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Chapter 9: Affected Environment and
Environmental Consequences

Introduction

Focus of the Analysis

The National Environmental Policy Act (NEPA) requires documented disclosure of the projected
environmental consequences of a proposed federal action and of the reasonable alternatives to that action

(including no action). This disclosure must clearly identify any adverse environmental effects on the human
environment that cannot be avoided should the proposed action be implemented. Section 106 of the National
Historic Preservation Act (NHPA) requires federal agencies to take into account the effects of their
undertakings on historic properties. National Park Service (NPS) management policies and cultural resource
management guidelines call for the consideration of historic properties in planning proposals. In compliance
with these laws and policies, this chapter of the Final Tuolumne River Plan/EIS identifies and describes the
natural and cultural resources and values that could be affected by the alternatives presented in volume 1,
“Chapter 8: Alternatives for River Management” and evaluates and compares the potential consequences of the
alternatives. Guidance for this analysis is provided by regulations published by the Council on Environmental
Quality (CEQ) (40 Code of Federal Regulations [CFR] 1500), NPS Director’s Order (DO) 12 (“Conservation
Planning, Environmental Impact Analysis, and Decision-making”), and the Advisory Council on Historic
Preservation (ACHP).

The following analysis topics are either discussed in detail in this chapter or dismissed from further
consideration for reasons explained in the next few pages.

Analysis Topics

Natural Resources

= Geology, Geohazards, and Soils
= Hydrology, Water Quality, and Floodplains
= Wetlands

= Vegetation

= Wildlife

= Special Status Species

= Lightscapes

» Soundscapes

» Air Quality

Sociocultural Resources

= Scenic Resources

= Visitor Experience

= Wilderness

= Park Operations and Facilities

= Transportation

= Energy Consumption and Climate Change
= Socioeconomics

Tuolumne Wild and Scenic River Final Comprehensive Management Plan / Environmental Impact Statement 9-1



Chapter 9: Affected Environment and Environmental Consequences
Introduction — Focus of the Analysis

Historic Properties

= Historic Buildings, Structures, and Cultural Landscapes
= Archeological Resources

= American Indian Traditional Cultural Resources

Resource Topics Dismissed from Detailed Analysis

To ensure that particular components of the human environment are always considered during preparation of
an environmental impact statement, the CEQ developed a list of mandatory topics that must be considered if
they would potentially be affected by one or more of the planning alternatives. Items on that list that were
considered but dismissed are discussed below.

Environmental Justice

Environmental justice analyses determine whether a proposed action would have disproportionately high and
adverse human health or environmental effects on minority populations and low-income populations, per
Executive Order 12898. The NPS and other federal agencies have determined that a disproportionately high
and adverse effect on minority and low-income populations means an adverse effect that (1) is predominately
borne by a minority population and/or a low-income population, or (2) will be suffered by the minority
population and/or low-income population and is appreciably more severe or greater in magnitude than the
adverse effect that will be suffered by the non-minority population and/or non-low-income population.

Potential adverse effects identified in an environmental justice analysis include air, noise, and water pollution;
soil contamination; destruction or diminution of aesthetic values; destruction or disruption of community
cohesion and economic vitality; displacement of public and private facilities and services; increased traffic
congestion; and exclusion or separation of minority or low-income populations from the broader community.
Of particular concern is the effect on property acquisition and displacement of people.

No aspect of any alternative in the Final Tuolumne River Plan/EIS would result in disproportionately high and
adverse human health or environmental effects on minority populations or low-income populations. Any
restriction on travel, lodging accommodations, or access to any area of the park that might result from this plan
would be equally applied to all visitors, regardless of race or socioeconomic standing. The one exception to this
policy is that use by traditionally associated American Indian tribes and groups is and would continue to be
managed independently of general public recreational use. Effects on traditionally associated tribes are assessed
as part of this environmental impact statement (see “American Indian Traditional Cultural Resources” analysis
topic, below).

Although levels of park employee housing in various areas may be affected by decisions made under the
Tuolumne River Plan, employee housing decisions are not expected to result in destruction or disruption of
community cohesion and economic vitality, displacement of public and private facilities and services, increased
traffic congestion, and/or exclusion or separation of minority or low-income populations from the broader
community.

Prime and Unique Agricultural Lands

There are no agricultural lands within Yosemite National Park; therefore, no further discussion of this topic is
necessary. Also, no alternative in this environmental impact statement would have any direct or indirect effects
on downstream agricultural lands.

Public Health and Safety

Public health and safety is not presented as a separate topic in this environmental impact statement. Instead,
park-related public health and safety issues are adequately addressed under other analysis topics, such as water
quality and park operations and facilities.
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Chapter 9: Affected Environment and Environmental Consequences
Introduction — Organization of this Chapter

Land Use

Land use within the Tuolumne River corridor is managed under a variety of federal laws, NPS policies, and
Yosemite National Park policies and plans. The following laws and policies direct land use in the Tuolumne
River corridor: The National Park Service Organic Act, the Yosemite National Park enabling legislation, the
Wild and Scenic Rivers Act (WSRA), and the Wilderness Act. These all call for the conservation and
preservation of the natural, cultural and scenic features of the park, while providing for public use and
enjoyment of the area. NPS management policies (NPS 2006g) and associated DOs direct management of
natural and cultural resources, wilderness, and visitor use; the policies also address development of visitor and
park facilities. The Tuolumne River Plan complies with all these laws and policies.

None of the alternatives presented in this environmental impact statement would fundamentally affect land use
within the Tuolumne River corridor. Under each of the alternatives, opportunities for both day and overnight
recreational use would be retained. The character of the recreational use would differ under the various
alternatives (for example, visitors would need to be more self-sufficient under alternative 1). However, all of the
alternatives would continue existing land use under guidance of the laws, policies, and plans listed above. The
changes in the character of recreational use that would occur under some alternatives are addressed under the
“Visitor Experience” analysis topic, below.

Museum Collections and Objects

The Yosemite Museum collection is not presented as a separate topic because the Tuolumne River Plan does
not specifically call for any data collection activities. Future projects undertaken in the river corridor or in the
Tuolumne Meadows area could require data collection. Any effect from these projects on the Yosemite
Museum collection would be addressed within project-specific compliance documents.

Organization of this Chapter

Descriptions of the affected environment and the environmental consequences of the alternatives are

combined in this single chapter to help focus the discussions and make it easier to understand the differences
among the alternatives in terms of their impacts on specific resources and values. For each analysis topic, a
concise description of the resource or value that could be affected is followed by a comparison of effects of the
no-action and action alternatives. Where appropriate, these discussions are subdivided into wild or scenic river
segments (see “How the Analysis is Organized,” below) followed by a conclusion of impacts corridorwide.
Analyses of cumulative impacts are also presented for each analysis topic.

After the affected environment and environmental consequences discussions, the impacts of each

alternative are summarized, and each alternative is further described in terms of unavoidable adverse effects
across all analysis topics, irreversible and irretrievable commitments of resources, and the relationship between
short-term uses of the environment and long-term productivity.

How the Analysis is Organized

In this chapter, the analysis of management actions and their environmental consequences is organized by river
segment and classification where appropriate (see table 3-1 and figure 3-1 in chapter 3) because the
management guidance under the WSRA differs for wild segments and scenic segments. The discussion of the wild
segments (segments 1, 2, 5, and 7, see table 3-1) encompasses the Lyell Fork, Upper Dana Fork, Grand Canyon,
and Poopenaut Valley segments. Almost all lands and waters in these segments are also designated Wilderness.
The one exception is the Glen Aulin High Sierra Camp in the Grand Canyon segment, which is a potential
wilderness addition.

The discussion of the scenic segments (segments 3, 4, and 6, see table 3-1) includes the Tioga Road corridor in
the Lower Dana Fork segment, Tuolumne Meadows in the Tuolumne Meadows segment, and the dam
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Chapter 9: Affected Environment and Environmental Consequences
Introduction — General Approach to Impact Analysis

administrative site in the Below O’Shaughnessy Dam segment. All these segments contain some lands that are
included in designated Wilderness, and those areas will be managed the same as the wild segments.

General Approach to Impact Analysis

Evaluating Impacts under the National Environmental Policy Act

NPS guidelines for NEPA analysis call for evaluating environmental consequences based on context, duration,
intensity, and type, and whether the impacts are direct, indirect, or cumulative. The following guidelines are
applicable to all the analysis topics except historic properties, which are evaluated using guidelines developed
for the implementation of the NHPA (see below).

Context: The context considers whether the impact would be local or regional. For the purposes of this
analysis, local impacts would be those that occur in the immediate vicinity of an action or in a nearby area
indirectly affected by the action, unless specifically noted otherwise in the environmental consequences
discussion for individual resource topics.

Duration: The duration of an impact is noted as either short term or long term in nature. Short-term impacts
are typically associated with construction-related actions and could last up to two years unless otherwise noted.
Long-term impacts are those that would typically last longer than two years unless otherwise noted.

Intensity: The intensity of an impact, whether it is negligible, minor, moderate, or major, is included in the
conclusions of impact for each resource topic considered in this document.

Type: The type of impact refers to whether the impact is considered beneficial or adverse. Beneficial impacts
would improve resource conditions. Adverse impacts would deplete or negatively alter resources.

Evaluating Impacts under the National Historic Preservation Act

Any prehistoric or historic building, structure, object, site, or district that is included in, or is eligible for
inclusion in, the National Register of Historic Places (NRHP) is termed a historic property and is managed for
protection under the NHPA. Types of historic properties include archeological sites, historic sites,
archeological and historic districts, cultural landscapes, and traditional cultural properties. These resources
may also be considered under the Archeological Resources Protection Act, the Native American Graves
Protection and Repatriation Act, the American Indian Religious Freedom Act, and Executive Order 13007
(Indian Sacred Sites).

Section 106 of the NHPA requires the federal agency to take into account the effects of its undertakings on
historic properties and to provide the ACHP a reasonable opportunity to comment. Section 106 also applies to
properties not formally determined eligible, but which may meet eligibility requirements for the NRHP and are
therefore treated as eligible until a determination can be made.

National Historic Preservation Act Determinations of Effect

Conventional terms used by the NPS to measure the context, duration, intensity, and type of impact as part of
NEPA analysis are not valid for assessing effects on historic properties under NHPA standards. Because the
effect on a historic property is measured by the status of the historic property’s eligibility for listing in the
NRHP, the negligible, minor, moderate, and major degrees do not apply. Either a historic property maintains
the characteristics making it eligible for listing in the NRHP, or it does not.

The ACHP has issued regulations for the implementation of section 106, entitled Protection of Historic
Properties (36 CFR 800). ACHP regulations discuss the following types of effect:
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No Historic Properties Affected: When there are no historic properties present, or the action will have no
effect on historic properties, the action is said to have 7o effect on historic properties.

No Adverse Effect: No adverse effect occurs when there will be an effect on a historic property, but the action
will not alter characteristics that make the property eligible for inclusion in the NRHP in a way that would
diminish the integrity of the property.

Adverse Effect: An adverse effect occurs when an action will alter, directly or indirectly, any of the
characteristics of a historic property that qualify it for inclusion in the NRHP, in a way that would diminish the
integrity of the property’s location, design, setting, materials, workmanship, feeling, or association. Adverse
effects may include reasonably foreseeable effects caused by the action that may occur later in time, be farther
removed in distance, or be cumulative.

The regulations allow an agency, such as the park, to defer both the identification of historic properties (that is,
the identification of whether or not a resource is eligible for the NRHP) and the effects assessment through the
development of a programmatic agreement. The agreement may also stipulate additional terms, such as
reporting criteria, monitoring, and dispute resolution. Yosemite National Park’s section 106 review process is
augmented by national and park-specific programmatic agreements among the NPS, the ACHP, and the
National Council of Historic Preservation Officers or the California state historic preservation officer (SHPO)
(NPS, ACHP, and NCSHPO 2008; NPS, SHPO, and ACHP 1999). Both agreements are included in appendix D.

Resolving Adverse Effects on Historic Properties

An adverse effect under section 106 of the NHPA can be resolved with a good faith effort to consider whether
and how to avoid, reduce, or mitigate the effect. This could be done by modifying the undertaking; imposing
certain mitigation conditions, such as photo documentation; treating historic buildings, structures, and
landscapes in accordance with the Secretary of the Interior’s Standards for the Treatment of Historic Properties;
or other measures negotiated in consultation with the California SHPO, traditionally associated American
Indian tribes and groups, and the public. These measures would be documented in a memorandum of
agreement or a NEPA decision document. The park-specific 1999 programmatic agreement and the NPS 2008
nationwide programmatic agreement, both included in appendix D, stipulate standard mitigation measures that
can be used to address adverse effects on historic properties. Among others, these measures include
recordation, salvage, interpretation, and NRHP reevaluation. Archeological resources that may be discovered
are proposed to be treated using the Archeological Synthesis and Revised Research Design (Hull and Moratto
1999). These mitigation measures may not, however, address adverse effects on all historic properties,
especially those that are American Indian places of significance.

Special Requirements for Protecting National Historic Landmarks

The ACHP regulations also discuss special requirements for protecting national historic landmarks (36 CFR §
800.10). Parsons Memorial Lodge is a national historic landmark in Tuolumne Meadows that would be subject
to this rule. National historic landmarks are afforded special consideration in planning efforts to minimize
harm. This statutory requirement stems from section 110(f) of the NHPA.

Environmental Consequences Methodologies

In accordance with the ACHP regulations implementing section 106, effects on historic properties were
identified and evaluated using the following methodologies:

» Use a working (proposed) area of potential effect, defined below. The proposal for this area was made by the
park in its letter to SHPO of April 2008.

= Identify cultural resources present in the area of potential effects that were either listed, eligible for listing, or
otherwise treated as eligible for listing in the NRHP.
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= Apply the criteria of adverse effect to affected cultural resources to the best extent possible given the current
understanding of the plan.

= Consider ways to avoid or minimize adverse effects.

Area of Potential Effect for this Plan

As defined under the ACHP regulations at 36 CFR 800.16(d), the area of potential effect means the geographic
area or areas within which an undertaking may directly or indirectly cause alterations in the character or use of
historic properties. For the Tuolumne River Plan, the proposed area is composed of the Tuolumne Wild and
Scenic River corridor in Yosemite National Park (see figure 1-1 in chapter 1) and also includes the full extent of
the Tuolumne Meadows Historic District, which lies partially outside the corridor (see figure 9-11 in this
chapter under Historic Properties). If effects on historic properties are identified outside this working
boundary, then the area of potential effects will be modified to include the affected properties.

Historic Properties Analyzed for this Plan

Historic properties that could potentially be affected by the Tuolumne River Plan include several NRHP-eligible
historic districts: Tuolumne Meadows Historic District, the Soda Springs Historic District (encompassed in the
larger Tuolumne Meadows Historic District), the portion of the Tioga Road Historic District within the
boundary of the Tuolumne Meadows Historic District, and the Glen Aulin Historic District; historic buildings
and structures that are individually listed on the NRHP, including Parsons Memorial Lodge National Historic
Landmark; individual historic buildings, structures, and features in designated Wilderness and below
O’Shaughnessy Dam that are potentially eligible for inclusion in the NRHP; archeological resources that have
been evaluated for the NRHP, including the Tuolumne Meadows Archeological District; archeological
resources whose values are as yet unknown; and cultural resources of significance to American Indians.

Cumulative Impacts

The environmental consequences sections also include a discussion of the cumulative impacts, which considers
the Tuolumne River Plan in the context of other past, current, or proposed projects in the area. A cumulative
impact is described in regulations developed by the CEQ (CEQ regulation 1508.7), as follows:

A “Cumulative impact” is the impact on the environment which results from the incremental
impact of the action when added to other past, present, and reasonably foreseeable future actions
regardless of what agency (Federal or non-Federal) or person undertakes such other actions.
Cumulative impacts can result from individually minor but collectively significant actions taking
place over a period of time.

Appendix L contains the list of past, present, and reasonably foreseeable actions included in the cumulative
impacts analysis. These cumulative actions are evaluated in conjunction with the impacts of an alternative to
determine whether they would have any additive effects on a particular resource or value.

General guidance and methodologies for the cumulative impacts analysis in this document follow those
published by the CEQ (CEQ 1997). Cumulative impacts have been analyzed for each alternative and are
included under each analysis topic. The methodology for defining the context, intensity, duration, and type of
cumulative impacts is the same as that described for evaluating impacts under the NEPA, above.

Impairment

In addition to determining the environmental consequences of the alternatives, NPS Management Policies 2006
(NPS 2006g) and NPS DO-12 require analysis of potential effects to determine if actions would impair park
resources and values. The evaluation of impairment will be included with the record of decision for this plan.
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Mitigation
The NPS places a strong emphasis on avoidance, minimization, and mitigation of impacts to help ensure that

the activities associated with the Tuolumne River Plan will protect park resources and the quality of the visitor
experience. Mitigation measures include the following types of actions:

= Avoid conducting management activities that would adversely affect the resource.

= Minimize the type, duration, or intensity of the impact on an affected resource.

= Repair localized damage to the affected resource immediately after an adverse impact.

= Rehabilitate an affected resource with a combination of additional management activities.

= Compensate a major long-term adverse direct impact through additional strategies designed to improve an
affected resource to the degree practicable.

= Recover important scientific or other data that may be lost from archaeological sites.

Specific mitigation measures that would occur prior to, during, and after construction under all action
alternatives are described in “Appendix O: Mitigation Measures Common to All Action Alternatives.”

Analysis Topics: Natural Resources
Geology, Geohazards, and Soils

Affected Environment
Geology

Yosemite National Park occupies approximately 1,170 square miles within the central portion of the Sierra
Nevada, the highest and most continuous mountain range in California. Granitic rock dominates a significant
portion of the Sierra Nevada. About 100 million years ago, magma slowly migrated toward the earth's surface
and began to cool, forming very large subsurface bodies of solidified granitic rock known as batholiths.

Between 100 million years ago and 65 million years ago, a long period of uplift and erosion began in the Sierra
Nevada. Erosion removed the overlying rocks and exposed the underlying granitic batholith. Eroded material
was transported westward and filled the present-day Central Valley with deposits that are tens of thousands of
feet thick. About 15 million years ago, the relief of the Sierra Nevada in the Yosemite region had rolling upland
topography and a lower elevation than the present-day range. Volcanic activity, prevalent in the northern Sierra
Nevada from about 38 to 10 million years ago, deposited ash, filled valleys, buried streams, and altered river
courses.

Mountain-building activity was reactivated about 25 to 15 million years ago, uplifting and tilting the Sierra
Nevada to form its relatively gentle western slope and the more dramatic, steep eastern slopes. The uplift
increased the gradients of the rivers and resulted in deeply incised river valleys.

Between 2 million and 20,000 years ago, snow and ice accumulated as glaciers at the higher alpine elevations
began to move westward down the mountain valleys. At least three major glacial periods occurred during the
ice age in the Sierra Nevada: the Pre-Tahoe (oldest), the Tahoe (intermediate), and the Tioga (youngest). The
downslope movement of the ice masses cut and sculpted the valleys, cirques, and other glacially formed
landforms throughout the Yosemite region and the Sierra Nevada.

The depositional and erosional glacial features viewed today in Yosemite and within the Tuolumne River
corridor are primarily the result of the Tioga glacial event, although the cumulative effects of the previous
glaciations are responsible for the overall shape and character of the region. The Tioga was the last glacial
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event, beginning as late as 60,000 years ago, when the climate cooled sufficiently to allow small glaciers to form
on erosional features sculpted by earlier glaciers. Throughout this period in the Yosemite area, the ice field
grew and pushed fingers of ice into the major drainages on the west slopes, until it reached its maximum extent
about 20,000 years ago (Huber 1989). The longest glacier in the Yosemite area extended down the Grand
Canyon of the Tuolumne, to just beyond Poopenaut Valley. When this glacier receded, it left behind features
such as glacial erratics, glacial till, moraines, domes, kettle ponds, U-shaped valleys, glacially carved hanging
valleys, and other glacial features that have become part of a unique landscape along the Tuolumne River
corridor and adjacent areas.

Soils

Soils of the Yosemite region are primarily derived from underlying granitic bedrock and are of similar chemical
and mineralogical composition. Except for meadow soils, most high country soils developed in glacial material
(glacial soils) or developed in place from bedrock (residual soils). Extensive areas above 6,000 feet are covered
by glacial moraine material, a mixture of fine sand, glacial flour, and various-sized pebbles and boulders.
Alluvial soils (fine-grained soils deposited by flowing water) developed along streams through erosion and
deposition and tend to have sorted horizons of sandy material. Various areas of the river corridor have meadow
soils consisting of accumulated clays, silts, and organic debris that are subjected to occasional flooding.

Within the river corridor, topography is the most important factor contributing to soil differentiation since it
influences the separation and distribution of rock and soil particles, surface runoff, and groundwater levels.

Wild Segments: Lyell Fork and Upper Dana Fork

Both the Lyell and Dana Forks of the Tuolumne River originate at approximately 11,500 feet, with the Lyell
Fork descending from Lyell Glacier and the Dana Fork from snowfields at the watershed divide. Between 9,500
and 11,500 feet, these forks flow through an area characterized by barren rock outcrops, rock rubble, and
reworked glacial materials from past glacial events that are typically found in glacially scoured mountain valleys.
Slopes tend to be greater than 30%.

Between 8,000 and 9,500 feet, topography tends to be gently sloping (slopes less than 15%), and soils near the
meandering river experience seasonal flooding and/or periods of seasonally high groundwater. These long low-
gradient reaches along much of the Lyell Fork, the lower Dana Fork, and the main stem through Tuolumne
Meadows, are conducive to the accumulation of the clays, silts, and organic debris that characterize meadow
soils. Much of the meadow area consists of recently glaciated granitic bedrock overlain by 1-2 meters
(approximately 3 to 6 feet) of alluvial sand and gravel topped with 30-40 centimeters (approximately 12— 16
inches) of organic, carbon-rich meadow soil.

Impacts on soils along the Lyell and Dana Forks would be generally limited to trail corridors. Impacts along
trails may include soil compaction and loosening of the trail tread, which could lead to increased soil erosion.
In addition, recent research (Ballenger et al. 2010j) quantified threats to the integrity of meadows in the park
related to high levels of recreational pack stock grazing. This study, which included meadows in Lyell Canyon,
observed significantly higher levels of bare ground in meadows with high levels of documented pack stock use,
compared with meadows with low stock use and no stock use. Additional documented impacts on soils in pack
stock use areas of Lyell Canyon included roll pits, exacerbated streambank erosion, and hoofpunching in wet
meadow areas.

Scenic Segments: Tuolumne Meadows and Lower Dana Fork

Based on initial assessments of soils in the Tuolumne Meadows area completed by the National Resources
Conservation Service (NRCS), meadow soils are comprised of sandy loams, loamy sands, and silt loams, with
some component of volcanic ash or glacial till (Jones & Stokes 2002). Tuolumne Meadows also has isolated
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areas of rock outcrop and small areas of steeper slopes (greater than 30%) that are dominated by gravels, rock
rubble, and reworked glacial materials from past glacial events (NRCS 2006).

A hydric soils list has not been completed for the Tuolumne Meadows area, but features indicating prolonged
inundation or saturation during the growing season have been observed in many areas (NPS, Buhler et al.
2010e). A 2006 study (Cooper et al. 2006) of the organic matter content of soils at Tuolumne Meadows found
that content ranged from 12 to 18% in wet meadow plant communities and approximately 7% in upland and
border areas dominated by lodgepole pine and upland plant species. Initial investigations indicate that the high
organic content of these soils and the low belowground plant production may suggest that the existing
vegetation did not form these soils (Cooper et al. 2006).

The organic carbon-rich soils that developed under these conditions are highly productive, contributing to the
diverse subalpine meadow and riparian habitats described below under “Vegetation.” While these soils may be
highly productive, they are also susceptible to compaction from use, which adversely affects their ability to
support native vegetative cover. Compacted soils also reduce the ability of surface water to infiltrate soil, thus
increasing the risk of erosion by accelerating runoff.

Studies on effects of historic human activities on meadow hydrology, meadow soils, and meadow vegetation in
Tuolumne Meadows are ongoing. Recent research (Holmquist and Schmidt-Gengenbach 2008; Cooper et al.
2006) into the causes of meadow vegetation change points to foot traffic in popular visitor use areas,
development activity (e.g., ditching associated with road construction and the introduction of nonnative fill),
and possibly the effects of 19th century livestock grazing. These effects are described more fully under
“Vegetation,” below. Disturbed hydrologic processes associated with the channeling of surface flow at ditches,
incised channels, and formal and informal trail corridors has altered scour and sediment deposition dynamics
and created numerous headcuts that have exposed soils (NPS, Buhler et al. 2010e). The loss of fine-grained,
organic, carbon-rich soils noted by Cooper and others in 2006 also affects the water retention capacity of
meadow soils, thus leading to further drying of the meadows (Lowry and Loheide 2010). The effects of
disturbed hydrologic processes on the meadow system are discussed more fully under “Hydrology,” below.

In addition, trampling has resulted in a high proportion of bare ground and compacted soils near high use areas
of the meadows. The meadow areas adjacent to these high-use areas are characterized by a high proportion of
bare ground, dead or damaged vegetation, and compacted soils. Compacted soils and bare soil exposure may
also contribute to the lodgepole pine encroachment apparent in Tuolumne Meadows (Vale and Vale 1994;
Buhler et al. 2010e). The suspected causes of conifer encroachment at Tuolumne Meadows are discussed more
fully under “Vegetation,” below.

Wild Segment: Grand Canyon of the Tuolumne

Upon leaving the western margin of Tuolumne Meadows at 8,600 feet, the river begins a steep descent over
cascades and steps and enters the Grand Canyon of the Tuolumne. At approximately 7,500 feet, a large river
terrace at Glen Aulin includes an alluvial zone at the confluence of Conness Creek and shallow, mineral, non-
hydric soils. The National Resource Conservation Service classified soils in the Glen Aulin area as mineral,
relatively shallow, and non-hydric (NPS, Elliot 2006d, NRCS 2006). However, a 2006 wetland survey at Glen
Aulin found hydric soil characteristics at wetland areas. Two of these wetland areas exhibit impacts from foot
traffic and pack stock use, including soil compaction and denuded vegetation (NPS, Elliot 2006d).

Beyond Glen Aulin, the Grand Canyon is characterized by steep (30% and greater) slopes dominated by rock
walls, outcrops, rock rubble, boulders, and reworked glacial materials. Small areas of the canyon bottom
contain soils that support areas of riparian growth, particularly in the Pate Valley area. Below the Grand
Canyon of the Tuolumne, the river enters Hetch Hetchy Reservoir at approximately 3,800 feet.
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Scenic Segment: Below O’Shaughnessy Dam

The river corridor immediately below O’Shaughnessy Dam is characterized by steep rocky outcrops and rock
walls with slopes ranging between 30% and 100%. In areas where slopes are less than 30%, soils are dominated
by boulders, rock rubble, and reworked glacial materials from past glacial events.

Wild Segment: Poopenaut Valley

Continuing downstream, the river passes through a glacially carved U-shaped valley (Poopenaut Valley), where
gentler slopes (less than 30%) consist of valley soils that are seasonally flooded and/or experience seasonally
high groundwater levels. From Poopenaut Valley to the western park boundary at approximately 2,800 feet, the
river corridor transitions to a V-shaped canyon with steep slopes (greater than 30%) dominated by rock walls,
outcrops, rock rubble, boulders, and reworked glacial materials. This transition zone from a U-shaped valley to
amore incised V -shaped canyon farther downstream contributes to the valley’s seasonal flooding.

Hydrologic and related geologic processes (e.g., soil deposition) below O’Shaughnessy Dam have been altered
by the presence of the dam. Assessments at Poopenaut Valley (a low-elevation meadow/riparian area located
downstream of the dam) indicate that it has been largely spared the severe impacts seen downstream of other
dams because of several factors unique to this setting, such as a low overall gradient and a downstream bedrock
constriction that promotes floodplain inundation (NPS, Stock et al. 2007k; also see “Hydrology,” below). The
NPS is working with a consortium of individuals and groups, including the San Francisco Public Utilities
Commission (SFPUC), the Stanislaus National Forest, and the U.S. Fish and Wildlife Service (USFWS), to
research the impacts of the dam on ecological conditions downstream. The goal of the research is to inform
releases from the dam that would more closely mimic natural flows for the benefit of river-dependent
ecosystems.

Earthquakes

The Tuolumne River flows through geologically active areas, where geologic and hydrologic forces continue to
shape the landform. Geologic hazards associated with these forces, such as earthquakes and rockfalls, present
potentially harmful conditions to visitors, personnel, and facilities in Yosemite National Park.

The portion of the Sierra Nevada range in Yosemite National Park is not considered an area of particularly high
seismic activity. No active or potentially active faults have been identified in the mountain region of the park
(CDMG 1997). However, Yosemite can undergo seismic shaking associated with earthquakes on fault zones on
the east and west margins of the Sierra Nevada range, as it has done in the past. These fault zones include the
volcanically active area in the Mono Craters-Long Valley Caldera area to the east, and the various faults within
the Owens Valley fault zone, also to the east (CDMG 1996).

The Mono Lake fault is located within the Mono Craters-Long Valley Caldera region on the eastern side of the
Sierra. Since 1980, this area has experienced considerable seismic activity. Earthquakes have been attributed to
movement on the Mono Lake fault (Sierra Nevada frontal fault) and movement associated with resurgent
volcanic activity of the Long Valley Caldera. The Mono Craters last erupted 600 years ago. A 5.7 magnitude
earthquake on the Mono Lake fault in October 1990 was felt as far west as Sacramento and the San Francisco
Bay Area and caused landslides and rockfalls at Tioga Pass and on the Big Oak Flat Road (McNutt et al. 1991).
In September 2004, a swarm of earthquakes, with two greater than magnitude 5, occurred in the Adobe Hills
north of Long Valley and just east of Mono Lake; the epicenter of the swarm was in the vicinity of the Hunton
Valley fault system (CISN 2004).

The Owens Valley fault, located approximately 50 miles south and slightly east of the Tuolumne Meadows area,
has experienced movement within the last 200 years, and the California Geological Survey considers this fault
active (CDMG, Hart 1997). The most notable earthquake felt in Yosemite National Park was the Owens Valley
earthquake of March 26, 1872. The Owens Valley earthquake is estimated to have had a magnitude of 7.6
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(USGS, Ellsworth 1990). This earthquake reportedly caused damage in Sacramento and San Joaquin Valleys
and caused significant rockfalls in Yosemite Valley area.

Although earthquakes that are felt by people in Yosemite National Park are relatively infrequent, they have
occurred in the past and will likely occur in the future. Ground shaking typically is expressed in terms of peak
ground acceleration as a percent of 1 g (g is acceleration due to gravity, or 980 centimeters [32 feet] per second
squared). The peak accelerations estimated in the Yosemite National Park region of the Sierra Nevada are
between 0.1 and 0.2 g (CDMG, Peterson et al. 1999). Most people would likely feel this range of ground
shaking, but structural damage would be negligible to slight in buildings constructed according to modern
building standards.

Rockfall

Rockfall is used as a generic term to refer to all slope movement processes, including rockfall, rockslide, debris
slide, debris flow, debris slump, and earth slump. Rocks have become dislodged and fallen off the sheer granite
cliffs throughout the geologic history of Yosemite. Rockfalls can displace extremely large and catastrophic
volumes of rock and can be caused by such processes as precipitation-induced stress, climate-related expansion
and contraction of rock, seismic shaking, or exfoliation.

Expansion and contraction caused by alternating freezing and thawing of water in the cracks of Yosemite's
cliffs weaken its structure and result in periodic rockfalls. Rockfalls have created steep talus (angular rock
fragments) slopes at the base of some steep rock walls within portions of the Tuolumne River corridor.

Most rockfalls are associated with triggering events such as earthquakes, rainstorms, or periods of warming that
produce a rapid melting of snow. The magnitude and proximity of the earthquake, intensity and duration of the
rainfall, thickness of the snowpack, and pattern of warming all influence the triggering of rockfalls. However,
some rockfalls occur without a direct correlation to an obvious event and are probably associated with gradual
stress release and exfoliation of the granitic rocks (USGS, Wieczorek et al.1998).

Local topography in the Tuolumne Meadows area is such that rockfalls do not present a safety concern to
visitors in this area. Rockfalls are more common in portions of the Tuolumne River corridor that contain steep
rock walls, such as the Grand Canyon of the Tuolumne.

Environmental Consequences Methodology

The potential for impacts on geologic features as a result of this planning effort is considered negligible to
nonexistent; therefore, these impacts are not evaluated.

The potential for earthquakes and rockfall events is ever-present and unavoidable throughout Yosemite
National Park. Because the highest use in the river corridor occurs in areas of low-relief topography (Tuolumne
Meadows, Lyell Canyon, and Glen Aulin), the risk of injury or facility damage is considered negligible, with the
potential exception of trail segments through the Grand Canyon area where trail corridors pass beneath steep
canyon walls. However, because of its remote location, there is only occasional foot traffic and little or no pack
stock use in the canyon, so this risk to public health and safety would remain very low.

Actions proposed under the action alternatives would not affect the incidence or effects of earthquakes or
rockfall events in the river corridor. It is assumed that facility design would conform to seismic and structural
standards. Therefore, the impacts on the risk to public safety or facilities posed by geologic hazards are not
evaluated.

This impact assessment instead considers the potential impact of visitor and administrative activities on soils.
Potential impacts for each alternative were evaluated in terms of the context, intensity, and duration, as well as
whether the impacts were considered to be beneficial or adverse to soils, or to public or facility safety.
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Context: The context of the impact considers whether the impact would be local or regional. With best
management practices in place, the impact would be detectable only within the vicinity of the proposed action.
Thus, the setting or area within which impacts are analyzed would be local.

Duration: Duration of soils impacts are characterized as short term or long term. Short-term impacts could be
restored when project construction is completed and would last 20 years or less. Long-term impacts would last
over 20 years.

Intensity: Negligible effects on soils, such as excavation or removal of topsoil, would not occur or would be so
slight as to be immeasurable. Minor effects on soils would be detectable. If mitigation is needed to offset
adverse effects, it would be relatively simple to implement. Moderate effects on soils would be readily apparent.
Mitigation would probably be necessary to offset adverse impacts. Major effects on soils would be readily
apparent and would substantially change the soil characteristics of the area. Extensive mitigation would
probably be necessary to offset adverse impacts, and its success could not be guaranteed.

Type: Impacts are considered adverse if implementation of an alternative would result in removal of native
soils, soil profile mixing, and/or soil compaction, erosion, or contamination. Impacts are considered beneficial
if implementation of an alternative would restore native soils, reduce soil erosion, decompact soils, or reduce
existing soil contamination.

Environmental Consequences of the No-Action Alternative

The no-action alternative would be a continuation of current condition and management, as described in
chapter 8 and under “Affected Environment,” above.

Wild Segments

Impacts on soils in wilderness, primarily soil compaction and potential soil erosion, are generally found along
trail corridors, although site-specific impacts from occasional informal campsites and campfires do occur. The
highest concentration of disturbance associated with foot traffic and pack stock use on formal and informal
trail corridors occurs closer to the developed areas at Tuolumne Meadows and along the Tioga Road corridor.
Impacts on soils that have been documented in pack stock use areas of Lyell Canyon would continue.

Existing impacts on soils at Glen Aulin include a fragmented wetland community at the existing corral and
denuded vegetation at a section of riverbank adjacent to the camp that is accessed by pack stock and visitors.

Hydrologic and related geologic processes below O’Shaughnessy Dam would continue to be altered by the
presence of the dam. The NPS would continue to work with a consortium of individuals and groups to inform
releases from the dam intended to more closely mimic natural flows for the benefit of river-dependent
ecosystems.

Scenic Segments

Impacts on soils from historic development activities noted under “Affected Environment,” above, would
continue; many of these impacts may be exacerbated by ongoing disruptions to hydrologic processes (e.g.,
headcuts resulting from channelized flow, discussed in more detail under “Hydrology,” below). In addition,
impacts on soils at Tuolumne Meadows associated with trampling in high use areas would continue. High
concentrations of foot traffic are adjacent to the store and grill and public fuel station, at the Parsons Memorial
Lodge trailhead, around the Soda Springs and Pothole Dome areas, at the Cathedral Peaks trailhead, along the
Tioga Road corridor, and along the banks of the river.

Conclusion

Corridorwide, soils in wild segments would generally remain undisturbed, with localized adverse impacts along
trail corridors, particularly near high-use areas such as Tuolumne Meadows and Tioga Road and at camping

9-12 Tuolumne Wild and Scenic River Final Comprehensive Management Plan / Environmental Impact Statement



Chapter 9: Affected Environment and Environmental Consequences
Analysis Topics: Natural Resources — Geology, Geohazards, and Soils

and pack stock grazing areas in Lyell Canyon. Impacts on soils at Glen Aulin include denuded areas near the
High Sierra Camp; these impacts would continue to be local, long term, minor, and adverse. In the scenic
segments at Tuolumne Meadows, impacts on meadow soils from historic development, disrupted hydrologic
processes, and ongoing use would continue; these impacts would be local, long term, moderate, and adverse.

Natural hydrologic and related geologic processes in wild segment and scenic segment below O’Shaughnessy
Dam would remain altered by the dam, which is outside of the river corridor. The NPS would continue to work
with a consortium of local and federal agencies to inform releases intended to more closely mimic natural
flows.

Cumulative Impacts

The past development of facilities and their associated use have disturbed soils primarily outside of designated
Wilderness, at Tuolumne Meadows and Glen Aulin. The NPS routinely performs actions to mitigate impacts on
soils in site-specific areas (e.g., restoration of wilderness campsites). The development of facilities over time in
the river corridor has also increased the risk to public safety from geohazards, but this risk is generally very low.
None of the projects considered in “Appendix L: Cumulative Plans and Projects,” would affect the risk to
public safety resulting from geologic hazards.

The following recently completed actions from the projects listed in appendix L would have affected soils in or
near the planning area:

= the project to restore disturbed areas at the Tuolumne Meadows Lodge, which included site drainage
improvements and native plant restoration

= the Gaylor Pit lead abatement project, which removed lead-contaminated soils at Gaylor Pit

= projects to survey the Tuolumne Meadows service station for soil gas and to replace the Tuolumne Meadows
Lodge water line, which caused short-term disturbance to soils in the project areas, primarily from trenching
and excavation

» the project to remove informal trails at Tuolumne Meadows, which helps restore natural soil forming
processes and reduce soil compaction at site-specific locations

= the project to delineate the route to Cathedral Lake will restrict impacts to a formal trail corridor

The following current and/or reasonably foreseeable future actions, projects, and plans could have a
cumulative effect on soils in the river corridor:

= The projects to improve the parkwide communications data network, improve the Tuolumne Meadows
water treatment system, and make modifications to the Tuolumne Meadows concessioner stable corral; the
Tioga trailheads project; implementation of the Scenic Vista Management Plan; and implementation of the
Fire Management Plan would result in site-specific, short-term impacts on soils from vegetation management
activities or installation of new infrastructure in the Tuolumne Meadows area.

» Implementation of the upcoming Wilderness Stewardship Plan and the upcoming High-Elevation Aquatic
Ecosystem Recovery and Stewardship Plan would have beneficial impacts on soils through management
intended to maintain or restore natural processes in the Tuolumne River watershed.

In combination with the cumulative plans and projects above, soils under the no-action alternative would
remain generally undisturbed in designated Wilderness areas, with local adverse impacts along trail corridors,
particularly near high-use areas such as Tioga Road, and at pack stock camp and grazing areas in Lyell Canyon.
At Tuolumne Meadows, impacts of individual facilities and use would continue to result in a local long-term
moderate adverse effect on soils. At Glen Aulin, ongoing foot- and stock-related impacts would result in
localized long-term minor adverse impacts on soils.
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Environmental Consequences Common to Alternatives 1-4

Many of the impacts on soils would be common to all the action alternatives, and are presented below but are
not repeated under each alternative.

Wild Segments

Natural hydrologic and related geologic processes in river segments below O’Shaughnessy Dam would remain
altered by the dam, which is outside of the river corridor. The NPS would continue to work with a consortium
of local and federal agencies to inform releases intended to more closely mimic natural flows.

Scenic Segments

Impacts on soils from historic development activities and use (e.g., soil compaction at high use areas) would be
treated through a combination of site-specific restoration, where facilities would be removed and their sites
restored to natural conditions, and implementation of a comprehensive ecological restoration program for the
subalpine meadows.

The implementation of the ecological restoration program would be expected to have a long-term beneficial
impact on soils throughout the meadows by restoring hydrologic processes that influence soil moisture. This
would ultimately support more natural soil deposition dynamics, the removal of nonnative fill, soil
decompaction in areas currently affected by roadside parking and heavy visitor use (including areas affected by
informal trails), and restoration of vegetation that supports the development of organic carbon-rich soils.

Construction impacts would be minimized by limiting the area of disturbance, salvaging existing soils for use as
backfill, and implementing best management practices (see appendix O) that would reduce the potential for soil
erosion and transport, and minimize contamination from construction equipment.

Environmental Consequences of Alternative 1

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 1 on geology, geohazards, and soils are described below.

