0
Lone Star Geyser | 8.3 77 40 o0 aa ag 0.0 0.0 00 g a0 g
Madison Jot. 23 | @0 oa 0.0 julls] 16.0 26.2 121 13.2 14.9 86 o.a oo
Mary M. 40007 | 213 146 a1 29 0.0 oo 0.0 0.0 0.0 a0 o0 a0
Mary M. B0OT | 137 a6 ag o0 aa 0.0 0.0 0.0 00 g a0 g
Mary N Traithead | 208 131 a9 5.9 ] 34 0.0 0.0 0.0 0.0 o0 0.0
Mud Voleano | 14.5 10.2 76 5.3 47 39 14 0.0 0.0 0.0 0.0 0.0
O Faithful | 316 21.3 130 5.6 07 ag o0 o0 00 0.0 a0 g
Shoshone Geyser | 0.0 ag 0 og 0 og o0 og 00 0.0 og 0.0
Snow Pass | 3.2 oo il 0.0 0.0 00 0.0 0.0 0.0 0.0 o0 0.0
Syhan Lake | 0.0 0 o og o og oo og 00 0.0 ag 0.0
West Thumb | 0.0 ag 244 4.5 289 11.1 11 o0 og 0.0 0.0 g

Sound Level at Selected Sites in Grand Teton and the Parkway

Table 4-54 below shows the modeled percent of time that sound from oversnow vehicles
occurred in decibel level increments for the 9 a.m. to 10 a.m. hour at 8 sites in Grand Teton,
for alternative 1. These sites are a mix of backcountry, developed, and transportation
corridor locations, as shown in Figure 4-4 above. There were modeled to be no above-zero
sound levels from oversnow recreation vehicles at Spalding and none above 5dBA at Catholic
Bay, a travel corridor site. Modeled sound levels were below 20 dBA for Colter Bay Visitor
Center, a developed area, and Jackson Lake Cow Island (shown as Jackson in Table 4-54 and
for similar tables in alternatives 2-7) for 46 and 41 percent of the hour, respectively. At Signal
Mountain and Jackson Lake West (shown as West in Table 4-54 and for similar tables in
alternatives 2-7), a backcountry site, sound levels were lower than 15 dBA for about 10% of
the hour, as modeled. Levels at Oxbow Bend, a travel corridor site, were the highest, where
decibel levels would range from 50 to 75 dBA but for short durations of 0.5 percent of the
time (3 minutes), as modeled. Both the Oxbow and Grassy Lake sites had oversnow vehicles
sounds modeled at a range of decibel levels from 0.1 to 60, but for different durations during
the hour: about 20% of the time for the former and 73% for the latter (see Volpe Report
Appendix F).

Table 4-54: Sound Level in Grand Teton and the Parkway, Alternative 1

Grand Teton: Alternative 1
% Hrin 01io Sto | 10t | 15to | 20t0 | 2510 | 20t | 25 | 40t | 4540 | S0t | 5540 | G000 | G50 | 7Ot | 750 | 806w
dERangs | =5 [ <10 [ <15 | =20 | <25 | =30 | <35 [ <40 | =45 | <50 | <55 | <60 [ <B5 | <70 | =75 | <BD [ <85
Cathaolic 31 oo oo oo 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Colter 2348 | 168 | 55 oo 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Grassy 267 | 200 | 103 | 43 32 24 18 0.8 04 0.7 .5 0.4 0.0 0.0 0.0 0.0 0.0
Jackson 178 | 128 | 78 25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cixbow BB ig 21 14 0g 0.7 0.4 0.3 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.0 0.0
Signal 4.5 A3 [111] oo 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Spalding 0o oo 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
\West T 27 0.5 oo 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Audibility at Selected Sites in Yellowstone

Modeling for percent time audible at selected sites indicated 70% time audible for modeled
travel corridors and 78% for the developed area at West Thumb. This compared to 45% for
modeled travel corridors and 35% for the developed area at West Thumb under current
conditions and 100% time audible for most travel corridors and some developed areas in
historic conditions.

Audibility at Selected Sites in Grand Teton and the Parkway

Modeling for percent time audible at selected sites indicated 17% time audible for modeled
travel corridors and 8% for the developed area at Colter Bay. This compared to 3% time
audible for modeled travel corridors and zero audibility for the developed area at Colter Bay
under current conditions and 34% time audible for most travel corridors and some
developed areas in historic conditions.

Cumulative Effect

The area considered for cumulative impact assessment is natural soundscapes within the
boundaries of the three park units. Because individual sources of sound are generally
transient and short lived, the potential cumulative impact on the winter soundscape are those
sounds occurring during the winter season. Sounds other than those that naturally occur in
the park units during the winter include the sound of wheeled vehicular traffic along roads,
the sound of oversnow vehicles on groomed routes, aircraft overflights, and sounds coming
from the facilities in developed areas.

Along travel corridors, backcountry areas, and in developed areas, the natural soundscape is
affected. There are areas in the parks where the total cumulative effect from OSV activities
and facilities (buildings, utilities, etc.) is such that it masks the natural soundscape for most of
a winter day. Conversely, particularly in transition zones, unoccupied road corridors, and in
the backcountry, natural sounds such as wind, bird calls, or thermal activity dominates. The
level of effect is generally defined by the number and types of vehicles allowed in each
alternative. Improved snowmobile and snowcoach technologies should lead to lower sound
levels over time as manufacturers and operators improve the performance of their vehicles.

Sound sources from outside the park may contribute to the sound environment in the parks,
particularly near park boundaries. These influences may include motorized uses on adjacent
lands, including the town of West Yellowstone and some USFS lands. In addition, the
following may contribute to the cumulative effects on soundscapes in the parks:

e The GYA has been experiencing rapid population growth for the last twenty years.
Such growth can lead to more demand for recreation (especially snowmobiling,
cross-country skiing, and snowshoeing), with more recreationists in and near the
parks.

e Various planning efforts are under way for the National Forests surrounding the
parks. These plan revisions could contribute to or decrease sounds near park
boundaries, depending on technology requirements and route designations or area
closures:

= Shoshone National Forest master plan revision.
= Bridger-Teton National Forest master plan revision.
= Beaverhead-Deerlodge National Forest travel plan revision.

* Gallatin National Forest Travel Plan revision. The USFS recently
completed the travel plan for this national forest; the plan has been
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appealed.

= Beartooth District of Custer National Forest travel management plan
revision.

During the winter, the Yellowstone natural soundscape is relatively unimpacted by sources
of non-natural sound other than oversnow vehicles. Except for aircraft overflights, which are
audible between 5-10% of the average day (NPS unpublished data), the total cumulative
impact is composed of snowmobiles, snowcoaches, snow groomers, and other administrative
OSV traffic. Where roads are plowed in the northern portion of the park, most human-
caused sound is from wheeled vehicles — but this source lies outside the primary area of
concern. Without recreational OSV use, other sources of non-natural sound would greatly
diminish with the reduced need for administrative travel, grooming, and other support.

In Grand Teton, the sound of oversnow vehicles would be additive to other considerable
sources including aircraft overflights, aircraft arriving to and departing from Jackson Hole
Airport within the middle and southern portion of the park, and highway traffic along US
191 from Jackson Hole north to Flagg Ranch and US 26 from Moran Junction to the park’s
east boundary. As a portion of the cumulative human-caused sounds in the park, OSV use
would be a smaller component than in Yellowstone. However, it would be a substantial
component affecting the total cumulative impact materially, depending upon the alternative.

Conclusion

As modeled for Yellowstone, in about 13% of the park over the average day, oversnow
vehicles would be audible at some level. From the overall park perspective, this would
constitute a moderate, adverse, short-term, and direct impact. In Grand Teton, in nearly 20%
of the park over the average day oversnow vehicles would be audible at some level according
to the modeling. From the overall park perspective, this would constitute a moderate,
adverse, short-term, and direct impact. Impacts due to percent time audible would be major
(YNP) to minor (GTNP), adverse, and short-term impacts. Impacts due to maximum sound
levels would be minor, adverse, short-term (YNP and GTNP).

This alternative would be beneficial in Yellowstone and adverse in Grand Teton compared to
current use and beneficial in both parks compared to the historic condition. While the
comparison to current conditions in Yellowstone may seem counterintuitive given this
alternative’s higher snowmobile numbers, the comparison is accurate because the
implementation of snowcoach BAT substantially reduces overall OSV audibility. Impairment
of park resources would not occur; the level of OSV sound under alternative 1 would not
harm the integrity of park resources and values. Closure of road segments for management
experiments regarding bison use of groomed roads would provide a beneficial impact to the
natural soundscape on that road segment.

In terms of cumulative effects, the minor to major, adverse, short-term impacts resulting
from direct and indirect actions described in this alternative would contribute a minor to
major, adverse, and short-term impact to past, present, and foreseeable actions and impacts
on soundscapes.

Alternative 2
Percent Time Audible in Yellowstone

This discussion of alternative 2 impacts is derived from modeled results as shown in tables
and figures in the general impacts section above. In this alternative, over an average 8-hour
period, oversnow vehicles were modeled as audible over 351 square miles of the park’s area
(10.2%). This compared to the current use condition wherein oversnow vehicles were
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audible in the modeling over 499 square miles (14.4%), and the historic condition of 582
square miles (16.8% of the park). The area in which oversnow vehicles were modeled to be
audible 50 percent of the time, in this alternative, was 35 square miles (1.0%). This compared
to 50 percent time audible over 21.3 square miles in the current condition and 324 square
miles historically, according to the modeling. Figure 4-7 below shows levels of audibility
within the park for the average day between 9 a.m. and 10 a.m. (see Volpe Report Appendix
E) as modeled. This alternative would require about the same amount of road grooming as
the present conditions require, resulting in approximately the same amount of groomer
noise.
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Figure 4-7: Audibility Contours in Yellowstone, Alternative 2 (Volpe Report Fig. 70)

Percent Time Audible in Grand Teton National Park and the Parkway

This discussion of alternative 2 impacts is derived from modeled results as shown in tables
and figures in the general impacts section above. In this alternative, there were no impacts on
the natural soundscape from recreational oversnow vehicles according to the modeling.

Sound Level at Selected Sites in Yellowstone

Table 4-55 below shows the percent of time that sound from oversnow vehicles were
modeled to be evident in decibel level increments for the 9 a.m. to 10 a.m. hour at 13 sites in
Yellowstone, for alternative 2. These sites are a mix of backcountry, developed, and
transportation corridor locations, as shown in Figure 4-3 above. Sound of oversnow
recreation vehicles were modeled to be not at all measurable, or only negligibly so, at six
sites: Fairy Falls, Heart Lake, Mary Mountain 8000’, Shoshone Geyser, Snow Pass and
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Sylvan Lake. They were modeled to be measurable at up to 15 dBA for less than 5% of the
hour at Lone Star Geyser. Oversnow vehicle sound levels were modeled to be highest at
Madison Junction, for the longest period of time, and audible over 100% of the hour. Sound
levels at Old Faithful, Mary Mountain Trailhead, and Mud Volcano were relatively
intermediate, ranging from 0 to 30 dBA between 32 and 43% of the hour, according to the
modeling. At West Thumb, vehicle sounds were modeled to be present 100% of the time
over a range of decibel levels from 5 to 35. For nearly 50% of the hour, decibel levels were
between 15 and 35 (see Volpe Report Appendix F).

Table 4-55: Sound Level in Yellowstone, Alternative 2

‘Yellowstone: Alternative 2, 09:00 to 10:00

Oio= | o< 10tc< 15to= | 20ito< | 25t0< | o< 3to< | 40to< | 46t0< | SOto= AR to <
% in dB Range 5 10 1] 20 25 a0 35 40 43 50 joii] 0
FaiyFalls | 0. i) 00 0.0 0.0 0.0 0.0 0g 0.0 0.0 el 0.0
Heartlske | Q0 0o 00 0.0 0.0 0.0 0.0 o0g 0.0 0.0 0.0 0.0
Lone Siar Geyser | 2.3 03 13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 a0 0.0
Madison Jet 23 | 0.0 0 0.0 10.1 Zra 184 144 29.6 0.0 0.0 0.0 0.0
Mary M. 40007 | 117 - 4.3 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0
Mary A2 BOOO | 00 o 00 0.0 0o 0.0 0.0 i) 0.0 0.0 0.g 0.0
Mary Mt Traithead | 135 ai 63 31 E1 0.0 0.0 0Q 0.0 0.0 el 0.0
Mud Volcano | 5.1 68 53 4.5 31 28 0.0 00 0.0 0.0 0.0 0.0
Oid Faithful | 162 128 121 23 0.0 0.0 0.0 i) 00 0.0 a0 0.0
Shoshone Geyser | 0.0 0g 0.0 0.0 0.0 0.0 0.0 0. 0.0 0.0 ag 0.0
Snow Pass | Q0 oo 0.0 0.0 00 0.0 00 0Q 0.0 0.0 0.0 0.0
Sybaniske | 00 0o 0.0 0.0 0.0 0.0 0.0 g 0.0 0.0 o 0.0
West Thumb | 0.0 21.2 306 26.1 20.8 08 04 0.a 0.0 0.0 00 0.0

Sound Level at Selected Sites in Grand Teton and the Parkway

Sounds from oversnow recreation vehicles were modeled to be not evident at all at the 8
reference sites in Grand Teton in alternative 2.

Audibility at Selected Sites in Yellowstone

Modeling for percent time audible at selected sites indicated 70% time audible for modeled
travel corridors and 78% for the developed area at West Thumb. This compared to 45% for
modeled travel corridors and 35% for the developed area at West Thumb under current
conditions and 100% time audible for most travel corridors and some developed areas in
historic conditions.

Audibility at Selected Sites in Grand Teton and the Parkway

This metric was not modeled for this alternative because all use would be via wheeled
vehicles in Grand Teton and the Parkway.

Cumulative Effect

Please refer to the introductory commentary for cumulative impact assessment under
alternative 1, above. Within that context, alternative 2 in Yellowstone would have the second
lowest direct and cumulative impact, considering park-wide audibility, compared to the
other alternatives. In Grand Teton, OSV use would contribute the least to the total
cumulative impact because no OSV use would be present.
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Conclusion

As modeled for Yellowstone, in about 10% of the park over the average day oversnow
vehicles were audible at some level. From the overall park perspective, this would constitute
a moderate, adverse, short-term, and direct impact. Impacts due to percent time audible
would be major, adverse, and short-term impacts (YNP). Impacts due to maximum sound
levels would be minor, adverse, and short-term (YNP). There were no modeled impacts on
Grand Teton in this alternative. This alternative would be beneficial compared to current use
in the parks and even more beneficial compared to the historic condition. Impairment of
park resources would not occur; the level of OSV sound under alternative 2 would not harm
the integrity of park resources and values.

In terms of cumulative effects, the minor to major, adverse, short-term impacts resulting
from direct and indirect actions described in this alternative would contribute a minor to
major, adverse, short-term impact to past, present, and foreseeable actions and impacts on
soundscapes.