Wild Segments

Under alternative 1, lowered use levels in wilderness, elimination of concessioner stock day rides, elimination
of most commercial use (with the exception of a small amount of concessioner stock use for resupply of High
Sierra Camps outside the corridor) and elimination of the Glen Aulin High Sierra Camp would reduce impacts
on and adjacent to trails radiating outward from Tuolumne Meadows and Tioga Road. In addition, elimination
of commercial pack stock use in the river corridor would allow for additional restoration in meadow and
riparian areas in upper Lyell Canyon previously affected by pack stock use.

The removal and natural resource restoration of the Glen Aulin High Sierra Camp would address current
impacts on soils associated with this facility, including a denuded wetlands area near the corral, trails, facilities,
and a denuded riverbank area, thereby resulting in a long-term beneficial impact on soils.

Scenic Segments

Locations of site-specific restoration activity under alternative 1 would include the Tuolumne Meadows Lodge,
public fuel station, the store and grill complex, the campground A-loop road, the wastewater treatment ponds,
a portion of NPS housing at Bug Camp, the Cathedral Lakes and Parsons Memorial Lodge trailheads, roadside
parking along Tioga Road, and informal trails at multiple locations. The majority of these restoration areas are
adjacent to meadow and riparian resources that are currently being affected by visitor use. In these areas,
decompacting soil, recontouring, improving drainage, revegetating, and placing deterrents would have a
beneficial impact by removing the source of impacts, reducing unnatural exposure of soils (which affects
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moisture content and risk of erosion), restoring permeability, and restoring the hydrologic and biologic
processes that support soil formation and deposition dynamics.

In the short term, alternative 1 construction activities would disturb soils through trenching, grading, and
excavation associated with removing facilities, improving drainage, and restoring vegetation. Under
alternative 1, new development in upland areas would include construction of relocated parking, a new trail
corridor, and administrative facilities south of Tioga Road in previously disturbed areas. These include the
existing visitor center/Road Camp parking area, the current location of the store and grill, the Lembert Dome
parking area, and the Dog Lake/John Muir Trail trailhead near Bug Camp. Adverse impacts on soils in these
areas would include grading, trenching, excavation, and installation of an impermeable surface for parking and
installation of new housing.

Conclusion

Under alternative 1, soils in wild segments would generally remain undisturbed, with localized exceptions.
There would be a local long-term moderate beneficial impact on soils along trail corridors from lower use
levels, elimination of concessioner stock day rides, and elimination of commercial and most administrative
pack stock from Tuolumne Meadows. There would be a local long-term moderate beneficial impact in upper
Lyell Canyon where commercial pack stock use would be discontinued. At Glen Aulin, removal of the High
Sierra Camp and restoration activity would result in local long-term moderate beneficial impacts in areas
currently affected by facilities and foot and pack stock traffic.

At scenic segments in the Tuolumne Meadows area, there would be a local, long-term, moderate, beneficial
impact on meadow soils from soil decompaction, removal of nonnative fill, restoration of hydrologic processes,
and restoration of native vegetation associated with removal of facilities and from the implementation of a
comprehensive ecological restoration program. There would be local short-term and long-term minor to
moderate adverse impacts on soils from construction of facilities in more resilient locations to replace those
removed from more sensitive meadow and riparian areas.

Natural hydrologic and related geologic processes in river segments below O’Shaughnessy Dam would remain
altered. The NPS would continue to work with a consortium of local and federal agencies to inform releases
intended to more closely mimic natural flows.

Cumulative Impacts

The past, current, and reasonably foreseeable plans and projects listed in appendix L that could have a
cumulative impact on soil resources in combination with alternative 1 are the same as those listed under the no-
action alternative.

Local, short-term, adverse impacts on soils could result from construction activities associated with some of the
past, current, and reasonably foreseeable actions planned or approved within the park. There would be local
long-term beneficial impacts resulting from the restoration of informal trails at Tuolumne Meadows, in
addition to what is proposed in this plan. In combination with cumulative plans and projects, alternative 1
would result in short-term minor to moderate adverse impact on soils due to plan implementation, but a long-
term moderate beneficial impact on soils from substantially lowered use levels and the extensive amount of
ecological restoration proposed at Tuolumne Meadows, affected areas of Lyell Canyon, and at Glen Aulin.

Environmental Consequences of Alternative 2

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 2 on geology, geohazards, and soils are described below.
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Wild Segments

With visitor use levels potentially higher under alternative 2 than existing conditions, impacts on soils on and
adjacent to trails radiating outward from Tuolumne Meadows and Tioga Road would continue. However,
reductions in concessioner stock day rides would have a beneficial impact along trails through Lyell Canyon
and between Tuolumne Meadows and Glen Aulin by lowering pack stock use and the associated potential for
soil compaction and soil erosion. In addition, the regulation on the timing, amount, and location of commercial
pack stock use in Lyell Canyon would have a beneficial impact on soils by reducing the potential for specific
stock-related impacts, such as hoofpunching in wet meadows, roll pits, and accelerated erosion along
streambanks.

At Glen Aulin, natural resource restoration at wetlands and a section of riverbank currently affected by foot
traffic and pack stock use would have beneficial impact on soils. Short-term adverse impacts on primarily
surface soils would likely occur during removal of the Glen Aulin High Sierra Camp structures. In the long
term, conversion of the area to a seasonal camp (with no permanent structures except waste facilities) and
associated restoration activities would have a beneficial impact on soils.

Limited recreational boating between Tuolumne Meadows and Pate Valley would impact riverbanks and
adjacent riparian areas where boaters put in below Tuolumne Meadows, portage around waterfalls in the
Grand Canyon, and take out in Pate Valley. However, these impacts would be minimal because use would be
restricted by the existing limits of the overnight wilderness trailhead quota system, the short boating season,
and by the skill level required to boat on this stretch of the river.

Scenic Segments

Locations of site-specific restoration activity under alternative 2 would include riparian areas at Tuolumne
Meadows Lodge and the campground A-loop road, concessioner employee housing behind the store and grill,
the Cathedral Lakes and Parsons Memorial Lodge trailheads, roadside parking along Tioga Road, and informal
trails at multiple locations. In these areas, soil decompacting, recontouring, drainage improvements,
revegetation, and placing deterrents would have beneficial impacts by removing the source of impacts, reducing
unnatural exposure of soils (which affects moisture content and risk of erosion), restoring permeability, and
restoring the hydrologic and biologic processes that support soil formation and deposition dynamics.

In the short term, restoration activities would disturb soils through trenching, grading, and excavation
associated with removal of facilities, drainage improvements, and vegetation restoration. Under alternative 2,
new development in upland areas would include construction of relocated parking, new trail corridors, and
administrative facilities in previously disturbed as well as undisturbed areas. These activities would take place at
Pothole Dome, an undeveloped area west of Unicorn Creek, the existing visitor center/Road Camp parking and
administrative area, the current location of the store and grill, the Lembert Dome parking area, Gaylor Pit, and
the Dog Lake/John Muir Trail trailhead near Bug Camp. Adverse impacts on soils due to construction in upland
areas would include grading, trenching, excavation, and installation of an impermeable surface for parking and
administrative facilities.

A new trail corridor is also proposed through the meadows to connect visitor services to Parsons Memorial
Lodge. The alignment of this trail will be determined during future site design; however, it is assumed that the
new trail would involve adverse impacts on meadow soils.

Conclusion

Soils in wild segments would generally remain undisturbed under alternative 2, with localized exceptions.
There would be a local long-term minor beneficial impact on soils along trail corridors due to reduced
concessioner and commercial stock use. There would be a local long-term moderate beneficial impact in upper
Lyell Canyon where camping, grazing, and access routes would be designated in more resilient locations. At
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Glen Aulin, removal of the High Sierra Camp (replaced with a seasonal camp) and restoration activity would
result in local, long-term, minor to moderate, beneficial impacts in areas currently affected by permanent
facilities. There would be minimal impact from recreational boating in the Grand Canyon of the Tuolumne due
to very limited use.

At scenic segments in the Tuolumne Meadows area, there would also be a local, long-term, moderate, beneficial
impact on soils from decompaction, removal of nonnative fill, restoration of hydrologic processes, and
restoration of native vegetation where facilities would be removed from sensitive meadow/riparian areas, as
well as from the implementation of a comprehensive ecological restoration program. There would be local
short-term and long-term minor to moderate adverse impacts on soils from construction of parking and other
facilities in resilient soils to replace those removed from more sensitive soils in meadow and riparian areas.

Natural hydrologic and related geologic processes in river segments below O’Shaughnessy Dam would remain
altered under alternative 2. The NPS would continue to work with a consortium of local and federal agencies to
inform releases intended to more closely mimic natural flows.

Cumulative Impacts

The past, current, and reasonably foreseeable plans and projects listed in appendix L that could have a
cumulative impact on soil resources in combination with alternative 2 are the same as those listed under the no-
action alternative.

Local, short-term, adverse impacts on soils could result from construction activities associated with some of the
past, current, and reasonably foreseeable actions planned or approved within the park. There would be local
long-term beneficial impacts resulting from the restoration of informal trails at Tuolumne Meadows, in
addition to what is proposed in this plan. In combination with cumulative plans and projects, alternative 2
would result in short-term minor to moderate adverse impact on soils due to project implementation, but a
long-term moderate beneficial impact on soils due to the extensive amount of ecological restoration proposed
at Tuolumne Meadows, affected areas of Lyell Canyon, and at Glen Aulin.

Environmental Consequences of Alternative 3

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 3 on geology, geohazards, and soils are described below.

Wild Segments

Lower use levels, achieved through a reduction in day use levels at Tuolumne Meadows and the elimination of
concessioner stock day rides, would have a beneficial impact along trails radiating outward from Tuolumne
Meadows and Tioga Road, particularly through Lyell Canyon and between Tuolumne Meadows and Glen
Aulin, by reducing the potential for soil compaction and soil erosion. In addition, regulating the timing,
amount, and location of commercial pack stock use in Lyell Canyon would have a beneficial impact on soils by
reducing the potential for specific stock-related impacts, such as hoofpunching in wet meadows, roll pits, and
accelerated erosion along streambanks.

At Glen Aulin, natural resource restoration at wetlands and a section of riverbank currently affected by foot
traffic and pack stock use would have a local long-term minor beneficial impact on soils.

Scenic Segments

Locations of site-specific restoration activity under alternative 3 would include approximately half of the
employee and guest cabin area at Tuolumne Meadows Lodge, riparian areas at the campground A-loop,
concessioner employee housing behind the store and grill, the Cathedral Lakes trailhead, roadside parking
along Tioga Road, and informal trails at multiple locations. In these areas, soil decompaction, recontouring,
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drainage improvements, revegetation, and placement of natural barriers would have beneficial impacts by
removing the source of impacts, reducing unnatural exposure of soils (which affects moisture content and risk
of erosion), restoring permeability, and restoring the hydrologic and biologic processes that support soil
formation and deposition dynamics.

In the short term, restoration activities would disturb soils through trenching, grading, and excavation
associated with removing facilities, improving drainage, and restoring vegetation. Under alternative 3, new
development in upland areas would include construction of new (relocated) parking spaces, a new trail
corridor, and administrative facilities south of Tioga Road in previously disturbed as well as undisturbed areas.
These activities would be at Pothole Dome, an undisturbed area north of the road leading to Tuolumne
Meadows Lodge, the existing visitor center/Road Camp parking and administrative area, the current location
of the store and grill, the Lembert Dome parking area, and the Dog Lake/John Muir Trail trailhead near Bug
Camp. Adverse impacts on soils in these areas would consist of grading, trenching, excavation, and the
installation of an impermeable surface for parking and administrative facilities.

Conclusion

Under alternative 3, soils in wild segments would generally remain undisturbed, with localized exceptions.
There would be a local long-term minor beneficial impact on soils along trail corridors from reduced foot
traffic and reduced concessioner and commercial stock use. There would be a local long-term moderate
beneficial impact on soils in upper Lyell Canyon where camping and pack stock grazing and access routes
would be designated in more resilient locations. At Glen Aulin, natural resource restoration at wetlands and a
denuded section of riverbank would result in a local long-term minor beneficial impact on soils.

At scenic segments in the Tuolumne Meadows area, there would also be a local long-term moderate beneficial
impact on soils from decompaction, removal of nonnative fill, restoration of hydrologic processes, and
restoration of native vegetation where facilities would be removed from sensitive meadow/riparian areas, and
from the implementation of a comprehensive ecological restoration program. There would be local short-term
and long-term minor adverse impacts on soils from the construction of new facilities in more resilient soils to
replace roadside parking and housing removed from more sensitive soils near meadow and riparian areas.

Natural hydrologic and related geologic processes in river segments below O’Shaughnessy Dam would remain
altered. The NPS would continue to work with a consortium of local and federal agencies to inform releases
intended to more closely mimic natural flows.

Cumulative Impacts

The past, current, and reasonably foreseeable plans and projects listed in appendix L that could have a
cumulative impact on soil resources in combination with alternative 3 are the same as those listed under the no-
action alternative.

Local short-term adverse impacts on soils could result from construction activities associated with some of the
past, current, and reasonably foreseeable actions planned or approved within the park. There would be local
long-term beneficial impacts resulting from eliminating informal trails and restoring the meadows at Tuolumne
Meadows, in addition to what is proposed in this Tuolumne River Plan. In combination with cumulative plans
and projects, alternative 3 would result in short-term, minor to moderate, adverse impact on soils due to plan
implementation but a long-term moderate beneficial impact on soils primarily from the extensive amount of
ecological restoration proposed at Tuolumne Meadows, affected areas of Lyell Canyon, and at Glen Aulin.

Environmental Consequences of Alternative 4 (Preferred)

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 4 on geology, geohazards, and soils are described below.
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Wild Segments

Elimination of concessioner stock day rides would reduce impacts on and adjacent to trails radiating outward
from Tuolumne Meadows and Tioga Road. In addition, the proposed regulation on the timing, amount, and
location of commercial pack stock use in Lyell Canyon would have a beneficial impact by reducing the potential
for specific stock-related impacts on soils, such as hoofpunching in wet meadows, roll pits, and accelerated
erosion along streambanks.

At Glen Aulin, natural resource restoration at wetlands and a section of riverbank currently affected by foot
traffic and pack stock use would have a local, long-term, minor, beneficial impact on soils.

Limited recreational boating between Tuolumne Meadows and Pate Valley would impact riverbanks and
adjacent riparian areas where boaters put in below Tuolumne Meadows, portage around waterfalls in the
Grand Canyon, and take out in Pate Valley. However, these impacts would be minimal because use would be
restricted by the existing limits of the overnight wilderness trailhead quota system, the short boating season,
and by the skill level required to boat on this stretch of the river.

Scenic Segments

Locations of site-specific restoration activity under alternative 4 would include riparian areas at Tuolumne
Meadows Lodge and the campground A loop, concessioner employee housing behind the store and grill, the
Cathedral Lakes and Parsons Memorial Lodge trailhead, roadside parking along Tioga Road, and informal
trails at multiple locations. In these areas, soil decompaction, recontouring, drainage improvements,
revegetation, and placement of deterrents would have beneficial impacts. These measures would remove the
source of impacts, thus reducing unnatural exposure of soils (which affects moisture content and risk of
erosion), restoring permeability, and restoring the hydrologic and biologic processes that support soil
formation and deposition dynamics.

In the short term, restoration activities would disturb soils through trenching, grading, and excavation
associated with removal of facilities, drainage improvements, and vegetation restoration. In addition, new
development in upland areas would involve construction of relocated parking, widening the road to the
concessioner stable to accommodate additional parking, a new trail corridor, and relocated administrative
facilities in previously disturbed as well as undisturbed areas. These activities would be at Pothole Dome, the
existing visitor center/Road Camp parking and administrative area, an undeveloped area west of Unicorn
Creek, the current location of the store and grill, the Lembert Dome parking area, Gaylor Pit, and the Dog
Lake/John Muir Trail trailhead near Bug Camp. Adverse impacts on soils in these areas would include grading,
trenching, excavation, and installation of an impermeable surface for parking and administrative facilities.

Conclusion

Under alternative 4, soils in wild segments would generally remain undisturbed, with localized exceptions.
There would be a local long-term minor to moderate beneficial impact on soils along trail corridors in
wilderness as a result of reduced pack stock use. There would be a local, long-term, moderate, beneficial impact
in upper Lyell Canyon where camping and pack stock grazing and access routes would be designated in more
resilient soil locations. At Glen Aulin, natural resource restoration at wetlands and a denuded section of
riverbank would result in a local long-term minor beneficial impact on soils. There would be minimal impact
from recreational boating in the Grand Canyon of the Tuolumne due to very limited use.

At scenic segments in the Tuolumne Meadows area, there would be a local long-term moderate beneficial
impact on meadow soils from decompaction, removal of nonnative fill, restoration of hydrologic processes, and
restoration of native vegetation associated with removal of facilities and the implementation of a
comprehensive ecological restoration program. There would be local short-term and long-term minor to
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moderate adverse impacts from construction of facilities in previously disturbed areas of resilient soils to
replace roadside parking and other facilities removed from more sensitive soils in meadow and riparian areas.

Natural hydrologic and related geologic processes in river segments below O’Shaughnessy Dam would remain
altered. The NPS would continue to work with a consortium of local and federal agencies to inform releases
intended to more closely mimic natural flows.

Cumulative Impacts

The past, current, and reasonably foreseeable plans and projects listed in appendix L that could have a
cumulative impact on soil resources in combination with alternative 4 are the same as those listed under the no-
action alternative.

Local short-term adverse impacts on soils could result from construction activities associated with some of the
past, current, and reasonably foreseeable actions planned or approved within the park. There would be local
long-term beneficial impacts resulting from the restoration of informal trails at Tuolumne Meadows, in
addition to what is proposed in this plan. In combination with cumulative plans and projects, alternative 4
would result in short-term minor to moderate adverse impact on soils resulting from plan implementation, but
a long-term moderate beneficial impact on soils due primarily to the extensive amount of ecological restoration
proposed at Tuolumne Meadows, at affected areas of Lyell Canyon, and at Glen Aulin.

Hydrology, Water Quality, and Floodplains

Affected Environment

Hydrology

The Tuolumne River has two principal sources: Mount Lyell and Mount Dana. Mount Lyell, at 13,114 feet in
elevation, is the highest peak in Yosemite. The Lyell Fork flow appears from under the Lyell Glacier on the
mountain’s north face, at about the 11,500-foot elevation. The Lyell Fork contributes the larger runoff of the
two sources tributaries, contributing 60%. The Dana Fork, which drains the west-facing slopes of 13,054-foot-
high Mount Dana contributes 40% of runoff. The confluence of these two forks form the main stem just
upstream from the highway bridge in the center of the Tuolumne Meadows complex of meadows. The
Tuolumne River continues through Tuolumne Meadows and the associated developed area at an elevation of
8,600 feet. West of Tuolumne Meadows, the river begins its steep westward descent through the Grand Canyon
of the Tuolumne and enters Hetch Hetchy Reservoir (still within the park, but not part of the Tuolumne Wild
and Scenic River) at an elevation of about 3,800 feet. Hetch Hetchy Reservoir is dammed by the 430-foot-tall
O’Shaughnessy Dam and has a storage capacity of 360,360 acre-feet. At O’Shaughnessy Dam, water is diverted
through Canyon Tunnel to the Kirkwood Powerhouse. Water that is not diverted continues downstream in the
Tuolumne River, reaching the park boundary about 6 miles downstream, at an elevation of approximately 2,800
feet.

The total drainage area contributing to the Tuolumne River above Hetch Hetchy Reservoir is approximately
459 square miles (1,189 square kilometers). Data records of Tuolumne River discharges into Hetch Hetchy
Reservoir from the fall of 1982 to 2002 show that there is considerable variability from one year to the next.
During the 1982-2002 period, the greatest water year annual discharge into Hetch Hetchy was about 539 billion
gallons (2.04 billion cubic meters) in 1983, while the least was about 108 billion gallons (0.41 billion cubic
meters) in 1987. The periods from 1983 to 1986 and 1995 to 1998 were relatively wet (averaging 354 and 380
billion gallons, respectively), while the periods from 1987 to 1994 and 2000 to 2002 were relatively dry
(averaging 161 and 186 billion gallons, respectively), indicating that wet and dry conditions can occur over
multiyear spells (Lundquist et al. 2005).
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The drainage area contributing to the Tuolumne River at the point where it flows under the Tioga Road bridge
in Tuolumne Meadows is about 71.8 square miles (186 square kilometers), with about 42.8 square miles (111
square kilometers) draining through the Lyell Fork and 29 square miles (75 square kilometers ) through the
Dana Fork. Early in the melt season, the Lyell and Dana Forks contribute 60% and 40% of the flow,
respectively, proportions comparable to their relative drainage areas. By mid-summer, when snow cover
decreases, the Lyell Fork contributes a greater fraction (66-75%) of the total flow into Tuolumne Meadows.
Measured discharges during the summer of 2002-2005 varied between approximately 179 and 38 cubic feet per
second on the Lyell Fork and between 170 and 39 cubic feet per second on the Dana Fork, with greater
volumes occurring in early summer when snowmelt is high (Lundquist et al. 2005).

Hydrology at Tuolumne Meadows

The center of administrative and visitor use on the Tuolumne River within Yosemite National Park is at
Tuolumne Meadows. The NPS initiated studies during the summer of 2006 to investigate the surface and
groundwater hydrology of the Tuolumne Meadows area. Although these initial studies were somewhat
inconclusive, data suggest that in mid to late summer, surface water appears to recharge groundwater in the
meadows, but the opposite may be true earlier in the melt season (Cooper et al. 2006). Additional hydrologic
studies have been initiated at Tuolumne Meadows, with the results expected in 2013.

The Tioga Road, which runs east to west along the southern edge of Tuolumne Meadows, was evaluated in
2006 to determine what effect it might have on the hydrology of the adjacent meadows. The study, which was
conducted in response to concerns about possible effects of Tioga Road on water flow and vegetation (Cooper
et al. 2006), found no evidence that the road blocks, intercepts, or alters the natural flow paths or groundwater
elevations. Impacts of the Tioga Road on the hydrology of Tuolumne Meadows were found to be few and of
limited extent, and were mostly localized interruptions to the seasonal sheet flow across the meadows posed by
inadequate Tioga Road culverts. There are approximately 35 culverts in the section of Tioga Road at Tuolumne
Meadows, where surface water flows from the southern slopes to the meadows. As part of their 2006 study,
Cooper and others observed that culverts were clogged with vegetation and sediment in 12 locations, and signs
of ponding water south of the road were observed in 23 locations. Ponding is much more frequent near the
eastern end of the meadow, where culverts are spaced farther apart. This is also where the campground, gas
station, store, and other infrastructure, coupled with lower gradient surface slopes, further interrupt water
flow.

Culverts force previously dispersed runoff into localized channels, and downcutting of these channels has
occurred downstream of many of the culverts, particularly in the west end of the meadow. This downcutting in
localized channels lowers the groundwater table and deprives the higher elevations of sheet flow inundation
(Cooper et al. 2006). Headcuts are other features that occur when sheet flow is concentrated and channeled at
high velocity, thus increasing scour and altering sedimentation dynamics. Like downcut channels, headcuts
lower the adjacent water table and limit sheet flow across the meadow. Many of the Tioga Road culverts were
installed lower or higher than the surface level of the meadow, which exacerbates downcutting, headcutting,
and ponding. The resulting changes in meadow hydrology influence vegetation changes within the meadow
communities (NPS, Buhler et al. 2010¢).

In addition, pack stock and foot travel have widened and gullied historic roadbeds and formal and informal
trails. These trails, along with historic drainage ditches, incised channels, and areas barren of vegetation, tend to
intercept sheet flows across the meadow; this concentrates nutrients and limits the infiltration of storm water
and snowmelt, thus affecting soil moisture and groundwater (NPS, Buhler et al. 2010e). In particular, the
section of the historic Great Sierra Wagon Road (also known as the Old Tioga Road) from the visitor center to
Parsons Memorial Lodge (now a trail) and the section from Parsons Memorial Lodge to Lembert Dome
(currently used by maintenance vehicles) include raised roadbeds edged with ditches that empty into culverts.
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The damming action of the roadbeds, combined with the headcuts, vegetation loss, and incised channels
associated with the ditches and culverts, interrupts the natural surface flow of water throughout the meadow
(NPS, Buhler et al. 2010e).

The section of the historic Great Sierra Wagon Road between Tuolumne Meadows Lodge and Lembert Dome
(now a trail) is likewise affecting the hydrology of the meadow. Its proximity to the Tioga Road and the
Tuolumne River, combined with the sandy substrate, has led to deep channeling, heavy erosion, headcuts, and
sediment transport into the river. Sheet flow coming off Lembert Dome is channeled through culverts, along
the deeply rutted trail toward the river. This channeling action diverts water from the meadow areas and
exacerbates erosion in the already deep ruts (NPS, Buhler et al. 2010e). Numerous lateral headcuts and several
informal trails leading to the main trail intensify the channeling effects through the local terrain. Because the
historic roadway is so deep and sandy in certain sections, it is difficult to walk on, so visitors and pack stock
walk on the edge of the trail, which promotes more vegetation loss and further widens the incised trail (NPS,
Noon and Martin 2010d).

NPS staff and researchers observed apparent absence of willow and extensive riverbank erosion along the
Tuolumne River as it flows through Tuolumne Meadows. This triggered a recent study (Cooper et al. 2006).
Cooper and others (2006) found that the banks of the Tuolumne River are eroding on outside meanders
without accompanying riparian vegetation (primarily willow) recruitment on the complementary point bar,
likely resulting in channel widening. Geomorphic changes such as channel widening could affect groundwater
levels critical to meadow habitats.

Channel widening produces a shallower channel with a lower river stage for any given flow volume and a
concurrent drop of the water table associated with the river (Cooper et al. 2006, Loheide and Booth 2010).
Because wet meadows form where a shallow water table during the summer fulfills the water requirements of
this groundwater-dependent ecosystem (Loheide et al. 2009), a drop in the water table could adversely affect
wet meadow vegetation. A wider, shallower channel can also influence the magnitude and frequency of
overbank flow and associated sheet flow processes (NPS, Buhler et al. 2010e).

Willows along the riverbank serve an important role in preventing river widening. Riverside willows, abundant
along the river in Tuolumne Meadows in 1867 (Cooper et al. 2006), appear to have diminished greatly. The lack
of willow establishment on sandbars and riverbanks allows water to flow unimpeded, thus increasing velocity
and altering scour and deposition relationships (NPS, Buhler et al. 2010e). Cooper and others (2006) suggest
that heavy browsing of willow seedlings by deer may be limiting willow recruitment on river bars, which are
normally an ideal environment for willows to establish, and are currently conducting a detailed study of willows
to understand what factors limit willow establishment and persistence in the study area.

Hydrology below O’Shaughnessy Dam

Natural river flows and hydrologic processes below Hetch Hetchy Reservoir have been altered by the
O’Shaughnessy Dam. Specifically, the dam has influenced the magnitude, timing, duration, frequency, and rate
of change of the hydrologic regime (NPS, Stock et al. 2007i, quoting McBain and Trush 2007). However,
assessments at Poopenaut Valley (a low-elevation meadow/riparian area located downstream of the dam)
indicate that it has been largely spared the severe impacts seen downstream of other dams because of several
factors unique to this setting, such as a low overall gradient and a downstream bedrock constriction that
promotes floodplain inundation (NPS, Stock et al. 2007i).

In 1985 and 1987 the City and County of San Francisco and the Secretary of the Interior entered into
amendments to their 1961 agreement requiring minimum in-stream flow releases below O’Shaughnessy Dam
and further study of habitat conditions in the river to Early Intake. The flow requirements adopted in the
amended agreement focused primarily on maintaining habitat for trout, a species that is not believed to be
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native to the Tuolumne River within Yosemite National Park. Current minimum flow releases vary from month
to month and year to year, depending on precipitation amounts and other seasonal issues and are regularly
monitored and reported on by Hetch Hetchy Water and Power (McGurk 2008a).

In 2006, the SFPUC adopted a policy that establishes a management direction to protect and rehabilitate
ecosystems affected by dam operations, within the context of meeting the water supply, power generation,
water quality, and minimum in-stream flow requirements that were established in 1985. The policy adopted in
2006 also directs that in-stream flow releases should mimic to the extent feasible the variation of the seasonal
hydrology in order to sustain aquatic and riparian ecosystems.

The NPS, in collaboration with the SFPUC, the Stanislaus National Forest, and the USFWS, is conducting
research to determine the effects of water temperature and flow regime on ecological conditions downstream
of the dam. This effort, known as the Upper Tuolumne River Ecosystem Project, will ultimately provide
informed recommendations for water releases from the dam that would provide maximum ecological benefits
to the river-dependent ecosystems located between the O’Shaughnessy Dam in Yosemite National Park and the
Early Intake in the Stanislaus National Forest. Draft recommendations have been reviewed by stakeholders, but
final recommendations have not been completed.

Infrastructure in the River Corridor

Between late May and late October, water is taken from the Dana Fork just east of Tuolumne Meadows Lodge
by way of a low cement diversion to support seasonal visitor and operational uses in Tuolumne Meadows.
Water is also taken from the river at the Glen Aulin High Sierra Camp through an intake pipe placed in the river
upstream of the camp. These withdrawals are described in greater detail under “Water Usage,” below.

There are at least eight bridges that cross the Tuolumne River within the wild and scenic river corridor (an
additional bridge, a one-lane vehicle bridge at O’Shaughnessy Dam, is outside the river corridor). These include
the Tioga Road bridge at Tuolumne Meadows, and seven footbridges: one crossing the upper Lyell Fork near
the middle base camp, Twin Bridges near Tuolumne Meadows, a Dana Fork bridge, a footbridge just south of
Parsons Memorial Lodge, another “twin bridges” above Glen Aulin, a footbridge at Glen Aulin, and a bridge in
Pate Valley. Three tributary bridges are very near the river corridor on Rafferty Creek just outside of Tuolumne
Meadows, and along Conness and Return Creeks in the Grand Canyon reach.

The abutments of Tioga Road bridge in Tuolumne Meadows might be causing the river channel to back up
during periods of high flows (NPS, Roche et al. 2006a; NPS, Noon and Martin 2010d). The Tioga Road bridge
has a 400-foot-long approach constructed of fill that bisects the wetland floodplain into two separate areas. The
transfer of waters downstream across the right bank floodplain is essentially eliminated, thus forcing overbank
flows back through the constricted bridge opening and increasing the hydraulic pressure on the bridge (NPS,
Noon and Martin 2010d). This condition could eventually degrade the riverbanks and compromise the
structural integrity of the bridge.

After flooding in 1997, a short section of boulder riprap and large logs were placed along the Lyell Fork to
harden the riverbank and protect the Tuolumne Meadows campground A-loop road. Riprap can be effective in
protecting infrastructure from further flood exposure, but it decreases the free flow of the river, compromises
channel morphology, and alters scour and deposition dynamics (NPS, Buhler et al. 2010e).

Water Usage

The Dana Fork of the Tuolumne River provides the domestic water supply for all visitor and administrative
uses at Tuolumne Meadows. For a complete description of the water intake system at Tuolumne Meadows, see
the “Park Operations” section later in this chapter.
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NPS records indicate that between 5 and 6 million gallons of water are diverted from the Dana Fork from mid-
May through late October each year (times vary each year depending upon when the Tioga Road is opened and
closed). Water is used for various NPS and concessioner functions at Tuolumne Meadows, including visitor
services (e.g., the campgrounds, NPS and concessioner employee housing, lodging, store, and stables).

From the concrete diversion, water is gravity-fed to a water treatment system located just north of Tuolumne
Meadows Lodge; from there the water is distributed to visitor service and administrative areas throughout the
meadows via underground pipes. Water use at specific facilities (with the exception of the treated water tank) is
not metered; therefore, it is not possible to determine use at discrete visitor service or administrative locations.
Leaking underground pipes that are part of the aging water delivery system in Tuolumne Meadows are
suspected of losing a currently unknown amount of treated water.

Although water withdrawals from the Dana Fork are not metered, the tank that supplies treated water to
Tuolumne Meadows is metered. The amount of water withdrawn from the water tank from 2007-2012 is
summarized in table 9-1, below.

Table 9-1.
Summary of Daily Water Usage at Tuolumne Meadows, 2007-2012

Summary of Daily Water Use, as measured at Tuolumne Meadows water tank

2008 Minimum Maximum Average | Standard Deviation 98th Percentile2
June 8,900.0 65,100.0 30,460.0 10,890.2 54,660.0
July 23,000.0 69,600.0 44,200.0 9,523.3 64,980.0
August 28,200.0 64,300.0 46,506.5 7,275.8 60,940.0
September 15,300.0 56,700.0 37,180.0 8,235.3 52,466.0
October 0.0 25,300.0 13,200.0 8,721.6 24,952.0
2009 Minimum Maximum Average | Standard Deviation 98th Percentile2
May 9,000.0 38,300.0 19,966.7 10,911.0 50,250.0
June 15,800.0 46,600.0 27,666.7 9,588.0 45,208.0
July 41,700.0 58,900.0 47,851.6 4,864.4 57,760.0
August 34,900.0 59,600.0 45,267.7 7,015.3 57,740.0
September 19,600.0 54,600.0 32,946.7 7,894.2 50,250.0
October 11,000.0 59,500.0 24,090.9 13,976.9 54,860.0
2010 Minimum Maximum Average | Standard Deviation 98th Percentile2
June 27,500.0 37,900.0 33,2143 3,970.1 37,852.0
July 22,600.0 63,900.0 47,551.6 8,893.4 61,440.0
August 26,900.0 52,500.0 44,106.5 5,607.6 51,780.0
September 15,500.0 61,800.0 37,4333 10,378.4 61,336.0
October 10,900.0 45,500.0 29,072.7 13,690.8 45,480.0
2011 Minimum Maximum Average | Standard Deviation 98th Percentile2
July 19,000.0 71,000.0 46,561.1 11,246.0 66,818.0
Aug 32,900.0 72,600.0 48,529.0 8,088.1 65,640.0
September 19,900.0 66,700.0 37,593.3 9,645.0 62,060.0
October 14,000.0 38,100.0 24,190.0 7,883.4 37,380.0
2012 Minimum Maximum Average | Standard Deviation 98th Percentile2
May 11,100.0 51,900.0 31,4417 13,577.6 50,734.0
June 17,900.0 46,900.0 34,086.7 6,987.5 45,450.0
July 36,600.0 55,800.0 43,909.7 4,687.6 54,540.0
August 30,300.0 47,800.0 39,164.5 4,425.0 46,000.0
September 10,600.0 44,000.0 27,750.0 7,368.1 42,318.0
October 10,700.0 26,000.0 16,710.0 5,113.0 25,280.0

a The 98th percentile is used as the maximum water use figure in order to eliminate rare spikes in the dataset. Please see below and chapter 5, “Free Flow,
Condition Assessment, Current Condition” for an explanation of why this measure was chosen.
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The average water withdrawal from the tanks at Tuolumne Meadows during peak use times in July and August
from 2007 to 2012 is 45,000 to 46,000 gallons per day. The highest withdrawals recorded in the five-year period
ending in 2012 were 72,600 gallons on August 21, 2011 and 71,000 gallons on July 27, 2011. However, these
appear to be relatively rare spikes in use; water withdrawals on the 20th and 22nd of August were 32,900 and
36,400 gallons, respectively and on the 26th and 28th of July were 24,800 gallons and 58,700 gallons,
respectively. For this reason, the 98th percentile amount is used to compare maximum water withdrawals by
month during the period examined (see chapter 5, under “Free Flow, Condition Assessment, Current
Condition” for additional information).

Although visitation decreased very slightly in 2012 compared with 2010 and 2011 (see table 9-11 in the “Visitor
Experience” section, below), there was comparatively larger decrease in water use in 2012 compared with two
previous years. This reduction could reflect the success of a 2012 effort to educate visitors and employees about
the importance of water conservation.

Although the water usage for the Tuolumne Meadows area has been relatively consistent year to year, the water
supply from the Dana Fork varies dramatically, from over 4 million cubic meters per day (1.05 billion gallons
per day) during peak runoff in the spring and early summer, to less than 7,500 cubic meters per day (1.98
million gallons per day) during the fall. During the early summer, water withdrawals for use in the Tuolumne
Meadows area are less than 1 percent of discharge. However, the lowest measured discharge on record for the
Dana Fork is 7,300 cubic meters per day (1.92 million gallons per day) on September 17, 2002. Given this,
Cooper and others (2006) estimate that during a particularly dry year, the extreme lower limit of flow would be
about 2,400 cubic meters per day (about 650,000 gallons per day). Park staff observed this condition during
August 2007 and August 2008. At this very low flow, August water withdrawals would be approximately 10% of
the Dana Fork discharge.

Ongoing periods of drought and the subsequent effect on water availability is one of several determining factors
limiting overall use and development in Tuolumne Meadows. A recently completed study (Waddle and
Holmquist 2013) concludes that withdrawals at or less than current levels are likely to have a minimal impact on
downstream habitat, so long as the lower limit of flow remains at about 2,400 cubic meters per day and the
timing and duration of these flows remains relatively unchanged. However, the study notes that in light of
climate change, which may lead to a longer low-flow duration occurring earlier in the summer, continuous river
flow monitoring is warranted to determine whether reevaluation of withdrawal levels might become necessary
in the future.

In 1993, attempts were made to look for and develop groundwater as a viable water supply for the Tuolumne
Meadows area (HRS Consultants 1994). Optimal areas for well locations were identified (some were eliminated
because they were located in designated Wilderness), and two test wells were drilled in the vicinity of the
Tuolumne Meadows campground. Both test wells were drilled to a total depth of 400 feet below the surface,
were considered dry holes, and were subsequently plugged and abandoned. However, one groundwater
production well does exist in the vicinity of Ranger Camp that serves the needs of winter rangers.

NPS records indicate that approximately 60,000 to 70,000 gallons per year (typically June through September)
of water are taken from the Tuolumne River to support operations at the Glen Aulin High Sierra Camp, located
approximately 6 miles downstream of the Tuolumne Meadows area. To mitigate the risks to water quality
posed by the limited size of the camp’s leach mound (see “Water Quality,” below), water restrictions have been
imposed at the camp that limit water withdrawals to 600 gallons per day. Potable water is supplied to the
adjacent backpacker camp, and untreated water is supplied to the camp’s corrals.
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Water Quality

Water quality in the Tuolumne River corridor is exceptionally high. During the late spring and summer, water
quality is monitored for nutrients (total dissolved nitrogen, nitrate and nitrite, total phosphorous, and total
dissolved phosphorous), Escherichia coli (E. coli), and total petroleum hydrocarbons. Associated field data
collected with each water quality sample include water temperature, specific conductivity, dissolved oxygen,
and pH. Results from 2006 to 2010 indicate that no samples exceeded water quality standards established by the
NPS (NPS 2006p, 2008i, and 2011e). Data from several of these years were used to establish park-specific
standards, and all these standards require water quality far superior to existing state and federal U.S.
Environmental Protection Agency (USEPA) standards.

Based on 2010 monitoring results, water quality in the Tuolumne River corridor remains excellent and well
within state water quality standards. That is, nutrient and E. coli concentrations are not significantly (at the 95%
confidence level) different from conditions from 2005 to 2007, when the baseline data were collected (NPS
2009k). Water quality remains low in dissolved nutrients, with low conductance, adequate dissolved oxygen,
and pH in the range expected for granitic watersheds.

Because water quality in the Hetch Hetchy Reservoir is critical to the water supply for San Francisco, the 1913
Raker Act grants the city provisions to protect the Hetch Hetchy watershed, including requirements for the
treatment or disposal of sewage and garbage, restrictions on bathing, the washing of clothes or cooking utensils,
and providing water for stock or any other activity that in any way could pollute the watershed (SFPUC 2008).
Water quality data collected by the NPS and the SFPUC from 2006 to 2012 show that the water quality of the
Hetch Hetchy water supply remains exceptional.

A water quality study conducted from 2001 to 2003 (Atwill et al. 2008) examined fecal loading and protozoal
(Cryptosporidium spp. and Giardia spp.) shedding by pack stock based at the concessioner and NPS stables in
Tuolumne Meadows to determine the risk of waterborne contamination. The researchers examined pack stock
manure at the stables and along the trails from Tuolumne Meadows to Glen Aulin, Vogelsang, and Sunrise High
Sierra Camps and found very low numbers of pack stock infected with Cryptosporidium and Giardia (less than
1% and 3.1%, respectively, averaged over three summers). The study suggests that concentrations of (on
average) 12 to 23 Cryptosporidium spp. oocysts and approximately 48,000 Giardia duodenalis cysts were
deposited per 1,000 feet of trail in Tuolumne Meadows (on the trails servicing the High Sierra Camps only)
during the study, with highly variable amounts of G. duodenalis cysts deposited from one year to the next and
from animal to animal. While the study suggests that stock-associated waterborne contamination was of low
concern, the study authors provided some recommendations to protect water quality. For example, because
most manure occurs within the first 0.25 mile of trails from stable operations, they recommended that trails be
patrolled and manure removed from watercourses in these areas. This management practice is ongoing.

The NPS has addressed several issues related to water quality at Tuolumne Meadows and Glen Aulin High
Sierra Camp to limit or reduce threats to Tuolumne River water quality (NPS 2007w; NPS 2009f; SFPUC 2007 -
2012). Notable projects, many of which were funded by the San Francisco Public Utilities Commission, are
listed below:

= 1990: Increased funding by the City and County of San Francisco to protect water quality through an
increased number of patrol staff, trail repairs, and out-of-bounds campsite removal.