Alternative 3
Percent Time Audible in Yellowstone

This discussion of alternative 3 impacts is derived from modeled results as shown in tables
and figures in the general impacts section above. In this alternative, over an average 8-hour
period, oversnow vehicles were modeled to be audible over 122 square miles of the park’s
area (3.5%). This compares to the current use condition wherein oversnow vehicles were
modeled to be audible over 499 square miles (14.4%), and the historic condition of 582
square miles (16.8% of the park). The area in which oversnow vehicles were modeled to be
audible 50 percent of the time or more, in this alternative, is 28 square miles (<1%). This
compared to audibility 50% of the time over 21.3 square miles in the current condition and
324 square miles historically, according to the modeling. From Table 4-49, above, in 3 to 4%
of the park during the average day oversnow vehicles were modeled to be audible at some
level. Figure 4-8, below shows modeled levels of audibility by location within the park for the
average day between the hours of 9 a.m. and 10 a.m. In the variation of this alternative (3B)
that represents no action, the above impact would be eliminated. This alternative would
require substantially less road grooming than the present conditions, resulting in a
corresponding decrease in groomer noise.
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Figure 4-8: Audibility Contours in Yellowstone, Alternative 3A (Volpe Report Fig. 73)
Percent Time Audible in Grand Teton National Park and the Parkway

This discussion of alternative 3 impacts is derived from modeled results as shown in tables
and figures in the general impacts section above. In this alternative, over an average 8-hour
period, oversnow vehicles were modeled to be audible over 19.8 square miles of the park’s
area (3.8%). This compared to the current use condition, wherein oversnow vehicles were
modeled as audible over 57 square miles, and the historic condition of audibility over 121
square miles (23.3% of the park). In this alternative, oversnow recreation vehicles were not
modeled to be audible more than 10 percent of the time. In the modeled historical condition,
vehicles were modeled to be audible 20% of the time on 48 square miles (9.2%). Figure 4-9,
below shows levels of audibility by location within the park for the average day from 9 a.m. to
10 a.m. as modeled. In the variation of this alternative (3B) that represents no action, the
above impact would be eliminated (see Volpe Report Appendix E).
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Figure 4-9: Audibility Contours in Grand Teton and the Parkway, Alternative 3A (Volpe Report Fig. 101)

Sound Level at Selected Sites in Yellowstone

Table 4-56 below shows the percent of an hour that OSVs occurred in decibel level
increments for the 9 a.m. to 10 a.m. hour at 13 sites in Yellowstone, for alternative 3,
according to the modeling. These sites are a mix of backcountry, developed and
transportation corridor locations, as shown in Figure 4-3. Oversnow recreation vehicles did
not produce above zero sound levels at 10 of the sites according to the modeling. At Lone
Star Geyser, they were audible at less than 15 dBA for 18.6% of the hour according to the
modeling, with fifteen percent of the hour at 10 dBA or less. Oversnow vehicle sound levels
were modeled to be highest at West Thumb, over the range of decibel levels from 10 to 30 for
the entire hour. Levels at Old Faithful were modeled to be in the range from 0.1 to 25 dBA
over 27% of the hour. In the variation of this alternative (3B) that represents no action, the
above impact would be eliminated (see Volpe Report Appendix F).
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Table 4-56: Sound Level in Yellowstone, Alternative 3

Yellowstone: Alternative 3, 09:00 fo 10:00

Qo= | Bto< 10t= 15tc< | 2Dto= 25to< | 0w« 35to< | 40to< | 45t0< f0to < Ahto <
% in dB Range 5 10 15 20 25 a0 35 40 43 50 55 60
FairyFals | 00 il o0 og 00 og oo 0.0 og oo 0.0 a0
HeartLske | 0.0 [l 0o 0.0 0.0 00 0.0 0.0 00 0.0 o0 0.0
Lone Stsr Geyser | 7.6 ] 40 0.0 oa ag oa o0 0.0 g a0 g
Madison Jet. 2.3 | 0.0 o 0.0 o.a o 00 o 00 o0 0.0 0.a 0.0
Mary M. 40007 | 00 0 0o 0.0 il 00 0.0 0.0 00 0.0 0.0 0.0
Mary M. BOOT [ 00 0g oo 0.0 0 oo 0. og 0.0 0.0 0o a0
Mary M Traithead | 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 lv] 0.0
Mud Volcane | 00 ag o0 i) 00 oo o 0.0 ag g oo og
Oid Faithfl | 83 1 G4 4.8 07 ag oa o0 og 0.0 a0 g
Shoshone Geyser | 0.0 (i} 00 00 o og o og 0.0 0.0 ag o0
Snow Pass | 0.0 o 0.0 o0 o 0.0 o 0.0 00 0.0 0.0 0.0
Syhanlske | Q0 jli] ag 0.0 o og o og 0.0 0.0 ag o0
West Thumb | 0.0 [l 316 306 259 59 0.0 0.0 0.0 0.0 0.0 0.0

Sound Level at Selected Sites in Grand Teton and the Parkway

Table 4-57 below shows the percent of time that sound from oversnow vehicles was modeled
to be evident in decibel level increments for the 9 a.m. to 10 a.m. hour at 8 sites in Grand
Teton, for alternative 3. These sites are a mix of backcountry, developed and transportation
corridor locations, as shown in Figure 4-4 above. As modeled, sound from oversnow
recreation vehicles was not present at any of the sites but Grassy Lake. At that location, the
sound from oversnow recreation vehicles was modeled to be evident over a range of decibel
levels from 0.1 to 60. For 40 percent of the hour, sound levels were below 25 dBA, but for an
additional 8% of the time they ranged from 25 to 60 dBA. In alternative 3B (no action), the
above impact would be eliminated (see Volpe Report Appendix F).

Table 4-57: Sound Level in Grand Teton and the Parkway, Alternative 3

Grand Teton: Alternative 3
L Hrin Ot | Gt | 10t | 15tc | 20t | 2540 | 3040 | 3500 | 4010 | 4540 | S0%0 | 5510 | G0t | 85t | TOfo | 75tc | BDio
dBRange | <5 | <10 | <15 | <20 [ <25 | <30 | <35 | <40 | =45 | <50 | <65 | <@0 [ <65 | <70 | =75 | <80 [ <85
Cathoic 0.0 0o 0.0 0o 0.0 0.0 0o 0.0 0.0 0.0 oo oo 0.0 0.0 0.0 oo 0.0
Coer oo 0.0 0.0 oo 0.0 0.0 0.0 0o 0.0 0.0 0.0 0o 0.0 0.0 0.0 0o 0.0
Grassy 158 | 98 6.4 44 34 2.8 1.8 1.0 0g 0.7 0.6 04 0.0 0.0 0.0 oo 0.0
Jackson 00 0.0 0.0 oo 0.0 0.0 0. 0.0 0.0 0.0 0o 0.0 0.0 0.0 0o 0.0 0.0
Crbow 00 0.0 0.0 oo 0.0 0.0 0.0 0n 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0
Signa oo 0o 0.0 0o 0.0 0.0 0o 0.0 0.0 0.0 0.0 oo 0.0 0.0 0.0 oo 0.0
| Spalding oo oo 0.0 oo 0.0 0.0 0o 0.0 0.0 0.0 0.0 oo 0.0 0.0 0.0 oo 0.0
Wast oo 0o 0.0 0o 0.0 0.0 0o 0.0 0.0 0.0 oo 0.0 0.0 0.0 0.0 oo 0.0

Audibility at Selected Sites in Yellowstone

Modeling for percent time audible at selected sites indicated 73 % time audible for the
developed area at West Thumb. This compared to 45% for modeled travel corridors and
35% for the developed area at West Thumb under current conditions, and 100% time
audible for most travel corridors and some developed areas in historic conditions, according
to the modeling.

Audibility at Selected Sites in Grand Teton and the Parkway

Modeling for percent time audible at selected sites indicated 22% time audible for modeled
travel corridors and zero percent for the developed area at Colter Bay. This compared to 3%
time audible for modeled travel corridors and zero audibility for the developed area at Colter
Bay under current conditions, and 33% time audible for most travel corridors and some
developed areas in historic conditions, according to the modeling.
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Cumulative Effect

Please refer to the introductory commentary for cumulative impact assessment under
alternative 1, above. Within that context, alternative 3A in Yellowstone would have the
smallest direct and cumulative impact, considering park-wide audibility. Its total impact
would be less than one-half to one-fourth that of the other alternatives. In Grand Teton,
alternative 3 OSV use would contribute the least to the total cumulative impact, after
alternative 2. Its total impact, considering park-wide audibility, would be one-third to one-
seventh the impact of other alternatives. Implementation of alternative 3B would contribute
to the least cumulative impact of all the alternatives for both park units.