= 1990: Manure removal from trails near Glen Aulin and Tuolumne stables begins.
= 1991: Four 1,000-gallon underground storage tanks removed at the Tuolumne Meadows ranger station.
* 1991: Tuolumne Meadows wastewater ponds relined.

= 1993: Aboveground fuel tanks installed for NPS operations.
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= 1995: Glen Aulin corral moved away from the river.

= 1995: Designated campsites and communal fire sites implemented in Glen Aulin backpacker campground.
= 1995-1997: Sewer lines replaced throughout Tuolumne Meadows.

= 1997: Repairs made to the leach mound at Glen Aulin.

» 1997: Underground tank removed at Tuolumne Meadows service station.

= 1998: New comfort station installed at Lembert Dome.

= 1998: Sewer line to Tuolumne Meadows wastewater treatment plant installed.

= 2001: Tuolumne Meadows sewer line repaired.

= 2002: Water restrictions limiting discharge from the Glen Aulin High Sierra Camp to 700 gallons per day put
in place.

= 2003: NPS conducts water quality monitoring on the Lyell Fork (near McClure Creek and at Twin Bridges),
as well as on the Tuolumne River.

= 2003: Drainage improvements completed at Tuolumne Meadows concessioner and NPS stables. Removal of
manure from these facilities initiated at the end of the season.

= 2005: A five-year watershed protection plan established to maintain the filtration exemption for the City and
County of San Francisco.

» 2005: Tuolumne Meadows service station remediation takes place.

= 2005: Tuolumne Meadows lower sewage pond liner repaired.

= 2007: Tuolumne Meadows wastewater treatment plant facility required upgrade was made.

= 2008: Drainage improvements implemented for concessioner and NPS stables at Tuolumne Meadows.
= 2008: Hetch Hetchy corral drainage improvement takes place.

= 2010: Water restrictions limiting discharge from the Glen Aulin High Sierra Camp to 600 gallons per day put
in place.

= 2010: Five-year memorandum of agreement between the NPS and the SFPUC updated, replacing the 2005
watershed protection plan (NPS agreement number G8802100109).

= 2012: Concessioner corral at Tuolumne Meadows modified to mitigate water quality concerns created by the
corral’s proximity to a watercourse leading to Dog Creek and the Tuolumne River.

Although water quality remains exceptional, some potential localized risks to water quality remain in the
Tuolumne River corridor. According to the 2012 survey of conditions related to the Hetch Hetchy water supply
conducted by the SFPUC (SFPUC 2012), the potential for water quality concerns exists, given certain
circumstances, at the Tuolumne Meadows wastewater treatment plant facilities and sprayfield, the two
wastewater line crossings of the Tuolumne River, the sewage system at Glen Aulin, the NPS and concessioner
stables, and the “little blue slide” road cut near the Dana Fork. In addition, very localized one-time incidents
can impact water quality, such as motor vehicle accidents, but these are addressed through park operations,
outside the scope of this plan.

While the NPS operates in compliance with Central Valley Regional Water Quality Control Board permits, the
water and wastewater treatment facilities at Tuolumne Meadows do not meet current standards. The water
treatment system is scheduled to be upgraded in 2014. A potential for displacement of wastewater from the
treatment ponds in Tuolumne Meadows poses a risk to water quality, as does the potential for saturation of the
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sprayfield (SFPUC 2012). The park has corrected past impacts associated with leakage from the wastewater line
that runs beneath the river and meadow from the wastewater treatment plant to the wastewater ponds by
installing a new line. However, the potential for future impacts cannot be totally eliminated as long as the line
remains beneath the river and meadow. A second wastewater line crossing of the river occurs at the Tioga Road
bridge, posing a similar threat to water quality, although this line crosses over, not beneath, the river.

At Glen Aulin High Sierra Camp, the NPS found the leach mound to be over capacity to adequately treat
previous levels of wastewater. The leach mound failed four times between 1996 and 2004, prompting water use
restrictions that currently cap use at a maximum 600 gallons per day. Water conservation measures to achieve
this reduction in water use have been implemented, including installation of low-flow toilets, elimination of
guest showers, elimination of towel and linen service, conversion to disposable tableware, and menu revisions
that conserve water. The NPS has also required other measures to reduce pack trips, with menu revisions again
being one example. These measures have successfully avoided any subsequent leach mound failure; however, a
potential risk to water quality remains due to the minimally sized leach mound and the potential for flooding of
the wastewater mound.

As noted previously, the water treatment system for the domestic water supply at Tuolumne Meadows is
operating within permitted state regulations; however, this system does not meet current state regulations. This
system is scheduled to be upgraded by 2014, separate from this Tuolumne River Plan.

Silt washed from the unstable road cut near the Dana Fork (see below) affects the quality of the Tuolumne
Meadows public water supply, as the intake is a short distance downstream from the cut. Road cuts can have a
substantial effect on water quality, especially in high-elevation glacial till found in the upper reaches of the
Tuolumne River watershed, where extreme weather, coupled with sparse vegetation, accelerates the erosion
process. At the “little blue slide” site, under-snow winter runoff, spring runoff, summer storms, and emerging
groundwater are continually depositing silt into the Dana Fork of the Tuolumne River and undermining larger
boulders that fall onto Tioga Road. Silt washed from the fill slope below the road blankets the bottom of the
river and affects the quality of the Tuolumne Meadows public water supply. According to the park’s
hydrologist and specialists from the NPS Water Resources Division, the cut has destabilized the slope both
above and below the road and will not stabilize naturally without intervention (NPS, Noon and Martin 2010i).

Impacts on water quality from the fuel facilities at Tuolumne Meadows have been corrected and mitigated
(SFPUC 2009); however, the potential for future impacts cannot be totally eliminated as long as fuel facilities
remain. Two vapor-extraction cleanup projects associated with older buried tanks are ongoing. In addition, the
public fuel station is required to operate according to all applicable state laws and best management practices,
including having a spill prevention and countermeasures plan.

Floodplains

Floodplains play a necessary role in the overall adjustment of a river system. They influence the hydrology of
the basin and also serve as temporary storage areas for sediment eroded from the watershed. Periodic flooding
provides sediment and nutrients that are essential for the aquatic and vegetative health of floodplains.
Floodplains are features that are both the products of the river environment and important functional parts of
the system. Humanmade structures, such as bridges and buildings, placed within floodplains can impede
natural flow, cause damage to structures during periods of flooding, and put people at risk of injury or death
during flood events. Because of the potential for adverse impacts associated with the occupancy and
modification of floodplains, they receive special consideration under Executive Order (EO) 11988, Floodplain
Management.

Large floodplains along portions of the Lyell Fork, Tuolumne and Dana Meadows, and in Poopenaut Valley
have helped create extensive wetland/meadow complexes in these areas. In other portions of the Tuolumne
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River corridor, in particular in the Grand Canyon of the Tuolumne and below Poopenaut Valley to the western
park boundary, river gradients are steep. In these and similar areas, floodplains are quite narrow (and in some
places virtually nonexistent due to steep canyon walls) and typically confined to narrow strips on each side of
the river that support pockets or small areas of riparian habitat.

In 2006, the NPS conducted a study (NPS, Roche et al. 2006a) to determine the 100-year floodplain and the
ordinary high-water mark in developed areas at Tuolumne Meadows, the Glen Aulin High Sierra Camp, and
the Tuolumne Meadows Lodge. A 100-year flood is defined as one which has a 1% probability of occurrence in
any given year. Areas containing development that would be inundated during the modeled 100-year flood
include parts of the Tuolumne Meadows campground, the Tuolumne Meadows store and grill and associated
employee cabins, employee cabins at the Tuolumne Meadows Lodge, and several structures in the Glen Aulin
High Sierra Camp (see figures 9-1 and 9-2). Also, in the modeled 100-year flood event, the Tioga Road bridge
and its associated approach levees create a backwater that appears to cause flooding in the area of the
Tuolumne Meadows store and campground office (see “Infrastructure in the River Corridor,” above). A small
portion of the utility road between Lembert Dome and Parsons Memorial Lodge would also be inundated, as
shown in figure 9-1 (NPS, Roche et al. 2006a).

Given that a flood of this magnitude would most likely occur in winter or spring, when few people are in the
Tuolumne River corridor, the potential risk to human safety is low. There is a greater risk to infrastructure in
the floodplain, including the Tioga Road bridge and associated sewer line, and several trail bridges in the
affected area (NPS, Roche et al. 2006a).

Existing development below the ordinary high-water mark (defined by a line on the shore established by the
normal fluctuations of water) in the river corridor includes the Tioga Road bridge and several trail bridges
(figure 9-1; also see figure 8-3). Other development within 50 to 100 feet of the ordinary high-water mark
includes the Tuolumne Meadows Lodge and employee cabins, 21 campground A-loop campsites, the access
road into the Tuolumne Meadows campground, and a short segment of the Tioga Road near the existing
wastewater treatment plant (NPS, Roche et al. 2006a).

Notable Hydrologic Features in the River Corridor

A glaciated landscape combined with a long, steep elevation drop of 4,600 feet over 24 river miles creates an
unusually long stretch of stairstep river morphology through the Grand Canyon of the Tuolumne, with many
spectacular cascades and waterfalls. Specific features include Waterwheel, Tuolumne, California, and LeConte
Falls, and White Cascades. These features are most prominent during high-velocity, high-volume flows from
snowmelt and runoff during spring and early summer.

While the Lyell Glacier itself is not a part of the Tuolumne River corridor, it is an important hydrological
feature contributing to flows in the Tuolumne River. The retreat of the Lyell Glacier, resulting in the probable
loss of meltwater flows in the upper Lyell Fork, poses a challenge for land managers. Due to forces external to
the park, there is little direct action that can be taken aside from monitoring changes and trying to predict what
those changes will mean downstream.
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Figure 9-1. 100-Year Floodplain and Ordinary High-Water Mark at Tuolumne Meadows.
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Figure 9-2. 100-Year Floodplain and Ordinary High-Water Mark at Glen Aulin.

Environmental Consequences Methodology

This impact assessment focuses on what effects visitors and facilities would have under each of the
alternatives identified in chapter 8 on the hydrology of the Tuolumne River, including water quality and
floodplains. Potential impacts for each alternative were evaluated in terms of the context, intensity, and
duration, as well as whether the impacts were considered to be beneficial or adverse to Tuolumne River
hydrology. In the case of water quality, impacts were considered in comparison to water quality standards for
the Tuolumne River established by the NPS (see chapter 5).

Context: The context of the impact considers whether the impact would be local or regional. For the purposes
of this analysis, local impacts would be those that occur in the vicinity of the proposed action. Regional impacts
would be impacts on the entire river corridor within Yosemite National Park.

Intensity: The intensity of the impact considers whether the impact would be negligible, minor, moderate, or
major. Negligible impacts would not be detectable and would have no discernible effect on hydrology. Minor
impacts would be slightly detectable but not expected to have an overall effect on hydrology. Moderate impacts
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would be clearly detectable and could have an appreciable effect on hydrology. Major impacts would have a
substantial, highly noticeable effect on hydrology.

Duration: The duration of the impact considers whether the impact would occur in the short term or the long
term. A short-term impact would be temporary in duration and would be associated with transitional activities,
such as facility construction. A long-term impact would have an effect on the hydrology that would remain
beyond transitional activities, in this case more than five years. For example, removing a potential source of
contamination from the river corridor would have a long-term effect on water quality.

Type: Impacts were evaluated in terms of whether they would be beneficial or adverse to hydrology. Beneficial
impacts would protect and/or improve elements of hydrology, such as water quality. Adverse impacts would
negatively alter the river’s hydrology.

Environmental Consequences of the No-Action Alternative

The no-action alternative would be a continuation of current condition and management, as described in
chapter8 and “Affected Environment,” above.

Wild Segments

Water Quality

Continuation of current wilderness management policies, including protection of natural processes, visitor
education with an emphasis on Leave-No-Trace practices, and restrictions on amounts and locations of
overnight use, would continue to protect water quality and flow regimes within wild segments of the Tuolumne
River corridor. With ongoing monitoring, water quality and clarity would be expected to remain high and
within standards established by the NPS.

Current visitor and administrative uses would continue at the Glen Aulin High Sierra Camp under the no-
action alternative. Risks to water quality posed by the camp’s leach mound would continue to be mitigated by
limiting water usage at the camp to 600 gallons per day and by continuing existing monitoring. The leach
mound would remain a risk to water quality; needed upgrades to the sewage system at the camp would not be
addressed.

Hydrologic Processes

Hydrologic processes below O’Shaughnessy Dam would continue to be altered by the presence of the dam. The
NPS would continue to work with a consortium of individuals and groups to inform releases from the dam
intended to more closely mimic natural flows for the benefit of river-dependent ecosystems.

Floodplains
Existing development within the 100-year floodplain at the Glen Aulin High Sierra Camp would remain.

Scenic Segments
Water Quality

Overall, river water quality and clarity would be expected to remain high and within existing standards
established by the NPS. Needed comprehensive upgrades to aging water and wastewater facilities and other
actions to reduce or eliminate risks to water quality would continue to be addressed on a case-by-case basis and
in emergency situations. Some risks to water quality would remain. Risks to water quality would be caused by
aging wastewater treatment facilities at Tuolumne Meadows, stable operations, fuel tanks, and the “little blue
slide” road cut near the Dana Fork. Risks would continue to be mitigated by ongoing efforts such as manure
removal from corrals and trails and water quality monitoring. Conditions would continue to be observed by
SFPUC and NPS staff. Silt associated with the “little blue slide” road cut near the Dana Fork would be expected
to continue to have a localized effect on water quality.
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Hydrologic Processes

Disruptions to hydrologic processes at Tuolumne Meadows resulting from past facility development and other
historic modifications to the meadows, as well as intense visitor use in certain locations, would continue. The
NPS would continue to research the causes of altered hydrologic processes and the severity of their impacts.

Existing water withdrawals from the Tuolumne River between late May and late October to support seasonal
visitor and operational uses in Tuolumne Meadows would continue. It appears that current water withdrawals
have only a minimal impact on downstream ecosystem communities (Waddle and Holmquist 2013; NPS, Noon
and Martin 2010i).

Based on water use data from 2007-2012, water use during the peak months of July and August averages
approximately 45,000 to 46,000 gallons per day, with maximum peak usage (in 2011) of approximately 65,600
gallons per day (please see the “Affected Environment” section, above, or chapter 5 under “Free Flowing
Condition, Condition Assessment, Current Condition” for an explanation of how peak water usage was
determined.) Future water restrictions might be needed to protect downstream habitats if visitor use increased
or if the duration or intensity of low-flow periods increased as a result of climate change.

Hydrologic processes below O’Shaughnessy Dam (including the 1-mile scenic segment downstream of the
dam) would continue to be altered by the presence of the dam. The NPS would continue to work with a
consortium of individuals and groups to inform releases from the dam intended to more closely mimic natural
flows for the benefit of river-dependent ecosystems.

Floodplains

Existing development within the 100-year floodplain would remain. The Tioga Road bridge would continue to
alter natural surface flow during flood events. A 150-foot-long section of riprap installed to protect the
campground A-loop road would continue to restrict natural river flows through this area.

Conclusion

Under the no-action alternative, water quality and clarity would remain exceptional throughout the river
corridor with ongoing monitoring and management. At Tuolumne Meadows and Glen Aulin, ongoing uses and
associated facilities, including aging wastewater treatment facilities, would have the potential to cause local
short-term moderate adverse impacts on water quality; however, ongoing mitigation efforts would reduce the
impact of this risk to minor and adverse. Existing pack stock use would have the potential to cause local short-
term minor adverse impacts on water quality along trails and near campsites and grazing areas in Lyell Canyon,
near Tuolumne Meadows stables operations, and along the trail to Glen Aulin. Ongoing mitigation efforts to
reduce this risk at Tuolumne Meadows would continue.

Natural hydrologic processes would remain unaffected in the majority of the river corridor. At Tuolumne
Meadows, existing disruptions to hydrologic processes from past facility development and other historic
modifications to the meadows, as well as intense visitor use in certain locations, would remain, resulting in a
local long-term moderate adverse impact on the hydrology of the subalpine meadow system at that location.

Water withdrawals to support domestic needs at Tuolumne Meadows and Glen Aulin would continue, with
local long-term negligible adverse impacts on downstream ecological communities. Future water restrictions
might be needed to protect downstream habitats if visitor use increased or if the duration or intensity of low-
flow periods increased as a result of climate change.

Natural hydrologic processes below O’Shaughnessy Dam would remain altered by the dam, which is outside of
the planning area. The NPS would continue to work with a consortium of local and federal agencies to inform
releases intended to more closely mimic natural flows.
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Development within the 100-year floodplain at Tuolumne Meadows and at Glen Aulin would have a local
minor adverse impact on natural flows at those locations.

Cumulative Impacts

The past development of facilities and their associated use have caused localized disturbance to hydrologic
processes at Tuolumne Meadows, Glen Aulin, and below O’Shaughnessy Dam. A number of projects have
either been implemented or are underway to mitigate these adverse effects. Below O’Shaughnessy Dam,
interagency research is ongoing to inform the timing, duration, and magnitude of flows that will reduce the
effects of dam operations on downstream habitats. At Tuolumne Meadows and Glen Aulin, the NPS has
implemented several actions to mitigate impacts on hydrology, particularly risks to water quality. In addition to
the list of recently completed actions to protect water quality listed in “Affected Environment,” above, the
following recently completed actions from the projects listed in appendix L have had beneficial impacts on
water quality and/or hydrologic processes:

= The Gaylor Pit Lead Abatement project removed a potential source of environmental lead contamination
less than 0.25 mile from the Dana Fork just east of Tuolumne Meadows.

= The Restoration of Disturbed Areas at Tuolumne Meadows Lodge project included site drainage
improvements and restoration activity in proximity to the Dana Fork in Tuolumne Meadows.

= A project to remove informal trails at Tuolumne Meadows decompacted soils along those trail corridors,
improving hydrologic processes in the meadows at a very local scale.

Current and/or reasonably foreseeable future actions, activities, projects, and plans that could have a
cumulative effect on hydrologic resources include the following:

= Implementation of the upcoming Wilderness Stewardship Plan and the upcoming High-Elevation Aquatic
Ecosystem Recovery and Stewardship Plan would have a beneficial impact on hydrologic resources through
management intended to maintain or restore natural processes and protect water quality throughout the
Tuolumne River watershed.

* Modifications at the Tuolumne Meadows concessioner stable would mitigate potential risks to water quality
identified by the SFPUC in 2009 and 2012.

= Aregulatory upgrade to the Tuolumne Meadows water treatment facility (scheduled for 2014) and ongoing
improvements to the Tuolumne Meadows water treatment system would help the NPS stay within
regulatory requirements for water supply at Tuolumne Meadows.

In combination with the cumulative plans and projects, the no-action alternative would result in local long-
term minor adverse impacts on water quality at site-specific locations along trail corridors; local long-term
moderate adverse impacts on hydrologic processes at Tuolumne Meadows; and local long-term minor adverse
impacts on natural flow within the 100-year floodplain at Glen Aulin and Tuolumne Meadows.

Environmental Consequences Common to Alternatives 1-4

Many of the impacts on water quality and free flow would be common to all the action alternatives and are
presented below but not repeated under each alternative.

Wild Segments

As under the no-action alternative, continuation of current wilderness management policies would continue to
protect water quality and flow regimes within wild segments of the Tuolumne River corridor.
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Water Quality

Water quality and clarity would be expected to remain high and within standards established by the NPS (see
chapter 5).

Hydrologic Processes

Hydrologic processes below O’Shaughnessy Dam would continue to be altered by the presence of the dam. The
NPS would continue to work with a consortium of individuals and groups to inform releases from the dam
intended to more closely mimic natural flows for the benefit of river-dependent ecosystems.

Scenic Segments

Water Quality

Water quality and clarity would be expected to remain high and within standards established by the NPS (see
chapter 5) as part of the Tuolumne River Plan.

Improvements to the wastewater treatment and disposal facilities throughout Tuolumne Meadows, including
an assessment of current wastewater lines at the campground, replacement of utility lines, and conversion of
the skier’s pit toilet to a vault toilet, would reduce the risk to water quality posed by aging utilities. New,
improved, or enlarged parking areas would be constructed to minimize stormwater runoff (see appendix O,
Mitigation Measures).

Stabilization of the “little blue slide” road cut near the Dana Fork would greatly reduce the amount of sediment
entering the river at that location, and reduce associated risks to water quality.

Hydrologic Processes

The implementation of the ecological restoration program, as described in chapters 5 and 7, would include
several intensive actions to restore hydrologic processes in both developed and undeveloped portions of
Tuolumne Meadows (see appendix H), including disruptions caused by informal trails, old roadbeds, ditches,
and artificial channels. Repair or replacement of culverts along Tioga Road and drainage structures along
portions of the Great Sierra Wagon Road would restore, to the extent possible, natural sheet flow at those
locations. Restoration of riparian communities along riverbanks would reduce unnatural erosion and
deposition and allow the river to meander more naturally across the floodplain. Implemented over time, and
informed by relevant research, these actions would be expected to improve the natural hydrologic connectivity
between the river and the meadows.

Under all alternatives, the NPS would conduct long-term monitoring of river flows and cap water withdrawals
at no more than 10% of lowest flows. To remain within this management standard, alternatives 1-4 may
implement water conservation measures, such as replacing leaking water lines, installing low-flow fixtures,
installing systems to reuse gray water or systems to catch rainwater, as needed. This would maintain flow at a
level protective of wetted habitat downstream. As noted in chapter 3, if long-term monitoring detects a future
decrease in river flows associated with natural cycles or climate change, those findings will trigger further
decreases in water withdrawals for domestic use at Tuolumne Meadows, including reductions in the types and
levels of visitor services, if necessary.

Improvements to the water delivery system would help reduce the demand for water withdrawals from the
Dana Fork. The causeway and Tioga Road bridge in Tuolumne Meadows would be improved to mitigate
structural problems that cause the river channel to back up during periods of high flows. However, as noted in
chapter 8, because it is not yet known how the bridges and causeway would be modified to better accommodate
surface hydrology, these actions would require additional evaluation in a separate compliance effort.
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In addition, removing an approximately 150-foot-long section of boulder riprap at the Tuolumne Meadows
campground A-loop road would enhance the river’s natural flow at that location.

As under the no-action alternative, hydrologic processes below O’Shaughnessy Dam (including the 1-mile
scenic segment immediately downstream of the dam) would continue to be altered by the presence of the dam.
The NPS would continue to work with a consortium of individuals and groups to inform releases from the dam
intended to more closely mimic natural flows for the benefit of river-dependent ecosystems.

Environmental Consequences of Alternative 1

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 1 on hydrology, water quality, and floodplains are described below.

Wild Segments
Water Quality

The removal of the Glen Aulin High Sierra Camp would remove risks to water quality associated with this
facility.

Hydrologic Processes

The removal of the Glen Aulin High Sierra Camp would remove the water withdrawal requirement from this
area.

Floodplains

With the exception of trails and bridges, alternative 1 would also remove all infrastructure from the 100-year
floodplain at Glen Aulin.

Scenic Segments
Water Quality

Replacing the wastewater ponds and sprayfields with new facilities on the south side of Tioga Road, where they
would no longer pose a risk to the meadow and river, would eliminate risks to water quality associated with the
existing facilities. Similarly, removing the public fuel station would eliminate the risk to water quality posed by
the existing underground fuel tanks.

Substantial reductions in administrative pack stock use and stable operations would reduce but not eliminate
the risks to water quality associated with these activities. Ongoing monitoring and best management practices
(e.g., manure removal) would be needed to protect water quality near the stables.

Hydrologic Processes

The estimated demand for water to support facilities at Tuolumne Meadows would average approximately
30,000 gallons per day, with maximum use at an estimated 41,000 gallons per day during the peak season, as a
result of decreases in day and overnight use levels. This level of water withdrawal would be expected to remain
well within the standard of no more than 10% of low flow, even if natural cycles or climate change led to longer
low-flow durations occurring earlier in the summer. This would reduce the potential for impacts on
downstream ecological communities and would avoid the need to introduce additional water conservation
measures in the future.

Alternative 1 would remove the concessioner employee housing behind the store and grill, the employee and
guest tents near the river at Tuolumne Meadows Lodge, and all the A-loop campsites, which would help restore
localized surface flows at those locations. The additional removal of all commercial services on the eastern end
of the meadow might reduce the likelihood of ponding at that location as a result of improved surface flow.
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Construction of new facilities in upland areas south of Tioga Road would alter surface hydrology by removing
vegetation and installing impervious surfaces. This disruption could be mitigated to some degree with the
installation of site drainage facilities (e.g., culverts) to channel flow from upland areas, across Tioga Road to the
meadows. In addition, use of best management practices would be needed to mitigate impacts and protect
water quality during construction activity (see appendix O).

Floodplains

No new development would occur within the 100-year floodplain. The NPS would remove most facilities from
the 100-year floodplain under alternative 1, including portions of the Tuolumne Meadows Lodge complex, the
campground A-loop road and campsites, the campground entrance road, and the store and grill and associated
facilities. Removal of facilities from the floodplain would improve natural surface flow during high-water
events. Facilities remaining in the floodplain would include Tioga Road, the Tioga Road bridge, trails, and a
parking area at the existing location of the store and grill. Proposed improvements to the Tioga Road bridge
would improve natural surface flows at these locations during high-water events. Since major flood events are
most likely to occur when there is no vehicle access to Tuolumne Meadows area (winter and early spring), the
risk to life and property from high-water events would be very low.

Conclusion

With proposed monitoring and management, water quality and clarity would remain exceptional throughout
the river corridor under alternative 1. The removal of the Glen Aulin High Sierra Camp, the relocation and
replacement of wastewater treatment facilities in Tuolumne Meadows, upgraded water and wastewater systems
at Tuolumne Meadows, the removal of the public fuel facility at Tuolumne Meadows, and the stabilization of
the road cut near the Dana Fork would result in a local long-term moderate beneficial impact on water quality.

Reductions in stock use along trail corridors due to the elimination of concessioner day rides and commercial
use would result in a local long-term minor beneficial impact on water quality along trails in Lyell Canyon, near
Tuolumne Meadows stables operations, and along the trail from Tuolumne Meadows to Glen Aulin.

A reduction in water withdrawals to an average of about 30,000 gallons per day, with maximum levels at
approximately 41,000 gallons per day during peak season for domestic needs at Tuolumne Meadows would
result in a local long-term minor beneficial impact on streamflow and associated downstream ecological
communities, and would avoid the need to introduce additional water restrictions in the future.

Natural hydrologic processes would remain unaffected in the vast majority of the river corridor.
Implementation of the ecological restoration program at Tuolumne Meadows, in conjunction with removal of
many facilities, would result in a local long-term moderate beneficial impact on hydrologic processes.

There would be no new development in the 100-year floodplain of the river. The majority of facilities would be
removed from the 100-year floodplain of the river at Tuolumne Meadows, and all facilities would be removed
from the 100-year floodplain at Glen Aulin. This would result in a local long-term minor to moderate beneficial
impact on natural flows at those locations.

Cumulative Impacts

The past, current, and reasonably foreseeable plans and projects listed in appendix L that could have a
cumulative effect on hydrologic resources in combination with alternative 1 are the same as those listed earlier
under the no-action alternative.

In combination with the cumulative plans and projects, alternative 1 would result in a local long-term minor
beneficial impact on water quality at site-specific locations along trail corridors and local long-term moderate
beneficial impact on water quality at Tuolumne Meadows and Glen Aulin. There would be a local long-term
moderate beneficial cumulative impact on hydrologic processes at Tuolumne Meadows and Glen Aulin.
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Environmental Consequences of Alternative 2

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 2 on hydrology, water quality, and floodplains are described below.

Wild Segments
Water Quality

Limited recreational boating between Tuolumne Meadows and Pate Valley under alternative 2 would not have
an impact on water quality because this action would not increase the number of people in the river corridor
(boaters would be required to obtain a wilderness permit) and this type of use would be minimal.

The wastewater treatment facilities at the Glen Aulin High Sierra Camp would be removed and use of the
camp’s leach mound would be discontinued, thus reducing existing risks to water quality at the camp. There is
no anticipated impact on risk to water quality from the proposed use of the area as a seasonal outfitter camp,
provided that water collection, treatment, and disposal are performed in accordance with NPS DO-83, “NPS
Public Health Guidelines.” The water line would be removed; water would be collected by hand either using
buckets or water filters. Construction of a composting toilet for camp guests and replacement of the
backpacker campground composting toilet would also mitigate some existing risks to water quality.

Hydrologic Processes

Water withdrawals for use at the seasonal outfitter camp under alternative 2 would be reduced and the
infrastructure associated with water collection, treatment and disposal would be removed, with the exception
of the leach mound. The leach mound would remain in place and would be restored by natural processes. The
new composting toilet for guests and temporary facilities for collection and disposal of wastewater would
eliminate the risk to water quality posed by the existing leach mound (the leach mound would no longer be
used).

Floodplains

With the exception of trails and bridges, alternative 2 would also remove all permanent infrastructure from the
100-year floodplain at Glen Aulin. Seasonal structures are not expected to interfere with natural flows because
they would be erected after peak spring snowmelt.

Scenic Segments
Water Quality

In order to stay within management standards, water withdrawals and the corresponding wastewater treatment
load at Tuolumne Meadows would be capped at 65,000 gallons per day, or 10% of low flow, whichever is less.

An upgrade and redesign of the wastewater treatment plant to meet contemporary California codes would
include tertiary treatment of wastewater, which would greatly reduce the risk to water quality from potential
failure of the existing wastewater line under the meadows. An upgrade and redesign of the wastewater
treatment ponds and sprayfield at their current location for a capacity of 65,000 gallons per day would reduce,
but not eliminate, water quality risks at that location. Such risks would also be lowered by the possible removal
of the wastewater treatment ponds, an action that might be made possible by conversion to tertiary treatment
(which may eliminate the need for the ponds); however, as noted in chapter 8, this option would require
additional environmental review and is therefore not further analyzed.

The public fuel station would remain in alternative 2; ongoing monitoring would be needed to assess water
quality risks at this location.

Reductions in concessioner pack stock use and associated stable operations (due to the reduced number of
concessioner day rides and discontinued deliveries of wood to the Glen Aulin High Sierra Camp) might slightly
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reduce the risks to water quality at the concessioner stable by reducing the amount of pack stock and
decreasing the number of pack stock trips originating in Tuolumne Meadows. Ongoing monitoring and best
management practices (e.g., manure removal) would still be needed to protect water quality at this location.

Hydrologic Processes

The estimated demand for water to support domestic use at Tuolumne Meadows would increase to an
estimated average of 50,000 gallons per day under alternative 2 to accommodate additional campground sites
and additional employee housing. In order to remain within the management standard of withdrawals of no
more than 10% of low flow or 65,000 gallons per day, a more intensive management effort would be required
under alternative 2 than alternatives 1, 3, and 4, including water metering, replacement of inefficient fixtures,
and educational programs. Additional water storage capacity might be needed. If monitoring indicated low-
flow starting earlier in the summer, alternative 2 would have the greatest potential of all the action

alternatives to require reductions in service (as described in chapter 5), including reducing the capacities at the
Tuolumne Meadows Lodge and/or campground, to ensure that the level of water consumption remained
protective of river flows.

Alternative 2 would remove the concessioner employee housing behind the store and grill, the employee and
guest tents near the river at Tuolumne Meadows Lodge, and the campground A-loop campsites nearest the
river. These actions would reduce the number of facilities in meadow or riparian areas and help restore surface
flows at those locations.

Construction of new or expanded facilities in upland areas south of Tioga Road, including a new consolidated
NPS and concessioner stable, a new picnic and parking area, and expanded housing and parking, would alter
surface hydrology in those locations by removing vegetation and installing an impervious surface. This
disruption could be mitigated to some degree with the installation of site drainage facilities (e.g., culverts) to
channel flow from upland areas across Tioga Road to the meadows. In addition, use of best management
practices would be needed to mitigate impacts and protect water quality during construction activity (see
appendix O).

Floodplains

With the exception of a new trail corridor originating from the visitor services area (the current location of the
store and grill) to Parsons Memorial Lodge, new development would occur outside of the 100-year floodplain.
In addition, alternative 2 would remove facilities from ordinary high-water areas and the 100-year floodplain,
including the tent cabins at Tuolumne Meadows Lodge and some campground A-loop campsites; however, the
majority of existing development within the 100-year floodplain would remain.

Since major flood events are most likely to occur when there is no vehicle access to Tuolumne Meadows area
(winter and early spring), the risk to life and property from high-water events would remain very low.

Conclusion

With proposed monitoring and management, water quality and clarity would remain exceptional throughout
the river corridor under alternative 2. Upgraded water and wastewater treatment facilities at Tuolumne
Meadows, and the stabilization of the road cut near the Dana Fork, would result in local long-term minor
beneficial impacts on water quality. Retention of the public fuel station and stables facilities at a reduced
capacity would require ongoing monitoring and mitigation to minimize risks to water quality. There would be a
local long-term minor beneficial impact from discontinuing of leach mound use and installing a new
composting toilet at Glen Aulin. There would be no impact on water quality resulting from the introduction of
recreational boating.

Tuolumne Wild and Scenic River Final Comprehensive Management Plan / Environmental Impact Statement 9-39



Chapter 9: Affected Environment and Environmental Consequences
Analysis Topics: Natural Resources — Hydrology, Water Quality, and Floodplains

Reductions in stock use along trail corridors from the reductions in concessioner day rides and commercial
stock use would result in a local long-term negligible to minor beneficial impact on water quality along trails in
Lyell Canyon, near Tuolumne Meadows stables operations, and along the trail from Tuolumne Meadows to
Glen Aulin.

An increase in water withdrawals to an estimated average of about 50,000 gallons per day for domestic needs at
Tuolumne Meadows would result in a local long-term negligible adverse impact on stream flow and associated
downstream ecological communities. Because water withdrawals would be capped at a level that is
approximately the same as current peak water use, water conservation measures would be needed immediately
upon plan implementation, and additional water storage capacity may be needed to stay within the proposed
management standard of withdrawing no more than 10% of low flow, or 65,000 gallons per day maximum (see
chapter 5). Of all the action alternatives, alternative 2 would have the greatest potential for requiring reductions
in service during periods of low flow to ensure that the level of water consumption remained protective of river
flows.

Natural hydrologic processes would remain unaffected in the majority of the river corridor. Implementation of
the ecological restoration program at Tuolumne Meadows, in conjunction with removal of infrastructure from
meadow and riparian areas, would result in a local long-term moderate beneficial impact on hydrologic
processes. Installation of new or expanded facilities, including a new trail corridor at Tuolumne Meadows and
facilities south of Tioga Road, would have a local long-term minor adverse impact on hydrologic processes.

With the exception of a proposed trail corridor at Tuolumne Meadows, new development under alternative 2
would occur outside of the 100-year floodplain. Some development closest to the river would be removed from
the 100-year floodplain at Tuolumne Meadows and all permanent facilities would be removed from the 100-
year floodplain at Glen Aulin, resulting in a local long-term minor beneficial impact on natural flows at those
locations.

Cumulative Impacts

The past, current, and reasonably foreseeable plans and projects listed in appendix L that could have a
cumulative effect on hydrologic resources in combination with alternative 2 are the same as those listed under
the no-action alternative.

In combination with cumulative plans and projects, alternative 2 would result in local long-term minor
beneficial impacts on water quality at site-specific locations along trail corridors and local long-term minor
beneficial impact on water quality at Tuolumne Meadows and Glen Aulin. There would be a local long-term
moderate beneficial cumulative impact on hydrologic processes, including hydrologic processes at Tuolumne
Meadows.

Environmental Consequences of Alternative 3

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 3 on hydrology, water quality, and floodplains are described below.

Wild Segments
Water Quality

At Glen Aulin High Sierra Camp, replacing flush toilets with a composting toilet and slightly reducing the guest
capacity at the camp would help mitigate the risk posed by the current leach mound system. However, the risk
of future failure or flooding of the leach mound would remain.
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Hydrologic Processes

Water withdrawals for use at the Glen Aulin High Sierra Camp would continue to be restricted to 600 gallons
per day.

Floodplains

Portions of the Glen Aulin High Sierra Camp would remain within the 100-year floodplain of the river.

Scenic Segments
Water Quality

An upgrade and redesign of the wastewater treatment plant to meet contemporary California codes would
include tertiary treatment of wastewater, which would greatly reduce the risk to water quality from potential
failure of the existing wastewater line under the meadows. An upgrade and redesign of the wastewater
treatment ponds and sprayfield at their current location for a capacity of 61,000 gallons per day would reduce,
but not eliminate, water quality risks at that location. Such risks would also be lowered by the possible removal
of the wastewater treatment ponds, an action that might be made possible by conversion to tertiary treatment
(which may eliminate the need for the ponds); however, as noted in chapter 8, this option would require
additional environmental review and is therefore not further analyzed.

Removal of the public fuel station would eliminate the risk to water quality posed by the existing underground
fuel tanks. The risk to water quality associated with the wastewater line crossing underneath the Tioga Road
bridge over the Tuolumne River would remain.

Reductions in concessioner pack stock use and associated stable operations (due to the reduced number of
concessioner day rides and the elimination of some services, including meal-only service, at the Glen Aulin
High Sierra Camp) would reduce the risks to water quality at the concessioner stable by reducing the amount of
pack stock and decreasing the number of pack stock trips originating in Tuolumne Meadows. Ongoing
monitoring and best management practices (e.g., manure removal) under alternative 3 would still be needed to
protect water quality at this location.

Hydrologic Processes

The estimated demand for water to support facilities at Tuolumne Meadows would average approximately
42,000 gallons per day, with maximum use at an estimated 61,000 gallons per day during the peak season, as a
result of the reductions in overnight lodging at Tuolumne Meadows Lodge and reductions in the overall
number of employees at Tuolumne Meadows. This level of water withdrawal would be expected to remain
within the standard of no more than 10% of low flow unless climate change led to longer low-flow durations
occurring earlier in the summer. Additional water storage capacity and additional water restrictions may be
needed in very low flow years to maintain water withdrawals at a level that minimizes impacts on downstream
ecosystems.

Alternative 3 would remove the concessioner employee housing behind the store and grill, the employee
housing at Tuolumne Meadows Lodge, and one half of the guest tents at Tuolumne Meadows Lodge.
Removing these structures would help restore surface flows in those habitats.

Construction of expanded parking facilities south of Tioga Road and housing facilities north of Tuolumne
Meadows Lodge would alter surface hydrology in upland areas by removing vegetation and installing an
impervious surface. This disruption could be mitigated to some degree with the installation of site drainage
facilities (e.g., culverts) to channel flow from upland areas to the river and/or meadows. In addition, use of best
management practices would be needed to mitigate impacts and protect water quality during construction
activity (see appendix O).
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Floodplains

No new development would occur within the 100-year floodplain. Under alternative 3, the NPS would remove
some facilities from ordinary high water areas and the 100-year floodplain, including guest and employee tent
cabins at Tuolumne Meadows Lodge; however, the majority of existing development within the floodplain
would remain at Tuolumne Meadows and Glen Aulin. Because major flood events are most likely to occur
when there is no vehicle access to Tuolumne Meadows area (winter and early spring), the risk to life and
property from high-water events would remain very low.

Conclusion

With proposed monitoring and management, water quality and clarity would remain exceptional throughout
the river corridor under alternative 3. Upgraded wastewater treatment facilities at Tuolumne Meadows, the
removal of the public fuel facility at Tuolumne Meadows, and the stabilization of the road cut near the Dana
Fork would result in local long-term minor beneficial impacts on water quality. Retention of the stables
facilities (at a reduced capacity) would require ongoing monitoring and mitigation to minimize risks to water
quality. There would be a local long-term negligible to minor beneficial impact on water quality from installing
anew composting toilet at Glen Aulin.

Reductions in stock use along trails with the decrease in concessioner day rides and commercial pack stock use
would result in a local long-term negligible to minor beneficial impact on water quality along trails in Lyell
Canyon, near Tuolumne Meadows stables operations, and along the trail from Tuolumne Meadows to Glen
Aulin.

A slight decrease in water withdrawals to an estimated average of about 42,000 gallons per day for domestic
needs at Tuolumne Meadows would result in a local long-term negligible beneficial impact on stream flow and
associated downstream ecological communities. This level of water withdrawal would be expected to remain
within the standard of no more than 10% of low flow. Additional water storage capacity and additional water
restrictions may be needed in very low flow years.

Natural hydrologic processes would remain unaffected in the majority of the river corridor under alternative 3.
Implementation of the ecological restoration program at Tuolumne Meadows, in conjunction with removal of
infrastructure from meadow and riparian areas, would result in a local long-term moderate beneficial impact on
hydrologic processes. Installation of new or expanded facilities south of Tioga Road would have a local long-
term minor adverse impact on hydrologic processes.

New development would occur outside of the 100-year floodplain. Most structures at Glen Aulin High Sierra
Camp within the 100-year floodplain would remain. Some development closest to the river would be removed
from the 100-year floodplain at Tuolumne Meadows, resulting in a local long-term negligible beneficial impact
on natural flows.

Cumulative Impacts

The past, current, and reasonably foreseeable plans and projects listed in appendix L that could have a
cumulative effect on hydrologic resources combined with alternative 3 are the same as those listed under
alternative 1.

In combination with cumulative plans and projects, alternative 3 would result in local long-term minor
beneficial impacts on water quality at site-specific locations along trail corridors and local long-term minor
beneficial impact on water quality at Tuolumne Meadows and Glen Aulin. There would be a local long-term
moderate beneficial cumulative impact on hydrologic processes, including hydrologic processes at Tuolumne
Meadows.
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Environmental Consequences of Alternative 4 (Preferred)

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 4 on hydrology, water quality, and floodplains are described below.

Wild Segments
Water Quality

Limited recreational boating between Tuolumne Meadows and Pate Valley under alternative 4 would not have
an impact on water quality because this action would not increase the number of people in the river corridor
(boaters would be required to obtain a wilderness permit) and this type of use would be minimal.

At Glen Aulin High Sierra Camp, risks to water quality would be reduced by decreasing water withdrawals to
500 gallons per day, which would mitigate some of the risk posed by limited capacity of the current leach
mound system. Reductions in water use would be achieved by replacing flush toilets with composting toilets,
and reducing the High Sierra Camp guest capacity. The composting toilets would be installed outside the
floodplain and emptied at the end of each season in order to avoid risks to water quality.

The risk of future failure or flooding of the leach mound would remain. However, eliminating the flush toilets
would convert the leach mound to gray water only, which would greatly reduce the risk to water quality at the
camp by eliminating human waste from the wastewater treatment system.

In addition, the reductions in pack stock used to resupply the camp would reduce the risk to water quality on
trails leading to the camp and at the camp’s corrals.

Hydrologic Processes

Environmental consequences related to hydrologic processes under alternative 4 would be the same as those
described in the “Environmental Consequences Common to Alternatives 1-4” subsection above.

Floodplains

One employee cabin would be relocated away from Conness Creek, out of the 100-year floodplain. With the
exception of the employee cabin, existing infrastructure would remain within the 100-year floodplain of the
river. The proposed composting toilet for guests and employees would be installed outside the 100-year
floodplain.

Scenic Segments
Water Quality

An upgrade and redesign of the wastewater treatment plant to meet contemporary California codes would
include tertiary treatment of wastewater, which would greatly reduce the risk to water quality from potential
failure of the existing wastewater line under the meadows. An upgrade and redesign of the wastewater
treatment ponds and sprayfield at their current location for a capacity of 65,000 gallons per day would reduce,
but not eliminate, water quality risks at that location. Such risks would also be lowered by the possible removal
of the wastewater treatment ponds, an action that might be made possible by conversion to tertiary treatment
(which may eliminate the need for the ponds); however, as noted in chapter 8, this option would require
additional environmental review and is therefore not further analyzed.

Removal of the public fuel station would eliminate the risk to water quality posed by the existing fuel tanks;
however, a new employee fuel station near the wastewater treatment plant would introduce risks in a new
location, although the risk posed by small above-ground tanks in an upland area is less than the risk posed by
the existing large underground tanks adjacent to the meadow. The risk to water quality associated with the
wastewater line crossing underneath the Tioga Road bridge over the Tuolumne River would remain.

Tuolumne Wild and Scenic River Final Comprehensive Management Plan / Environmental Impact Statement 9-43



Chapter 9: Affected Environment and Environmental Consequences
Analysis Topics: Natural Resources — Hydrology, Water Quality, and Floodplains

Reduced concessioner pack stock use and an associated reduction in the combined NPS/concessioner

stable operations at Tuolumne Meadows (due to elimination of concessioner day rides into wilderness and
reduced numbers of pack stock used to supply Glen Aulin High Sierra Camp) would help reduce localized risks
to water quality at the current location of the concessioner stable and along stock use trails in Tuolumne
Meadows. Ongoing monitoring and best management practices (e.g., manure removal) would still be needed to
protect water quality at the consolidated combined stable area (the current location of the concessioner stable).

Hydrologic Processes

Estimated average water demand for domestic use at Tuolumne Meadows would slightly increase to an average
of approximately 47,000 gallons per day, with peak use levels capped at 65,000 gallons per day. Based on the
success of water conservation efforts at Tuolumne Meadows during the summer of 2012, and the installation of
more efficient fixtures at proposed new housing and visitor facilities, this level of water withdrawal would be
expected to remain within the standard of no more than 10% of low flow unless monitoring indicated longer
low-flow durations occurring earlier in the summer. Additional water storage capacity, additional water
conservation measures, and possibly reductions in service might be needed in low-flow years to maintain water
withdrawals at a level that minimizes impacts on downstream ecosystems.

Alternative 4 would remove the concessioner employee housing behind the store and grill and at the lodge, the
three guest tent cabins nearest the river at Tuolumne Meadows Lodge, and the 21 A-loop campsites within 100
feet of the river, helping restore surface flows in those habitats. The additional removal of the NPS stable from
its current site would help restore surface flows into the nearby meadow.

Construction of expanded facilities south of Tioga Road would alter surface hydrology in upland areas by
removing vegetation and installing an impervious surface. This disruption could be mitigated to some degree
with the installation of site drainage facilities (e.g., culverts) to channel flow from upland areas, across Tioga
Road, and to the meadows. In addition, use of best management practices would be needed to mitigate impacts
and protect water quality during construction activity (see appendix O).

Floodplains

No new development would occur within the 100-year floodplain. Under alternative 4, the NPS would relocate
several facilities from ordinary high-water areas and the 100-year floodplain, including the concessioner
employee housing behind the store and grill, three guest cabins and all employee tent cabins at Tuolumne
Meadows Lodge, the campground entrance road, and 21 A-loop campsites. Remaining development in the 100-
year floodplain would include the Tioga Road, bridges, trails, a portion of Tuolumne Meadows Lodge, and the
campground A-loop road and remaining A-loop campsites.

Conclusion

With proposed monitoring and management, water quality and clarity would remain exceptional throughout
the river corridor under alternative 4. Upgraded wastewater treatment facilities at Tuolumne Meadows, the
removal of the public fuel facility at Tuolumne Meadows, the consolidation of stables operations, and the
stabilization of the road cut near the Dana Fork would result in local long-term minor beneficial impact on
water quality. There would be a local long-term minor beneficial impact on water quality from reducing water
withdrawals and installing of a new composting toilet at Glen Aulin. There would be no impact on hydrologic
processes, water quality, or floodplains from the introduction of recreational boating.

Substantial reductions in pack stock use along trail corridors, the elimination of concessioner day rides, and
additional regulations concerning the location and amount of commercial pack stock use would result in a local
long-term minor beneficial impact on water quality along trails in Lyell Canyon, near Tuolumne Meadows
stable operations, and along the trail from Tuolumne Meadows to Glen Aulin.
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An increase in water withdrawals to an average of approximately 47,000 gallons per day for domestic needs at
Tuolumne Meadows would result in a local long-term negligible adverse impact on stream flow and
downstream ecological communities. Because water withdrawals would be capped at a level that is
approximately the same as current peak water use, water conservation measures, including reduced levels of
service, and additional storage capacity might be needed during periods of low flow to stay within the standard
of withdrawing no more than 10% of low flow, or 65,000 gallons per day maximum (see chapter 5). Reductions
in service are not likely under current hydrologic conditions, but might be necessary in the future if low flows
increase in duration or intensity.

Natural hydrologic processes would remain unaffected in the majority of the river corridor under alternative 4.
The proposed ecological restoration activities, in conjunction with removal of infrastructure from the
floodplain and meadow and riparian areas, would result in a local long-term moderate beneficial impact on
hydrologic processes at Tuolumne Meadows. Installation of new or expanded facilities south of Tioga Road
would have a local long-term minor adverse impact on hydrologic processes.

New development would occur outside of the 100-year floodplain. One employee cabin would be relocated out
of the 100-year floodplain at Glen Aulin High Sierra Camp. Approximately one-half of the development
currently within the 100-year floodplain at Tuolumne Meadows would be removed, resulting in a local minor
to moderate beneficial impact on natural flows at those locations.

Cumulative Impacts

The past, current, and reasonably foreseeable plans and projects listed in appendix L that could have a
cumulative effect on hydrologic resources in combination with alternative 4 are the same as those listed under
alternative 1.

In combination with cumulative plans and projects, alternative 4 would result in local, long-term, minor,
beneficial impacts on water quality in wilderness and local long-term moderate beneficial impact on water
quality at Tuolumne Meadows and Glen Aulin. There would be a local long-term moderate beneficial
cumulative impact on hydrologic processes at Tuolumne Meadows.

Wetlands

Affected Environment

Wetlands are ecologically productive habitats that support a rich array of both plant and animal life. They
sustain a great variety of hydrologic and ecological functions vital to ecosystem integrity. These functions
include flood abatement, sediment retention, groundwater recharge, nutrient capture, and a supporting
environment for high levels of plant and animal diversity. Wetlands are highly sensitive to human impacts.
Because they provide disproportionately important services relative to their area, disturbance to or
modification of even small wetland areas induces effects that are proportionally greater than elsewhere in an
ecosystem (Graber 1996). Therefore, wetlands receive special protection under EO 11990, “Protection of
Wetlands,” and section 404 of the Clean Water Act.

Section 404 of the Clean Water Act assigns regulatory jurisdiction over “waters of the United States” (of which
wetlands are a subset) to the U.S. Army Corps of Engineers (USACE). Wetland determinations and delineations
are conducted according to the USACE Wetlands Delineation Manual (Environmental Laboratory 1987). Under
section 404 of the Clean Water Act, the USACE has jurisdiction over wetlands and waters of the U.S. in the
Tuolumne River corridor.

The NPS classifies and maps wetlands using a system created by the USFWS, which is often referred to as the
Cowardin classification system (USFWS, Cowardin et al. 1979). Wetlands, as defined by the USFWS, are
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transitional lands between terrestrial and aquatic systems, where the water table is usually at or near the surface
or the land is covered by shallow water (USFWS, Cowardin et al. 1979). For purposes of this classification,
wetlands must have one or more of the following attributes:

= The land supports predominantly hydrophytes, at least periodically. Hydrophytes are plants that grow in
water or on a substrate that is at least periodically deficient in oxygen as a result of excessive water content.

= The substrate is predominantly undrained hydric soils. Hydric soils are wet long enough to periodically
produce anaerobic conditions.

= The substrate is saturated with water or covered by shallow water at some time during the growing season of
each year (USFWS, Cowardin et al. 1979).

Wetlands data presented in this section are descriptive, including actual extent (location on the ground and
acreage) for each segment of the Tuolumne Wild and Scenic River within Yosemite National Park and adjacent
meadow areas that comprise the Tuolumne Meadows complex. The intent is to provide general descriptions,
functions, and values of wetland and water-dependent communities within the Tuolumne River corridor and
all of Tuolumne Meadows.

All wetlands within the Tuolumne River corridor fall into one of three system types: riverine (rivers, creeks, and
streams), palustrine (shallow ponds, marshes, swamps, and sloughs), or lacustrine (lakes and deep ponds). The
lacustrine wetland class represents wetlands and deepwater habitats that are situated in topographic
depressions or dammed river channels; that lack trees, shrubs, and emergent mosses and lichens over 60% of
their area; and that are greater than 8 hectares in size (20 acres). Similar habitats totaling less than 8 hectares are
also included in the lacustrine system if a bedrock shoreline feature makes up all or part of the boundary.

The riverine and palustrine wetland classes represent community characteristics that can be described as
riparian. The riparian zone may be best described as the zone of direct interaction between land and water
(Swanson et al. 1982, Gregory et al. 1991, Cushing et al. 2006); this zone consists of the plant community
adjacent to ariver or stream channel that serves as the interface between the river and the surrounding
meadows, floodplain, and upland plant communities. Riparian areas are characterized by a combination of high
species diversity, high species density, and high productivity.

Using the Cowardin classification system, specific wetlands and deepwater classes within the Tuolumne River
corridor consist of the following subclasses:

= Riverine upper perennial — main channels of the Tuolumne River
= Riverine lower perennial — main channels of the Tuolumne River
» Riverine intermittent — intermittent tributaries to the Tuolumne River

» Palustrine emergent — emergent wetland (marsh, meadow) habitat along the Tuolumne River subject to
various flooding regimes

» Palustrine forested — riparian forest habitat along the Tuolumne River subject to various flooding regimes

= Palustrine scrub shrub - riparian scrub (e.g., willow) habitat along the Tuolumne River and its tributaries
subject to various flooding regimes

» Lacustrine limnetic — naturally occurring deep-water lakes along the Tuolumne River
= Lacustrine littoral — wetland habitats adjacent to deep-water lakes and reservoirs along the Tuolumne River

The information used to describe wetlands in the river corridor is a compilation of data generated through the
National Wetlands Inventory (USFWS 1996), Yosemite National Park vegetation mapping efforts, and wetland
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surveys conducted at Tuolumne Meadows (Jones & Stokes 2002),Glen Aulin (NPS, Elliot 2006d) and
Poopenaut Valley (NPS, Buhler and Santina 20071). National Wetlands Inventory data were used to describe
wetlands in the Tuolumne River corridor in areas where delineation data were not available (i.e., outside of
Tuolumne Meadows, Glen Aulin, and Poopenaut Valley). Where National Wetlands Inventory data and park
wetland survey data were unavailable, the park referenced vegetation data generated by Yosemite National
Park staff and the Wildlife Habitat Relationship Model (CDFG 2007b) were used. Vegetation classes from that
model were converted to National Wetlands Inventory classes using a methodology developed by De Becker
and Sweet (CDFG 1988).

Description of Wetlands in the Tuolumne River Corridor

There are wetlands in every segment of the Tuolumne Wild and Scenic River corridor. The classes and extent
of wetlands outside of Tuolumne Meadows and Glen Aulin are summarized in table 9-2. Wetlands at Tuolumne
Meadows and Glen Aulin are summarized below in tables 9-3 and 9-4 and mapped in figures 9-3 and 9-4.

Although there have been no formal wetland delineations in the river corridor performed outside of Tuolumne
Meadows, Glen Aulin, or Poopenaut Valley, NPS vegetation data indicate that there is wetland vegetation
directly adjacent to the Tioga Road corridor east of Tuolumne Meadows, near existing trail corridors in
wilderness between Tuolumne Meadows and Glen Aulin, on the Dana Fork, and in Lyell Canyon. A survey of
disturbance associated with pack stock use in Lyell Canyon found disturbance in high-use areas with wetland
characteristics, including wet meadows and streambanks. Impacts on areas with wetland characteristics were
associated with trampling, such as hoofpunching, which is most likely to occur in wet meadow or riparian soils
(NPS, Ballenger et al. 2010j; NPS, Abbe and Ballenger 2012). Wetlands are found only sporadically along trail
corridors in the wilderness area between Tuolumne Meadows and Hetch Hetchy Reservoir.

Table 9-2.
Classes and Areal Extent of Wetlands in the Tuolumne River Corridor, Excluding Tuolumne Meadows and
Glen Aulin

Wetland Class | Area per Wild and Scenic River Segment (in acres)
Wildlife Habitat Upper and Below
Relationship Lower Dana Grand O’Shaughnessy | Poopenaut
Model Name Cowardin Class Fork Lyell Fork Canyon DET Valley
Riverine Riverine 6.1 7.0 269.6 11.8 75.8
Lacustrine Lacustrine 5.6 14.9 0.4 0 0
Wet meadow Palustrine 247.6 403.5 139.8 0 33.8
Freshwater Riverine: lower perennial emergent
emergent wetland wetland; Il_acustnne: littoral; 1.8 0.8 0 0 0
Palustrine: emergent wetland
Montane riparian Palustrine: forested wetland 100.4 114.2 76.9 0 7.4

Source: USFWS 1996

In the river corridor below Hetch Hetchy Reservoir, O’Shaughnessy Dam regulates the magnitude, timing,
duration, frequency, and rate of change of the hydrologic regime. While the specific impacts of flow regulations
by O’Shaughnessy Dam on Poopenaut Valley wetlands and meadows are not completely understood, it is likely
that observed conifer encroachment into the Tuolumne River channel is related to flow regulations (NPS,
Buhler and Santina 20071; NPS, Stock et al. 2009). The NPS is collaborating with the SFPUC and other
stakeholders to develop a new in-stream flow management plan for O’Shaughnessy Dam, which will include a
long-term monitoring effort to track potential changes resulting from improved in-stream flow management
and increase understanding of flow regulation effects on wetlands and meadows in the Poopenaut Valley.

Tuolumne Meadows

A 2001 wetland delineation at Tuolumne Meadows, including portions of the developed area outside of the
wild and scenic river corridor, found a total of 277.7 acres of palustrine wetland and 28.7 acres of riverine
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wetlands in the Tuolumne Meadows area (Jones & Stokes 2002). The classes of wetlands and riverine habitat
found at Tuolumne Meadows are summarized in table 9-3 and are illustrated in figure 9-3.

Table 9-3.
Classes and Areal Extent of Wetlands in Tuolumne Meadows

‘ Area
Wetland Type Cowardin Class Description (Acres)
Freshwater emergent wetland (including wet Palustrine emergent Herbaceous marsh, fen, swale, or 201.8
meadow) wet meadow
Freshwater forested wetland Palustrine forested Forested swamp 38.8
Freshwater shrub wetland Palustrine scrub-shrub Shrub bog or wetland 32.7
Freshwater pond (wastewater treatment ponds) | Palustrine unconsolidated bottom Pond 4.6
Riverine lower perennial, rock Riverine wetland Low-gradient rock-bottomed river 2.7
Riverine lower perennial, unconsolidated Riverine wetland Low-gradient stone-bottomed river 16.1
Riverine lower perennial, shore Riverine wetland Low-gradient stone-covered shore 7.8
Riverine upper perennial, rock Riverine wetland High-gradient rock-bottomed river 0.7
Riverine upper perennial, unconsolidated Riverine wetland High-gradient stone-bottomed river 0.6

Source: Jones & Stokes 2002

The 2001 wetland delineation (Jones & Stokes 2002) notes the following characteristics of palustrine wetlands
at Tuolumne Meadows:

= Palustrine emergent wetlands, the most extensive class of wetland habitat in the Tuolumne Meadows area,
were found in large open expanses of the meadows and in small openings beneath the adjacent forest canopy
(see figure 9-3). These wetlands are characterized by a relatively dense layer of herbaceous vegetation. The
most common type of emergent wetlands at Tuolumne Meadows are dominated by a mixture of grasses,
sedges, and forbs and are found on level to gently sloping surfaces. Sedge-dominated wetlands are less
abundant and found in swales and other topographic depressions.

= Palustrine forested wetlands, the second-most extensive class of wetland habitat at Tuolumne Meadows, are
characterized by an overstory of lodgepole pine and an understory of grasses, forbs, and some sedges. The
forested wetlands occur adjacent to perennial and intermittent streams, and in topographic depressions.

= Palustrine scrub-shrub wetlands at Tuolumne Meadows are characterized by a dense shrub layer dominated
by willows or dwarf blueberry, and an understory of grass, forbs, and sedges. Willow-dominated scrub-shrub
wetlands are found immediately adjacent to the Tuolumne River and its tributaries. Scrub-shrub wetlands
dominated by dwarf blueberry are found between Tioga Road and the Tuolumne River; they are not found
immediately adjacent to the river or its tributaries.

= Palustrine unconsolidated bottom habitat is only found at two locations: a small glacial pond on the
northwestern side of Tuolumne Meadows, and a small depression near Tioga Road.

In addition, Jones & Stokes (2002) notes that all six classes of riverine habitat at Tuolumne Meadows are
confined to the active channels of the Tuolumne River, its tributaries, and other intermittent streams in the
area. The riverine lower perennial bottom types and lower perennial unconsolidated shore constitutes most of
the Tuolumne River channel and along reaches of the Dana and Lyell Forks. The riverine upper perennial
bottom types are found on the upper reaches of the Dana Fork (at Tuolumne Meadows). Riverine intermittent
streambed habitat consists of small intermittent drainages to the north and south of Tuolumne Meadows (Jones
& Stokes 2002).
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Figure 9-3. Wetlands at Tuolumne Meadows.
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Wetland disturbance noted during the 2001 wetland delineation at Tuolumne Meadows included the impacts
associated with the construction and use of existing roads and trails, including soil compaction, vegetation
removal and disturbance, and altered surface hydrology (Jones & Stokes 2002). In addition, wetland habitat
adjacent to Tioga Road had been disturbed by foot traffic and roadside parking (Jones & Stokes 2002).
Emergent and forested wetlands were the primary classes of wetlands affected by these impacts. Generally,
these impacts on wetlands extend beyond the footprint of the road or trail.

Park staff have noted high concentrations of informal trails in locations adjacent to wetlands, including the
Tioga Road corridor in general, the Cathedral Lakes parking area, the Parsons Memorial Lodge trailhead east
of the visitor center, the store and grill area, across the meadow from the store to Parsons Memorial Lodge,
around the Soda Springs area, and along the banks of the river. Specific impacts on wetlands include denuded
wetland meadow vegetation along the Lyell Fork near the campground A-loop road, denuded riparian areas
adjacent to Tuolumne Meadows Lodge, soil compaction and erosion at roadside parking areas that are adjacent
to wetlands, and the loss of willows along the riverbank at the western end of the meadow (NPS, Buhler et al.
2010e).

Jones & Stokes (2002) also notes that developed facilities at Tuolumne Meadows may occur in areas that
previously supported wetland habitat. The public fuel station, store and grill, and campground are all located
immediately adjacent to existing forested wetland habitat, have gently sloping topography, and contain
scattered pockets of hydrophytic vegetation (vegetation that thrives in saturated conditions). It is not known if
the existing topography and vegetation in these areas are indicative of past conditions, or if the development
activities themselves altered the natural topography and vegetation. The study authors suggest that it is
reasonable to assume that these developed areas at one time supported forested wetlands similar to those that
exist in adjacent areas (Jones & Stokes 2002).

Glen Aulin

Wetlands near Glen Aulin, at the eastern end of the Grand Canyon of the Tuolumne where Conness Creek
drains into the Tuolumne River, are classified as palustrine forested and palustrine scrub-shrub (see table 9-4
and figure 9-4).

Table 9-4.

Classes and Areal Extent of Wetlands at Glen Aulin

Wetland Type ‘ Cowardin Class | Description | Area (Acres)

Freshwater forested wetland Palustrine forested Forested swamp 1.4

Freshwater shrub wetland Palustrine shrub Shrub bog or wetland 32.7

Riverine intermittent streambed Riverine wetland Exhibits flowing water for only part of the | not applicable
year.

Riverine upper perennial, rock Riverine wetland High gradient rock-bottomed river 0.7

Riverine upper perennial, Riverine wetland High gradient stone-bottomed river 0.6

unconsolidated

Source: NPS, Elliot 2006d
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Figure 9-4. Wetlands at Glen Aulin.

Riverine areas include upper perennial rock bottom and upper perennial unconsolidated bottom in the
Tuolumne River at Glen Aulin, upper perennial rock bottom at Conness Creek, and intermittent streambed
habitat at two unnamed streams.

Two locations at Glen Aulin exhibit disturbance. One of these locations is a historic corral adjacent to one of
the wetland areas on a granite terrace above the campground; it appears that the wetland there at one time was
contiguous with the disturbed area defined by the corral, which is now denuded of vegetation. The other
location showing disturbance (with potential for classification as an atypical situation) is adjacent to Conness
Creek, where a heavily used trail bisects a wetland area that at one time may have been connected by surface
flow (NPS, Elliot 2006d).

In addition, the leach mound at Glen Aulin High Sierra Camp is currently operating at capacity and poses a risk
to the water quality of the wetlands between the camp and Conness Creek.
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Environmental Consequences Methodology

Proposed management actions under each alternative were evaluated in terms of the context, intensity, and
duration of the impacts, as defined below, and whether the impacts were considered to be beneficial or adverse
to the natural environment. Generally, the methodology for natural resource impact assessment follows
direction provided in the CEQ regulations, section 1508.27.

Context: The context of the impact considers whether the impact would be local or regional. For this analysis,
all impacts are considered to be localized to individual wetlands or to connected wetlands within the immediate
area.

Intensity: The intensity of the impact considers effects of an action on the size, integrity, and connectivity of
wetlands. These designations are used to describe both beneficial and adverse impacts. Negligible impacts
would not result in a detectable impact on wetland size, integrity, or connectivity. Minor impacts would be
detectable and would result in a change in wetland size, integrity, or connectivity. If mitigation is needed to
offset adverse impacts, it would be relatively simple to implement. Moderate impacts would be clearly
detectable and sufficient to cause a change in wetland size, integrity, or connectivity. Mitigation would be
needed to offset adverse impacts. Major impacts would be substantial and highly noticeable, with the potential
for landscape-scale changes in the distribution, quantity, or integrity of wetlands.

Duration: A short-term impact would have an immediate effect on wetlands but would not cause long-term
impacts on wetland size, integrity, or connectivity. Short-term impacts are normally associated with transitional
types of activities, such as facility construction. A long-term impact would have an effect that would remain
beyond transitional activities. A long-term adverse impact would lead to a permanent loss of wetlands as
exhibited by a decline in wetland indicator species abundance, viability, and/or survival.

Type: The type of impact considers whether the impact would be beneficial or adverse. Impacts are considered
beneficial if an action causes no detrimental effect and results in an increase in the size, integrity, or
connectivity of wetlands. Impacts are considered adverse if they degrade the size, integrity, or connectivity of
wetlands.

Environmental Consequences of the No-Action Alternative

The no-action alternative would be a continuation of current condition and management, as described under
chapter 8 and “Affected Environment,” above.

Wild Segments

Continuation of current wilderness management policies, including protection of natural processes, visitor
education, and restrictions on amounts and locations of overnight use, would continue to protect wetlands in
the Tuolumne River corridor.

Site-specific impacts from foot traffic and pack stock use, such as soil compaction and vegetation disturbance,
would continue to occur along trail corridors, primarily above Tuolumne Meadows along the Lyell Fork and
on the trail between Tuolumne Meadows and Glen Aulin. As described in the ‘Affected Environment’ section
above, existing pack stock disturbance to wetlands in meadow areas and along riverbanks would continue in
Lyell Canyon.

Current visitor and administrative uses would continue at Glen Aulin under this alternative. Existing impacts
on wetlands at the corral and along a heavily used trail at the High Sierra Camp, described in the ‘Affected
Environment,” above, would continue. The camp’s leach mound would continue to operate at capacity, thus
posing a risk to wetlands between the camp and Conness Creek.
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Any impacts in the wild segment between Tuolumne Meadows and Hetch Hetchy Reservoir would continue to
be local, minor, and primarily caused by foot traffic. Wetlands below the reservoir at Poopenaut Valley would
remain undisturbed, with the exception of altered hydrologic processes caused by controlled releases of water
at O’Shaughnessy Dam. It is not clear what effect the dam has had on wetlands at Poopenaut Valley; the NPS is
in the process of developing and implementing a long-term monitoring program to better understand and
quantify the effects of O’Shaughnessy Dam on downstream ecosystems.

Scenic Segments

Current visitor and administrative uses would continue at Tuolumne Meadows under the no-action alternative.
Informal trails would continue to pose potential risks to adjacent wetlands near the Tioga Road corridor in
general, the Cathedral Lakes parking area, the Parsons Memorial Lodge trailhead east of the visitor center, the
store and grill area, across the meadow from the store to Parsons Memorial Lodge, around the Soda Springs
area, and along the banks of the river. Existing impacts on wetlands would continue to include denuded
wetland meadow vegetation along the Lyell Fork near the campground A-loop road, denuded riparian areas
adjacent to Tuolumne Meadows Lodge, soil compaction and erosion at roadside parking areas adjacent to
wetlands, and the loss of willows along the riverbank at the western end of the meadow.

Scenic Segment

The condition of riverine wetlands in the Below O’Shaughnessy Dam segment, which begins 0.25 mile
downstream of the dam, has not been formally evaluated. As noted for the Poopenaut Valley segment above
under “Wild Segments,” it is not clear what effect the dam has had on wetlands downstream; the NPS has
implemented a long-term monitoring program to better understand and quantify the effects of O’Shaughnessy
Dam on downstream ecosystems.

Conclusion

Under the no-action alternative, wetlands in wild segments would overall remain undisturbed, with site-
specific adverse impacts associated with trail use above Tuolumne Meadows, along the lower Dana Fork, and in
Lyell Canyon. Local long-term moderate adverse impacts on wetlands would continue to occur at pack stock
camp and grazing areas in Lyell Canyon. At Glen Aulin, vegetation impacts associated with pack stock and foot
traffic would result in local long-term minor to moderate adverse impacts on wetlands. Wetlands downstream
of O’Shaughnessy Dam would remain undisturbed by visitor use; however, the effect of the dam on
downstream ecosystems is not yet known and is being studied.

At Tuolumne Meadows, the impacts of use along road and trail corridors as well as high-use locations would
continue to result in local long-term moderate adverse impacts on wetlands.

Cumulative Impacts

Past projects that contributed to adverse impacts on wetlands include the construction, modification, and
expansion of roads, trails, and facilities at Tuolumne Meadows and construction of facilities at Glen Aulin High
Sierra Camp. The NPS has undertaken site-by-site actions to mitigate these impacts, such as actions at Soda
Springs, where surrounding wet soils and vegetation are highly susceptible to adverse effects of compaction and
trampling. These impacts have been addressed through habitat restoration work over the past decade, but
adverse effects continue (NPS, Buhler et al. 2010e). In addition to the actions that the NPS routinely performs
(e.g., restoration of wilderness campsites), the following recently completed actions from the cumulative plans
and projects list (in appendix L) had beneficial impacts on wetlands in the project area:

= Restoration of Disturbed Areas at Tuolumne Meadows Lodge project, which included site drainage
improvements and native plant restoration.
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Current and/or reasonably foreseeable future actions, projects, and plans that could have a cumulative effect on
native plant communities include:

» Implementation of the Improve Parkwide Communications Data Network project and Tuolumne Meadows
water treatment system improvements may result in site-specific, short-term impacts on wetlands from
construction, although best management practices would be expected to reduce any impacts from minor to
negligible.

» Implementation of the upcoming Wilderness Stewardship Plan and the upcoming High-Elevation Aquatic
Ecosystem Recovery and Stewardship Plan would have beneficial impacts on native plant communities
through management intended to maintain or restore natural processes in the Tuolumne River watershed.

In combination with these cumulative plans and projects, the no-action alternative would result in the same
impacts as noted under “Conclusion,” above. The cumulative plans and projects would not have a substantial
impact on wetlands in the river corridor.

Environmental Consequences Common to Alternatives 1-4

Many of the impacts on wetlands would be common to all the action alternatives and are presented below, but
are not repeated under each alternative.

Wild Segments

Continuation of current wilderness management policies, including protection of natural processes, visitor
education, and restrictions on amounts and locations of overnight use, would continue to protect wetlands in
the Tuolumne River corridor. Wetlands in wilderness would remain generally undisturbed, with site-specific
exceptions associated with foot traffic and pack stock use along trail corridors. Establishment of two
designated stock campsites and re-routing designated stock routes to more resilient locations in portions of
Lyell Canyon would require a wetlands delineation prior to project implementation.

As in the no-action alternative, wetlands at Poopenaut Valley would remain undisturbed, with the exception of
altered hydrologic processes caused by controlled releases of water at O’Shaughnessy Dam. It is not clear what
effect the dam has had on wetlands at Poopenaut Valley; the NPS is in the process of developing and
implementing a long-term monitoring program to better understand and quantify the effects of O’Shaughnessy
Dam on downstream ecosystems.

Scenic Segments

Long-Term Impacts

Implementation of the ecological restoration program, described in chapters 5 and 8, would include restoration
of wetlands in undeveloped areas of Tuolumne Meadows that have been affected by trampling, the
introduction of nonnative fill, and historic drainage efforts. These actions would be expected to mitigate the
impacts on hydrologic surface flows caused by roads and trails and greatly improve the conditions needed
(including a high water table) for reestablishment and/or long-term stability of wetlands.

Informal trails would be restored to natural conditions throughout Tuolumne Meadows, including high-use
locations along Tioga Road with adjacent wetlands (e.g., Cathedral Lakes trailhead), trails radiating outward
from the store and grill area, the Soda Springs area, and along the river, resulting in beneficial impacts on
wetland communities at those locations. Rerouting some formal trails outside of wetlands would have
beneficial impacts because it would reduce soil compaction and vegetation trampling that results from the
creation of informal trails adjacent to muddy or flooded formal trails. There would also be a beneficial impact
from proposed delineation and hydrological improvements along remaining formal trails (some of which are
aligned through wetland areas) to prevent trampling vegetation and compacting soils beyond the footprint of
the trail. In total, the ecological restoration program would restore approximately 17.9 acres of palustrine
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emergent wetlands, 0.8 acre of palustrine forested wetlands, 1.3 acres of palustrine scrub-shrub wetlands, and
1.1 acres of riverine wetlands.

Short-Term Impacts of Construction

Potential short-term impacts on wetlands during construction periods would include soil disturbance and
compaction, which could temporarily decrease groundwater infiltration, but this is not likely to cause more
than a short-term, minor impact on wetland hydrology. Any dewatering activities and water runoff from
impermeable surfaces could cause sediment-laden and/or contaminated water to enter wetlands areas or
tributaries to the Tuolumne River. However, implementing standard mitigation measures described in
appendix O, as well as following avoidance procedures, would mitigate adverse impacts.

As with the no-action alternative, wetlands in the scenic segment below O’Shaughnessy Dam would remain
undisturbed, with the exception of altered hydrologic processes caused by controlled releases of water at
O’Shaughnessy Dam. As noted above under “Wild Segments” for Poopenaut Valley, it is not clear what effect
the dam has had on wetlands downstream of the dam; the NPS is in the process of developing and
implementing a long-term monitoring program to better understand and quantify the effects of O’Shaughnessy
Dam on downstream ecosystems.

Environmental Consequences of Alternative 1

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 1 on wetlands are described below.

Wild Segments

Reducing and managing day use levels in wilderness through a trailhead quota system, similar to the overnight
quota system currently in place, would reduce impacts from foot traffic on trails radiating outward from
Tuolumne Meadows and Tioga Road. The elimination of all commercial pack stock use in wilderness, coupled
with elimination of concessioner stock day rides, would have a beneficial impact on meadow areas that would
likely be classified as wetlands in Lyell Canyon, primarily through reduced use on trail corridors and restoring
pack stock grazing and camping areas to natural conditions.

Removal and restoration of the Glen Aulin High Sierra Camp under alternative 1 would eliminate pack stock
use at the camp and substantially reduce foot traffic (the backpacker camp would remain). This would allow
wetlands to be restored that are currently disturbed by the corral and a trail corridor. Elimination of the camp
would also remove the risk to wetlands currently posed by the undersized leach mound. Any impacts in
wilderness areas between Glen Aulin and Hetch Hetchy Reservoir would continue to be local, negligible to
minor, and primarily related to foot traffic on trails.

Scenic Segments

Alternative 1 would result in the removal of all commercial facilities and some associated administrative
facilities in areas that are located adjacent to wetlands, including the Tuolumne Meadows Lodge, the public
fuel station, the store and grill complex, the road to the concessioner stable, and roadside parking along Tioga
Road. The Cathedral Lakes and Parsons Memorial Lodge trailheads would be relocated away from sensitive
resources. These actions would result in the restoration of approximately 3.36 acres of palustrine emergent
wetlands, 4.82 acres of palustrine forested wetlands, 1.92 acres of palustrine scrub-shrub wetlands, 4.0 acres of
palustrine unconsolidated bottom wetlands, and 1.5 acres of riverine unconsolidated bottom wetlands.

Removal of the Tuolumne Meadows campground A-loop campsites and the campground A-loop road would
increase opportunities for revegetation and restoration of a 2.77-acre forested wetland that is currently bisected
by the A-loop road. In addition, removal of the campground A-loop road would also decrease the potential for
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impact on several emergent, forested, and scrub-shrub wetlands that occur between the campground and the
Lyell Fork.

Tioga Road would continue to run along the southern edge of Tuolumne Meadows, and some segments of
secondary roads and formal trails would continue to cross wetland areas (e.g., the trail to Parsons Memorial
Lodge east of the visitor center). Some of the eliminated roadside parking and administrative facilities would be
replaced by expanded facilities in upland areas where wetlands are present. Specifically, there is a potential for
adverse impacts on a 0.1-acre palustrine forested wetland located in the Road Camp area and approximately 0.4
acre of a 1.6-acre palustrine forested wetland adjacent to the Lembert Dome parking area. New development to
accommodate a campground redesign would occur in an area with an approximately 2.5-acre palustrine
forested wetland. In general, expanded development in these areas could increase fragmentation of wetlands
and could expose wetland communities to an increased potential for trampling. These impacts would be
minimized with avoidance and the implementation of standard mitigation measures during construction (see
appendix O).

Conclusion

Under alternative 1, wetlands in wild segments would overall remain undisturbed with localized exceptions.
The reductions in day use foot traffic, a substantial reduction in concessioner stock use, and the elimination of
commercial use in the corridor would result in local long-term moderate beneficial impacts on wetlands along
trails between Tuolumne Meadows and Glen Aulin, and between Tuolumne Meadows and Lyell Canyon. In
addition, the elimination of commercial pack stock use would allow restoration of wetlands in pack stock
grazing and camping areas in Lyell Canyon.

The removal of Glen Aulin High Sierra Camp would result in a local long-term moderate beneficial impact to a
0.5-acre palustrine forested wetland currently affected by foot and stock traffic at the camp, as well as eliminate
risks to wetlands posed by the current wastewater treatment system. Wetlands below O’Shaughnessy Dam
would remain undisturbed, with the exception of altered hydrologic processes caused by the dam.

In the scenic segments at Tuolumne Meadows, the implementation of a comprehensive ecological restoration
program under alternative 1, in combination with extensive site-specific restoration where facilities are
removed or relocated and where informal trails are restored to natural conditions, would allow for restoration
of natural hydrology and revegetation of approximately 36.7 acres of wetlands. These restoration actions would
result in a local, long-term, moderate, beneficial impact on wetlands.

Construction of relocated parking and administrative facilities at Road Camp and at Lembert Dome, and new
development to accommodate a campground redesign would have a potential local long-term minor adverse
impact on 3 acres of palustrine forested wetlands. Adhering proposed mitigation measures and avoidance of
wetlands where possible would minimize short-term and long-term impacts at these locations.

Cumulative Projects

The past, current, and reasonably foreseeable plans and projects listed in appendix L that could have a
cumulative effect on wetlands in combination with alternative 1 are the same as those listed under the no-action
alternative.

In combination with the cumulative plans and projects listed under the no-action alternative and above,
restoration actions under alternative 1 would result in local long-term moderate beneficial impacts on wetlands
in the river corridor. There is a potential for a cumulative local short-term negligible to minor adverse impact
on wetlands at Tuolumne Meadows from proposed construction activities.
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Environmental Consequences of Alternative 2

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 2 on wetlands are described below.

Wild Segments

In upper Lyell Canyon, the proposal to regulate the timing of commercial pack stock use by tying opening dates
to meadow conditions would reduce stock-related impacts in wetlands such as hoofpunching, which is more
likely to occur early in the season when soils are wet. In addition, the formal designation of campsites and
grazing areas away from wetland areas, and the restrictions on grazing-nights, would result in beneficial impacts
by restoring previously used sites and concentrating disturbance in less-sensitive areas. Reductions in
commercial use, both foot traffic and pack stock trips, on trails between Tuolumne Meadows and the Glen
Aulin High Sierra Camp would have a minor beneficial impact on the few wetlands found near trail corridors.

The leach mound at Glen Aulin High Sierra Camp would no longer be used, thereby eliminating the risk posed
by the undersized mound on wetlands near Conness Creek. The trail that currently bisects a wetland at the
camp would be relocated, and 0.5 acre of disturbed wetland would be restored.

Any impacts on wetlands in wilderness areas between Glen Aulin and Hetch Hetchy Reservoir or below
O’Shaughnessy Dam would continue to be local, negligible to minor, and primarily related to foot traffic on
trails. However, the proposal to allow limited recreational boating between Tuolumne Meadows and Pate
Valley would potentially affect a 3.23-acre wetland at Pate Valley, near the intersection of a trail where boaters
would be required to take out and hike gear out of the canyon. The NPS would avoid this wetland when siting
the boating takeout.

Scenic Segments

Alternative 2 would result in the relocation of administrative and visitor facilities away from areas that are
located immediately adjacent to wetlands, including employee and guest tent cabins at Tuolumne Meadows
Lodge and concessioner employee housing behind the store and grill complex, the Cathedral Lakes and
Parsons Memorial Lodge trailheads, and roadside parking along Tioga Road. These actions would result in
restoration of approximately 0.6 acre of palustrine forested wetlands. Relocation of campground A-loop
campsites nearest the river would not be expected to have an appreciable impact on wetlands.

There would also be a beneficial impact from better wayfinding and delineation of formal trails (some of which
are aligned through wetland areas) to prevent trampling of vegetation and compaction of soils beyond the
footprint of the trail.