Conclusion

As modeled for Yellowstone, in about 3 to 4% of the park over the average day oversnow
vehicles would be audible at some level. From the overall park perspective, this would
constitute a negligible impact. In Grand Teton, in 3 to 4% of the park over the average day
oversnow vehicles would be audible at some level (mostly less than 20% of the time)
according to the modeling. From the overall park perspective, this would constitute a
negligible impact. Impacts due to percent time audible would be moderate, adverse, and
short-term (YNP) and negligible for GTNP. Impacts from maximum sound levels would be
negligible (YNP and GTNP). In alternative 3B, which would eliminate all oversnow vehicle
traffic, there would be no impact from the sound of recreational oversnow vehicles. This
alternative would be beneficial compared to current use, and even more beneficial compared
to the historic condition. Impairment of park resources would not occur; the level of OSV
sound under alternative 3 would not harm the integrity of park resources and values.

In terms of cumulative effects, the negligible to moderate, adverse, short-term impacts
resulting from direct and indirect actions described in this alternative would contribute a
negligible to moderate, adverse, short-term impact to past, present, and foreseeable actions
and impacts on soundscapes.

Alternative 4
Percent Time Audible in Yellowstone

This discussion of alternative 4 impacts is derived from modeled results as shown in tables
and figures in the general impacts section above; see Tables 4-49 and 4-50. In this alternative,
over an average 8-hour period, oversnow vehicles were modeled as audible over about 483
square miles of the park’s area (13.9%). This compared to the current use condition wherein
OSVs were modeled to be audible over 499 square miles (14.4%) and the historic condition
of 582 square miles (16.8% of the park). The area in which oversnow vehicles were modeled
to be audible 50 percent of the time in this alternative is 132 square miles (3.8%). This
compared to audibility 50% of the time over 21 square miles in the current condition and 324
square miles historically according to modeling. Figure 4-10 below shows modeled levels of
audibility by location within the park for an average day between 9 a.m. and 10 a.m. (see
Volpe Report Appendix E). Due to the higher number of snowmobiles this alternative would
allow, it would require more road grooming than the present conditions, resulting in a
corresponding increase in groomer noise.
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Figure 4-10: Audibility Contours in Yellowstone, Alternative 4 (Volpe Report Fig. 77)

Percent Time Audible in Grand Teton National Park and the Parkway

This discussion of alternative 4 impacts is derived from modeled results as shown in tables
and figures in the general impacts section above; see Tables 4-51 and 4-52. In this alternative,
over an average 8-hour period, oversnow vehicles were modeled as audible over 113 square
miles of the park’s area (21.7%). This compared to the current use condition, wherein
oversnow vehicles were modeled as audible over 57 square miles (11% of the park) and the
historic condition of audibility over 121 square miles (23.3% of the park). The area in which
oversnow vehicles were modeled to be audible 50 percent of the time or more in this
alternative is zero. Oversnow vehicles were modeled to be audible 20 percent of the time
over 43.4 square miles (8.3% of the park), compared to zero in the current condition and 48
square miles historically. Figure 4-11 below shows modeled levels of audibility by location
within the park for the average day from 9 a.m. to 10 a.m. (see Volpe Report Appendix F).

Chapter IV Page 323 September 2007




WINTER USE PLANS FINAL ENVIRONMENTAL IMPACT STATEMENT
Yellowstone and Grand Teton National Parks and the John D. Rockefeller, Jr. Memorial Parkway

Grand Teton Mational Park ]
Scenanic: Entance Recrasfonal Use, beric: Trms Audible .l‘.

3 m——

Qo= 10

A S S

=
M :' _!-n.n'-n..u.-,

Figure 4-11: Audibility Contours in Grand Teton and the Parkway, Alternative 4 (Volpe Report Fig. 102)

Sound Level at Selected Sites in Yellowstone

Table 4-58 below shows the modeled percent of time that sound from oversnow vehicles
were evident in decibel level increments for the 9 a.m. to 10 a.m. hour at 13 sites in
Yellowstone, for alternative 4. These sites are a mix of backcountry, developed and
transportation corridor locations, as shown in Figure 4-3 above. As modeled, sound from
oversnow recreation vehicles was not present at all at two backcountry sites, Heart Lake or
Shoshone Geyser, and for 4% of the hour at Snow Pass. Modeled sound levels were audible
at 10 dBA or less for Mary Mountain 8000’ and Fairy Falls, over 23.7% of the hour for the
former and 9% of the hour for the latter. Sound levels at up to 15 dBA were modeled at Mary
Mountain 4000’ for 56% of the hour, and at Lone Star Geyser for about 28% of the time.
OSVs were modeled as loudest at Sylvan Lake, up to 60 dBA, but for short durations with
sound levels evident about 44% of the hour (mostly at 0.1 to 25 dBA). At Mary Mountain
Trailhead, Mud Volcano, Old Faithful, and West Thumb, sound levels were modeled at up to
35 dBA for more than 90% of the hour. OSV sound levels at Old Faithful and West Thumb
were modeled at 100% of the hour, mostly below 20 dBA at the former and 10-30 dBA at the
latter. The highest sustained oversnow vehicle sound was modeled to be from the Madison
Junction site, where sound levels would range between 25 and 50 dBA over 100% of the hour
(see Volpe Report Appendix F).
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Table 4-58: Sound Level in Yellowstone, Alternative 4

Yellowstone: Alternative 4, 09:00 to 10:00

Oto< | Bto< 10tw= 5o < M= 2510 < o= 35to< | 40to<« | 45t0< flio < Ahto <
% in dB Range g 10 15 20 25 30 35 A0 45 0 55 B0
FairyFalls | 7.2 1.3 00 o 0.0 o 0.0 o 0.0 0.0 o 0.0
Heart Lake [ 00 oo 0g o 0.0 o 0.0 o 0.0 0.0 o 0.0
Lone Star Geyser | 11.9 11.3 45 [eXi] 0.a [eXi] 0.0 o.Q 0.0 0.4 o 0.g
Madison Jot 23 | 0.0 ag 0.g eXi] 0. 204 264 21.8 207 107 0. 0.9
Mary M 40007 | 332 226 127 3.0 0.0 o 0.0 o 0.0 0.0 o 0.0
Mary M. BOOD | 2000 a7 0g uXi] 0.0 o0 0.0 o 0.0 0.0 o 0.0
Mary Nt Traihead | 319 19.8 137 109 11.1 44 0.g eXi] 0.0 0.4 o 0.9
Nud Wolpano | 280 200 151 12.4 8.5 7.8 1.9 o 0.0 0.0 0.g 0.0
Oid Faithful | 349 .5 23.7 10.3 0& o 0.0 o 0.0 0.0 o 0.0
Shoshone Geyser | 0.0 ag 0.a og 0.a eXi] 0.g eXi] 0.0 og Julv] o0
Snow Pass | 36 oo 0g uXi] 0.0 o0 0.0 uXi] 0.0 0.0 o 0.0
Syhvan Lake | 1003 7.7 L) 35 248 20 1.6 1.1 0.8 0.7 0.6 0.1
West Thumb | Q.0 ag 13.7 41.2 M2 54 1.5 [eXi] 0.0 0.4 0.0 0.g

Sound Level at Selected Sites in Grand Teton and the Parkway

Table 4-59 below shows the percent of time that sound from oversnow vehicles was modeled
to be evident in decibel level increments for the 9 a.m. to 10 a.m. hour at 8 sites in Grand
Teton, for alternative 4. These sites are a mix of backcountry, developed and transportation
corridor locations, as shown in Figure 4-4 above. Sound from oversnow recreation vehicles
was not modeled as present at all at Spalding. At Catholic Bay, sound levels were modeled to
be mostly less than 5 dBA for just over 5% of the hour. Sound levels were modeled to be
evident at less than 20 dBA for Colter Bay Visitor Center and Cow Island, respectively, for 87
and 51 percent of the hour. Signal Mountain and West Jackson Lake sound levels were
modeled to be at less than 15 dBA, Signal for just over 5% of the time and West Jackson for
27% of the hour. Oxbow Bend sound levels were modeled to be the highest, where decibel
levels ranged from 50 to 75 dBA but for a short duration of 0.5 percent of the time (18
seconds each hour). Both the Oxbow and Grassy sites experienced oversnow vehicles at a
range of decibel levels from 0.1 to 60, but for different durations; about 24% of the hour for
Oxbow and 88% for Grassy (see Volpe Report Appendix F), according to the modeling.