Tioga Road would continue to run along the southern edge of Tuolumne Meadows, and some segments of
secondary roads and formal trails would continue to cross wetland areas (e.g., the trail to Parsons Memorial
Lodge east of the visitor center). Some of the eliminated roadside parking and relocated administrative facilities
would be replaced by expanded facilities in upland areas where wetlands are present. Specifically, there is a
potential for adverse impacts on a 1.6-acre palustrine forested wetland adjacent to the Lembert Dome parking
area and a 0.37-acre wetland between the public fuel station and the store and grill area. New development to
accommodate a campground redesign would occur in an area with approximately 2.5 acres of forested wetland.
Development in these areas could increase fragmentation of wetlands and could expose wetland communities
to an increased potential for trampling. These impacts would be minimized with avoidance and the
implementation of mitigation measures (see appendix O) during construction. (The short-term impacts of
construction would be common to alternatives 1-4 and are described in that section, above).

The formalization of parking at Pothole Dome would occur at a location where an existing informal trail from
the road into wetland areas would be restored. Additional visitor use management (e.g., physical barriers and
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signs) would help avoid new impacts on adjacent wetlands. In addition, alternative 2 proposes a new trail
corridor from the location of the store and grill to Parsons Memorial Lodge. The alignment, proposed
construction method, and final width for this trail would be determined through future planning and design.
Elevating the trail through the meadow using a boardwalk or other materials that would allow subsurface flow
would minimize potential adverse impacts.

Conclusion

Overall, under alternative 2, wetlands in wild segments would remain undisturbed, with localized exceptions.
Proposed regulation of the timing, location, and amount of pack stock use in Lyell Canyon would result in a
local, long-term, minor to moderate, beneficial impact on wetlands in those areas. Restoration of a 0.5-acre
palustrine reforested wetland at Glen Aulin High Sierra Camp and discontinuing use of the camp’s leach
mound would result in a local long-term moderate beneficial impact on wetlands.

Limited recreational boating would introduce the potential for a local long-term minor adverse impact on a
3.23-acre wetland in Pate Valley (located in the Grand Canyon wild segment) near a trail junction where
boaters would be required to hike out. The NPS would avoid this wetland when siting the boating takeout.
Wetlands below O’Shaughnessy Dam would remain undisturbed, with the exception of altered hydrologic
processes caused by the dam.

In Tuolumne Meadows, implementation of a comprehensive ecological restoration program, in combination
with site-specific restoration where facilities are removed or relocated and informal trails are restored, would
allow for restoration of natural hydrology and revegetation of approximately 21.7 acres of wetlands under
alternative 2. These restoration actions would result in a local long-term moderate beneficial impact on
wetlands.

Construction of relocated parking and facilities, and new development to accommodate a campground
redesign, would have the potential to affect approximately 4.4 acres of adjacent palustrine forested wetlands.
Adherence to proposed mitigation measures in appendix O and avoidance of wetlands where possible would
reduce the potential short-term and long-term impacts on wetlands to minor and adverse. In addition, the
proposed new trail between the store and grill and Parsons Memorial Lodge would likely pass through multiple
wetlands. The alignment of this trail would be determined through future site design; an elevated path would
help minimize the potential adverse impact.

Cumulative Impacts

The past, current, and reasonably foreseeable plans and projects listed in appendix L that could have a
cumulative effect on wetlands in combination with alternative 2 are the same as those listed under alternative 1.

In combination with cumulative plans and projects, restoration actions under alternative 2 would result in a
long-term moderate beneficial impact on wetlands in the Tuolumne River corridor. There is a potential for a
cumulative local short-term negligible to minor adverse impact on wetlands at Tuolumne Meadows from
proposed construction activities.

Environmental Consequences of Alternative 3

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 3 on wetlands are described below.

Wild Segments

In upper Lyell Canyon, the proposal to regulate the timing of commercial pack stock use by tying opening dates
to meadow conditions would reduce stock-related impacts on wetlands such as hoofpunching, which is more
likely to occur early in the season when soils are wet. In addition, the formal designation of campsites and
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grazing areas away from wetland areas along with reduced grazing-nights would result in beneficial impacts by
restoring previously used sites and concentrating disturbance in less-sensitive areas. Reductions in commercial
use, both foot traffic and pack stock trips, on trails between Tuolumne Meadows and the Glen Aulin High
Sierra Camp would have a minor beneficial impact on the few wetlands found near trail corridors.

The leach mound at Glen Aulin High Sierra Camp would continue to operate near capacity under alternative 3,
resulting in little or no change to the risk posed by the undersized mound on wetlands near Conness Creek.
The trail that currently bisects a wetland at the camp would be relocated, and 0.5 acre of disturbed wetland
would be restored.

Any impacts on wetlands in wilderness areas between Glen Aulin and Hetch Hetchy Reservoir would continue
to be very local, negligible to minor, and primarily related to foot traffic on trails.

Scenic Segments

Alternative 3 would result in the relocation of administrative and visitor facilities from areas that are located
immediately adjacent to wetlands, including employee and visitor tent cabins at Tuolumne Meadows Lodge
and concessioner employee housing behind the store and grill complex, the Cathedral Lakes and Parsons
Memorial Lodge trailheads, and roadside parking along Tioga Road. These actions would result in restoration
of 0.6 acre of palustrine forested wetlands.

There would also be a beneficial impact from better delineation of formal trails (some of which are aligned
through wetland areas) to prevent trampling of vegetation and compaction of soils beyond the footprint of the
trail.

Tioga Road would continue to run along the southern edge of Tuolumne Meadows, and some segments of
secondary roads and formal trails would continue to cross wetland areas (e.g., the portion of the Great Sierra
Wagon Road that serves as a trail to Parsons Memorial Lodge). None of the proposed development to
accommodate relocated parking and administrative facilities would occur adjacent to wetland areas.

Conclusion

Under alternative 3, wetlands in wild segments would overall remain undisturbed, with localized exceptions.
Proposed regulation of the timing, location, and amount of pack stock in Lyell Canyon would result in a local
long-term minor to moderate beneficial impact on wetlands in these areas. Restoration of a 0.5-acre palustrine
reforested wetland at Glen Aulin High Sierra Camp would result in a local long-term moderate beneficial
impact on wetlands. The leach mound at the High Sierra Camp would continue to operate at capacity, thus
posing a risk to wetlands between the mound and Conness Creek. Wetlands below O’Shaughnessy Dam would
remain undisturbed, with the exception of altered hydrologic processes caused by the dam.

In the scenic segments at Tuolumne Meadows, the implementation of a comprehensive ecological restoration
program, in combination with extensive site-specific restoration where facilities are removed or relocated and
where informal trails are restored to natural conditions, would allow for restoration of natural hydrology and
revegetation of approximately 21.7 acres of wetlands. These restoration actions would result in a local long-
term moderate beneficial impact on wetlands. There would be no new adverse impacts on wetlands from the
relocation of parking, visitor, or administrative facilities at Tuolumne Meadows.

New development to accommodate a campground redesign under alternative 3 would have the potential to
affect approximately 5.3 acres of forested wetlands in an already disturbed area. Adherence to proposed
mitigation measures described in appendix O and avoidance of wetlands where possible would reduce
potential short-term and long-term impacts to minor and adverse.
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Cumulative Impacts

The past, current, and reasonably foreseeable plans and projects listed in appendix L that could have a
cumulative effect on wetlands in combination with alternative 3 are the same as those listed under alternative 1.

In combination with cumulative plans and projects, alternative 3 would result in a long-term moderate
beneficial impact on wetlands corridorwide. There is a potential for a cumulative local short-term negligible
adverse impact on wetlands at Tuolumne Meadows from proposed construction activities.

Environmental Consequences of Alternative 4 (Preferred)

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 4 on wetlands are described below.

Wild Segments

In upper Lyell Canyon, the proposal to regulate the timing of commercial pack stock use by tying opening dates
to meadow conditions would reduce stock-related impacts in wetlands such as hoofpunching, which is more
likely to occur early in the season when soils are wet. In addition, the formal designation of campsites and
grazing areas away from wetland areas, and reduced grazing-nights, would result in beneficial impacts through
restoring previously used sites and concentrating disturbance in less sensitive areas. Significant reductions in
commercial use, both foot traffic and pack stock trips, on trails between Tuolumne Meadows and the Glen
Aulin High Sierra Camp and trails between Tuolumne Meadows and Young Lakes would have a minor
beneficial impact on the few wetlands found near trail corridors.

Water usage at Glen Aulin High Sierra Camp would be reduced by approximately 100 gallons per day under
alternative 4, and the elimination of flush toilets would convert the existing wastewater treatment system to
gray water only. These actions would reduce the risk posed by the undersized leach mound on wetlands near
Conness Creek. In addition, an employee cabin near Conness Creek would be relocated away from riparian and
wetland areas, the trail that currently bisects a wetland at the camp would be relocated, and 0.5 acre of
disturbed wetland would be restored.

The proposal to allow limited recreational boating between Tuolumne Meadows and Pate Valley would
potentially affect a 3.23-acre wetland at Pate Valley, near the intersection of a trail where boaters would be
required to take out and hike gear out of the canyon. The NPS would avoid this wetland when siting the boating
takeout.

Scenic Segments

Alternative 4 would result in the relocation of administrative and visitor facilities in areas that are located
immediately adjacent to wetlands, including employee and guest tent cabins at Tuolumne Meadows Lodge and
concessioner employee housing behind the store and grill complex, the Cathedral Lakes and Parsons Memorial
Lodge trailheads, and roadside parking along Tioga Road. These actions would result in restoration of
approximately 0.8 acre of palustrine forested wetlands. Relocation of campground A-loop campsites nearest
the river would not be expected to have an appreciable impact on wetlands.

There would also be a beneficial impact from better wayfinding and delineation along formal trails (some of
which are aligned through wetland areas) to prevent trampling of vegetation and compaction of soils beyond
the footprint of the trail.

Tioga Road would continue to run along the southern edge of Tuolumne Meadows, and some segments of
secondary roads and formal trails would continue to cross wetland areas (e.g., the portion of the Great Sierra
Wagon Road that serves as a trail to Parsons Memorial Lodge). New development to accommodate a
campground redesign would occur in an area with approximately 5.3 acres of forested wetlands. These
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wetlands are already within the footprint of the campground; further development would increase
fragmentation of wetlands and expose wetlands communities to an increased potential for trampling. These
impacts would be minimized with avoidance and the implementation of mitigation measures (see appendix O).

Conclusion

Under alternative 4, wetlands in wild segments would overall remain undisturbed, with localized exceptions.
Proposed regulation of the timing, location, and amount of pack stock in Lyell Canyon would result in a local
long-term minor to moderate beneficial impact on wetlands in these areas. Greatly reduced packstock use on
the trails between Tuolumne Meadows and Glen Aulin and Tuolumne Meadows to Young Lakes would have a
long term, minor beneficial impact on the few wetlands found along those trail corridors. Restoration of a 0.5-
acre palustrine reforested wetland at Glen Aulin High Sierra Camp would result in a local long-term moderate
beneficial impact on wetlands. Reduced water use at the High Sierra camp and converting the wastewater
treatment system to gray water only would result in a local long-term minor to moderate beneficial impact by
reducing the risk of overflow at the camp’s leach mound.

Limited recreational boating would introduce the potential for a local long-term minor adverse impact on a
3.23-acre wetland in Pate Valley (located in the Grand Canyon wild segment) near a trail junction where
boaters would be required to hike out. The NPS would avoid this wetland when siting the boating takeout.
Wetlands at Poopenaut Valley would remain undisturbed, with the exception of altered hydrologic processes
caused by O’Shaughnessy Dam.

In the scenic segments at Tuolumne Meadows, the implementation of a comprehensive ecological restoration
program, in combination with extensive site-specific restoration where facilities are removed and informal
trails are restored, would allow for restoration of natural hydrology and revegetation of approximately 21.9
acres of wetlands. These restoration actions would result in a local long-term moderate beneficial impact on
wetlands.

New development to accommodate a campground redesign would have the potential to affect approximately
5.3 acres of forested wetlands in an already disturbed location. Adherence to proposed mitigation measures in
appendix O and avoidance of wetlands where possible would reduce potential short-term and long-term
impacts to minor and adverse.

Cumulative Impacts

The past, current, and reasonably foreseeable plans and projects listed in appendix L that could have a
cumulative effect on wetlands in combination with alternative 4 are the same as those listed under alternative 1.

In combination with cumulative plans and projects, alternative 4 would result in a long-term moderate
beneficial impact on wetlands corridorwide. There is a potential for a cumulative local short-term negligible to
minor adverse impact on wetlands at site-specific locations in Tuolumne Meadows from proposed
construction activities.
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Vegetation

Affected Environment

Overview

As the Tuolumne River descends from its headwaters at an elevation of over 11,500 feet to the western park
boundary at less than 3,000 feet, it passes through five major vegetative communities: alpine, subalpine, upper
montane, lower montane, and foothill woodlands. The topography of the river corridor alternates between
areas with low gradients, slow velocities, and wide floodplains (such as the reaches through Dana, Lyell, and
Tuolumne Meadows and at Poopenaut Valley) and areas with very steep gradients, high velocities, and no
floodplains (such as the reach through the Grand Canyon of the Tuolumne).

Alpine and Subalpine Areas
Wild Segments: Lyell Fork, Upper Dana Fork
Scenic Segments: Lower Dana Fork, Tuolumne Meadows

The alpine zone (generally above tree line, or approximately 10,000 to 11,500 feet in elevation) and the
subalpine zone (approximately 8,000 to 10,000 feet in elevation) are characterized by long, severe winters and
brief, cool summers. Vegetation in alpine areas consists of herbaceous or shrubby plants that are often
miniaturized and are interspersed along barren areas of granitic domes and ledges (van Wagtendonk and Coho
1986). Recent special status plant surveys conducted in alpine areas of the river corridor found evidence that
populations of special status species were intact, although these populations are highly vulnerable to the
impacts of climate change (NPS, Acree et al. 20070). Based on this evidence, it is likely that the alpine habitat in
the Tuolumne River corridor is undisturbed.

In the subalpine zone, upland coniferous forests are relatively open and exposed and become denser along river
and stream channels. Trees in this zone range between 10 and 70 feet in height and are typically long-lived.
Coniferous species include lodgepole pine (Pinus contorta var. murrayana), whitebark pine (Pinus albicaulis),
and several shrub species. Sierra juniper (Juniperus occidentalis) occurs with lodgepole pine in rocky soils of
southern and western exposures. A narrow band of mountain hemlock (Tsuga mertensiana) occurs on north-
facing slopes. Forest understory is naturally sparse and ranges from barren rock to sparse shrubs and grasses.
Typical understory plants include gooseberry (Ribes spp.), lupine (Lupinus spp.), groundsel (Senecio spp.),
mountain heather (Phyllodoce breweri), and bluegrass (Poa spp.). Riparian species often intergrade with
coniferous forest at or near the river’s upper banks.

As the river descends and the gradient becomes gentler, aspens (Populus spp.) and willows (Salix spp.) are more
prevalent. Willows generally colonize where sandbars collect at the margins of or within the river channel,
where they provide important nesting habitat for many birds and cover for other wildlife. Highly diverse
meadow and riparian willow communities (e.g., Dana Meadows) are especially important foraging areas for
special status bat species.

Subalpine meadow vegetation with pockets of subalpine forest dominated by lodgepole pine extends from
upper Lyell Canyon and Dana Meadows through Tuolumne Meadows. Subalpine meadow vegetation is
comprised of various bunch grasses (Keeler-Wolf 2001), dominated by perennial graminoids (grasses and grass-
like plants such as sedges and rushes), which reflect the relatively short growing season of the middle and high
elevations. Key genera include Carex, Deschampsia, Calamagrostis, Juncus, Danthonia, and Eleocharis. At
Tuolumne Meadows, the most widespread associations are Sierra false needlegrass (Ptilagrostis kingii) and
shorthair sedge (Carex filifolia) herbaceous vegetation. Associations characterized by Brewer’s reedgrass
(Calamagrostis breweri) alone or with co-dominant species alpine aster (Aster alpigenus) and dwarf bilberry
(Vaccinium caespitosum) are also prevalent. Mountain sagebrush (Artemisia tridentata) and shorthair sedge
shrublands are common in drier areas of the meadow, particularly to the north (NPS, Ballenger et al. 2010j).
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Subalpine meadows in the river corridor retain a high degree of biodiversity overall; however, several recent
studies (cited below) document changes in their ecological integrity at specific locations, particularly at
Tuolumne Meadows and in Lyell Canyon.

Lyell Canyon

In comparison to Tuolumne Meadows (see below), the subalpine meadows along the Lyell Fork of the
Tuolumne receive much less use, and use is for the most part restricted to trail corridors, camping areas, and
grazing areas. Lyell Canyon is a very popular backpacking destination as well as a popular destination for
commercial pack stock use. The park concessioner also uses packstock on a portion of the Lyell Canyon trail to
resupply Vogelsang High Sierra Camp, which is outside of the river corridor. The influence of pack stock on
plant community assemblages and hydrology of these meadows in Lyell Canyon is under investigation, but
preliminary research indicates a local, measurable impact on plant community assemblages along riverbanks
and in subalpine meadows in Lyell Canyon as a result of the influence of pack stock grazing (NPS, Ballenger et
al. 2010j; NPS, Abbe and Ballenger 2012). In particular, meadows in upper Lyell Canyon, which receive some of
the highest amounts of pack stock use of all subalpine meadows in the park, have been found to have more bare
ground and stock disturbance features (roll pits, intensively grazed areas, manure, and trampled areas) than
other comparable meadows. The plant community composition appears to differ from other, similar meadows
in the park, having a higher forb to graminoid ratio, which indicates that sod-forming grasses and sedges may
have been affected. In addition, impacts on riparian vegetation along the Lyell Fork appear to be resulting in
channel widening. According to the park resource management staff, these impacts may be the result of pack
stock use and/or historic grazing.

Tuolumne Meadows

Tuolumne Meadows is the center of visitor and administrative use in the Tuolumne River corridor. Although
productivity of these subalpine riparian and meadow areas remains high, several recent studies document
changes in the ecological integrity of the meadows, exemplified by expanding areas of barren ground, atypical
plant species, conifer encroachment, and diminished willow vegetation along riverbanks (NPS, Buhler et al.
2010e; Cooper et al. 2006). Researchers suspect that a disruption of ecological processes resulting from historic
development and use, coupled with the emerging stress of more frequent periods of low precipitation, is being
exacerbated by foot traffic and pack stock use in sensitive meadow habitats, heavy browsing by deer of the few
remaining willows, and a high level of ground disturbance by gophers and voles (Cooper et al. 2006; NPS,
Ballenger et al. 2010j; NPS, Abbe and Ballenger 2012). While studies continue, currently there are no simple
explanations for these findings of instability in particular meadows and riparian areas in the region. However,
the cumulative impacts of these past, present, and emerging stresses have the potential to change the long-term
productivity of the meadows. The more recent studies and their findings are summarized below.

Meadow Hydrology: The NPS initiated studies during the summer of 2006 to investigate the surface and
groundwater hydrology of the Tuolumne Meadows area. Although these initial studies were somewhat
inconclusive, data suggest that in the mid to late summer, surface water appears to recharge groundwater in the
meadows, while the opposite may be true earlier in the melt season (Cooper et al. 2006). Because wet meadows
form where a shallow water table during the summer fulfills the water requirements of this groundwater-
dependent ecosystem (Loheide et al. 2009), a drop in the water table associated with a disruption in surface
water flows could adversely affect wet meadow vegetation. For more information on recent hydrologic studies,
please see the “Hydrology” section earlier in this chapter.

Riverbank Vegetation: Riverbanks in Tuolumne Meadows, particularly on the west end of the meadow, have
little to no vegetation and are characterized by extensive erosion and riverbank loss (NPS, Buhler et al. 2010e).
In general, vegetation along riverbanks, particularly woody species, slows the velocity of water and associated
scour while promoting sediment accretion (NPS, Buhler et al. 2010e quoting Mitsch and Gosselink 2007).
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Willows would be expected to typically occur in much greater density in subalpine meadows, where they are
very effective at anchoring soils and stabilizing eroding riverbanks. Historic photographs of the Tuolumne
River indicate that abundant willow stands were present along the river in 1867 (Cooper et al. 2006). Since then,
the cover of willows along the riverbank has diminished, and new willows have difficulty establishing on
sandbars and riverbanks. Existing willows in Tuolumne Meadows are heavily browsed, precocious (flowering
on the previous season’s stems), or have no reproductive structures at all.

As part of the assessment of historical and modern influences on vegetation, Cooper and others (2006) suggest
that heavy browsing of willow seedlings by deer may be limiting willow recruitment on river bars, which are
normally an ideal establishment environment for willow, and recommends a detailed study of willows to
understand what factors limit willow establishment and persistence in the study area. This vegetation loss and
the subsequent riverbank erosion are probably the result of multiple factors and may be exacerbated by visitor
trampling (NPS, Buhler et al. 2010e).

Vegetation Composition: As reported by Cooper and others (2006), several lines of evidence indicate that
livestock grazing in the late 1800s has had lasting impacts on the vegetation of Tuolumne Meadows. First, and
most broadly, the main vegetation types in Tuolumne Meadows all have a much higher percentage of bare soil
than would be expected for an area with an intact wet meadow hydrologic regime. Intense grazing and
hoofpunching can destroy the underground network of rhizomes that supports sod-forming plants, and their
reestablishment is an extremely slow process. When a rhizomatous sod layer is broken apart, the loose, bare
ground is susceptible to erosion and invasion by nonmeadow plants. Shallow-rooted annuals dominate these
disturbance patches, and lodgepole pine seedlings are common. The high organic content of these soils and low
belowground plant production suggests that the existing vegetation could not have formed these soils. Thus,
the modern vegetation is likely the product of intensive historic disturbances from which it has not recovered.
The only recent large-scale disturbance was grazing by cattle and sheep from the 1860s to 1891. Cooper and
others (2006) further suggest that the natural reestablishment of perennial meadow vegetation could take
centuries, or, if the damage is perpetuated by constant vole and pocket gopher activity, willow browsing by
deer, and other factors, the meadow could be locked in an altered state of vegetation composition and soil-
forming processes. This shift in vegetation may contribute to conifer encroachment because pines easily invade
the large areas of bare and moist mineral soil on which there is little or no biotic competition (Cooper et al.
20006).

An additional study (NPS, Ballenger et al. 2010j) examined meadow vegetation, bare ground, and other metrics
in Tuolumne Meadows and compared them with eight similar subalpine meadows in the park. The study found
that while the dominant plant communities in Tuolumne Meadows were consistent with the eight other
subalpine meadows, specific vegetation and habitat attributes related to biological integrity were different at
Tuolumne Meadows. In particular, bare ground levels and the ratio of forb to graminoid species (which may
indicate vegetation change) were higher in Tuolumne Meadows than in most of the other meadows. Tuolumne
Meadows was the only meadow surveyed with areas dominated by mountain sagebrush, which the study
authors suspect might be indicative of past grazing-related disturbance. In addition, the authors also found that
mammal burrowing activity did not vary greatly between Tuolumne Meadows and the other subalpine
meadows used for comparison (NPS, Ballenger et al. 2010j).

Conifer Encroachment: Subalpine meadows appear to be shrinking in size because of encroachment by
lodgepole pine, which has been linked to periods of low precipitation and low year-to-year variability in
moisture conditions (Millar et al. 2004; NPS, Nelson and Colwell 2008f). Although Tioga Road was previously
suspected to be a cause of lodgepole pine invasion along the southern margin of Tuolumne Meadows due to its
potential to disturb surface flows entering the meadow, subsequent research indicates the cause is more likely
the more general meadow disturbance described above, which provides bare ground that is essential for past
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and ongoing tree establishment (Cooper et al. 2006). Conifer encroachment may also be a result of climatic
change coupled with past disturbances to ecological processes (Cooper et al. 2006; Millar et al. 2004). Human
trampling may also contribute to encroachment by lodgepole pines (Holmquist and Schmidt-Gengenbach 2008
quoting Vale and Vale 1994). While the NPS removed conifer saplings from the meadow for many decades, the
NPS discontinued mechanical removal of conifer saplings at Tuolumne Meadows in 2010, pending completion
of ongoing studies that could provide site-specific insight into the issue.

Sensitivity to Pack Stock and Foot Traffic. Certain reaches of the Tuolumne River that experience high levels
of visitor use are devoid of vegetation. Holmquist and Schmidt-Gengenbach (2008) found that the meadow
system is highly susceptible to, and slow to recover from, impacts on measured characteristics of vegetation,
soils, and invertebrate fauna, which include denuded vegetation and compacted soils. Areas of concentrated
visitor use, including trailheads and visitor facility sites, are experiencing localized meadow habitat disturbance
associated with increasingly heavy foot traffic (NPS, Buhler et al. 2010e). Areas that exhibit these types of
impacts are found throughout the meadows but are especially evident in areas near popular attractions, such as
Soda Springs, Pothole Dome, Lembert Dome, and locations along the banks of the Tuolumne River.

Issues associated with pack stock on trails and at stock staging areas include vegetation trampling, soil loss from
erosion, vegetation loss, and potential water quality issues from manure and dust. The locations in Tuolumne
Meadows that exhibit these types of impacts include the Glen Aulin trail (including a portion of the trail that
passes very close to Soda Springs), the Young Lakes trail and the trail to Lyell Canyon.

Resource management projects are conducted routinely to repair site-specific impacts on meadow and riparian
areas. In order to accomplish comprehensive restoration of the entire meadow ecosystem, the NPS is
overseeing research to understand meadow processes and the most effective ways to restore vegetation
composition, belowground biomass, soil-forming processes and the stability of meadow vegetation (Cooper et
al. 2006). Future research into the composition of historic vegetation is likely to entail analysis of soil seed
banks, plant macrofossils and phytoliths (microscopic pieces of plants that are resistant to decay and can
identify historic plant species), organic matter content, soil carbon, and plant productivity. Ongoing research
will also help to further understand the effects of pocket gophers, voles, and deer on the establishment and
growth of perennial plants typical of wet meadows (NPS, Noon and Martin 2010i).

Non-native Plant Species

Non- native plant surveys in high-elevation portions of the Tuolumne River watershed are relatively few and
incomplete. However, reports of spotted knapweed (Centaurea maculosa) at 7,500 feet in Inyo National Forest
and yellow toadflax (Linaria vulgaris) at 9,000 feet in elevation indicate that high elevation areas are still
vulnerable to the introduction of highly invasive plant species. The primary vectors for transmission of non-
native plants are pack stock as well as human foot traffic along trail corridors, and vehicles in more developed
areas.

Based on limited survey and incidental observations, there is a relatively low level of occurrence of non-native
plant species in the Tuolumne Meadows area. Observed non-native species at Tuolumne Meadows include
rescue grass (Bromus cartharticus), smooth brome (Bromus inermis), Shephard’s purse (Capsella bursa-
pastoris), intermediate wheatgrass (Elymus hispidus), Italian ryegrass (Festuca perennis), hairy rupturewart
(Herniaria hirsute), annual bluegrass (Poa annua), Kentucky bluegrass (Poa pratensis), red sand spurrey
(Spergularia rubria), white clover (Trifolium repends) and fairly extensive areas of common dandelion
(Taraxacum officionale). Cheat grass (Bromus tectorum) and yellow star thistle (Centaurea solstitialis) have also
been documented in the Tuolumne area.

Survey and treatment of common dandelion began in 2010 but no treatment of cheat grass currently occurs.
The NPS is expanding its non-native plant survey of the Tuolumne area in order to determine the extent and
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number of non-native plant species and develop recommendations for effective treatment. Survey and
treatment methods will follow those outlined in the park’s Invasive Plant Management Plan Update (2010) (see
appendix L).

Upper and Lower Montane Areas

Wild Segment: Grand Canyon of the Tuolumne

Higher elevation habitat above and just below the entrance to the Grand Canyon of the Tuolumne, between
6,500 feet to 8,000 feet, typically contains mixed conifer species, such as lodgepole pine, western white pine
(Pinus monticola), western juniper (Juniperus occidentalis), and Jeffrey pine (Pinus jeffreyi), which occur on
exposed granitic ridges. Glen Aulin, at approximately 7,500 feet in elevation, is dominated by lodgepole pine
and occasional mountain hemlock. Understory species include Indian paintbrush (Castilleja culbertsonii),
Brewer’s cinquefoil (Potentilla breweri), little elephant’s head (Pedicularis attolens), small blacktip ragwort
(Senecio lugens), and a variety of forbs.

As elevation decreases below 6,500 feet, these species eventually give way to ponderosa pine (Pinus ponderosa),
incense cedar (Calocedrus decurrens), and sugar pine (Pinus lambertiana). Several deciduous tree types and
numerous shrubs populate these lower elevational reaches. Because of the dramatic topography of the Grand
Canyon, soil and aspect, rather than elevation, begin to play a more dominant role in determining vegetation
types. North-facing slopes contain mixed conifer species, as do the canyon rims. But in the canyon bottom and
on south-facing slopes below 4,000 feet, chaparral and oak species of the Sierra foothills are more predominant.
Groves of aspen and lodgepole pines occur where moist soil conditions persist. Elevation differences between
the canyon bottom and rim, plus the influence of sunlight on predominantly north- or south-facing slopes,
result in overlap between these communities, especially at lower elevations. At Pate Valley, at the confluence
with Morrison Creek, the canyon walls open and localized conditions support black oaks (Quercus kelloggii),
incense cedar, Jeffrey pines, and white firs (Abies concolor). As the river descends in elevation and flows toward
Hetch Hetchy Reservoir, grey pine (Pinus sabiniana), canyon live oak (Quercus chrysolepis), and blue oak
(Quercus douglasii) become more prevalent. Manzanita (Archostaphylos viscida ssp. mariposa) and ceanothus
(Ceanothus integerrimus) characterize the understory.

At the canyon bottom, vegetation is limited to small islands and patches and is mostly riparian and palustrine
(occurring along the river channel).

Non-native Plant Species

Non- native plant surveys in the Tuolumne River watershed are relatively few and incomplete. Non-native
plants documented at Glen Aulin High Sierra Camp include annual bluegrass, Kentucky bluegrass, white clover,
and common dandelion. In addition, there is a fairly large infestation of velvet grass (Holcus lanatus) at Pate
Valley. The park is addressing non-native plant species as part of its natural resources management program;
see Appendix L: Cumulative Projects for more information.

Lower Montane and Foothill Communities

Scenic Segment: Below O’Shaughnessy Dam

Steeper slopes below O’Shaughnessy Dam support dry chaparral woodlands consisting of manzanita and
ceanothus beneath live oaks and grey pines. The dam and immediate environs are not within the wild and
scenic river corridor; approximately 0.25 to 0.5 mile downstream, where the corridor resumes, the riparian
zone is narrow and discontinuous, frequently overlapping with other plant community types due to seasonal
high water and numerous rock bluffs.
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Wild Segment: Poopenaut Valley

Upon entering Poopenaut Valley, the river enters a wide floodplain area and riparian vegetation is continuous,
giving way to meadow communities above the river’s banks. Riparian communities are among the most
productive and biologically diverse at this elevation and include stands of white alder (Alnus rhombifolia),
willow, black cottonwood (Populus trichocarpa), shrubs, sedges, and rushes, along with unusual hanging ponds
and seasonal pools. For much of the 20th century, areas such as these elsewhere in the Sierra Nevada were
among the most affected because of their proximity to water and the effects of development and livestock
grazing. Due to its relative inaccessibility and protection within Yosemite National Park, the Poopenaut Valley
area has escaped much of this influence and is today one of the few undeveloped low-elevation
meadow/wetland complexes in the region.

Natural river flows and hydrologic processes below Hetch Hetchy Reservoir have been influenced by the
O’Shaughnessy Dam. The dam has been documented to have influenced the magnitude, timing, duration,
frequency, and rate of change of the hydrologic regime (McBain and Trush 2007). A 2007 study documenting
impacts of the dam downstream found evidence that the dam altered water tables, soils, and vegetation
communities, including meadows (NPS, Stock et al. 2007i). The NPS is in the process of developing and
implementing a long-term monitoring program to better understand and quantify the effects of O’Shaughnessy
Dam on the hydrologic processes that support riparian, wetland, and upland plant communities in the
Poopenaut Valley area.

Wetland and upland meadows comprise most of the valley floor, with relatively extensive (compared to other
shoreline areas downstream of the dam) riparian vegetation adjacent to the river and tributary streams. A
comparison of photos taken in 1915 and 2007 shows that most of the areas functioning as meadows in 1915
appear relatively intact in 2007, and geomorphic features such as the prominent sand bar on the north side of
the river appear relatively unchanged (NPS, Stock et al. 2007i). Several wetland areas in Poopenaut Valley
exhibit an unusual assemblage of plants, and certain upland areas exhibit hydric soils and some hydrophytic
vegetation, which suggests that wetlands were more extensive in the past (NPS, Stock et al. 2007i). A 2007
wetland delineation at Poopenaut Valley indicates that there may be riparian encroachment associated with
low, regulated flows (NPS, Buhler and Santina 20071). There has been some encroachment of conifers into
meadows.

The research conducted by Stock and others (NPS, Stock et al. 2007i) suggests that some wetland areas might
be transitioning to drier upland habitat due to lowering groundwater levels in the meadows, while riparian
areas downstream of the dam appear to have expanded, thus creating more habitat for riparian birds and other
wildlife. The degree to which these changes have been influenced by dam operations is currently being studied,
as are the fluctuations of bird populations in Poopenaut Valley, to determine whether they are caused by
natural interannual variation or population declines (NPS, Stock et al. 2007i). The overarching goal of these
studies is to provide information that dam operators can use to make decisions about dam releases that will be
most beneficial to maintaining, and even enhancing, ecosystems downstream of the dam. Improvements to the
downstream environments may be made in the short term by science-based management of water releases
(NPS, Stock et al. 2007i).

Additional research initiated in 2007 on minimum flow requirements downstream of the dam will help NPS
managers understand the natural resource requirements of this riparian area.

Non-native Plant Species

As noted above, non- native plant surveys in the Tuolumne River watershed are relatively few and incomplete.
The most notable infestation of non-native plants below O’Shaughnessy Dam is Himalayan blackberry (Rubus
armeniacus), which is a high-priority species for invasive plant management. The park is addressing non-native
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plant species as part of its natural resources management program; see Appendix L: Cumulative Projects for
more information.

Environmental Consequences Methodology

For the purposes of this impact assessment, vegetation in the Tuolumne River corridor was associated with
three community types: riparian communities, meadow communities, and upland communities. These
communities can be very generally described as follows:

Riparian: Riparian communities are contiguous to and affected by surface and subsurface hydrologic features,
with distinctly different vegetative species or more vigorous growth forms than those in adjacent areas, and are
usually transitional between wetland and upland communities.

Meadow: In the Sierra Nevada, meadow communities occur as treeless expanses with shallow water tables
within montane coniferous forests and in level or gently sloping terrain above tree line.

Upland: Upland areas include land that is at a higher elevation than meadows or stream terrace.

The species associated with riparian, meadow, and upland communities throughout the Tuolumne River
corridor are noted above, under “Affected Environment.”

In addition, the impact assessment for vegetation was based on the assumptions listed below.

= The greater the size of a biotic community and the stronger its links to neighboring communities, the more
valuable it is to the integrity and maintenance of biotic (living organism) processes. Development may
potentially limit the size of a community and/or fragment and disassociate communities from each other.

= New development would increase human presence and increase the potential for disturbance in the area of
the development. However, it is important to recognize that, in some cases, development serves to
concentrate visitor impact and reduce disturbance associated with dispersal of the same number of visitors.
“Containment” of disturbance within a designated area may preserve the integrity of vegetation resources.

= Development and activities near sensitive habitats might adversely affect adjacent natural communities.
Modifications of a river channel may cause channel instability and shifting, increased bank erosion, and
changes in flood-flow elevations. The presence of well-vegetated banks and a sufficient buffer from the
riverbank protects the integrity of the river channel and shore.

» Disturbance in or near a river and its tributaries may reduce the productive capabilities of associated natural
communities. Modifications to river form (including those that would constrain the river from migrating or
changing course), soil compaction, loss of riparian vegetation, removal of woody debris, and accelerated
erosion and sediment transport influence important habitat characteristics such as riffle/pool complexes,
substrate type, location, and cover. These physical aspects often determine the composition of vegetative and
aquatic communities. Modifications that prohibit surface or subsurface water flows into meadow and
wetland habitats may cause instability in these habitats.

= The lack of a sufficiently high water table in meadows allows invasive plants to outcompete native vegetation
and may encourage conifer encroachment, which threatens meadow communities.

= Ecological restoration of native vegetation communities would involve some short-term adverse impacts
(e.g., soil disturbance) but over time may successfully replicate natural processes.

Limited winter activities in the corridor would have no impact on vegetation communities, which are typically
dormant during the winter months. In addition, there are no proposed actions that would change winter
activities or impact vegetation in areas that are accessible in winter. Therefore, the analysis is focused on
impacts on vegetation outside of the winter season.
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Proposed management actions under each alternative were evaluated in terms of the context, intensity, and
duration of the impacts, as defined below, and whether the impacts were considered to be beneficial or adverse
to the natural environment. Generally, the methodology for natural resource impact assessment follows
direction provided by the CEQ regulations (CFR 40:1508.27).

Context: The context of the impact considers whether the impact would be local or regional. For the purposes
of this analysis, local impacts on vegetation communities are considered to be within the vicinity of the
proposed action. Regional impacts are human-caused and would affect vegetation on a corridorwide scale or
affect areas outside of the Tuolumne River corridor.

Intensity: The intensity of an impact on vegetation is a measure of perceptible changes in native plant
community size, continuity, or integrity. Impact intensity is characterized as negligible, minor, moderate, or
major. Negligible impacts would cause no measurable or perceptible changes in native plant community size,
continuity, or integrity. Minor impacts would be measurable or perceptible but localized within an isolated
area, and the overall viability of the native plant community would not be affected. Moderate impacts would
cause a measurable and perceptible change in the native plant community (e.g., size, continuity, or integrity);
however, the impact would remain local and could be reversed. Major impacts would be substantial and highly
noticeable and could be permanent in their impacts on native plant community size, diversity, continuity, or
integrity.

Duration: The duration of an impact is the time required for native plant communities to recover from the
implementation of an alternative. The duration of impact is characterized as short term or long term. A short-
term impact would have an immediate effect on the size, continuity, or integrity of native plant communities
and is usually associated with transitional types of activities, such as facility construction. In general, short-term
impacts on vegetation are those that would last up to 20 years after implementation of an alternative. Long-term
impacts would lead to a loss in the size, continuity, or integrity of native plant communities. In general, long-
term impacts would last longer than 20 years after implementation of an alternative.

Type: Impacts are considered adverse if implementation of an alternative would reduce the size, continuity, or
integrity of a native plant community. Impacts are considered beneficial if implementation of an
alternative would increase the size, continuity, or integrity of a native plant community.

Environmental Consequences of the No-Action Alternative

The no-action alternative would be a continuation of the current condition and management, as described
under chapter 8 and “Affected Environment,” above.

Wild Segments

Continuation of current wilderness management, including protection of natural processes, visitor education
with an emphasis on Leave-No-Trace practices, and restrictions on amounts and locations of overnight use,
would protect native plant communities. The NPS would continue efforts to remove inappropriate fire rings
and campsites and to restore social trails. Site-specific impacts on native plant communities in wilderness areas
from foot and stock traffic would continue along major trails in the corridor (e.g., the John Muir Trail/Pacific
Crest Trail) and at the pack stock camps and grazing areas in upper Lyell Canyon. Because most trail use in the
corridor originates in Tuolumne Meadows and the Tioga Road corridor, impacts would generally be more
apparent along trail corridors radiating outward from these areas down toward Glen Aulin or up through Lyell
Canyon. The NPS would continue to document and treat non-native plant species throughout the river
corridor.

Existing impacts on vegetation at Glen Aulin include a fragmented wetland community at the existing corral
and denuded vegetation at a section of riverbank adjacent to the camp that is accessed by stock and visitors. In
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addition, aging wastewater treatment utilities, including a leach mound that is currently operating at capacity,
present localized risks to water quality and associated riparian vegetation.

Trail use in the canyon communities between Glen Aulin and Hetch Hetchy Reservoir is far less common, and
pack stock use in this area is nearly nonexistent. Impacts on vegetation in these wilderness areas would be
associated with occasional foot traffic and, infrequently, fire rings and the construction of informal campsites
too close to watercourses.

Lower-elevation native vegetation communities below O’Shaughnessy Dam would continue to be sustained by
natural ecological processes, with the exception of disrupted hydrologic processes caused by the dam. The NPS
would continue to participate in collaborative research to mitigate these disruptions through science-based
management of water releases intended to more closely mimic natural flows.

Scenic Segments

The evidence of change in ecological integrity of the meadow and riparian system at Tuolumne Meadows noted
in the “Affected Environment” section above, such as high levels of bare ground, altered vegetation, denuded
vegetation, and conifer encroachment, would continue to be studied. Vegetation management activities in and
around Tuolumne Meadows would be planned and implemented on a case-by-case basis, but the
comprehensive ecological restoration program discussed in chapter 5 and detailed in appendix H would not be
implemented under the no-action alternative. In the past, typical case-by-case treatments have included
reducing or diverting use away from affected or sensitive areas.

Figure 9-5 provides an overview of vegetation types at Tuolumne Meadows. Table 9-5 provides an overview of
habitat types in the vicinity of existing infrastructure in Tuolumne Meadows (see figure 8-2 in chapter 8 for a
reference to the Tuolumne Meadows site plan numbers).