Table 4-59: Sound Level in Grand Teton and the Parkway, Alternative 4

Grand Teton: Alternative 4
% Hrin DOto Bto | 100 | 1540 [ 20t | 2510 | 3010 | 35b0 | 4040 | 456w | 500 | 55t0 | 60tc | 8540 | TOto | 7Eto | BDio
dBRanpe | <5 | <10 | <15 | «20 [ <25 [ <30 | =35 | <40 | <45 | <50 | <65 | «<f0 | «A5 | <70 | <75 | <80 [ <85
Catnolic 5.2 0.1 0.0 0.0 0.0 0.0 0.0 oo 0.0 0.0 0.0 0.0 oo 0.0 oo oo 0.0
Colter 498 | 313 | &0 1.0 0.0 0.0 0.0 oo o.a 0.0 0.0 0.0 oo 0.0 oo oo 0.0
Grassy 3348 | 183 | 138 [ 61 4.8 34 25 14 1.2 1.0 D.a 0.5 oo 0.0 oo oo 0.0
Jackson 284 | 135 | A7 5 0.0 0.0 0.0 0o 0.0 0.0 0.0 0.0 oo 0.0 oo oo 0.0
Crbow BA 8.7 33 1.8 1.2 0g 0.7 0.6 0.3 0.2 0.1 0.2 o1 0.0 0.1 oo 0.0
Signal 33 2.0 K] 0.0 0.0 0.0 0.0 oo 0.0 0.0 0.0 0.0 oo 0.0 oo oo 0.0
Spalding oo 0.0 0.0 0.0 0.0 0.0 0.0 oo 0.0 0.0 0.0 0.0 00 0.0 0o oo 0.0
\West 19.1 6.7 1.4 0.0 0.0 0.0 0.0 oo 0.0 0.0 0.0 0.0 oo 0.0 oo oo 0.0

Audibility at Selected Sites in Yellowstone

Modeling for percent time audible at selected sites indicated 91% time audible for modeled
travel corridors and 87% for the developed area at West Thumb. This compared to 45% for
modeled travel corridors and 35% for the developed area at West Thumb under current
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conditions, and 100% time audible for most travel corridors and some developed areas in
historic conditions, according to the modeling.

Audibility at Selected Sites in Grand Teton and the Parkway

Modeling for percent time audible at selected sites indicated 31% time audible for modeled
travel corridors and 18% for the developed area at Colter Bay. This compared to 3% time
audible for modeled travel corridors and zero audibility for the developed area at Colter Bay
under current conditions and 33 % time audible for most travel corridors and some
developed areas in historic conditions, according to the modeling.

Cumulative Effect

Please refer to the introductory commentary for cumulative impact assessment under
alternative 1, above. Within that context, alternative 4 in Yellowstone would have more
direct and cumulative impact, considering park-wide audibility, compared to the other
alternatives. In Grand Teton, OSV use would contribute more to the total cumulative impact
than would any of the other alternatives.

Conclusion

As modeled for Yellowstone, oversnow vehicles would be audible at some level in about 14%
of the park over the average day. From the overall park perspective, this would constitute a
moderate, adverse, short-term, direct impact. In Grand Teton and the Parkway, oversnow
vehicles would be audible at some level in 22% of the park over the average day, according to
the modeling. From the overall park perspective, this would constitute a major, adverse,
short-term, direct impact. Impacts due to percent time audible would be major (YNP) to
moderate (GTNP), adverse, and short-term. Impacts due to maximum sound levels would be
minor, adverse, short-term (YNP and GTNP).

In Yellowstone, this alternative would be beneficial compared to both current and historic
conditions. While the comparison to current conditions may seem counterintuitive given this
alternative’s higher snowmobile numbers, the comparison is accurate because the
implementation of snowcoach BAT substantially reduces overall OSV audibility. In Grand
Teton and the Parkway, it would be adverse compared to the current condition and
beneficial compared to historic snowmobile use conditions in that park. Impairment of park
resources would not occur; the level of OSV sound under alternative 4 would not harm the
integrity of park resources and values.

In terms of cumulative effects, the minor to major, adverse, short-term impacts resulting
from direct and indirect actions described in this alternative would contribute a minor to
major, adverse, short-term impact to past, present, and foreseeable actions and impacts on
soundscapes.

Alternative 5
Percent Time Audible in Yellowstone

This discussion of alternative 5 impacts is derived from modeled results as shown in tables
and figures in the general impacts section above, see Tables 4-49 and 4-50. In this alternative,
over an average 8-hour period, oversnow vehicles were modeled to be audible over 483
square miles of the park’s area (13.9%). This compared to the current use condition wherein
oversnow vehicles were modeled to be audible over 499 square miles (14.4%) and the
historic condition of 582 square miles (16.2% of the park). The area in which oversnow
vehicles were modeled to be audible 50 percent of the time or more in this alternative was 83
square miles (2.4%). This compared to modeled audibility 50% of the time over 21.3 square
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miles in the current condition and 324 square miles historically. Figure 4-12 below shows
modeled levels of audibility by location within the park for the average day between 9 a.m.
and 10 a.m. (see Volpe Report Appendix E). This alternative would require about the same
amount of road grooming as the present conditions require, resulting in approximately the
same amount of groomer noise.
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Figure 4-12: Audibility Contours in Yellowstone, Alternative 5 (Volpe Report Fig. 83)

Percent Time Audible in Grand Teton National Park and the Parkway

This discussion of alternative 5 impacts is derived from modeled results as shown in tables
and figures in the general impacts section above, see Tables 4-51 and 4-52. In this alternative,
over an average §-hour period, oversnow vehicles were modeled to be audible over 99 square
miles of the park’s area (19.0%). This compared to the current use condition, wherein OSVs
were modeled to be audible over 57 square miles, and the historic condition of audibility
over 121 square miles (23.3% of the park). Oversnow vehicles were modeled as audible 30
percent of the time over 2.3 square miles (0.5% of the park), as compared to zero for current
conditions and 5% of the park for historic conditions. Figure 4-13 below shows modeled
levels of audibility by location within the park for the average day from 9 a.m. to 10 a.m. (see
Volpe Report Appendix E).
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Figure 4-13: Audibility Contours in Grand Teton and the Parkway, Alternative 5 (Volpe Report Fig. 103)

Sound Level at Selected Sites in Yellowstone

Table 4-60 below shows the percent of time that sound from oversnow vehicles was modeled
to be evident in decibel level increments for the 9 a.m. to 10 a.m. hour at 13 sites in
Yellowstone for alternative 5. These sites are a mix of backcountry, developed and
transportation corridor locations, as shown in Figure 4-3 above. Modeled sound from
oversnow recreation vehicles was not present at Heart Lake or Shoshone Geyser. Sound
levels were modeled to be at 10 dBA or less for Mary Mountain 8000’ and Fairy Falls, but for
15.7% of the hour for the former and less than 6% of the hour for the latter. Modeled sound
levels at up to 20 dBA were found at Mary Mountain 4000’ for 50% of the hour, and at Lone
Star Geyser for about 20% of the hour. Oversnow vehicle sound levels were modeled to be
highest at Sylvan Lake, at up to 60 dBA, but for short durations. At that site, sound levels were
modeled at 19.3% of the hour mostly at 0.1 to 45 dBA. At Mary Mountain Trailhead, Mud
Volcano, and West Thumb, modeled sound levels reached up to 35 dBA for 68, 62, and 100%
of the hour respectively. Modeled sound levels ranged from 0.1 to 25 dBA at Old Faithful, but
mostly below 15 dBA, for about 80% of the time. The highest sustained oversnow vehicle
sound were modeled at the Madison Junction site, where sound levels ranged between 20
and 50 dBA over 100% of the hour (see Volpe Report Appendix F).
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Table 4-60: Sound Level in Yellowstone, Alternative 5