Table 9-5.
Summary of Habitat Types at Existing Visitor Service and Administrative Areas in Tuolumne Meadows

Site Plan Number

(see figure 8-2) Facility Location Vegetation Type
1 Pothole Dome Upland with adjacent meadow
2 Tioga Road Upland and meadow/wet meadow
3 Cathedral Lakes trailhead Upland with adjacent wet meadow
4 Wastewater ponds/sprayfield Upland
5 Undeveloped area east of Budd Creek Upland with adjacent meadow
6 Visitors center, Road Camp, and administrative areas Upland
7 Wastewater treatment plant Upland
8 Parsons Memorial Lodge and Soda Springs Upland with adjacent meadow
9 Undeveloped area west of Unicorn Creek Upland
10 Tuolumne Meadows campground A loop Upland, riparian, and adjacent wet meadow
10 Tuolumne Meadows campground B-G loops Upland, with riparian area adjacent to Unicorn Creek
11 Store/grill. mountaineering school, public fuel station, and | Upland and adjacent wet meadow
concessioner employee housing
12 Concessioner stable Sparsely vegetated with adjacent wet meadow
13 Lembert Dome parking Sparsely vegetated with adjacent wet meadow
14 Great Sierra Wagon Road trail Upland and meadow
15 Wilderness center, ranger station, NPS stable Upland with adjacent meadow/wet meadow
16 Ranger Camp Upland with adjacent meadow/wet meadow
17 NPS housing at Bug Camp, John Muir Trail/Pacific Crest Upland
Trail trailhead parking
18 Tuolumne Meadows Lodge Upland
19 Water treatment facility Upland
20 Gaylor Pit Upland

9-70 Tuolumne Wild and Scenic River Final Comprehensive Management Plan / Environmental Impact Statement




Chapter 9: Affected Environment and Environmental Consequences
Analysis Topics: Natural Resources — Vegetation

Wilderness:
Centery

Tuolumne Meadows.
Campground

D Yosemite Wilderness Boundary TUOI umne MeadOWS
D Wild and Scenic River Corridor Boundary /\\// Major Roads [ upland Veg etation CO mmunities
[:l Tuolumne River /\/ MinorRoads [ ] MeadowrRiparian
/"\._/" Intermittent Stream LN o0 Trails - Water Source: Yosemite National Park

i Resources Management and Science Division
/\/ Perennial Stream ] Structures [: Barren

0 0.25 0.5 0.75 1
I | Miles

Figure 9-5. Vegetation Types at Tuolumne Meadows.
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Much of the existing visitor and administrative infrastructure at Tuolumne Meadows (e.g., visitor service
facilities, utilities, formal parking areas, employee housing) is located in resilient upland areas; however, many
of these facilities are adjacent to sensitive meadow and riparian communities. Members of park staff have noted
that impacts on vegetation radiate outward from existing facilities, particularly along formal and an increasing
number of informal trails. High concentrations of informal trails occur adjacent to the store and grill and the
public fuel station, at the Parsons Memorial Lodge trailhead, around the Soda Springs area, at the Cathedral
Peaks trailhead, along the Tioga Road corridor, and along the banks of the river. Impacts associated with
informal trails include dead or damaged vegetation, increased bare ground, compacted soils, soil erosion, and
disrupted hydrologic functions (NPS, Buhler et al. 2010e; Holmquist and Schmidt-Gengenbach 2008;
Holmquist and Schmidt-Gengenbach 2004). Notable impacts that may be exacerbated by trampling include
denuded wet meadow areas along the Lyell Fork near the campground A loop, denuded riparian areas adjacent
to the Tuolumne Meadows Lodge, soil compaction and erosion at roadside informal parking areas, and the loss
of willows and subsequent riverbank erosion at the western end of the meadow (NPS, Buhler et al. 2010e). The
NPS would continue to document and treat non-native plant species throughout the river corridor. These
conditions and impacts would continue under the no-action alternative.

In addition to Tioga Road, secondary roads leading to Lembert Dome, the concessioner stable, and Parsons
Memorial Lodge, and segments of the Great Sierra Wagon Road (now used as trails) would continue to
adversely affect meadow and riparian vegetation, primarily through fragmentation and the localized
interruption of hydrologic (surface) flow to nearby meadow or riparian areas. The risk of overflow at the aging
wastewater treatment pond and sprayfield poses a risk to adjacent meadow vegetation.

Scenic Segment

As noted under “Wild Segments,” above, native vegetation communities below O’Shaughnessy Dam would
continue to be sustained by natural ecological processes, with the exception of disrupted hydrologic processes
caused by the dam. The NPS would continue to participate in collaborative research to mitigate these
disruptions through science-based management of water releases intended to more closely mimic natural flows.

Conclusion

Under the no-action alternative, native plant communities in wild segments of the Tuolumne Wild and Scenic
River would remain largely undisturbed. However, very localized losses of natural community structure,
diversity, and productivity associated with foot travel and stock use along trail corridors, particularly near high-
use areas would remain. Local long-term moderate adverse impacts on native plant communities would
continue to occur at pack stock camps and grazing areas in Lyell Canyon. At Glen Aulin, vegetation impacts
associated with current use at the camp would result in local long-term minor to moderate adverse impacts on
wetland and riparian communities.

In the scenic segments at Tuolumne Meadows, the cause of change to the ecological integrity of the subalpine
meadow system would continue to be studied, but no comprehensive restoration program would be
implemented under the no-action alternative. Ongoing impacts related to disrupted hydrologic processes,
historic development, and ongoing use would continue to result in the localized loss of natural community
structure, diversity, and productivity in meadow and riparian communities, resulting in a local long-term
moderate adverse impact on these sensitive resources.

Natural hydrologic processes that support vegetation in wild and scenic segments below O’Shaughnessy Dam
would remain altered by the dam, which is outside of the planning area. The NPS would continue to work with
a consortium of local and federal agencies to inform releases intended to more closely mimic natural flows.
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Cumulative Impacts

Past actions that would have contributed to adverse cumulative impacts on native plant communities in the
river corridor include the construction and maintenance of visitor and administrative facilities at Tuolumne
Meadows and Glen Aulin, historic uses such as sheep grazing (before, and very briefly after federal protections
were imposed in 1891), road construction and maintenance, construction of the O’Shaughnessy Dam and
associated infrastructure, and routine maintenance activities corridorwide, such as trail maintenance.

In addition to the actions that the NPS routinely performs in wilderness areas (e.g., restoration of campsites),
the following recently completed actions from the cumulative plans and projects list (see appendix L), had
beneficial impacts on native plant communities:

= Project to restore disturbed areas at Tuolumne Meadows Lodge, which included site drainage improvements
and native plant restoration.

Current and/or reasonably foreseeable future actions, projects, and plans that could have a cumulative impact
on native plant communities in combination with the no-action alternative include:

= Pate Valley and Yosemite Valley invasive velvet grass control project, which addresses populations of a
newly established highly invasive plant species from the Tuolumne River corridor.

» Implementation of the project to improve the parkwide communications data network, Tuolumne Meadows
water treatment system improvements, the Scenic Vista Management Plan, and the Fire Management Plan
would result in site-specific impacts from thinning or selective removal of vegetation.

» Implementation of the upcoming Wilderness Stewardship Plan, the Invasive Plant Management Plan Update,
and the upcoming High-Elevation Aquatic Ecosystem Recovery and Stewardship Plan would have beneficial
impacts on native plant communities through management intended to maintain or restore natural processes
in the Tuolumne River watershed.

» Informal trail restoration at Tuolumne Meadows would have beneficial impacts on native plant communities
by removing foot traffic from sensitive locations and restoring native vegetation.

In combination with the cumulative plans and projects, under the no-action alternative native plant
communities in wilderness would remain undisturbed, with local long-term minor to moderate adverse impacts
on native plant communities at pack stock camps and grazing areas in Lyell Canyon. At Tuolumne Meadows,
impacts of individual facilities and their associated uses would continue to result in a local long-term moderate
adverse impact on adjacent meadow and riparian communities, although several restoration actions that will
improve conditions for re-establishment of native vegetation were either recently completed or are underway.
At Glen Aulin, ongoing foot- and stock-related impacts would result in local long-term minor to moderate
adverse impacts on wetland and riparian communities.

Environmental Consequences Common to Alternatives 1-4

Many of the impacts on vegetation would be common to all the action alternatives, and are presented below but
not repeated under each alternative.

Wild Segments

There would be little difference among the alternatives in impacts below Glen Aulin. The canyon, riparian, and
aquatic communities between Glen Aulin and Hetch Hetchy Reservoir and lower-elevation plant communities
below O’Shaughnessy Dam would remain undisturbed with very localized, site-specific exceptions. Impacts
would be minimal and associated with occasional foot traffic, fire rings, and the construction of informal
campsites.
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As under the no-action alternative, lower-elevation native vegetation communities below O’Shaughnessy Dam
would continue to be sustained by natural ecological processes, with the exception of disrupted hydrologic
processes caused by the dam. The NPS would continue to participate in collaborative research to mitigate these
disruptions through science-based management of water releases intended to more closely mimic natural flows.

Displacement of commercial pack stock use caused by the elimination or regulation of such use in the river
corridor might displace this use to other areas of the park, where it might cause new impacts on native
vegetation communities, particularly sensitive vegetation communities like meadows that are currently
infrequently used. Displacement of commercial hiking groups would not have as great a potential impact on
vegetation elsewhere in the park because hiking groups have access to a wider range of resilient trails and
destinations than do pack stock users.

Scenic Segments

Vegetation Management

Relocating facilities out of meadow and riparian areas, eliminating informal parking, restoring informal trails,
and delineating formal parking areas, trailheads, and trails would be part of a comprehensive strategy to reduce
existing adverse impacts on meadow and riparian vegetation under alternatives 1-4. Existing natural resource
management actions, such as removal of nonnative invasive plants, would continue.

Ecological Restoration Program

The implementation of the ecological restoration program for the Tuolumne River corridor, as described in
chapters 5 and 8, would include several intensive actions to restore hydrologic processes and native plant
communities in both developed and undeveloped portions of the meadows (see appendix H). These actions
would result in beneficial impacts on adjacent meadows from the restoration of surface and subsurface
hydrologic flow, removal of nonnative fill, and restoration of vegetation. The program would also include
actions to restore riparian communities, particularly willows, along riverbanks to reduce unnatural erosion and
deposition and allow the river to meander more naturally across the floodplain. In addition, a small
(approximately 150-foot-long) section of riprap along the Lyell Fork would be removed and the riparian area
restored. Overall, the ecological restoration program would restore approximately 167 acres of meadow and
riparian habitat at Tuolumne Meadows.

Ongoing research would continue to determine the cause and intensity of impacts associated with changes in
subalpine meadow vegetation at Tuolumne Meadows. Implemented over time and informed by relevant
research, the actions in the ecological restoration program would be expected to greatly improve the natural
hydrologic connectivity between the river and the meadows and possibly restore Tuolumne Meadows to a
more naturally functioning subalpine meadow ecosystem.

Tioga Road would continue to run along the southern edge of Tuolumne Meadows, and some segments of
secondary roads and trails would continue to cross meadow areas. However, actions included in the ecological
restoration program for Tuolumne Meadows would be expected to mitigate the impacts on hydrologic surface
flows caused by these roads and trails and to improve conditions (including the high water table) needed for
reestablishment and/or long-term stability of meadow vegetation.

As noted under “Wild Segments,” above, native vegetation communities below O’Shaughnessy Dam would
continue to be sustained by natural ecological processes, with the exception of disrupted hydrologic processes
caused by the dam. The NPS would continue to participate in collaborative research to mitigate these
disruptions through science-based management of water releases intended to more closely mimic natural flows.
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Short-Term Impacts of Construction

The impacts of construction activities on native plant communities could include vegetation damage or
removal, and the potential introduction and spread of invasive nonnative species. Vegetation that is removed
would not substantially fragment existing native vegetation communities, reduce species diversity, or
substantially reduce the overall size or quality of native plant communities at Tuolumne Meadows because new
construction would primarily occur in or adjacent to previously disturbed locations or in more resilient, upland
habitat. New parking areas and paths might require the removal of some trees; tree removal would be
minimized through site design, and, if possible, older trees and snags would be retained for habitat.
Implementation of best management practices (see appendix O) would reduce potential adverse impacts to a
minor intensity.

Environmental Consequences of Alternative 1

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 1 on vegetation are described below.

Wild Segments

Current wilderness management policies described under the no-action alternative would continue under
alternative 1. Native plant communities in wilderness would remain undisturbed, with site-specific exceptions
from foot traffic and very occasional administrative stock use along trail corridors.

Reducing and managing day use levels in wilderness through implementation of a new standard for encounters
on trails, lower than that prescribed in chapter 5 (an average of four encounters per hour on the Glen Aulin trail
and Lyell Canyon trail and an average of two encounters per hour from the Rogers Creek crossing through the
Grand Canyon of the Tuolumne), lowering use levels at Tuolumne Meadows, and eliminating concessioner
stock day rides and nearly all commercial stock use in wilderness portions of the corridor would reduce the
potential for impacts associated with foot traffic and stock use on trails radiating outward from Tuolumne
Meadows and Tioga Road, including the potential for introduction or spread of non-native species. Subalpine
and riparian communities in upper Lyell Canyon would also benefit from restoration in areas previously
affected by pack stock use (e.g., camps and grazing areas) and reduced threats to water quality.

The closure of the Glen Aulin High Sierra Camp and the reduction in day users at Glen Aulin (due to reduced
parking availability at Tuolumne Meadows and the elimination of concessioner stock day rides) would
substantially reduce the potential for adverse impacts from foot traffic and pack stock use along trails leading
from Tuolumne Meadows to the Waterwheel Falls area. Removal and restoration of the Glen Aulin High Sierra
Camp would eliminate risks to water quality associated with the camp, reduce the potential for introduction or
spread of non-native species, and allow for recovery of the wetland and riparian vegetation currently affected
by pack stock and foot traffic.

Scenic Segment

Alternative 1 would result in the removal of all commercial facilities and some associated administrative
facilities, including the Tuolumne Meadows Lodge, the public fuel station, the store and grill complex, and a
portion of the NPS housing at Bug Camp. The Cathedral Lakes and Parsons Memorial Lodge trailheads would
be removed and the areas restored to natural conditions, and parking in undesignated areas would be
prohibited. Associated beneficial impacts would include reduced fragmentation and disturbance of meadow
and riparian areas; increased opportunities for revegetation and restoration; enhanced connectivity between
upland, meadow, and riparian areas; and the potential recovery of adjacent meadow and riparian areas from the
effects of trampling, including compaction and vegetation loss.
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Removal of the wastewater treatment ponds and associated infrastructure would increase opportunities for
revegetation by native upland species and decrease risks to water quality in meadow areas below the ponds.

Removal of the Tuolumne Meadows campground A-loop campsites and the campground A-loop road would
increase opportunities for revegetation and restoration of riparian habitat. In addition, restoration of the many
informal trails along the riverbank at the campground A loop would encourage reestablishment of native
riparian vegetation.

Elimination of concessioner stock day rides would reduce impacts on native plant communities associated with
stock use (primarily trampling and the potential introduction of non-native species) at Tuolumne Meadows,
both near the concessioner stable and along stock use trails. Private stock use, NPS administrative use, and a
small amount of concessioner stock use would remain.

Opverall, these actions under alternative 1 would restore approximately 40.9 acres of meadow and riparian
habitat and approximately 24.9 acres of upland habitat at Tuolumne Meadows (in addition to the
approximately167 acres of meadow and riparian habitat that would be restored under the ecological
restoration program [see “Environmental Consequences Common to Alternatives 1-4,” above]). The
implementation of the ecological restoration program and the site-specific restoration proposed under
alternative 1, in conjunction with a reduction in visitor use and associated stress on recovering habitats, would
be expected to achieve and maintain the proposed protective standard for unfragmented expanses of meadow
habitat (see chapter 5).

Some of the eliminated roadside parking would be replaced by new formal parking in more resilient upland
communities, adjacent to existing developed areas south of Tioga Road. Localized adverse impacts on primarily
previously disturbed upland communities would occur at the existing visitor center/Road Camp parking area,
the current location of the store and grill, the Lembert Dome parking area, and the Dog Lake/John Muir Trail
trailhead near Bug Camp. In general, expanded development in these upland areas would increase
fragmentation and could expose adjacent native plant communities to the increased potential for trampling and
introductions of non-native species. However, the adverse impacts of relocating parking to upland areas would
be relatively minor compared with the impacts associated with leaving informal parking in its current location
in or adjacent to more sensitive habitats.

In addition, the lowered use levels at Tuolumne Meadows, and corresponding reduced numbers of designated
parking spaces, might displace some visitors to other locations along Tioga Road, particularly on peak days
such as weekends. This could increase undesignated roadside parking outside the river corridor and lead to
new impacts on native subalpine vegetation communities along the road outside the river corridor.

The campground redesign would minimize the existing impact of indiscriminate vehicle travel and parking
within the existing boundary of the campground. New development to accommodate the campground redesign
would likely result in disturbance to upland habitat, as well as the introduction of vehicle traffic to a previously
undisturbed location.

A new trail connection between the location of the current visitor center and the Cathedral Lakes trail would
pass through upland vegetation; the impact of a footpath in this relatively resilient location would be minor.

Overall, relocation of facilities and associated new development under alternative 1 would result in up to 38.4
acres of disturbance in upland habitat.
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Conclusion

Under alternative 1, native plant communities in wild segments would overall remain undisturbed. Site-specific
impacts associated with foot traffic and stock use would be much fewer and less intense than the impacts of no
action, particularly in areas of higher use between Tuolumne Meadows, Dana Meadows, and Lyell Canyon and
between Tuolumne Meadows and Glen Aulin. This would result in a local long-term moderate beneficial
impact on natural community structure, diversity, and productivity in the Tuolumne River corridor.

Displacement of commercial pack stock use to other areas of the park might cause new impacts on native
vegetation communities in wilderness areas that are currently infrequently used.

The removal of Glen Aulin High Sierra Camp would result in a local, long-term, moderate, beneficial impact on
native wetland and riparian communities currently affected by foot and stock traffic at the camp.

In the scenic segments at Tuolumne Meadows, the implementation of a comprehensive ecological restoration
program and extensive site-specific restoration of previously disturbed sites, in conjunction with a reduction in
visitor use, would result in a local long-term major beneficial impact on native meadow and riparian community
structure, diversity, and productivity. There would be a local long-term minor to moderate adverse impact on
upland communities associated with the relocation of some facilities out of sensitive meadow and riparian
areas. In terms of acres restored or disturbed, alternative 1 would result in approximately 207.9 acres of
restored meadow and riparian communities, 24.9 acres of restored upland communities, and up to 38.4 acres of
disturbance to native upland communities in scenic segments. In addition, with substantially lowered use levels
at Tuolumne Meadows, there is an increased potential for parking in undesignated locations outside the plan
boundary that could cause new impacts on native vegetation communities along Tioga Road.

Cumulative Impacts

The past, current, and reasonably foreseeable plans and projects listed in appendix L that could have a
cumulative impact on vegetation resources in combination with alternative 1 are the same as those listed under
the no-action alternative.

In combination with cumulative plans and projects, alternative 1 would result in long-term moderate beneficial
impacts on native vegetation and short-term minor adverse impacts on upland vegetation at Tuolumne
Meadows.

Environmental Consequences of Alternative 2

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 2 on vegetation are described below.

Wild Segments

Under alternative 2, current wilderness management policies described earlier under the no-action
alternative would continue. Native plant communities in wilderness would remain undisturbed, with site-
specific exceptions from foot traffic and pack stock use along trail corridors.

The reduction in concessioner stock day rides and the implementation of a new standard for encounters on
trails (see chapter 5) would reduce the potential for impacts associated with foot traffic and pack stock use on
trails radiating outward from Tuolumne Meadows and Tioga Road into wilderness. In upper Lyell Canyon, the
subalpine meadow and riparian communities would benefit from regulations addressing opening dates,
grazing-nights, access routes, campsites, and grazing areas, implemented to protect these sensitive habitats. This
would reduce the potential for impacts (such as vegetation damage and loss, soil compaction, introduction of
non-native species, and erosion) by concentrating disturbance in less-sensitive areas and limiting use based on
meadow conditions. Previously affected areas would be restored to natural conditions. Meadow and riparian
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communities would benefit to a lesser extent from restrictions on commercial stock use related to the
“determination of extent necessary” in appendix C, since maximum use levels would be approximately the
same as existing conditions. However, these restrictions would cap the amount of commercial stock use in wild
segments of the corridor, which would limit the potential for new impacts.

At Glen Aulin, removal of permanent facilities at the High Sierra Camp and use of the site as a seasonal outfitter
camp would reduce the potential for impacts on native vegetation communities in the area by allowing natural
processes to prevail during most of the year. The seasonal camp and backpacker campground would continue
to have some impact on native vegetation, such as trampling and compaction. In addition, the new composting
toilet for guests and replacement in-kind of the composting toilet at the backpacker campground would
mitigate some existing risks to water quality and associated riparian habitat. Natural resource restoration at
wetlands and a section of riverbank currently affected by foot traffic and pack stock use would have a beneficial
impact on wetland vegetation.

Limited recreational boating between Tuolumne Meadows and Pate Valley would have a short-term impact on
riparian vegetation where boaters would put in below Tuolumne Meadows, portage around waterfalls in the
Grand Canyon, and take out in Pate Valley. However, these impacts would be minimal because use would be
restricted by the existing limits of the overnight wilderness trailhead quota system, the short boating season,
and by the skill level required to boat on this stretch of the river. To avoid the introduction of non-native
species, boaters would be required to ensure that their boats are clean (mud free) and dry before entering the
park, and boats would need to be drained of residual water (see appendix O for mitigation measures related to
boating).

Scenic Segment

The majority of commercial and administrative facilities would remain under alternative 2. Facilities located
within or directly adjacent to meadow and riparian communities would be removed, including the employee
and visitor tent cabins nearest to the river at Tuolumne Meadows Lodge and the concessioner employee
housing behind the store and grill. The Cathedral Lakes and Parsons Memorial Lodge trailheads would be
removed and the areas restored to natural conditions, and roadside parking would be removed from Tioga
Road and the road to Tuolumne Meadows Lodge. Restoration activities in these locations would reduce
disturbance and fragmentation of meadow and riparian areas; increase opportunities for revegetation and
restoration; enhance connectivity between upland, meadow, and riparian areas; and enable the recovery of
adjacent meadow and riparian areas from the effects of trampling, including compaction and vegetation loss.

Upgrading the wastewater treatment ponds and associated infrastructure would decrease risks to water quality
in meadow areas below the ponds.

Removal of the Tuolumne Meadows campground A-loop campsites nearest to the river would increase
opportunities for revegetation and restoration of riparian vegetation on the Lyell Fork.

Overall, these actions would restore approximately 3.4 acres of meadow and riparian habitat and approximately
4.5 acres of upland habitat at Tuolumne Meadows (in addition to the approximately 167 acres of meadow and
riparian habitat that would be restored under the ecological restoration program [see “Environmental
Consequences Common to Alternatives 1-4,” above]). The implementation of the ecological restoration
program and the site-specific restoration proposed under alternative 2, in conjunction with the consolidation
of visitor use in more resilient locations, including delineation or fencing along formal trails to protect adjacent
vegetation and soils, would be expected to achieve and maintain the proposed protective standard for
unfragmented expanses of meadow habitat (see chapter 5).
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New development in previously undisturbed upland communities would consist of formal parking areas near
Pothole Dome and at an area west of Unicorn Creek, and a new consolidated stables operation between Budd
Creek and Road Camp. New development in these upland areas would increase fragmentation and could
disturb hydrologic connectivity between upland, meadow, and riparian areas and expose adjacent sensitive
resources (e.g., wet meadow vegetation near Pothole Dome) to the effects of trampling. Parking and
administrative facilities would also be expanded in previously disturbed upland communities at the existing
visitor center/Road Camp parking area, the current location of the store and grill, the Lembert Dome parking
area, and the Dog Lake/John Muir Trail trailhead near Bug Camp. However, the adverse impacts of relocating
parking and other facilities to upland areas would be relatively minor compared with the impacts associated
with leaving parking and facilities in their current location in or adjacent to sensitive habitats.

The campground redesign would minimize the existing impact of indiscriminate vehicle travel and parking
within the existing boundary of the campground. New development to accommodate the campground redesign
(including additional walk-in campsites) would likely result in disturbance to upland habitat, as well as the
introduction of vehicle traffic to a previously undisturbed location.

A new trail connection between the location of the current visitor center and the Cathedral Lakes trail would
pass through upland vegetation; the impact of a footpath in this relatively resilient location would be minor.
Additionally under alternative 2, a new formal trail from the existing store and grill area across the meadows to
Parsons Memorial Lodge would likely pass through meadow and wet meadow vegetation. The alignment,
proposed construction method, and final width for this trail would be determined through future planning and
design. Elevating the trail through the meadow could minimize potential adverse impacts.

Opverall, relocation of facilities and associated new development would result in up to 39.9 acres of disturbance
in upland habitat.

In addition, the NPS would provide increased amounts of designated parking and allow for higher use levels
under alternative 2. However, if visitor use continues to increase over time, some visitors might be displaced to
other locations along Tioga Road outside the Tuolumne Meadows area, particularly on peak days such as
weekends. This could increase undesignated roadside parking outside the plan boundary and result in new
impacts on native subalpine vegetation communities along the road corridor.

Conclusion

Under alternative 2, native plant communities in wild segments of the Tuolumne River corridor would overall
remain undisturbed with very localized exceptions. The introduction of recreational boating could result in
very localized impacts on riparian vegetation at put-in, portage, and take-out locations; however very limited
use and proposed mitigation measures (appendix O) would minimize this impact. Site-specific impacts
associated with stock use would be less intense than the impacts of no action, particularly in areas of higher use
between Tuolumne Meadows, Dana Meadows, and Lyell Canyon and between Tuolumne Meadows and Glen
Aulin. This would result in a local long-term minor beneficial impact on natural community structure, diversity,
and productivity in the river corridor.

At Glen Aulin, removal of permanent structures (with the exception of composting toilets), a reduction in risk
to water quality, and site-specific restoration of wetlands at the High Sierra Camp would result in a local long-
term moderate beneficial impact on native vegetation in the area.

In the scenic segments at Tuolumne Meadows, the implementation of a comprehensive ecological restoration
program and site-specific restoration of previously disturbed sites, in conjunction with the consolidation of
visitor use in more resilient locations, would result in a local long-term moderate beneficial impact on native
meadow and riparian community structure, diversity, and productivity. There would be a local long-term

Tuolumne Wild and Scenic River Final Comprehensive Management Plan / Environmental Impact Statement 9-79



Chapter 9: Affected Environment and Environmental Consequences
Analysis Topics: Natural Resources — Vegetation

minor to moderate adverse impact on upland communities associated with the relocation of some facilities out
of sensitive meadow and riparian areas. In terms of acres restored or disturbed, alternative 2 would result in
approximately 170.4 acres of restored meadow and riparian communities, 4.5 acres of restored upland
communities, and up to 39.9 acres of disturbance to native upland communities in scenic segments.

Although alternative 2 would increase designated parking at Tuolumne Meadows and allow higher use levels, if
visitor use continued to increase, there would be an increased potential for parking in undesignated locations
outside the plan boundary, which could cause new impacts on native vegetation communities along Tioga
Road.

Cumulative Impacts

The past, current, and reasonably foreseeable plans and projects listed in appendix L that could have a
cumulative impact on vegetation resources, in combination with alternative 2, are the same as those listed under
the no-action alternative.

In combination with cumulative plans and projects, alternative 2 would result in long-term moderate beneficial
impacts on native vegetation and short-term minor adverse impacts on upland vegetation at Tuolumne
Meadows.

Environmental Consequences of Alternative 3

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 3 on vegetation are described below.

Wild Segments

Current wilderness management policies described under the no-action alternative would continue under
alternative 3. Native plant communities in wilderness would remain undisturbed, with site-specific exceptions
from foot traffic and pack stock use along trail corridors.

Reducing and managing day use levels in wilderness through implementation of a new standard for encounters
on trails (see chapter 5) and lowered use levels at Tuolumne Meadows, in combination with the reduction of
concessioner stock day rides, would reduce the potential for impacts associated with foot traffic and stock use
on trails radiating outward from Tuolumne Meadows and Tioga Road into wilderness. In upper Lyell Canyon,
the subalpine meadow and riparian communities would benefit from restrictions on commercial stock use and
from regulations addressing opening dates, grazing-nights, access routes, campsites, and grazing areas,
implemented to protect these sensitive habitats. This would reduce the potential for impacts (such as vegetation
damage and loss, soil compaction, introduction of non-native species, and erosion) by concentrating
disturbance in less sensitive areas and limiting use based on meadow conditions. Previously affected areas
would be restored to natural conditions.

At Glen Aulin, the replacement of the guest flush toilet with a composing toilet at the High Sierra Camp and the
replacement in-kind of the composting toilet at the backpacker campground would reduce existing risks to
water quality and associated riparian habitat by reducing water demand at the camp and reducing the amount
of human waste in the leach mound. Natural resource restoration at wetlands and at a section of riverbank
currently affected by foot traffic and pack stock use would have a beneficial impact on wetland vegetation.

Scenic Segment

Almost all commercial and administrative facilities would remain under alternative 3. Facilities located within
or directly adjacent to meadow and riparian communities would be removed, including the employee cabins

and approximately half of the guest tent cabins at Tuolumne Meadows Lodge, the public fuel station, and the
concessioner employee housing behind the store and grill. The NPS would remove and restore the Cathedral
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Lakes trailhead and remove roadside parking from Tioga Road and the road to the Tuolumne Meadows Lodge.
Restoration activities in these locations would reduce disturbance and fragmentation of meadow and riparian
areas, increase opportunities for revegetation and restoration, enhance connectivity between upland, meadow,
and riparian areas, and enable the recovery of adjacent meadow and riparian areas from the impacts of
trampling, including compaction and vegetation loss.

Upgrading the wastewater treatment ponds and associated infrastructure would decrease risks to water quality
in meadows below the ponds.

Opverall, these actions would restore approximately 3.8 acres of meadow and riparian habitat and approximately
4.85 acres of upland habitat at Tuolumne Meadows (in addition to the approximately 167 acres of meadow and
riparian habitat that would be restored under the ecological restoration program [see “Environmental
Consequences Common to Alternatives 1-4,” above]). The implementation of the ecological restoration
program and the site-specific restoration proposed under alternative 3, in conjunction with reducing visitor
use, would be expected to achieve and maintain the proposed protective standard for unfragmented expanses
of meadow habitat (see chapter 5).

New development in previously undisturbed upland communities under alternative 3 would include a formal
parking area near Pothole Dome and a new employee housing area north of the road leading to Tuolumne
Meadows Lodge (west of the water treatment facility). Parking and administrative facilities would also be
expanded in previously disturbed upland communities at the existing visitor center parking area, the current
location of the store and grill, the Lembert Dome parking area, and the Dog Lake/John Muir Trail trailhead
near Bug Camp. New development in these upland areas would increase fragmentation; could disturb
hydrologic connectivity between upland, meadow, and riparian areas; and could expose adjacent sensitive
resources (e.g., wet meadow vegetation near Pothole Dome) to the impacts of trampling. However, the adverse
impacts of relocating parking and other facilities to upland areas would be relatively minor compared with the
impacts associated with leaving these facilities in their current location in or adjacent to sensitive habitats.

The Tuolumne Meadows campground redesign would minimize the existing impact of indiscriminate vehicle
travel and parking within the existing boundary of the campground. New development to accommodate the
campground redesign would likely result in disturbance to upland habitat and introduce vehicle traffic to a
previously undisturbed location.

A new trail connection between the location of the current visitor center and the Cathedral Lakes trail would
pass through upland vegetation; the impact of a footpath in this relatively resilient location would be minor.

Overall, relocation of facilities and associated new development would result in up to 11.2 acres of disturbance
in upland habitats.

In addition, the NPS would provide increased amounts of designated parking under alternative 3, but lower use
levels at Tuolumne Meadows. Some visitors might be displaced to other locations along Tioga Road outside the
Tuolumne Meadows area, particularly on peak days such as weekends. This could increase undesignated
roadside parking outside the river corridor and cause new impacts on native subalpine vegetation communities
along the road corridor.
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Conclusion

Under alternative 3, native plant communities in wild segments of the Tuolumne River corridor would overall
remain undisturbed, with very localized exceptions. Site-specific impacts associated with foot traffic and stock
use would be less intense than the impacts of no action, particularly in areas of higher use between Tuolumne
Meadows, Dana Meadows, and Lyell Canyon and between Tuolumne Meadows and Glen Aulin. This would
result in a local long-term minor beneficial impact on natural community structure, diversity, and productivity
in the river corridor.

Although alternative 3 would increase designated parking at Tuolumne Meadows, there would be increased
potential for parking in undesignated locations outside the plan boundary, which could result in new impacts
on native vegetation communities along Tioga Road.

Because of the reduction in risk to water quality and site-specific restoration of wetlands at the Glen Aulin High
Sierra Camp under alternative 3, there would be a local long-term minor to moderate beneficial impact on
native wetland and riparian communities at the camp.

In the scenic segments at Tuolumne Meadows, the implementation of a comprehensive ecological restoration
program and site-specific restoration of previously disturbed sites in conjunction with a reduction in visitor use
would result in a local long-term moderate beneficial impact on native meadow and riparian community
structure, diversity, and productivity. There would be a local long-term minor adverse impact on upland
communities associated with the relocation of some facilities out of sensitive meadow and riparian areas. In
terms of acres restored or disturbed, alternative 3 would result in approximately 170.8 acres of restored
meadow and riparian communities, 4.85 acres of restored upland communities, and up to 11.2 acres of
disturbance to native upland communities in scenic segments.

Cumulative Impacts

The past, current, and reasonably foreseeable plans and projects listed in appendix L that could have a
cumulative impact on vegetation resources in combination with alternative 3 are the same as those listed under
the no-action alternative.

In combination with cumulative plans and projects, alternative 3 would result in long-term moderate beneficial
impacts on native vegetation and short-term minor adverse impacts on upland vegetation at Tuolumne
Meadows.

Environmental Consequences of Alternative 4 (Preferred)

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 4 on vegetation are described below.

Wild Segments

Current wilderness management policies described under the no-action alternative would continue under
alternative 4. Native plant communities in wilderness would remain undisturbed, with site-specific exceptions
from foot traffic and pack stock use along trail corridors.

Managing day use levels in wilderness through implementation of new standards for encounters on trails (see
chapter 5), in combination with the elimination of concessioner stock day rides and restrictions on the amount
of pack stock used to supply Glen Aulin High Sierra Camp, would reduce the potential for impacts associated
with foot traffic and stock use on trails radiating outward into wilderness from Tuolumne Meadows and Tioga
Road, particularly the Glen Aulin trail and the Young Lakes trail. In upper Lyell Canyon, the subalpine meadow
and riparian communities would benefit from regulations addressing opening dates, grazing-nights, access
routes, campsites, and grazing areas, implemented to protect these sensitive habitats. This would reduce the
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potential for impacts (such as vegetation damage and loss, soil compaction, introduction of non-native species,
and erosion) by concentrating disturbance in less-sensitive areas and limiting use based on meadow conditions.
Previously affected areas would be restored to natural conditions. Meadow and riparian communities would
benefit to a lesser extent from restrictions on commercial stock use related to the “determination of extent
necessary” in appendix C, since use would be at levels that are approximately the same as existing conditions.
However, these restrictions would cap the amount of commercial stock use in wild segments of the corridor,
which would limit the potential for new impacts.

At Glen Aulin, the replacement of all flush toilets with composing toilets at the High Sierra Camp and the
replacement in-kind of the composting toilet at the backpacker campground would reduce existing risks to
water quality and associated riparian habitat by reducing water use and converting the wastewater system to
gray water only. Natural resource restoration at wetlands and a section of riverbank currently affected by foot
traffic and pack stock use would have a beneficial impact on wetland vegetation.

Limited recreational boating between Tuolumne Meadows and Pate Valley would have a short-term impact on
riparian vegetation where boaters would put in below Tuolumne Meadows, portage around waterfalls in the
Grand Canyon, and take out in Pate Valley. However, these impacts would be minimal because use would be
restricted by the existing limits of the overnight wilderness trailhead quota system, the short boating season,
and by the skill level required to boat on this stretch of the river. To avoid the introduction of non-native
species, boaters would be required to ensure that their boats are clean (mud free) and dry before entering the
park, and boats would need to be drained of residual water (see appendix O for mitigation measures specific to
recreational boating).

Scenic Segments

The majority of commercial services and administrative facilities would remain under alternative 4. Facilities
located within or directly adjacent to meadow and riparian communities would be relocated, including all
employee cabins and three visitor tent cabins nearest the river at the Tuolumne Meadows Lodge and the
concessioner employee housing behind the store and grill. The Cathedral Lakes trailhead would be relocated
and the existing trailhead restored, and roadside parking would be removed from Tioga Road and the road to
the Tuolumne Meadows Lodge. Restoration activities in these locations would reduce disturbance and
fragmentation of meadow and riparian areas; increase opportunities for revegetation and restoration; enhance
connectivity between upland, meadow, and riparian areas; and enable the recovery of adjacent meadow and
riparian areas from the impacts of trampling.

Upgrading the wastewater treatment ponds and associated infrastructure would decrease risks to water quality
in meadow areas below the ponds. (As noted in chapter 8, the possibility of removing the wastewater treatment
ponds is an action that would be explored in a subsequent environmental compliance process, if the technology
is available to upgrade the existing treatment process to tertiary treatment.) Removing the 21 A-loop campsites
within 100 feet of the river and realigning the campground A-loop road would increase opportunities for
revegetation and restoration of riparian vegetation on the Lyell Fork. Eliminating concessioner stock day rides
and reducing pack stock use on the Glen Aulin trail would reduce impacts on native plant communities
associated with stock use (primarily trampling and the introduction of non-native species) at Tuolumne
Meadows, both near the concessioner stable and along stock use trails.

Overall, these actions would restore approximately 3.6 acres of meadow and riparian habitat and 2.9 acres of
upland habitat at Tuolumne Meadows (in addition to the approximately 167 acres of meadow and riparian
habitat that would be restored under the ecological restoration program [see “Environmental Consequences
Common to Alternatives 1-4,” above]). The implementation of the ecological restoration program and the site-
specific restoration proposed under alternative 4, in conjunction with reducing and consolidating visitor use in
more resilient locations, including delineation or fencing along formal trails to protect adjacent vegetation and
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soils, would be expected to achieve and maintain the proposed protective standard for unfragmented expanses
of meadow habitat (see chapter 5).

New development in previously undisturbed upland communities under alternative 4 to replace facilities
relocated away from sensitive habitat would include a new visitor contact station, picnic area, and formal
parking in an area west of Unicorn Creek; and a new concessioner housing area north of Tuolumne Meadows
Lodge. New development in these areas could disturb hydrologic connectivity between upland, meadow, and
riparian areas and could expose adjacent sensitive resources (e.g., Unicorn Creek) to the impacts of trampling.
Parking and administrative facilities would also be formalized at Pothole Dome and expanded in previously
disturbed upland communities at the existing visitor center parking area, the road to the concessioner stable,
the existing wilderness center area, and the Dog Lake/John Muir Trail trailhead near Bug Camp. However, the
adverse impacts of relocating parking and other facilities to upland areas would be relatively minor compared
with the impacts associated with leaving facilities in their current location in or adjacent to sensitive habitats.

The Tuolumne Meadows campground redesign would minimize the existing impact of indiscriminate vehicle
travel and parking within the existing boundary of the campground. New development to accommodate the
campground redesign would likely result in disturbance to upland habitat and introduce vehicle traffic to a
previously undisturbed location within the campground.

New trail connections between the new Cathedral Lakes trailhead and the Cathedral Lakes trail; the new visitor
contact station and the existing formal trail to Parsons Memorial Lodge from Tioga Road; the new visitor
contact station and the Cathedral Lakes trail; the campground and the John Muir Trail, and the new visitor
contact station and the store/grill area (along the south side of Tioga Road) would pass through primarily
upland vegetation; the impact of footpaths in these relatively resilient locations would be minor.

Overall, relocation of facilities and associated new development would result in up to 28.1 acres of disturbance
in upland habitats. In addition, although the NPS would provide increased amounts of designated parking areas
under alternative 4, use levels would be slightly more than under existing conditions. If the demand for visitor
use continues to increase, some visitors might be displaced to other locations along Tioga Road, particularly on
peak days. This could increase undesignated roadside parking outside the plan boundary and cause new
impacts on native subalpine vegetation communities along the road corridor.

Conclusion

Under alternative 4, native plant communities in wild segments of the Tuolumne River corridor would overall
remain undisturbed, with localized exceptions. The introduction of recreational boating could result in
localized impacts on riparian vegetation at put-in, portage, an take-out locations; however very limited use and
proposed mitigation measures (appendix O) would minimize this impact. Site-specific impacts associated with
foot traffic and stock use along trail corridors would be considerably reduced compared to the impacts of no
action, particularly in areas of higher use between Tuolumne Meadows, Dana Meadows, and Lyell Canyon and
between Tuolumne Meadows and Glen Aulin. This would result in a local long-term minor to moderate
beneficial impact on natural community structure, diversity, and productivity in the river corridor.