Yellowstone: Alternative 5, 09:00 fo 10:00

Qo= | Bto< 10t= 15t0 < M= 2510 < o< 35to< | 40to< | 45t0< f0to < Ahto <
% in dB Range 5 10 15 20 25 a0 35 40 45 50 55 80
FairyFalls [ 49 0g ag 0.0 0.0 oo 0.0 o0 0.0 0.0 o 0.0
Heartlaske | 00 ag ag 0.0 0.0 oo 0.0 o0 og a0 o0 o0
Lone Star Geyser | 8.6 43 i 0.0 og ag og o0 og 0.0 o 0.0
Madison Jot 23| Q0 ag o0 og 135 26.0 123 159 15.2 8.1 0o 0.0
Mary M. 4000 [ 237 15.8 1 20 0.0 oo 0.0 o0 og 0.0 o 0.0
Mary M. 8OO0 | 133 24 ag 0.0 0.0 o0 0.0 o0 0.0 0.0 o 0.0
Mzry Mt Traithead | 225 141 a9 T.8 B2 27 0g [eXi] og ] ag o0
Nud Volcano | 182 131 EE] 8.2 B& 26 1.2 o0 0.0 0.0 o 0.0
Oid Faithful | 346 1.5 17.0 7.0 04 oo 0.0 o0 og a0 o0 o0
Shoshone Geyser | 0.0 ag 0a 00 0.a eXi] 0.a eXi] og og ag oo
Snow Pass | 42 ag ag 0.0 0.0 o0 0.0 o0 og a0 o0 o0
Sybanlske [ 53 4.0 ao 20 1.5 1.0 043 0.6 04 04 0.2 a1
West Thumb | 0.0 ag 356 306 26.2 a6 1.0 o0 og a0 0o a0

Sound Level at Selected Sites in Grand Teton and the Parkway

Table 4-61 below shows the percent of time that modeled sound from oversnow vehicles was
evident in decibel level increments for the 9 a.m. to 10 a.m. hour at 8 sites in Grand Teton, for
alternative 5. These sites are a mix of backcountry, developed and transportation corridor
locations, as shown in Figure 4-4 above. Modeled sound from oversnow recreation vehicles
was not present at all at Spalding, and was close to zero at Catholic Bay. Modeled sound
levels did not exceed 15 dBA for Colter and Jackson Lake West, respectively for 46 and 11
percent of the hour. Signal Mountain modeled sound levels were at less than 10 dBA for
about 8% of the hour. At Cow Island, modeled sound levels ranged from 0.1 to 20 dBA over
40% of the time. Oxbow sound levels were modeled to be the highest, at 50 to 75 dBA, but for
a short duration of 0.5 percent of the time (3 minutes). Both the Oxbow and Grassy sites had
modeled oversnow vehicle sounds at a range of decibel levels from 0.1 to 50, but for different
durations during the hour: about 19% of the time for the former and 71% for the latter (see
Volpe Report Appendix F).

Table 4-61: Sound Level in Grand Teton and the Parkway, Alternative 5

Grand Teton: Alternative 5
%% Hrin 0t Ste | 1W0to | 15%0 | 20tc | 2510 | 30%0 | 35to | 4040 | 45t | G0to | 5540 | 6000 | B5tc | T4 | 75to | BDto
d8 Range =5 | <10 | =15 [ <20 | =25 | =30 | <35 [ <40 | =45 | <50 | <55 [ <60 | <85 | <70 [ <75 | <80 | =85
Catholic 3 0.0 0.0 0.0 oo 0.0 0.0 oo 0.0 0.0 oo 0o 0.0 oo 0.0 0.0 00
Colter 236 | 168 | 55 0.0 oo 0.0 0.0 oo 0.0 0.0 oo 00 0.0 oo 0.0 0.0 0.0
Grazsy 287 | 200 | 103 [ 42 32 24 1.8 oe 0g 0.7 05 04 0.0 0 0.0 oo 0.0
Jackson 178|128 | 78 2.5 oo 0.0 0.0 0o 0.0 0.0 0o 0o 0.0 0o 0.0 0.0 0.0
Cobow 8.4 3.8 2.1 1.4 R 0.7 0.6 o3 0.2 0.2 o1 0.1 0.1 0.1 0.1 oo 0.0
| Signal .5 33 0. 0.0 0.0 0.0 0.o oo 0.0 0.0 oo oo 0.0 oo 0.0 0.0 0.0
Spalding 0.0 0o 0.0 0.0 oo 0.0 0.0 oo 0.0 0.0 00 0.0 oo 0.0 0.0 0o 0.0
West 7.7 27 0.5 0.0 oo 0.0 0.0 oo 0.0 0.0 oo 0o 0.0 oo 0.0 0.0 0.0

Audibility at Selected Sites in Yellowstone

Modeling for percent time audible at selected sites indicated 74% time audible for modeled
travel corridors and 79% for the developed area at West Thumb. This compared to 45% for
modeled travel corridors and 35% for the developed area at West Thumb under current
conditions, and 100% time audible for most travel corridors and some developed areas in
historic conditions, according to the modeling.
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Audibility at Selected Sites in Grand Teton and the Parkway

Modeling for percent time audible at selected sites indicated 17% time audible for modeled
travel corridors and 8% for the developed area at Colter Bay. This compared to 3% time
audible for modeled travel corridors and zero audibility for the developed area at Colter Bay
under current conditions and 33% time audible for most travel corridors and some
developed areas in historic conditions, according to the modeling.

Cumulative Effect

Please refer to the introductory commentary for cumulative impact assessment under
alternative 1, above. Within that context, alternative 5 in Yellowstone would have the second
most direct and cumulative impact, considering park-wide audibility, compared to the other
alternatives. In Grand Teton, OSV use would contribute to the second most cumulative
impact compared to the other alternatives.

Conclusion

As modeled for Yellowstone, oversnow vehicles would be audible at some level in about 14%
of the park over the average day. From the overall park perspective, this would constitute a
moderate, adverse, short-term, direct impact. In Grand Teton and the Parkway, in 20% of
the park over the average day oversnow vehicles would be audible at some level, according to
the modeling. From the overall park perspective, this would constitute a moderate, adverse,
short-term, direct impact. Impacts due to percent time audible would be major (YNP) to
minor (GTNP), adverse, and short-term. Impacts due to maximum sound levels would be
minor, adverse, and short-term (YNP and GTNP).

In Yellowstone, this alternative would be beneficial compared to current use largely due to
the implementation of improved BAT and snowcoach BAT requirements. It would also be
beneficial compared to the historic condition. In Grand Teton and the Parkway, alternative 5
would be adverse compared to both current conditions there but beneficial compared to
historic conditions. Impairment of park resources would not occur; the level of OSV sound
under alternative 5 would not harm the integrity of park resources and values.

In terms of cumulative effects, the minor to major, adverse, short-term impacts resulting
from direct and indirect actions described in this alternative would contribute a minor to
major, adverse, short-term impact to past, present, and foreseeable actions and impacts on
soundscapes.