Although alternative 4 would increase designated parking at Tuolumne Meadows, if the demand for visitor use
continued to increase, there would be a greater potential for parking in undesignated locations outside the plan
boundary, which could cause new impacts on native vegetation communities along Tioga Road.

A reduction in risks to water quality and site-specific restoration of wetlands at the Glen Aulin High Sierra
Camp would result in a local long-term minor to moderate beneficial impact on native wetland and riparian
communities at the camp.
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In the scenic segments at Tuolumne Meadows, implementing a comprehensive ecological restoration program
and site-specific restoration of previously disturbed sites, in conjunction with reducing and consolidating
visitor use in more resilient locations, would result in a local long-term moderate beneficial impact on native
meadow and riparian community structure, diversity, and productivity. There would be a local long-term
minor to moderate adverse impact on upland communities associated with the relocation of some facilities out
of sensitive meadow and riparian areas. In terms of acres restored or disturbed, alternative 4 would result in
approximately 170.6 acres of restored meadow and riparian communities, 2.9 acres of restored upland
communities, and up to 28.1 acres of disturbance to native upland communities in scenic segments.

Cumulative Impacts

The past, current, and reasonably foreseeable plans and projects listed in appendix L that could have a
cumulative impact on vegetation resources in combination with alternative 4 are the same as those listed under
the no-action alternative.

In combination with cumulative plans and projects, alternative 4 would result in long-term moderate beneficial
impacts on native vegetation and short-term minor adverse impacts on upland vegetation at Tuolumne
Meadows.

Wildlife
Affected Environment

Overview

Yosemite National Park is one of the largest and least fragmented habitat blocks in the Sierra Nevada. The
Tuolumne River corridor plays an essential ecological role in linking habitats across the park’s landscape and
elevation gradients. In particular, the diversity and structural complexity of riparian habitat types make them
centers of high biodiversity (Rundel and Stuner 1998). Both terrestrial and aquatic species depend on riparian
ecosystems for their year-round availability of water, nutrients, food source, and organic matter. Highly
productive and diverse, riparian and aquatic systems (including meadows) are the most affected areas in the
Sierra Nevada (UC Davis 1996). Declining spatial extent and deterioration of riparian and wet meadow
ecosystems is occurring throughout California at an alarming rate (UC Davis 1996). While riparian and meadow
ecosystems occupy relatively little land area in Yosemite National Park, they represent the most biologically
diverse areas and, because of their vunerability, are priorities for ecological restoration (NPS, Hall 1997b).

Table 9-6 lists the representative plant and wildlife species in each of the habitat types throughout the river
corridor. Following table 9-6, wildlife are further described by geographic area.
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Table 9-6.

Summary of California Wildlife Habitat Relationship Types in the Tuolumne River Corridor

Habitat
Type

Dominant
Plant Species

Typical Wildlife Species

Amount of
Corridor in
Habitat type | (Acres)

Area

Lodgepole |Lodgepole pine, aspen, |Western terrestrial garter snake, northern alligator lizard, northern 41.6% 7,661
pine mountain hemlock goshawk, American robin, black swift, red-tailed hawk, white-throated
swift, Williamson's sapsucker, olive-sided flycatcher, mountain
chickadee, pine siskin, deer mouse, long-tailed vole, coyote, ermine,
long-tailed weasel, American badger, black bear
Montane Canyon live oak, black | Red-tailed hawk, American kestrel, flammulated owl, red-breasted 17.3% 3,180
hardwood | oak, Douglas-fir, sapsucker, Steller’s jay, northern flicker, white-throated swift, big
California laurel brown bat, California ground squirrel, deer mouse, brush mouse,
coyote, gray fox, long-tailed weasel, badger, striped skunk, black bear.
Barren Lichens, mosses Rosy finch, American pipit, rock wren, common raven, Belding's 11.6% 2,138
ground squirrel, American pika, yellow-bellied marmot
Wet Sedge species, rush California newt, American pipit, chipping sparrow, common 7.8% 1,435
meadow species, tufted hairgrass | nighthawk, house wren, northern pygmy owl, rough-winged swallow,
California kingsnake, sharp-tailed snake, Belding's ground squirrel,
coyote, black bear
Sierran Douglas-fir, sugar pine, | Western fence lizard, northern alligator lizard, band-tailed pigeon, barn 4.7% 869
mixed ponderosa pine swallow, dark-eyed junco, green-tailed towhee, northern flicker,
conifer Townsend'’s solitaire, Botta's pocket gopher, ermine, golden-mantled
ground squirrel, long-tailed weasel, black bear
Subalpine | Engelmann spruce, Clark’s nutcracker, Cassin’s finch, ruby-crowned kinglet, white- 2.3% 426
conifer subalpine fir, mountain | crowned sparrow, porcupine, bushy-tailed woodrat, heather vole, deer
hemlock mouse, black bear
Jeffrey pine | Jeffrey pine, sugar pine, | Sagebrush lizard, Pacific tree frog, red-tailed hawk, golden eagle, olive- 2.2% 408
lodgepole pine, white sided flycatcher, western wood-pewee, Steller’s jay, bushy-tailed
fir, red fir, incense-cedar | woodrat, golden-mantled ground squirrel, striped skunk, black bear,
coyote, gray fox, ermine
Riverine Water moss, algae, California newt, Pacific tree frog, western pond turtle, widgeon, 2.2% 401
duckweed spotted sandpiper, common goldeneye, common raven, mallard,
northern river otter, mink, black bear
Montane White alder, black Pacific tree frog, sharp-tailed snake, red-tailed hawk, mountain quail, 1.9% 341
riparian cottonwood, willow western screech owl, long-eared owl, belted kingfisher, cliff swallow,
black phoebe, American dipper, song sparrow, mink, mountain beaver,
western mastiff bat, black bear
Montane Huckleberry oak, Sierra | Gilbert's skink, southern alligator lizard, red-tailed hawk, California 1.8% 326
chaparral chinquapin, whitethorn | quail, bushtit, barn swallow, ruby-crowned kinglet, California ground
ceanothus, Fremont squirrel, Botta's pocket gopher, coyote, California pocket mouse,
silktassel, bitter cherry | badger, striped skunk, black bear
Juniper Western juniper, Jeffrey | Sagebrush lizard, western rattlesnake, American kestrel, Say’s phoebe, 1.6% 292
pine, sagebrush rock wren, common raven, white-breasted nuthatch, Townsend's
solitaire, pinion mouse, black-tailed jackrabbit, bushy-tailed woodrat,
coyote, mule deer.
Blue oak — | Foothill pine, blue oak, | Gilbert's skink, western fence lizard, crow, Anna’s hummingbird, black- 1.4% 255
foothill pine | interior live oak throated grey warbler, cedar waxwing, Cooper’s hawk, Lawrence’s
goldfinch, fringed myotis, grey fox
Ponderosa | Ponderosa pine, Western fence lizard, western rattlesnake, sharp-shinned hawk, <1% 163
pine incense-cedar, Douglas- | American kestrel, acorn woodpecker, violet-green swallow, barn
fir, white fir, canyon live | swallow, yellow warbler, chipping sparrow, California ground squirrel,
oak, black oak, Jeffrey | mountain pocket gopher, coyote, badger, striped skunk, black bear
pine, sugar pine
Red fir Red fir Western terrestrial garter snake, northern alligator lizard, red-tailed <1% 129
hawk, golden eagle, black swift, olive-sided flycatcher, red-breasted
sapsucker, golden-mantled ground squirrel, deer mouse, bushy-tailed
woodrat, coyote, long-tailed weasel, black bear
Aspen Aspen, willows, alders | Calliope hummingbird, dusky flycatcher, house wren, red-naped <1% 90
sapsucker, Wilson’s warbler, Botta’s pocket gopher, mule deer, western
jumping mouse
Mixed Scrub oak, ceanothus Common kingsnake, striped racer, western rattlesnake, Anna’s <1% 69
chaparral species, manzanita hummingbird, ash-throated flycatcher, common poorwill, rufous-
species crowned sparrow, turkey vulture, western screech owl, golden-mantled
ground squirrel, coyote, black bear
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Amount of
Habitat Dominant Corridorin | Area
Type Plant Species Typical Wildlife Species Habitat type | (Acres)
Alpine Goldenweed, mountain | Western terrestrial garter snake, Cassin’s finch, dark-eyed junco, <1% 63
dwarf heather peregrine falcon, rufous hummingbird, pine grosbeak, turkey vulture
shrub
Annual Wild oats, soft chess, Pacific tree frog, western spadefoot, gopher snake, racer, black <1% 52
grassland | brome species phoebe, great blue heron, great horned owl, mallard, big brown bat,
broad-footed mole, brush rabbit, pinon mouse
White fir White fir, Douglas fir, Western fence lizard, American kestrel, band-tailed pigeon, black swift, <1% 40
sugar pine fox sparrow, northern flicker, sharp-shinned hawk, Townsend'’s

solitaire, violet-green swallow, big brown bat, gray fox, black bear

Lacustrine | Algae, sedges Western pond turtle, western aquatic garter snake, eared grebe, great <1% 37
blue heron, bufflehead, spotted sandpiper, Northern river otter, little
brown myotis bat, merganser

Montane Douglas-fir, incense- Western fence lizard, northern alligator lizard, sharp-shinned hawk, <1% 12
hardwood- | cedar, ponderosa pine, | Cooper’s hawk, calliope hummingbird, red-breasted sapsucker, olive-
conifer black oak, big-leaf sided flycatcher, big brown bat, coyote, grey fox, long-tailed weasel,

maple badger, striped skunk, black bear
Fresh Cattail, bulrush, redroot | California newt, western aquatic garter snake, green-winged teal, <1% 5
emergent | nutgrass osprey, red-winged blackbird, song sparrow, northern river otter,
wetland striped skunk.

Alpine Habitat
Wild Segments: Lyell Fork and Upper Dana Fork

Alpine habitat in the upper reaches of the Dana and Lyell Forks is important for numerous animal species,
including migratory birds, amphibians, and small mammals. Mammals found in these habitat areas include Inyo
shrew (Sorex tenellus), Mount Lyell shrew (Sorex lyelli), American pika (Ochotona princeps), yellow-bellied
marmot (Marmota flaviventer sierrae), alpine chipmunk (Eutamias alpinus), mountain lion (Felis concolor),
mule deer (Odocoileus hemionus), and Belding’s ground squirrel (Citellus beldingi). Bighorn sheep (Ovis
canadensis sierrae) herds may still use areas within the Tuolumne River corridor at the very highest reaches of
the watershed (see the “Special Status Species” section, below). Birds include the common raven (Corvus
corax), rock wren (Salpinctes obsoletus), Sierra Nevada rosy finch (Leucosticte tephrocotis dawsonti), and the
American pipit (Anthus ubescens). Special status reptiles and amphibians include the Mount Lyell salamander
(Hydromantes platycephalus) (see “Special Status Species” section, below).

Subalpine Habitat
Wild Segments: Lyell Fork and Upper Dana Fork

Scenic Segments: Lower Dana Fork and Tuolumne Meadows

The exceptional diversity of river-related habitat types in the subalpine meadows at Tuolumne Meadows and
along the Dana Fork and the Lyell Fork is especially important to wildlife, and the importance of these systems
to the productivity and diversity of wildlife throughout the entire river corridor cannot be overstated. Meadow
systems provide critical breeding and foraging habitat for a suite of animal species, including invertebrates,
which represent the largest taxon (group) of wildlife found in the Tuolumne River corridor and which form the
foundation for higher level food chain interactions. The meadow invertebrate assemblage at Tuolumne
Meadows has been found to be remarkably diverse, with relatively low dominance of any one form (Holmquist
and Schmidt-Gengenbach 2008).

A number of bird and bat species use habitats in and around Tuolumne Meadows and Dana Meadows: the
black-backed woodpecker (Picoides arcticus), brown creeper (Certhia americana), mountain chickadee (Poecile
gambeli), and great horned owl (Bubo virginianus) are forest species that use such areas for nesting. Spotted bats
(Euderma maculatum) have been detected feeding on the rich insect life of the meadows (Pierson and Rainey
1993), and the violet green swallow (Tachycineta thalassina) uses the meadows for foraging.
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Mule deer (Odocoileus hemionus) take advantage of the cover provided by montane meadow vegetation by
hiding their fawns under the dense herbaceous canopy. Deer are commonly seen summer residents in the
Tuolumne Meadows and Dana Meadows area. Sierra mountain beavers (Aplodontia rufa californica), gray
bushy-tailed woodrats (Neotoma cinerea), and Sierra white-tailed jack rabbits (Lepus townsendii sierrae) take
advantage of the high water table and moist vegetation. Small mammals, such as golden-mantled ground
squirrels (Spermophilus lateralis), mountain pocket gophers (Thomomys sp.), and voles (Microtus montanus)
feed on both aboveground and belowground meadow vegetation, and play a significant role in decomposition
through soil mixing. Pacific tree frogs (Pseudacris regilla) and water shrews frequent the moist vegetation
edging stream channels. Reptiles such as the northern alligator lizard (Elgaria coerulea) might be present.
Mammals such as black bear (Ursus americanus), river otter (Lontra Canadensis), mule deer, and mountain lion
use this area as a migration and travel corridor between the high country in summer and lower elevations
during winter as they follow seasonal availability of food sources or movements of prey.

During the summer, Tuolumne Meadows receives the greatest amount of visitor use in the corridor and is
consequently the most altered by human disturbance. Meadow invertebrates are especially sensitive to
fragmentation by trail corridors, with declines in species abundance and diversity observed as much as two
meters away from trailbeds in seemingly undisturbed vegetation (Holmquist and Schmidt-Gengenbach 2004).
Species adapted to human disturbance, such as black bear, Douglas squirrel (Tamiasciurus douglasii), Belding’s
ground squirrel, and mule deer, remain relatively common. With the closure of Tioga Road each year from late
fall to late spring, other species undoubtedly frequent this area.

As noted in the “Vegetation” section above, changes in the ecological integrity of Tuolumne Meadows are
evidenced by a much higher occurrence of bare ground and a difference in the types of meadow vegetation
from what would be expected for an area with an intact wet meadow hydrologic regime (NPS, Buhler et al.
2010e; Cooper et al. 2006; Millar et al. 2004). Researchers suspect that a disruption of ecological processes
resulting from historic development and use, coupled with the emerging stress of more frequent periods of low
precipitation, is being exacerbated by changes in meadow hydrology, foot traffic, and possibly disturbance by
wildlife (NPS, Buhler et al. 2010e; Cooper et al. 2006). Research is warranted to further understand the effects
of pocket gophers, voles and deer on the establishment and growth of perennial plants typical of wet meadows
(NPS, Noon and Martin 2010i).

Non-native, brown-headed cowbirds (Molothrus ater) have increased in the Sierra Nevada (Laymon 1987) and
threaten native bird species. Cowbirds are nest parasites that lay their eggs in the nests of other birds, usually
songbirds. The cowbird eggs hatch before the eggs of the host species, and the larger, more vigorous cowbird
young then either eject the eggs or young of the host species or outcompete the host’s young for food. This
parasitism can have a devastating effect on the population of some songbird species. The spread of cowbirds
has been associated with human disturbance and activities, especially areas frequented by stock use, such as
stables, corrals, campgrounds, and residential areas (Laymon 1987).

Brown-headed cowbirds are found in Yosemite from El Portal to above Tuolumne Meadows, where their
presence is facilitated by humans and livestock. The magnitude of the impact of brown-headed cowbirds on
native species at higher elevations is unclear. Some research indicates that their impact decreases with
elevation, due to the differences in reproductive timing between cowbirds and native species. Nonetheless, the
adaptation of cowbirds to parasitism of high-elevation bird species is possible; in summer of 2009, NPS staff
noted cowbirds in the stock use areas of upper Lyell Canyon. This indicates that the threat to native birds might
be extending into remote backcountry areas. The NPS will continue to investigate the effects of brown-headed
cowbirds throughout the park.
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Canyon Habitat
Wild Segment: Grand Canyon

The river-dependent habitat types, such as pools, riffles, and steep cliffs, between Tuolumne Meadows
(elevation 8,600 feet) and Hetch Hetchy Reservoir (elevation 3,800 feet) support a diverse assemblage of
species, including special status bird and bat species. At least two bat species, the spotted bat (Euderma
maculatum) and greater western mastiff bat (Eumops perotis californicus), have been located throughout the
canyon at Pate Valley and closer to Hetch Hetchy Reservoir (Pierson and Rainey 1998). Birds sighted along this
section of the river include the bald eagle (Haliaeetus leucocephalus), American peregrine falcon (Falco
peregrines anatum), osprey (Pandion haliaetus [Siegel and DeSante 2002]), and California spotted owl (Strix
occidentalis occidentalis [Moritz 2007]). Amphibians and reptiles observed here include the Pacific tree frog,
western fence lizard (Sceloporus occidentalis), Sierra gartersnake (Thamnophis couchii), and western rattlesnake
(Crotalus viridis helleri) (Moritz 2007). Mammals such as black bear, mule deer, and mountain lion use this area
as a migration and travel corridor between the high country in summer and lower elevations during winter as
they follow seasonal availability of food sources or movements of prey. River otter (Lutra canadensis) have also
been sighted in the Grand Canyon.

Lower-Elevation Habitat
Scenic Segment: Administrative Area below O’Shaughnessy Dam

Wild Segment: Poopenaut Valley

The largely undisturbed, low-elevation, riparian and meadow communities in Poopenaut Valley provide habitat
for an exceptionally diverse assemblage of bird species and bat species, including special status species (for both
birds and bats). Amphibian and reptile diversity is especially high in these lower elevation zones. Surveys
conducted by NPS staff between 2008 and 2010 documented 2 amphibian species and 8 reptile species in
Poopenaut Valley, including Western pond turtle (Actinemys marmorata), a California species of special
concern. These same river surveys documented 5 amphibian species and 14 reptile species between the
O’Shaughnessy Dam and the Early Intake Diversion Dam (located outside of the park’s western boundary),
including two California species of special concern, the Western pond turtle and the foothill yellow-legged frog
(Rana boylii). However, foothill yellow-legged frogs have not been detected within park boundaries.

Bird species are numerous throughout this section of river. Recent sightings include ash-throated flycatcher
(Myiarchus cinerascens), Bullock’s oriole (Icterus bullockii), Lawrence’s goldfinch (Carduelis lawrencei),
northern rough-winged swallow (Stelgidopteryx serripennis), pied-billed grebe (Podilymbus podiceps), and oak
titmouse (Baeolophus inornatus) (Siegel and DeSante 2002; Moritz 2007). Mammals frequently reported are
black bear and mountain lion (Moritz 2007) as well as several bat species. Preliminary results from a 2011
survey show an impressive diversity of bats and indicate that 16 out of the 17 bat species documented in the
park occur in Poopenaut Valley, including the California spotted bat, the Western mastiff bat, and the
Townsend’s big-eared bat (Corynorhiuns townsendi).

Despite an altered hydrologic regime resulting from the presence of O’Shaughnessy Dam, riparian and meadow
habitat types in Poopenaut Valley continue to provide important habitat for a variety of plant and animal
species, many of them sensitive indicators of habitat quality (NPS, Stock et al. 2007i). Initial studies suggest that
because of several factors unique to its setting (e.g., a low overall gradient, a downstream bedrock construction
that promotes floodplain inundation, upslope glacial moraines that contribute sediment to the river),
Poopenaut Valley and its ecosystems have largely been spared the severe impacts seen downstream of other
dams. In addition, due to its relative inaccessibility and protection within Yosemite National Park, the
Poopenaut Valley area is one of the few undeveloped riparian and meadow ecosystems at this elevation in the
region.
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As noted above, brown-headed cowbirds have increased in the Sierra Nevada (Laymon 1987), and their
presence threatens native bird species. Their nest parasitism can have a devastating effect on the population of
some songbird species and may be partially responsible for the apparent disappearance of willow flycatchers
(Empidonax traillii) from areas below O’Shaughnessy Dam.

Environmental Consequences Methodology

Impact assessments for wildlife rely substantially on professional judgment supported by the best available
science, including written reports, existing data sets, peer-reviewed scientific publications, and relevant past
studies.

Four primary parameters are used to evaluate impacts: (1) the amount, distribution, and integrity of wildlife
habitat; (2) the integrity of habitat (including past disturbance); (3) the relative importance of habitat; and (4)
the potential for disturbance from human presence. Impacts on the native plant communities and hydrologic
processes that support wildlife habitat are assessed under “Vegetation” and “Hydrology,” above. Analysis was
based on the assumptions listed below.

= The greater the size of a biotic community and the stronger its links to neighboring communities, the more
valuable it is to the integrity and maintenance of biotic processes. Development may potentially limit the size
of a community and/or fragment and disassociate communities from each other.

= The more developed areas become, the less valuable they are as wildlife habitat. New development would
increase human presence and increase the potential for disturbance in the area of the development. The
potential for negative wildlife interactions (such as human injury from wildlife and the introduction of
unnatural food sources) also would increase. The removal of development from an area would increase the
value of the habitat. However, it is important to recognize that in some cases, development serves to
concentrate visitor impact and reduce disturbance associated with dispersal of the same number of visitors.
“Containment” of disturbance within a designated area may preserve integrity of habitat and prove more
valuable to wildlife.

= The effects of human food and garbage on the behavior, distribution, and abundance of wildlife species
would continue in existing developments and begin in new developments.

» Disturbance in or near a river and its tributaries may reduce the productive capabilities of associated natural
communities. Modifications to river form (including those that would constrain the river from migrating or
changing course), soil compaction, loss of riparian vegetation, removal of woody debris, and accelerated
erosion and sediment transport influence important habitat characteristics, such as riffle/pool complexes,
substrate type, location, and cover. These physical aspects often determine the composition of vegetative and
aquatic communities. Modifications that prohibit surface or subsurface water flows into meadow and
wetland habitats may cause instability in these habitats.

= Roads are generally barriers to wildlife and fragment habitat.
= Noise and light pollution negatively affect wildlife species.

= Development and impacts in riparian zones may influence critical water quality elements such as water
temperature, suspended sediments, and nutrients. These elements interact in complex ways in aquatic
systems and directly and indirectly influence patterns of growth, reproduction, and migration of aquatic
organisms.

= Ecological restoration of native communities would involve some short-term adverse impacts (e.g., smoke
from prescribed burning) but over time can successfully replicate natural processes.
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Proposed management actions under each alternative were evaluated in terms of the context, intensity, and
duration of the impacts, as defined below, and whether the impacts were considered to be beneficial or adverse
to the natural environment. Generally, the methodology for natural resource impact assessment follows
direction provided by the CEQ (CFR 40:1508.27).

Context: The context of the impact considers whether the impact would be local or regional. For the purposes
of this analysis, local impacts on wildlife or plants are those that occur within or adjacent to the Tuolumne
River corridor. Regional impacts are impacts within the park and outside of the park in similar habitat types in
the Sierra Nevada. Context suggests that certain impacts depend upon the setting of the proposed action. For
instance, impacts that reduce the value of the Tuolumne River in providing connectivity between habitat types
could be minor if such connections are abundant in a given region, moderate or major if they are not.

Intensity: The intensity of the impact considers effects of an action on the size and integrity of native habitats,
diversity, and species populations. These designations are used to describe both beneficial and adverse impacts.
Negligible impacts would have no measurable or perceptible changes on wildlife habitat or populations. Minor
impacts would be localized within a relatively small area, and the impacts on the integrity of animal populations
would not be expected to have an overall effect on natural community structure. Without further impacts,
negative effects may be reversed and habitat quality would recover. Moderate impacts would be clearly
detectable on wildlife habitat and populations and would be sufficient to cause a change in the abundance,
distribution, quantity, or integrity of species; community ecology (e.g., the numbers of different kinds of species
present); or natural processes (e.g., hydrology). Major impacts would be substantial and highly noticeable, with
the potential for permanent landscape-scale changes in the distribution, quantity, or integrity of species;
community ecology; and natural processes.

Duration: A short-term impact would have an immediate effect on native habitat, diversity, and native
populations, but would not cause long-term declines in populations or diversity. Short-term impacts are
normally associated with transitional types of activities, such as facility construction. Long-term impacts would
lead to a loss of native habitat, diversity, and species populations, as exhibited by a decline in species
abundance, viability, and/or survival.

Type: The type of impact considers whether the impact would be beneficial or adverse. Impacts are considered
beneficial if an action would cause no detrimental effect and would increase the size or integrity of species
populations or habitat components; reduce disturbance to native ecosystem processes; increase native species
richness or diversity; or otherwise increase native habitat quantity or quality. Impacts are considered adverse if
they would decrease the size, integrity, or diversity of native habitat.

Environmental Consequences of the No-Action Alternative

The no-action alternative would be a continuation of the current wildlife condition and management, as
described under chapter 8 and “Affected Environment,” above.

Wild Segments

Continuation of current wilderness policies, including protection of natural processes, visitor education with
an emphasis on Leave-No-Trace practices, and restrictions on amounts and locations of overnight use, would
protect intact natural habitats, including the distribution, numbers, population composition, and interaction of
native species. Overall, habitat in wilderness would remain undisturbed under the no-action alternative, with
site-specific exceptions associated with trail corridors. Habitat in predominantly untrailed alpine areas would
remain undisturbed. In subalpine areas, site-specific impacts would result from foot and stock traffic along trail
corridors radiating outward from Tuolumne Meadows and Tioga Road, and at pack stock camps and grazing
areas in upper Lyell Canyon. Disturbances from these human activities include noise, human presence, stock
presence, and disturbance to habitat components such as vegetation trampling, soil compaction, and manure
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deposition by pack stock. Disturbance would be more apparent closer to Tioga Road and Tuolumne Meadows,
where visitors can access wilderness more readily; impacts in these areas (e.g., Dana Meadows) may be regional
for wildlife because the subalpine meadow system is critical foraging and breeding habitat for a number of
species.

Disturbance at Glen Aulin would include noise, artificial light, human presence, and the presence of human
food and garbage. Fragmentation of a wetland by the existing corral and trail, as well as threats to water quality
from aging utilities and a leach mound currently operating at capacity, would have adverse impacts on
associated riparian habitats. In addition, wildlife that use this section of the river as part of an important
migration and travel corridor, such as black bear and mule deer, would be affected by habitat fragmentation.

Canyon habitat between Tuolumne Meadows and Glen Aulin, and between Glen Aulin and Hetch Hetchy
Reservoir, is intact overall, with minor site-specific exceptions along trail corridors. Trail use in the canyon
communities below Glen Aulin and beyond Waterwheel Falls is far less common than above Glen Aulin, and
pack stock use in this area is nearly nonexistent. Impacts in these wilderness areas would be very minor and
associated with occasional noise, human presence, and some modification to habitat from vegetation loss and
soil compaction along trail corridors.

Lower-elevation communities below O’Shaughnessy Dam would remain largely undisturbed. Where the river
corridor begins, approximately 0.25 mile downstream of the dam, there might be disturbance from noise,
automobile traffic, and human presence; however, most of these activities would be limited to the small portion
of the Hetch Hetchy Road that traverses the corridor.

Habitat at Poopenaut Valley is generally considered intact (although the impact of controlled dam releases on
ecosystems downstream is not yet fully understood). There is only occasional human presence in this area and
no pack stock use. Ongoing monitoring indicates that NPS efforts to remove inappropriate fire rings and
campsites and restore social trails are resulting in fewer impacts from human use in these areas.

Scenic Segments

As noted in the “Affected Environment,” above, Tuolumne Meadows receives the greatest amount of visitor
use in the corridor and is consequently the most altered by human disturbance. These disturbances would be
expected to continue under the no-action alternative, and would include noise, artificial light, human presence,
human food and garbage, vehicle traffic, fragmentation of habitat, and modification of habitat components
such as native soils and plant communities. The majority of visitor and administrative infrastructure at
Tuolumne Meadows (e.g., visitor services, utilities, formal parking areas, employee housing) would continue to
adversely affect subalpine habitat through fragmentation and the imposition of barriers to wildlife movements.

Day use in Tuolumne Meadows would be expected to continue to increase without any additional management
controls. Increasing use levels have been accompanied by increases in roadside shoulder parking, informal
trails, and intensive use at popular destinations such as Soda Springs. This trend would be expected to continue.
These activities result in vegetation trampling, soil compaction, and erosion, and diminish the quality of
meadow and riparian habitat near areas experiencing high use.

Impacts on subalpine meadow habitat in this area would continue to affect wildlife species that rely on the
subalpine meadow ecosystem for foraging, breeding, nesting, and other uses by reducing the quality of habitat.
This potentially forces species to find suitable habitat elsewhere in the region.

Wildlife management would continue to include bear awareness information for visitors and facilities such as
bear boxes in the campgrounds and bear-resistant dumpsters throughout developed areas; these measures
would continue to discourage foraging by bears and reduce the number of human-wildlife conflicts in this area.
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Measures already in place to protect sensitive species and habitats, such as efforts to monitor and reduce noise
and light pollution, would continue.

Conclusion

Under the no-action alternative, the continuation of current wilderness policies in wild segments of the
Tuolumne River corridor would protect intact natural habitats, including the distribution, numbers, population
composition, and interaction of native species. Species and habitat in predominantly untrailed alpine areas
would remain undisturbed. In subalpine areas, habitat would remain overall undisturbed, with site-specific
exceptions associated with trail corridors used by hikers and pack stock. These impacts would be minor and
most evident closer to high-use areas such as Tuolumne Meadows. At Glen Aulin High Sierra Camp, habitat
fragmentation and human disturbance would have minor adverse impacts on wildlife species, particularly those
who use this area as a migration corridor. Between Glen Aulin and Hetch Hetchy Reservoir, and below
O’Shaughnessy Dam, there would be local short-term negligible to minor adverse impacts on species and
habitats due to occasional foot traffic and camping in these relatively remote areas.

At scenic segments near Tuolumne Meadows, human disturbance at developed areas, diminished habitat, and
fragmented habitat would continue to cause local long-term minor to moderate adverse impacts on wildlife
species. This impact may be regional because the subalpine meadow system in these segments is a critical
foraging and breeding area.

Cumulative Impacts

Past actions that would have contributed to adverse cumulative impacts on wildlife along the Tuolumne River
include the construction and maintenance of visitor and administrative facilities at Tuolumne Meadows, Glen
Aulin, and along the Tioga Road corridor.

The following recently completed actions from the cumulative projects list in appendix L would have had
beneficial impacts on wildlife:

= The project to restore disturbed areas at the Tuolumne Meadows Lodge, which included site drainage
improvements and native plant restoration.

= Various water quality improvement projects, as noted in the “Hydrology” affected environment section and
in appendix M.

The following current and/or reasonably foreseeable future actions, projects, and plans could have a
cumulative effect on wildlife:

= Projects to improve the parkwide communications data network and to improve the Tuolumne Meadows
water treatment system could result in short-term impacts from thinning or selective removal of vegetation.

» The Scenic Vista Management Plan and Fire Management Plan could result in short-term impacts from
thinning or selective removal of vegetation.

» Implementation of the upcoming Wilderness Stewardship Plan and the High-Elevation Aquatic Ecosystem
Recovery and Stewardship Plan would result in beneficial impact on habitat in the Tuolumne River corridor
through restoration activity.

Environmental Consequences Common to Alternatives 1-4
Wild Segments

Canyon habitat between Tuolumne Meadows and Hetch Hetchy Reservoir would remain undisturbed with the
exception of very localized, minor disturbances, such as occasional noise, human presence, and some
modification to habitat from vegetation loss and soil compaction along trail corridors.
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As under the no-action alternative, lower-elevation communities below O’Shaughnessy Dam would remain
largely undisturbed. Habitat would remain intact (although the impact of controlled dam releases on
ecosystems downstream is not yet fully understood), with only occasional human presence in this area and no
pack stock use. There would be minor amounts of disturbance from human presence associated with the Hetch
Hetchy Road and upstream dam operations. Ongoing monitoring efforts to remove inappropriate fire rings and
campsites and restore social trails in the Poopenaut Valley area would continue to benefit species and habitats.

Scenic Segments

Wildlife management would continue to include bear awareness information for visitors and facilities such as
bear boxes in the campgrounds and bear-resistant dumpsters throughout developed areas. These measures
would continue to discourage foraging by bears and reduce the number of human-wildlife conflicts in this area.
Measures already in place to protect sensitive species and habitats, such as reducing noise and light pollution,
would continue.

In all action alternatives, new designated parking areas and associated administrative facilities would be
relocated south of Tioga Road. Construction south of Tioga Road in upland habitat would require removal of
trees, including removal of potentially occupied habitats, such as mature conifer and hardwood trees,
hollowed-out trees, or snags. This could affect breeding bats or birds by removing nests or roosts and could
result in the harassment of adults from active nests or roosting sites located in the vicinity. Tree removal would
be minimized through site design, and, if possible, older trees and snags would be retained for habitat. In
addition, surveying potential habitat prior to construction would minimize potential impacts on nesting or
roosting species.

Demolition and ecological restoration activities could disturb wildlife in meadow areas, and these activities in
combination with new construction could disturb wildlife in upland areas. This disturbance would be local and
short term. Demolition or removal of existing buildings and associated infrastructure would generate noise and
ground vibrations, disturb habitat, and create other disturbances associated with human presence. Use of heavy
equipment would create the potential for injury or death of small species. These activities could cause wildlife
to relocate or avoid the area and could cause breeding birds to abandon their nests or avoid using the
immediate area. The implementation of mitigation measures, such as surveying potential habitat prior to
construction (especially during important breeding seasons) and minimizing or avoiding noise and visual
disturbances to wildlife, would reduce the intensity of the impacts.

Environmental Consequences of Alternative 1

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 1 on wildlife are described below.

Wild Segments

Wilderness management policies described under the no-action alternative would continue with alternative 1.
Overall, habitat in alpine and subalpine wilderness areas would remain undisturbed, with site-specific impacts
from foot traffic along trail corridors radiating outward from Tuolumne Meadows and Tioga Road. Eliminating
concessioner stock day rides, reducing concessioner pack stock use, eliminating commercial pack stock use,
and the overall reduction in use levels would have a beneficial impact on wildlife by reducing disturbance
associated with foot traffic and eliminating many of the impacts related to pack stock (e.g., manure and impacts
on native vegetation near campsites and grazing areas), particularly in upper Lyell Canyon. This could also
deter brown-headed cowbirds from establishing a greater presence in Lyell Canyon and Glen Aulin.

Removal and restoration of the Glen Aulin High Sierra Camp would have beneficial impacts for wildlife,
including a substantial reduction in disturbance associated with noise, human food, and garbage; elimination of
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artificial light; elimination of the camp’s corral; and a reduction in habitat fragmentation. It would also remove
much of the foot traffic and all of the pack stock traffic associated with the camp.

Scenic Segments

Removal of commercial and associated administrative facilities, informal trails, and roadside parking under
alternative 1 would result in large areas of restored habitat, particularly high-value riparian and meadow
habitat. In addition, implementation of a comprehensive ecological restoration program, as described in
chapters 5 and 7 and in appendix H, would enhance habitat for wildlife by reducing fragmentation, restoring
native vegetation, and improving hydrologic function (see “Vegetation” and “Hydrology” resource topics
earlier in this chapter). In addition, removing overnight accommodations, eliminating commercial services, and
substantially lowering day and overnight use levels would reduce noise disturbance, artificial light, and sources
of human food and garbage. Near-elimination of concessioner stock use would also reduce stock-related
disturbance at the concessioner stable and along trail corridors at Tuolumne Meadows, including noise,
vegetation loss on trails, and risks to water-quality associated with manure. Additionally, a combined stables
operation and significantly reduced stock use could deter brown-headed cowbirds from establishing a greater
presence at Tuolumne Meadows.

In order to remove parking and facilities from more sensitive meadow and riparian habitat, construction of
replacement facilities would occur in previously disturbed upland areas south of Tioga Road. There would also
be two new trails constructed: one through upland habitat south of Tioga Road and another from the current
store and grill area to the John Muir Trail. These trails would cause minor disturbance to wildlife from habitat
fragmentation and increased human presence in these areas.

Conclusion

Under alternative 1, wildlife species and habitat in predominantly untrailed alpine areas would remain
undisturbed. Subalpine habitat in wilderness would remain overall undisturbed with site-specific exceptions,
generally confined to trail corridors and where wilderness borders high-use areas. Reductions in concessioner
pack stock use, elimination of concessioner day rides, elimination of commercial pack stock use, and overall
lower use levels would have a local and potentially regional long-term moderate beneficial impact on wildlife by
reducing human-caused disturbance along trail corridors accessed from Tuolumne Meadows and Tioga Road.

Eliminating pack stock use areas in Lyell Canyon and removing the Glen Aulin High Sierra Camp would result
in a local long-term moderate beneficial impact on wildlife species and habitat. Canyon and lower-elevation
habitat between Glen Aulin and Hetch Hetchy Reservoir and below O’Shaughnessy Dam would remain
undisturbed, with the exception of local negligible adverse impacts from disturbances such as occasional noise,
human presence, and very minor modification to habitat from vegetation loss and soil compaction along trail
corridors.

In scenic segments at Tuolumne Meadows, there would be local and regional long-term moderate beneficial
impacts on wildlife resources from implementation of an ecological restoration program, and extensive site-
specific restoration where facilities would be removed from high-value meadow and riparian areas. There
would be local short-term minor adverse impacts associated with ecological restoration activities and local
short-term and long-term adverse impacts resulting from facility construction.

Cumulative Impacts

The effects of past, current, and reasonably foreseeable future actions in combination with alternative 1 would
be the same as under the no-action alternative, with the following exception:

Considered in conjunction with cumulative projects and plans, alternative 1 would have a local and regional
long-term moderate beneficial impact on wildlife corridorwide, in particular with the proposed reductions in
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use levels corridorwide and implementation of a comprehensive ecological restoration program. However, the
cumulative effect of multiple construction activities at Tuolumne Meadows and along the Tioga Road corridor
would be likely to adversely affect wildlife species in the short term. Mitigation measures would be used to
offset these impacts. Although the disturbance would be temporary, species mortality, loss of reproductive
potential, or abandonment of breeding sites would have an adverse impact on local bird and bat populations in
particular.

Environmental Consequences of Alternative 2

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 2 on wildlife are described below.

Wild Segments

Current wilderness management policies described under the no-action alternative would continue with
alternative 2. Overall, habitat in alpine and subalpine wilderness areas would remain undisturbed, with site-
specific impacts from foot and pack stock traffic along trail corridors radiating outward from Tuolumne
Meadows and Tioga Road. The reduction in concessioner stock day rides and reductions in commercial pack
stock use would have local and potentially regional, minor, beneficial impacts on wildlife by reducing impacts
(e.g., noise, human presence, stock presence) and disturbance to habitat components (e.g., vegetation
trampling, soil compaction, and risks to water quality). Increased regulation on the timing, location, and
amount of commercial pack stock use in Lyell Canyon would have a moderate, beneficial impact on species and
meadow/riparian habitat through early season closures, formal designation of access routes, and relocation of
use to less sensitive locations.

Disturbance at Glen Aulin would continue to include noise, artificial light, human presence, the presence of
human food and garbage, and habitat fragmentation for species that use this section of the river as a migration
and travel corridor. Restoration of wetland areas currently fragmented by the existing corral and trail would
have a beneficial impact on small areas of wetland and riparian habitat.

Recreational boating between Tuolumne Meadows and Pate Valley would not be expected to have more than a
negligible, adverse impact on wildlife because this use would be extremely limited. To avoid the introduction of
non-native species, such as invasive mussels, boaters would be required to ensure that boats are clean (mud
free) and dry before entering the park, and boats would need to be drained of residual water as a provision of
obtaining a boating permit (see appendix O, “Mitigation Measures™).

Scenic Segments

Under alternative 2, site-specific restoration where facilities are relocated away from high-value habitat (e.g.,
relocation of the Cathedral Lakes trailhead and relocation of roadside parking along Tioga Road) would
provide localized, beneficial impacts on wildlife habitat. Additionally, a combined stables operation and
significantly reduced stock use could deter brown-headed cowbirds from establishing a greater presence at
Tuolumne Meadows.

The primary beneficial impact on habitat would result from implementation of a comprehensive ecological
restoration program as described in chapters 5 and 8, which would result in large areas of restored, naturally
functioning habitat, particularly high-value riparian and meadow communities (also see the “Vegetation” and
“Hydrology” sections earlier in this chapter). Retention of overnight accommodations, commercial services,
and potentially higher use levels than existing levels would perpetuate noise disturbance, artificial light, and
sources of human food and garbage in the Tuolumne Meadows area, similar to conditions under the no-action
alternative.
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In order to remove parking and facilities from more sensitive meadow and riparian habitat and to improve
visitor services, new construction for replacement facilities would occur in previously disturbed and
undisturbed upland areas at Road Camp, an area south of Tioga Road near the existing wastewater treatment
plant (for a consolidated stable operation), an area south of Tioga Road near Unicorn Creek (for parking), the
Dog Lake/John Muir Trail parking area, the Lembert Dome parking area, and Gaylor Pit (for concessioner
housing). The NPS would construct new trails through upland habitat south of Tioga Road and from the
location of the store and grill, through the meadow, to Parsons Memorial Lodge. There would also be an
expansion of the existing campground into previously undisturbed upland habitat. New development in upland
areas would further fragment habitat and increase human presence and, in some cases, vehicle traffic.
Constructing a trail from the commercial services area to Parsons Memorial Lodge would adversely impact
sensitive meadow communities through fragmentation, soil compaction, vegetation loss, and an increased
potential for trampling.