Alternative 6
Percent Time Audible in Yellowstone

This discussion of alternative 6 impacts is derived from modeled results as shown in tables
and figures in the general impacts section above, see Tables 4-49 and 4-50. In this alternative,
over an average 8-hour period, oversnow and wheeled vehicles were modeled to be audible
over 361 square miles of the park’s area (10.4%). This compared to the current use condition
wherein only oversnow vehicles were modeled to be audible over 499 square miles (14.4%),
and the historic condition of 582 square miles (16.2% of the park). The area in which
oversnow and wheeled vehicles were modeled to be audible 50 percent of the time or more,
in this alternative, was 73 square miles (2.1%). This compared to modeled audibility 50% of
the time over 21 square miles in the current condition and 324 square miles historically.
From Figure 4-1, above, in just over 10% of the park over the average day oversnow and
wheeled vehicles were modeled to be audible at some level. Figure 4-14, below shows
modeled levels of audibility by location within the park for the average day between 9 a.m.
and 10 a.m. (see Volpe Report Appendix E).
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This alternative would require substantially less road grooming than the present conditions,
resulting in a corresponding decrease in groomer noise. While there would be some
additional noise from plows on the plowed road stretches, the faster speed at which plows
move relative to groomers and their quieter overall noise levels would be more than
compensated for by the reduction in grooming on those road stretches.
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Figure 4-14: Audibility Contours in Yellowstone, Alternative 6 (Volpe Report Fig. 88)*

Percent Time Audible in Grand Teton National Park and the Parkway

This discussion of alternative 6 impacts is derived from modeled results as shown in tables
and figures in the general impacts section above, see Tables 4-51 and 4-52. In this alternative,
over an average 8-hour period, oversnow vehicles were modeled to be audible over 54.6
square miles of the park’s area (10.5%). This compared to the current use condition, wherein
oversnow vehicles were modeled as audible over 57 square miles (11% of the park) and the
historic condition of audibility over 121 square miles (23.3%). The area in which oversnow
vehicles were modeled to be audible 20 percent of the time or more, in this alternative, is 3%
of the park compared to zero in the current condition and 48 square miles (9%) historically.
Figure 4-15, below shows modeled levels of audibility by location within the park for the
average day from 9 a.m. to 10 a.m. (see Volpe Report Appendix E).

2 Alternative 6 includes the closure of the outer eastern portion of the East Entrance Road. The road
segment from Fishing Bridge to Lake Butte would experience some OSV operations, but these were
inadvertently not included in the model run. Audibility would not increase appreciably due to these small
numbers along a relatively short road segment. The NPS has elected not to run the model again.

Chapter IV Page 331 September 2007



WINTER USE PLANS FINAL ENVIRONMENTAL IMPACT STATEMENT
Yellowstone and Grand Teton National Parks and the John D. Rockefeller, Jr. Memorial Parkway

Grand Telon Mational Par i
Seiaiid: Plow Weed Side Fosils Metic Tirs Aasdlis ;.

=l
-

-
L
I
!
LY
T

v

brw wrwkie Saaw

—
—— e e ) P s Bes s

Figure 4-15: Audibility Contours in Grand Teton and the Parkway, Alternative 6 (Volpe Report Fig. 104)

Sound Level at Selected Sites in Yellowstone

Table 4-62 below shows the percent of time that modeled sound from oversnow and
wheeled vehicles were evident in decibel level increments for the 9 a.m. to 10 a.m. hour at 13
sites in Yellowstone, for alternative 6. These sites are a mix of backcountry, developed, and
transportation corridor locations, as shown in Figure 4-3 above. Sound from oversnow and
wheeled vehicles was not modeled as evident at Fairy Falls, Heart Lake, Mary Mountain
8000’, Shoshone Geyser, Snow Pass, or Sylvan Lake. Sound levels were modeled to be less
than 5 dBA for 6% of the hour at Mary Mountain 4000’. Modeled oversnow and wheeled
vehicle sound levels ranged from 0.1 to 20 at Lone Star Geyser and Mary Mountain Trailhead
over about 25% of the hour. Modeled sound levels were highest at Madison Junction, for
100% of the hour over the range of decibel levels from 10 to 40. Modeled levels at Mud
Volcano ranged from 0.1 to 35 dBA for 78% of the hour. At West Thumb, vehicle sound was
modeled to be evident 100% of the time over a range of decibel levels from 10 to 35 (see
Volpe Report Appendix F).
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Table 4-62: Sound Level in Yellowstone, Alternative 6

Yellowstone: Alternative 6, 09:00 o 10:00

Qo= | Bto< 10t= 15tc< | 2Dto= 25to< | 0w« 35to< | 40to< | 45t0< f0to < Ahto <
% in dB Range g 10 15 20 25 30 35 40 43 50 55 60
FairyFalls | Q0 0 00 0.0 0.a uXi] 0 og ag g 0.0 a0
Heartlake | 00 o oo 0.0 0.0 oo 0.0 o0 ag a0 o0 a0
Lone Star Geyser | 114 10.6 4.9 o1 0.g o 0.g o.Q og g a0 g
Madison Jct 23 | 00 0g 11.2 26.9 196 14.8 131 124 0.0 0.0 0.0 a0
Mary M2 4000 [ E2 o oo 0.0 0.0 oo 0.0 o0 ag a0 o0 a0
Mary M. BOOT [ 00 0g oo 0.0 0 oo 0. og og g 0. 0.0
Mary Mt Tradhead | B8 67 68 23 0.0 ag 0.0 og ag a0 o0 a0
Mud Volcano | 228 16.7 128 0.6 B0 6.5 11 o0 ag a0 0.0 a0
Oid Faithful | 202 ar FE] 6.9 0.1 o 0.a eXi] 0.0 g a0 g
Shoshone Geyser | 0.0 0g a0 00 o og o og og og Julv] o0
SnowPass | 00 o 00 0.0 00 o0 00 oo ag a0 0.0 a0
Syhanlske | Q0 jli] ag 0.0 o og o og og og Julv] o0
West Thumb | 0.0 0g 221 M1 293 12.0 23 eXi] 0.0 g 0.0 g

Sound Level at Selected Sites in Grand Teton and the Parkway

Table 4-63 below shows the percent of time that sound from oversnow vehicles was modeled
as evident in decibel level increments for the 9 a.m. to 10 a.m. hour at 8 sites in Grand Teton,
for alternative 6. These sites are a mix of backcountry, developed and transportation corridor
locations, as shown in Figure 4-4 above. Sound from oversnow recreation vehicles was not
modeled to be present at Spalding, Signal Mountain, or Oxbow Bend, and only very
marginally at Catholic Bay. Modeled sound levels were measurable at less than 15 dBA for
Colter and Jackson Lake West, respectively for 20 and 11 percent of the hour. Cow Island
sound levels were modeled at less than 10 dBA for about 8.5% of the hour. Grassy Lake was
the site with the highest modeled sound levels, at which decibel levels ranged from 50 to 60
dBA but for a short duration of 0.9 percent of the time. This site had oversnow vehicles at a
range of decibel levels mostly from 0.1 to 50, about 44% of the time (see Volpe Report
Appendix F), according to the modeling.

Table 4-63: Sound Level in Grand Teton and the Parkway, Alternative 6

Grand Teton: Alternative &
HrindE | Oto Stio [ 0% [ 15t | 20t [ 25t [ 30tc [ 35t [ 40tc [ 45t [ 50%w | B5ic [ OO0t [ 65t | OG0 | 75te [ Eio
Range <f [ =10 | <15 | =20 | <35 | «3D | =35 [ «4D | =45 | <50 [ <55 | <0 | <65 [ «70 | <75 | <80 [ <85
Cathalic 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Caolter 168 [ 108 | D& 0.0 0.0 0.0 1] 0.0 0.0 0.0 0.0 0.0 0.0 1] 0.0 0.0 0.0
Grassy 15.1 a1 6.1 42 32 24 18 0.8 0B 0.7 0.5 04 0.0 1] 0.0 0.0 0.0
Jackson 6.5 20 0.0 0.0 0.0 0.0 1] 0.0 0.0 0.0 0.0 0.0 0.0 1] 0.0 0.0 0.0
Cihow 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Signal 0. 1] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1] 0.0 0.0 0.0
Spalding 0.0 1] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1] 0.0 0.0 0.0
West 7.7 27 0.5 0.0 0.0 0.0 1] 0.0 0.0 0.0 0.0 0.0 0.0 1] 0.0 0.0 0.0

Audibility at Selected Sites in Yellowstone

Modeling for percent time audible at selected sites indicated 40% time audible for modeled
travel corridors and 90% for the developed area at West Thumb. This compared to 45% for
modeled travel corridors and 35% for the developed area at West Thumb under current
conditions and 100% time audible for most travel corridors and some developed areas in
historic conditions, according to the modeling.
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Audibility at Selected Sites in Grand Teton and the Parkway

Modeling for percent time audible at selected sites indicated 21% time audible for modeled
travel corridors. This compared to 3% time audible for modeled travel corridors and zero
audibility for the developed area at Colter Bay under current conditions and 33% time
audible for most travel corridors and some developed areas in historic conditions, according
to the modeling.

Cumulative Effect

Please refer to the introductory commentary for cumulative impact assessment under
alternative 1, above. Within that context, alternative 6 in Yellowstone would have the third
lowest direct and cumulative impact (but not substantially different than alternative 2),
considering park-wide audibility, compared to the other alternatives. In Grand Teton, OSV
use would contribute to the second lowest cumulative impact compared to the other
alternatives.

Conclusion

As modeled for all three parks, oversnow and wheeled vehicles would be audible at some
level in about 10% of the park over the average day. From the overall park perspective, this
would constitute a moderate, adverse, short-term, direct impact. Impacts due to percent time
audible would be moderate, adverse, and short-term (YNP) to negligible (GTNP). Impacts
due to maximum sound levels would be negligible (YNP and GTNP). In all three parks, this
alternative would be beneficial compared to both current use and the historic condition.
Impairment of park resources would not occur; the level of oversnow and wheeled vehicle
sound under alternative 6 would not harm the integrity of park resources and values.

In terms of cumulative effects, the negligible to moderate, adverse, short-term impacts
resulting from direct and indirect actions described in this alternative would contribute a
negligible to moderate, adverse, short-term impact to past, present, and foreseeable actions
and impacts on soundscapes.

Alternative 7
Percent Time Audible in Yellowstone National Park

This discussion of alternative 7 impacts is derived from modeled results as shown in tables
and figures in the general impacts section above (see Table 4-49 and Table 4-50). In this
alternative, over an average 8-hour period, oversnow vehicles were modeled as audible over
479.5 square miles of the park’s area (13.8% of the park). This compares to the current use
condition wherein oversnow vehicles were modeled as audible over 499 square miles (14.4%
of the park), and the historic condition of 582 square miles (16.8% of the park). The area in
which oversnow vehicles were modeled as audible 50 percent of the time, in this alternative,
is 62.7 square miles (1.8% of the park). This compared to audibility 50% of the time over less
than one square mile of the park in the current condition and 324 square miles historically, as
modeled. Figure 4-16 below shows modeled levels of audibility within the park for the
average day between 9 a.m. and 10 a.m. This alternative would require about the same
amount of road grooming as the present conditions require, resulting in approximately the
same amount of groomer noise. Note that the Madison-Norris road segment was modeled as
closed to reflect management experiments investigating the bison-groomed road
relationship.
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Figure 4-16 Audibility Contours in Yellowstone, Alternative 7 (Volpe Report Fig. Z 09)

Percent Time Audible in Grand Teton National Park and the Parkway

This discussion of alternative 7 impacts is derived from modeled results as shown in tables
and figures in the general impacts section above (see especially Table 4-51 and Table 4-52), as
well as from the modeling report itself. In this alternative, over an average 8-hour period,
oversnow vehicles were modeled as audible over 101.6 square miles of the park’s area (17.7%
of the park). This compared to the current use condition, wherein oversnow vehicles were
modeled as audible over 57 square miles (11% of the park) and the historic condition of
audibility over 121 square miles (16.8% of the park as modeled). Oversnow vehicles were
modeled as not being audible 20 percent of the time, which compares to zero in the current
condition and 48 square miles historically (as modeled). Figure 4-17 below shows levels of
audibility within the park for the average day based on an earlier modeling scenario that
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closely approximate the conditions one would expect with implementation of alternative 7.
Note, however, that the modeling scenario shown depicts 50 rather than 25 snowmobiles per
day on the Grassy Lake Road. Therefore, expected impacts for the Grassy Lake Road under
alternative 7 would be less than those shown in figure 4-17.
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Figure 4-17: Audibility Contours in Grand Teton and the Parkway, Alternative 7 (Volpe Report Fig. 163)

Sound Level at Selected Sites in Yellowstone

Table 4-64 below shows the modeled percent of time that sound levels from oversnow
vehicles were audible in decibel level increments for the 9 a.m. to 10 a.m. hour at 13 sites in
Yellowstone, for alternative 7. These sites are a mix of backcountry, developed and
transportation corridor locations, as shown in Figure 4-3 above. No above-zero sound levels
from OSV were modeled at Heart Lake, Shoshone Geyser, or Sylvan Lake. Sound levels were
modeled at less than 5 dBA for less than 3% of the hour at Snow Pass, a backcountry site.
Oversnow vehicle sounds were modeled as highest at Madison Junction and West Thumb,
for 100% of the hour over the range of decibel levels from 5 to 50. Levels at Mary Mountain
Trailhead and Mud Volcano, travel corridor sites, were modeled as similar to each other,
ranging from 0.1 to 35 dBA for 50-60% of the hour. At the developed area of Old Faithful,
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modeled vehicle sound levels from 0.1 to 25 dBA during 9 a.m. — 10 a.m. occurred 80% of the
time.

Relative to soundscape impacts in both the current and historic conditions, this alternative
would represent a beneficial impact on the natural soundscape for the eastern portion of the
park.

Table 4-64 Sound Level in Yellowstone, Alternative 7

Yellowstone: Alternative 7, 09:00 to 10:00

0to 5to 10to | 15to | 20to | 25to | 30to | 35to | 40to | 45to | 50to | 55to
% Hour in dB <5 <10 <15 <20 <25 <30 <35 <40 <45 <50 <55 <60
range dB dB dB dB dB dB dB dB dB dB dB dB
Fairy Falls 4.1 1.0 0 0 0 0 0 0 0 0 0 0
Heart Lake 0 0 0 0 0 0 0 0 0 0 0 0
Lone Star G. 9.5 8.8 3.7 0.1 0 0 0 0 0 0 0 0
Mad. Jct. 2.3 0 0 0 0 21.6 24.4 18.1 14.8 14.4 6.7 0 0
Mary Mt. 4000" | 21.9 14.9 8.0 2.0 0 0 0 0 0 0 0 0
Mary Mt. 8000" | 13.1 2.5 0 0 0 0 0 0 0 0 0 0
Mary Mt. Trhd. | 20.9 12.9 8.9 7.1 7.1 2.9 0.1 0 0 0 0 0
Mud Volcano 15.3 11.3 8.6 7.2 5.3 4.5 0.5 0 0 0 0 0
Old Faithful 33.9 21.4 16.4 8.5 0.1 0 0 0 0 0 0 0
Shoshone G. 0 0 0 0 0 0 0 0 0 0 0 0
Snow Pass 3.1 0 0 0 0 0 0 0 0 0 0 0
Sylvan Lake 0 0 0 0 0 0 0 0 0 0 0 0
West Thumb 0 1.2 35.7 28.6 24.5 8.5 1.5 0 0 0 0 0

Sound Level at Selected Sites in Grand Teton and the Parkway

Table 4-65 below shows the percent of time that sound from oversnow vehicles occurred in
decibel level increments for the 9 a.m. to 10 a.m. hour at 8 sites in Grand Teton, for
alternative 7, according to the modeling. These sites are a mix of backcountry, developed and
transportation corridor locations, as shown in Figure 4-4 above. There were modeled to be
no above-zero sound levels from oversnow recreation vehicles at Spalding and none above 5
dBA at Catholic Bay, a travel corridor site. Modeled sound levels were below 15 dBA for
Colter Bay Visitor Center, a developed area and below 20 dBA for Jackson for 40 and 31
percent of the hour, respectively. At Signal Mou