Conclusion

Under alternative 2, wildlife species and habitat in predominantly untrailed alpine areas would remain
undisturbed. Subalpine habitat in wilderness would remain overall undisturbed with site-specific exceptions,
generally confined to trail corridors and where wilderness borders high-use areas. Reducing concessioner stock
day rides and reducing commercial stock use would have a local and potentially regional long-term minor
beneficial impact on wildlife habitat by reducing human-caused disturbance along trail corridors accessed from
Tuolumne Meadows and Tioga Road.

There would be a local long-term moderate beneficial impact on wildlife species and habitat resulting from
increased regulation on the timing and location of pack stock use in upper Lyell Canyon. Restoration activities
at Glen Aulin High Sierra Camp would have a local long-term minor beneficial impact from reduced risks to
water quality and associated riparian habitat.

Canyon habitat between Glen Aulin and Hetch Hetchy Reservoir and below O’Shaughnessy Dam would
remain undisturbed with the exception of local negligible adverse impacts from disturbances such as occasional
noise, human presence, and very minor modification to habitat from vegetation loss and soil compaction along
trail corridors. Limited recreational boating in the Grand Canyon would have a local long-term negligible
adverse impact on wildlife.

In scenic segments of the river corridor at Tuolumne Meadows, there would be a local and regional long-term
moderate beneficial impact on wildlife resources from the implementation of an ecological restoration program
and site-specific restoration in high-value meadow and riparian areas. However, although many informal trails
would be removed from the meadows, constructing a new trail through the meadow from the store and grill to
Parsons Memorial Lodge would introduce a local long-term minor impact on subalpine meadow habitat. There
would be local short-term minor adverse impacts associated with ecological restoration activities and local
short-term and long-term adverse minor impacts resulting from facility construction in upland areas.

Cumulative Impacts

The effects of past, current, and reasonably foreseeable future actions in combination with alternative 2 would
be the same as under the no-action alternative, with the following exception:

Considered in conjunction with cumulative projects and plans, alternative 2 would have a local and regional
long-term moderate beneficial impact on wildlife corridorwide, particularly with managing use levels at
Tuolumne Meadows and implementing a comprehensive ecological restoration program. However, the
cumulative effect of multiple construction activities at Tuolumne Meadows and along the Tioga Road corridor
would be likely to adversely affect wildlife species in the short term. Mitigation measures (appendix O) would
be used to offset these impacts. Although the disturbance would be temporary, species mortality, loss of
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reproductive potential, or abandonment of breeding sites would have an adverse impact on local bird and bat
populations in particular.

Environmental Consequences of Alternative 3

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 3 on wildlife are described below.

Wild Segments

Current wilderness management policies described under the no-action alternative would continue with
alternative 3. Overall, habitat in alpine and subalpine wilderness areas would remain undisturbed, with site-
specific impacts from foot and pack stock traffic along trail corridors radiating outward from Tuolumne
Meadows and Tioga Road. The reduction in concessioner pack stock use (due to lowered use at the Glen Aulin
High Sierra Camp), reduction in concessioner stock day rides, reductions in commercial pack stock use, and
lowered visitor use levels would have local and potentially regional, minor to moderate, beneficial impacts on
wildlife by reducing impacts such as noise, human presence, stock presence, and disturbance to habitat
components such as vegetation trampling, soil compaction, and risks to water quality. Increased regulation on
the timing, location, and amount of commercial pack stock use in Lyell Canyon would have a moderate
beneficial impact on wildlife species and meadow/riparian habitat through early season closures, formal
designation of access routes, and relocation of use to less sensitive locations. Significant reductions in stock use
could deter brown-headed cowbirds from establishing a greater presence in Lyell Canyon and at Glen Aulin.

Disturbance at Glen Aulin would continue to include noise, artificial light, human presence, the presence of
human food and garbage, and fragmentation for species that use this section of the river as a migration and
travel corridor. The restoration of wetland areas currently fragmented by the existing corral and trail would
have a beneficial impact on small areas of wetland and riparian habitat.

Scenic Segments

Under alternative 3, site-specific restoration where facilities are relocated away from high-value habitat (e.g.,
relocation of the Cathedral Lakes trailhead, public fuel station, relocation of roadside parking along Tioga
Road) would provide localized beneficial impacts on wildlife habitat. The primary beneficial impact on habitat
would result from implementation of a comprehensive ecological restoration program as described in
chapters 5 and 8, which would result in large areas of restored, naturally functioning habitat, particularly high-
value riparian and meadow communities (also see the “Vegetation” and “Hydrology” sections earlier in this
chapter). Retaining overnight accommodations and commercial services would perpetuate noise disturbance,
artificial light, and sources of human food and garbage in the Tuolumne Meadows area; however, decreased
day and overnight use levels would likely reduce the amount of noise disturbance in the area.

To remove parking and facilities from more sensitive meadow and riparian habitat, there would be new
construction of replacement facilities in previously disturbed and undisturbed upland areas at Road Camp, the
Dog Lake/John Muir Trail parking area, the Lembert Dome parking area, and a new housing area north of
Tuolumne Meadows Lodge. There would also be a new trail constructed through upland habitat south of Tioga
Road and an expansion of the existing campground footprint into previously undisturbed upland habitat. New
development would further fragment habitat and increase human presence and, in some cases, vehicle traffic.

Conclusion

Under alternative 3, wildlife species and habitat in predominantly untrailed alpine areas would remain
undisturbed. Subalpine habitat in wilderness would remain overall undisturbed with site-specific exceptions,
generally confined to trail corridors and where wilderness borders high-use areas. Reductions in concessioner
pack stock use and stock day rides, reductions in commercial stock use, and overall lower visitor use levels
would have a local and potentially regional long-term minor to moderate beneficial impact on wildlife habitat
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by reducing human-caused disturbance along trail corridors accessed from Tuolumne Meadows and Tioga
Road.

There would be a local long-term moderate beneficial impact on wildlife species and habitat resulting from
increased regulation on the timing and location of pack stock use in upper Lyell Canyon. Restoration activities
at Glen Aulin High Sierra Camp would have a local long-term minor beneficial impact from reduced risks to
water quality and associated riparian habitat.

Canyon and lower-elevation habitat between Glen Aulin and Hetch Hetchy Reservoir and below
O’Shaughnessy Dam would remain undisturbed, with the exception of local negligible adverse impacts from
disturbances such as occasional noise, human presence, and very minor modification to habitat from vegetation
loss and soil compaction along trail corridors.

In scenic segments of the river corridor at Tuolumne Meadows, there would be a local and regional long-term
moderate beneficial impact on wildlife resources from implementing an ecological restoration program and
site-specific restoration in high-value meadow and riparian areas. There would be local short-term minor
adverse impacts associated with ecological restoration activities and local short-term and long-term adverse
impacts resulting from facility construction.

Cumulative Impacts

The effects of past, current, and reasonably foreseeable future actions in combination with alternative 3 would
be the same as under the no-action alternative, with the following exception:

Considered in conjunction with cumulative projects and plans, alternative 3 would have a local and regional
long-term moderate beneficial impact on wildlife corridorwide with management of use levels at Tuolumne
Meadows and implementation of a comprehensive ecological restoration program. However, the cumulative
effect of multiple construction activities at Tuolumne Meadows and along the Tioga Road corridor would be
likely to adversely affect wildlife species in the short term. Mitigation measures would be needed to offset these
impacts. Although the disturbance would be temporary, species mortality, loss of reproductive potential, or
abandonment of breeding sites would have an adverse impact on local bird and bat populations in particular.

Environmental Consequences of Alternative 4 (Preferred)

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 4 on wildlife are described below.

Wild Segments

Current wilderness management policies described under the no-action alternative would continue with
alternative 4. Overall, habitat in alpine and subalpine wilderness areas would remain undisturbed, with site-
specific impacts from foot and pack stock traffic along trail corridors radiating outward from Tuolumne
Meadows and Tioga Road. The reduction in concessioner pack stock use (due to proposed limitations on
packstock use to resupply Glen Aulin High Sierra Camp), elimination of concessioner stock day rides, and
restrictions on commercial pack stock use during peak use periods would have local and potentially regional,
minor to moderate, beneficial impacts on wildlife by reducing impacts (e.g., noise, human presence, stock
presence) and disturbance to habitat components (e.g., vegetation trampling, soil compaction, and risks to
water quality) in the river corridor. Significant reductions in stock use could also deter brown-headed cowbirds
from establishing a greater presence in Lyell Canyon and Glen Aulin. Increased regulation on the timing,
location, and amount of commercial pack stock use in Lyell Canyon would have a moderate beneficial impact
on species and meadow/riparian habitat through early season closures, formal designation of access routes, and
relocation of use to less sensitive locations.
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Canyon habitat between Tuolumne Meadows and Hetch Hetchy Reservoir would remain undisturbed, with
the exception of very localized, minor disturbances such as occasional noise, human presence, and some
modification to habitat from vegetation loss and soil compaction along trail corridors. Disturbance at Glen
Aulin would continue to include noise, artificial light, human presence, the presence of human food and
garbage, and habitat fragmentation for species that use this section of the river as a migration and travel
corridor. Replacing the camp’s flush toilets with composting toilets and converting the camp’s wastewater
system to gray water only would have a beneficial impact on wildlife by reducing helicopter use at the camp
(helicopters are used to haul sludge from the current wastewater treatment system) and reducing the risk to
water quality and associated riparian habitat. Restoring wetland areas currently fragmented by the existing
corral and trail would have a beneficial impact on small areas of wetland and riparian habitat.

Recreational boating between Tuolumne Meadows and Pate Valley would not be expected to have more than a
negligible adverse impact on wildlife because this use would be extremely limited. To avoid the introduction of
non-native species such as invasive mussels, boaters would be required to ensure that boats are clean (mud free)
and dry before entering the park, and boats would need to be drained of residual water as a provision of
obtaining a boating permit (see appendix O, “Mitigation Measures™).

Scenic Segments

Under alternative 4, site-specific restoration where facilities are relocated away from high-value habitat (e.g.,
relocation of the Cathedral Lakes trailhead and relocation of roadside parking along Tioga Road) would
provide localized, beneficial impacts on wildlife habitat. Additionally, the elimination of concessioner stock day
rides originating at the meadows and a reduced/combined stables operation could deter brown-headed
cowbirds from establishing a greater presence at Tuolumne Meadows.

The primary beneficial impact on habitat would result from implementation of a comprehensive ecological
restoration program as described in chapters 5 and 8, which would result in large areas of restored, naturally
functioning habitat, particularly high-value riparian and meadow communities (also see the “Vegetation” and
“Hydrology” sections earlier in this chapter). Retaining overnight accommodations and commercial services
would perpetuate noise disturbance, artificial light, and sources of human food and garbage in the Tuolumne
Meadows area.

To remove parking and facilities from more sensitive meadow and riparian habitat and to improve and
consolidate visitor services, new construction of replacement facilities would occur in previously disturbed and
undisturbed upland areas at Road Camp, at a location south of Tioga Road near Unicorn Creek (for the new
visitor contact station, picnic area, and parking), the Lembert Dome parking area, the road from Lembert
Dome to the concessioner stable, the Dog Lake/John Muir Trail parking area, an area north of Tuolumne
Meadows Lodge (for relocated concessioner employee housing, and Gaylor Pit (for campsites)). There would
also be a new trail constructed through upland habitat south of Tioga Road and an expansion of the existing
campground footprint into previously undisturbed upland habitat. New development would further fragment
habitat and would increase human presence and, in some cases, vehicle traffic.

Conclusion

Under alternative 4, wildlife species and habitat in predominantly untrailed alpine areas would remain
undisturbed. Subalpine habitat in wilderness would remain undisturbed overall, with site-specific exceptions
generally confined to trail corridors and where wilderness borders high use areas. Reducing concessioner pack
stock use and eliminating concessioner stock day rides would have a local and potentially regional long-term
minor to moderate beneficial impact on wildlife habitat by reducing human-caused disturbance along trail
corridors accessed from Tuolumne Meadows and Tioga Road.
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There would be a local long-term moderate beneficial impact on wildlife species and habitat resulting from
increased regulation on the timing, amount, and location of pack stock use in upper Lyell Canyon. Restoration
activities at Glen Aulin High Sierra Camp and conversion to a gray water-only wastewater treatment system
would have a local long-term minor beneficial impact from reduced risks to water quality and associated
riparian habitat.

Canyon and lower-elevation habitat between Glen Aulin and Hetch Hetchy Reservoir and below
O’Shaughnessy Dam would remain undisturbed under alternative 4, with the exception of local negligible
adverse impacts from disturbances such as occasional noise, human presence, and very minor modifications to
habitat from vegetation loss and soil compaction along trail corridors. Limited recreational boating in the
Grand Canyon would have a local long-term negligible adverse impact on wildlife.

In scenic segments of the river corridor at Tuolumne Meadows, there would be local and regional long-term
moderate, beneficial impacts on wildlife resources from implementation of an ecological restoration program,
and site-specific restoration where facilities are removed from high-value meadow and riparian areas. There
would be local, short-term, minor, adverse impacts associated with ecological restoration activities and local,
short-term and long-term adverse impacts resulting from facility construction.

Cumulative Impacts

The effects of past, current, and reasonably foreseeable future actions in combination with alternative 4 would
be the same as under the no-action alternative, with the following exception:

Considered in conjunction with cumulative projects and plans, alternative 4 would have a local and regional,
long-term, moderate, beneficial impact on wildlife corridorwide, in particular with managing use levels at
Tuolumne Meadows and implementing a comprehensive ecological restoration program. However, the
cumulative effect of multiple construction activities at Tuolumne Meadows and along the Tioga Road corridor
would be likely to adversely affect wildlife species in the short term. Mitigation measures would be needed to
offset these impacts. Although the disturbances would be temporary, species mortality, loss of reproductive
potential, or abandonment of breeding sites would have an adverse impact on local bird and bat populations in
particular.

Special Status Species

Overview

The USFWS and the State of California Department of Fish and Game (CDFW) classify threatened,
endangered, or rare species of plants and animals as those that have undergone serious national, state, or local
declines and that may be threatened with extinction if not otherwise protected. Species that are being
monitored because they are undergoing noticeable declines or are threatened by significant loss of habitat, but
are not protected by law, may be categorized as rare or sensitive.

Federal and state regulations, including section 7 of the 1973 Endangered Species Act, CEQ regulations, as well
as NPS Management Policies 2006 (NPS 2006g), require all federal agencies to conduct an impacts analysis and
consult with the USFWS to ensure that any action authorized, funded, or carried out by the agency does not
jeopardize the continued existence of listed species or their designated critical habitat.

The Endangered Species Act, as amended, requires that the USFWS propose species for endangered or
threatened if the agency has sufficient information on their biological status and threats. If a proposed listing
regulation is precluded by other higher priority listing activities, the agency needs to designate them as
‘candidate species.” Candidate species have no legal status and are accorded no legal protection under the
Endangered Species Act (50 CFR 402.12). However, the USFWS encourages conservation of these species
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because they are by definition species that may warrant future protection under the act, and it is pertinent to
the USFWS mission to protect at-risk species before they decline to the point where they need formal
protection.

In addition, CEQ regulations for implementing NEPA (CFR 40:1508.27) also require considering whether the
action may violate federal, state, or local law or requirements imposed for the protection of the environment.
For this reason, species listed under the California Endangered Species Act or accorded special status by the
CDFW (i.e., considered rare or sensitive and monitored by the California Natural Diversity Database) are
included in this analysis.

Yosemite National Park recognizes state and local rare and sensitive plant species, and in addition maintains its
own list of park sensitive plant species. These species include those that may have extremely limited
distributions, represent relict populations from past climatic or topographic conditions, have unique
adaptations to local conditions (endemics), may be at the extreme extent of their range in the park, or may be
listed by the California Native Plant Society or the California Natural Diversity Database as rare or sensitive.
Park sensitive species are included in this analysis because they could be affected (due to proximity to human-
use zones or susceptibility of individual plants or populations to loss from natural or unnatural events), and
their existence is considered when evaluating consequences for any proposed management action.

Affected Environment

Special Status Wildlife Species

For the purposes of this analysis, special status wildlife species are defined as those that are listed by the USFWS
as endangered, threatened, proposed, or candidate; or, listed by the State of California as endangered,
threatened, candidate, species of special concern, fully protected, or bird species of special concern.

Based on this broad information and professional judgment on the part of park staff, the NPS prepared a list of
those special status wildlife species that could possibly occur within the boundaries of the park. Park staff then
reduced the list to only those special status species that are known to occur, or have the potential to occur, in
the Tuolumne River Plan planning area and that could be affected by actions proposed in the

alternatives (table 9-7).

Federal Special Status Species

The NPS initiated consultation with the USFWS on June 22, 2006, through a notice of intent to prepare an
environmental impact statement for the Tuolumne River Plan. Updated species lists were obtained from the
Fish and Wildlife Service on December 1, 2009, February 4, 2010, and April 22, 2013. On April 24, 2013 the Fish
and Wildlife Service proposed two species for listing under the Endangered Species Act that potentially occur
in the project area: the Sierra Nevada yellow-legged frog (Rana sierrae) and the Yosemite toad (Anaxyrus
canorus). The agency also proposed critical habitat for these species within the Tuolumne River corridor.

Based on these lists and professional judgment by the park staff, six federally listed threatened, endangered,
proposed, or candidate species are known to occur or have the potential to occur in the project vicinity: one
invertebrate species, three amphibian species, and two mammal species (see table 9-7). The NPS will
conference and/or consult as appropriate with the U.S. Fish and Wildlife Service to ensure that NPS actions in
the Final Tuolumne River Plan/EIS adhere to any special management requirements for these species. The NPS
will obtain updated lists of federally endangered or threatened species prior to project implementation of the
Final Tuolumne River Plan/EIS.

Federally Designated Critical Habitat

Section 3 of the Endangered Species Act defines critical habitat as follows:
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(1) The specific areas within the geographical area occupied by the species, at the time it is listed in
accordance with the Act, on which are found those physical or biological features;

(a) essential to the conservation of the species; and
(b) which may require special management considerations or protection; and

(2) specific areas outside the geographical area occupied by a species at the time it is listed, upon a
determination that such areas are essential for the conservation of the species.

Critical habitat receives protection under section 7 of the act through the requirement that federal agencies
ensure that, in consultation with the USFWS, any action that is authorized, funded, or carried out is not likely
to result in the destruction or adverse modification of critical habitat.

The USFWS has designated critical habitat for the Sierra Nevada bighorn sheep (Ovis canadensis sierrae) on the
crest of the Sierra Nevada above Lyell Canyon and in the upper reaches of the Dana Fork of the Tuolumne
River. The Final Tuolumne River Plan/EIS does not propose any actions within designated critical habitat for
the Sierra Nevada bighorn sheep.

On April 25,2013 the USFWS published a notice in the Federal Register that included a proposal to designate
critical habitat for the Sierra Nevada yellow-legged frog and Yosemite toad in a portion of the Sierra Nevada
that includes the Tuolumne Wild and Scenic River corridor. The proposed Sierra Nevada yellow-legged frog
critical habitat would include most of Tuolumne Meadows, and the proposed Yosemite toad critical habitat
would include the portions of the river corridor from the upper reaches of the Lyell and Dana Forks, through
Tuolumne Meadows, to a point approximately 2 miles upriver from Glen Aulin.

The NPS will conference and/or consult as appropriate with the USFWS to ensure that NPS actions in the Final
Tuolumne River Plan/EIS adhere to any special management requirements for these species. In addition, the
NPS will obtain the final designation of critical habitat for these species prior to project implementation of the
Final Tuolumne River Plan/EIS. Please see the discussions below for a description of habitat requirements for
these species.

State of California Special Status Species

Of the 35 special status wildlife species that are known or have the potential to occur in the planning area, 34
are listed by the State of California as endangered, threatened, candidate, or a species of special concern. This
includes all 5 species of amphibians, 1 reptile species, 14 bird species, and 14 mammals, as presented in

table 9-7.
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Table 9-7.

Special Status Wildlife with Potential to Occur in the Planning Area

Species | Federal - ESA2 | State- CESAb
AMPHIBIANS
Mount Lyell salamander (Hydromantes platycephalus ) CscC
Yosemite toad (Anaxyrus canorus ) FPT Csc
California red-legged frog (Rana aurora draytonii) FT CsC
Foothill yellow-legged frog (Rana boylii) Csc
Sierra Nevada yellow-legged frog (Rana sierrae) FPE CcT
REPTILES
Northwestern pond turtle (Actinemys marmorata ) CsC
BIRDS
Harlequin duck (Histrionicus histrionicus) CSC, BSSC
Northern goshawk (Accipiter gentilis) CSC, BSSC
Northern harrier (Circus cyaneus) CSC, BSSC
Golden eagle (Aquila chrysaetos) CFP
Bald eagle (Haliaeetus leucocephalus) CE,CFP
Peregrine falcon (Falco peregrinus) CFP
Long-eared owl (Asio otus) CSC, BSSC
Great gray owl (Strix nebulosa) CE
California spotted ow! (Strix occidentalis occidentalis) CSC, BSSC
Vaux's swift (Chaetura vauxi) CSC, BSSC
Black swift (Cyseloides niger) CSC, BSSC
Olive-sided flycatcher (Contopus cooperi) CSC, BSSC
Willow flycatcher (Empidonax trailii) CE
Yellow warbler (Dendroica petechia) CSC, BSSC
MAMMALS
Mount Lyell shrew (Sorex lyelli) Csc
Pallid bat (Antrozous pallidus) CsC
Townsend's big-eared bat (Corynorhinus townsendlii) csc
Spotted bat (Euderma maculatum) CsC
Western red bat (Lasiurus blossevilli) CsC
Western mastiff bat (Eumops perotis) Csc
Sierra Nevada snowshoe hare (Lepus americanus tahoensis) csc
Western white-tailed jackrabbit (Lepus townsendii townsendii) CsC
Sierra Nevada mountain beaver (Aplodontia rufa californica) CsC
Sierra Nevada red fox (Vulpes vulpes necator) cT
California wolverine (Gulo gulo) CcT
Pacific fisher (Martes pennanti) FC Csc
American badger (Taxidea taxus) CsC
Sierra Nevada bighorn sheep (Ovis canadensis sierrae) FE CE, CFP

Source: Yosemite National Park Resources Management and Science Division

a USFWS administered Endangered Species Act
b CDFW administered California Endangered Species Act
FE — Federal Endangered

FT — Federal Threatened

FPE — Federal Proposed Endangered

FPT — Federal Proposed Threatened

FC — Federal Candidate

CE - California Endangered

CT - California Threatened

CFP — California Fully Protected Species

CSC - California Species of Concern

BSSC - California Bird Species of Special Concern
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Invertebrates

Invertebrates comprise the largest and most diverse category of animal life in the park. Although very little is
known of their diversity and distribution throughout the river corridor, their importance in maintaining
ecosystem processes and integrity cannot be overstated. A federally threatened species, the Valley elderberry
longhorn beetle (Desmocerus californicus dimorphus) is only found in the vicinity of their host plant, the
elderberry (Sambucus species), such as the Mexican elderberry (Sambucus mexicana). Although the Valley
elderberry longhorn beetle has never been documented within the Tuolumne River corridor within Yosemite
National Park, Mexican elderberry has been documented in Poopenaut Valley. However, the Valley elderberry
beetle is only known to occur up to 3,000 feet in elevation, which is below the elevation of Poopenaut Valley.
There is little or no suitable habitat from Poopenaut Valley to the park boundary due to the steep canyon
terrain. Therefore, this species is not expected in the Tuolumne River corridor and is not considered further in
this analysis.

Fish

Three special status fish species have been provided by the USFWS for consideration in this planning effort: the
Paiute cutthroat trout (Oncorhynchus clarki seleniris), the Central Valley steelhead (Oncorhynchus mykiss), and
the delta smelt (Hypomesus transpacificus). Yosemite National Park is not within the range of these species, nor
have any of these species ever been documented in the Tuolumne River corridor in Yosemite National Park.
Fish are not believed to be native above Preston Falls, which is located on the Tuolumne River outside of the
park’s western boundary. The fish that are present in the Tuolumne River within the park are believed to be
present because of historic fish stocking. The earliest record of fish stocking in the Tuolumne River was in 1878
(Wallis 1952). Therefore, these species are not analyzed as part of this plan.

Reptiles and Amphibians

Six special status amphibian species and three special status reptile species have been considered in this
planning effort. Two of the reptile species, the northern sagebrush lizard (Sceloporus graciosus graciosus) and
the federally listed giant garter snake (Thamnophis gigas) do not occur within Yosemite National Park.
Therefore, these species are not considered further in this analysis. One federally listed amphibian species, the
California tiger salamander (Ambystoma californiense), does not occur in Yosemite National Park and is
therefore not considered further in this analysis.

California red-legged frog: There are several historical sites in Yosemite National Park where the federally
threatened California red-legged frog (Rana aurora draytonii) used to occur within the vicinity of the
Tuolumne River. These sites represent the highest elevation documented records for the California red-legged
frog in the Sierra Nevada. The small number of historic sites reflects the limited habitat available for California
red-legged frogs. This species primarily uses ponds for breeding and rarely occurs above 3,500 feet. No
California red-legged frogs have been documented in the park for several decades, and the frog is believed to be
extirpated. Nonnative bullfrogs (Lithobates catesbeiana) occur at the sites that used to support California red-
legged frogs, and the presence of this nonnative, voracious predator likely contributed to the loss of this species
within the park. Because the California red-legged frog is not known to occur in the Tuolumne River corridor,
itis not considered in this analysis.

Foothill yellow-legged frog: Foothill yellow-legged frogs (Rana boylii) are a California species of special
concern. They occupy streams and adjacent terrestrial habitats during their seasonal life history. Stream
hydrology, especially the predictable seasonal variation in flow, with winter precipitation and summer drought,
has had a strong influence on foothill yellow-legged frog life history adaptations. Adults breed and larvae rear in
low-flow habitats, and larvae are not known to overwinter. Juveniles and adults occupy stream-margin habitats
(Lind et al. 1996). Only one record exists for foothill yellow-legged frogs for Yosemite National Park, and that
record is from a sighting on the Merced River submitted in 1948. Survey efforts for foothill yellow-legged frogs
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along the Tuolumne River have been conducted annually since 2008. These surveys have failed to detect the
species within the park; however, the species has been documented by these survey efforts just outside of the
park boundary. A small population of foothill yellow-legged frog has been detected about 5 miles downstream
of the park boundary, near Early Intake. The lack of records partly reflects the limited habitat available for
foothill yellow-legged frogs within the park. Data on potential declines implicate water diversions and
developments as a primary threat to this species. Water development and diversions are prominent risks
because they result in permanent hydrological changes that chronically impinge on several aspects of the
foothill yellow-legged frog’s life history (Lind et al. 1996). The lack of records of foothill yellow-legged frogs
might also be due in part to the management of flows from the O’Shaughnessy Dam.

Modeling conducted as part of the Upper Tuolumne River Ecosystem Project suggests pre-dam hydrologic
conditions in the “Hetch Hetchy Reach” (between O'Shaughnessy Dam and Kirkwood Powerhouse) were not
conducive to foothill yellow-legged frog reproduction, due to naturally variable high magnitude snowmelt
runoff that delayed onset of breeding and alternately scoured and desiccated egg masses. Flow regulation by
O'Shaughnessy Dam has likely facilitated limited colonization due to steady summer baseflows and reductions
in snowmelt flood magnitude and frequency. Restoring habitat for the foothill yellow-legged frog is among the
priorities addressed in flow recommendations being developed by the Upper Tuolumne River Ecosystem
Project, a project that includes NPS collaboration.

Sierra Nevada yellow-legged frog: The Sierra Nevada yellow-legged frog (Rana sierrae), one of two species
included in the mountain yellow-legged frog species complex, was proposed for listing as a federally
endangered species under the Endangered Species Act on April 25, 2013. In February 2012, the California Fish
and Game Commission determined the species warrants listing as a state-threatened species.

The Sierra Nevada yellow-legged frog occupies aquatic habitats for almost all of their seasonal life history; they
breed, tadpoles develop, and they overwinter in lakes and ponds or low-flowing streams and use flowing water
to move between sites. The species is rarely found more than a few feet from water. Because it overwinters in
water and has a multiyear tadpole phase, the Sierra Nevada yellow-legged frog requires waters that are deep
enough to not freeze solid in the winter and not dry out during the summer.

The Sierra Nevada yellow-legged frog was once the most abundant amphibian in the Sierra Nevada. This
species is highly aquatic and has a multiyear tadpole stage that allows them to breed successfully in the cold
water bodies typical of the high-elevation portions of this mountain range. The majority of their range is in
federally designated Wilderness. Despite the fact that most of their habitat is fully protected, these frogs have
disappeared from more than 93% of their historic range during the past several decades (Vredenburg et al.
2010), and the majority of remaining populations are much smaller in numbers (Knapp 2005). Two primary
factors have been identified as contributing to the severe decline of the frog: impacts from introduced
nonnative fish, and Chytridiomycosis, an infectious disease caused by amphibian chytrid fungus,
Batrachochytrium dendrobatidis (Bd). As a consequence of the decline, these frogs have gone from being one of
the most abundant vertebrate species in the Sierra Nevada to one that is considered critically endangered. The
decline of the Sierra Nevada yellow-legged frog throughout its range has likely had a substantial impact on the
health of the aquatic ecosystems where it formerly occurred. The frog in its natural abundance played a critical
role as both predator (Vredenburg 2000; Pope and Matthews 2001) and prey (Feldman and Wilkinson 2000;
Matthews et al. 2002; Knapp 2005) and had an important role in ecosystems structure and function (Whiles et
al. 2000).

Historically, there were a number of populations of Sierra Nevada yellow-legged frogs within the Tuolumne
River corridor. Surveys for Sierra Nevada yellow-legged frog were conducted at Tuolumne Meadows in 2000,
2001, and 2012 with no detections. The most recent documentation of this species within the Tuolumne
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Meadows segment of the river corridor was in 1995. There was one additional sighting of a Sierra Nevada
yellow-legged frog outside of the Tuolumne River corridor along Delaney Creek (near Pothole Dome) in 1999.

Even though the NPS believes Tuolumne Meadows is not high quality habitat for this species, surveys would be
conducted for Sierra Nevada yellow-legged frogs prior to any project implementation in the Tuolumne
Meadows area, including implementation of the Tuolumne River Plan, due to their historical presence.

Yosemite toad: The Yosemite toad (Anaxyrus canorus) was proposed for listing as a federally threatened
species under the Endangered Species Act on April 25, 2013. It is also a California species of special concern.
Yosemite toads have been recorded in a broad range of high montane, subalpine, and alpine habitats, including
wet meadows, lakes, ponds, and shallow spring channels. The Yosemite toad is most commonly found,
however, in shallow warm-water areas, including standing and flowing water in wet meadows, small permanent
and ephemeral ponds, and flooded shallow grassy areas and meadows adjacent to lakes (Karlstrom 1962). Wet
meadow habitat is the focal aspect for Yosemite toads.

The Yosemite toad was once a common species found in wet meadows in the Sierra Nevada and Yosemite
National Park. Approximately one-third of the historic range of this species occurs in Yosemite. Historically,
the toad ranged from 6,400 to 11,300 feet in elevation in Yosemite (Karlstrom 1962). Today, the toad is known
to occur in approximately 163 sites in Yosemite between the elevations of 7,000 and 11,500 feet. It is estimated
that the Yosemite toad has disappeared from between 47 percent and 79 percent of the sites that it previously
occupied (Jennings and Hayes 1994; Jennings 1996; Drost and Fellers 1994, 1996). Remaining populations
appear more scattered across the landscape and consist of a small number of breeding adults (Kagarise
Sherman and Morton 1993). Multiple factors, individually and likely through a variety of complex interactions,
may be contributing to the species’ decline. Climate change, pathogens, air pollution, pack stock grazing,
ultraviolet radiation, introduction of non-native fish, recreational activities, infrastructure (roads and trails),
and drought are among the many risk factors that have been identified as potentially affecting this species and
its habitat. Because of their historic abundance, the Yosemite toad appears to be an important link in energy
and nutrient cycling between wet meadows, lakes, and adjacent terrestrial ecosystems. Therefore, loss of the
Yosemite toad could affect food webs and nutrient cycling, with potentially significant and important
consequences for selected Sierra Nevada high-elevation ecosystems, especially aquatic habitats associated with
wet meadows. Historically, the Yosemite toad occurred in and around Tuolumne Meadows and a number of
other sites within the Tuolumne River corridor.

Today, Yosemite toads are known to occur at approximately 17 sites within the Tuolumne River corridor. In
2012, surveys were conducted for Yosemite toads in the greater Tuolumne Meadows area. One meadow
adjacent to the Tuolumne Meadows ranger station (in the Lower Dana Fork segment) had Yosemite toad
tadpoles. Yosemite toads were not documented in the Tuolumne Meadows segment of the river corridor. The
last documentation of a Yosemite toad in the Tuolumne Meadows segment was one animal in 2010 and, prior
to that, one animal in 1995.

Due to the presence of Yosemite toads in the project area, surveys would be conducted for Yosemite toads
prior to any project implementation in the Tuolumne Meadows area, including implementation of the
Tuolumne River Plan.

Mount Lyell salamander: The Mount Lyell salamander (Hydromantes platycephalus) inhabits high-elevation
(6,890 to 12,140 feet) snowmelt seep and waterfall habitat throughout the Sierra Nevada (Rovito 2009). There
are also several populations of Mount Lyell Salamanders at lower elevations in Yosemite Valley (3,900 to 4,265
feet). This species is a California species of special concern; however, there is no evidence to suggest that there
have been recent changes to the population densities or range of this species. Mount Lyell salamander
populations are considered relatively secure in the park (CDFG 2007b), and populations were documented
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along the Lyell Fork as part of a 2002-2004 resurvey of the historic Grinnell-Storer vertebrate transect (Moritz
2007); the species was discovered accidently in 1915 during the original Grinnell-Storer surveys.

Western pond turtle: The western pond turtle (Actinemys marmorata), a California species of special concern,
has been documented in the Tuolumne River corridor below O’Shaughnessy Dam. Pond turtles use deep, slow-
flowing pools with underwater cover and emergent basking sites, warm water, or both. Managed flows
resulting from dams have been found to affect pond turtles by increasing the amount of deep water, promoting
formation of undercut banks, and compromising habitat suitability by eliminating slow-flowing water and
lowering water temperatures (Reese and Welsh 1998). Western pond turtle populations are likely affected by
cold water releases from O'Shaughnessy Dam. However, turtle populations have been found to be in good
condition (i.e. multiple age classes, good available habitat) in the areas where they occur, including perched
ponds not affected by regulated flows in the Poopenaut Valley, and in slack water habitats downstream of
Preston Falls, outside the park boundary. Improving habitat for this species is among the priorities for the flow
recommendations being developed through the Upper Tuolumne River Ecosystem Project. Changes in releases
to more closely mimic natural hydrology (particularly lower magnitude summer baseflows) should benefit the
species. Their most common predators include raccoons (Procyon lotor), skunks (Mephitis mephitis), and
coyotes (Canis latrans), although one of the largest threats western pond turtles face currently are the predation
of hatchlings by introduced, nonnative bullfrogs.

Birds

A total of 14 special status bird species are found throughout the Tuolumne River corridor, either as residents
or migrants (table 9-7). Two of these species, the bald eagle and the American peregrine falcon, have been
removed from the federal endangered species list. Both species have shown encouraging signs of recovery
throughout their ranges and were delisted by the USFWS. The bald eagle was delisted on August 8, 2007, and
the peregrine falcon was delisted on August 25, 1999. Bald eagles are occasionally seen in the Tuolumne River
corridor. They are regularly seen during the winter in El Portal (in the Merced River corridor), and there is a
known nest at Lake Eleanor. Peregrines are not common to the river corridor, but a nesting pair was recently
found along the river below Hetch Hetchy Reservoir.

Great gray owls are listed as endangered by the state of California. From 2007-2010 and again in 2013, the NPS
conducted parkwide surveys to determine the abundance, distribution, and habitat suitability for the great gray
owl. Preferred habitat of this species is montane meadows surrounded by red or white fir forests, ranging in
elevation from approximately 4,000 to 8,000 feet in elevation. In 2012, a nest was found in a large lodgepole
pine snag at about 7,000 feet in elevation outside the Tuolumne River corridor. Human development and
activities, including noise and light, and automobile traffic, may impact great gray owl presence, foraging
success, and reproductive success both inside and outside Yosemite (Wildman 1992, Maurer 1999).
Disturbance to great gray owls from recreational activities has also been identified as a potential negative factor
(Wildman 1992).

Willow flycatchers (Empidonax traillii), listed as endangered by the state of California, historically occurred
within the river corridor at Poopenaut Valley. However, a recent survey located no nesting pairs throughout
the park, possibly reflecting a sharp decline of this species (Siegel et al. 2008). Willow flycatchers were
discovered along the river corridor during a 1998-2000 survey (Siegel and DeSante 2002). Formerly abundant
in willow thickets and riparian areas, willow flycatcher numbers have declined throughout the Sierra Nevada
due to destruction of habitat from grazing and development, nest predation, and degradation of neotropical
wintering grounds.

Other species found throughout the Tuolumne River corridor include northern goshawk (Accipiter gentilis) and
California spotted owl (Strix occidentalis occidentalis) (Siegel and DeSante 2002).
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Mammals

The river corridor supports habitat for 14 special status mammal species, including five bat species. Only one of
these mammal species, the Sierra Nevada bighorn sheep, is federally listed. The Pacific fisher (Martes pennati
pacifica) is a candidate for federal listing. The Sierra Nevada red fox (Vulpes vulpes necator), American pine
marten (Martes americana sierrae), and California wolverine (Gulo gulo luteus) are listed by the State of
California, although the last confirmed report of a California wolverine in the state was in the 1920s.

Sierra Nevada bighorn sheep: Sierra Nevada bighorn sheep inhabit the highest alpine elevations of the Sierra
Nevada and forage for sparse grasses and other alpine plants. Bighorns may possibly use areas within the
Tuolumne River corridor at the very highest reaches of the watershed. The USFWS has designated critical
habitat for the Sierra Nevada bighorn sheep on the crest of the Sierra Nevada, including an area above Lyell
Canyon and the upper reaches of the Dana Fork of the Tuolumne River.

Bighorn sheep population declines began with the arrival of gold miners in the 1850s and domestic sheep soon
thereafter. Although miners killed large numbers of this species for food, the most persistent threat to bighorn
sheep was (and still is) exposure to diseases by domestic sheep. Population declines of bighorns were so
dramatic in the mid-1800s that they were granted full protection by the State of California as early as 1882.
Despite this protection, the remnant herds continued to dwindle, until only two populations remained in 1979
with a total of only 125 animals. As part of an interagency effort to reverse this decline, 38 bighorns were
introduced near Tioga Pass in 1986. By 2000, only 20 bighorns remained in this Yosemite herd.

The recovery of the bighorns continues to be an interagency effort with CDFW, U.S. Forest Service, USFWS,
and the NPS. Recovery has been slow but successful, with the current count of bighorns at approximately 400,
of which the Yosemite herd totals about 40 individuals. Stressors continue to include disease spread from
domestic sheep and, more recently, mountain lion predation. The Yosemite population is gradually increasing
with good survival, lamb production, and augmentation through biologists moving some sheep from more
southern populations.

Pacific fisher: The Pacific fisher has declined to roughly 50% of its historical range in California and only two
native populations remain today—-one around the western California/Oregon border, and one in the southern
Sierra Nevada. Yosemite National Park represents the northern boundary of the small southern Sierra Nevada
population, which is estimated to be 260 to 320 individuals. This population is threatened by low reproductive
capacity, reduced genetic diversity, and ongoing habitat loss (NPS 2010d). Currently, the Pacific fisher is
classified by the USFWS as a candidate for listing under the Endangered Species Act.

Surveys for Pacific fisher were conducted between 2009-2011 to determine their distribution, abundance, and
northern range limit. All 22 fisher detections were in the southern portion of the park. The study concluded
that fishers do not currently occupy suitable habitat north of the Merced River (Cline 2013). These findings
were further supported by 2012 camera surveys in Tuolumne Meadows, in which there were no detections of
fisher. Based on these recent findings, the NPS believes that Tuolumne Meadows does not represent suitable
habitat for Pacific fisher and additional surveys for them are not necessary.

Other mammals of special concern: Within Yosemite National Park, American pine marten and Sierra
Nevada red fox are found in or near the Tuolumne River corridor, although rarely. The Tioga Pass area (along
the currently designated Dana Fork of the Tuolumne River) lies within the historic range of optimal habitat for
wolverines, but no animals have been sighted for many years. Historic habitat for the Sierra Nevada red fox is
also found near Tioga Pass, but intensive trapping during the end of the 19th century greatly decreased fox
numbers. In general, the fox is considered exceedingly rare and the USFWS is currently considering the species
as a candidate for listing under the Endangered Species Act.
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In 2010, US Forest Service biologists discovered a small population of the Sierra Nevada red fox in the Sonora
Pass area of the Stanislaus National Forest, north of Yosemite National Park. This was the first sighting in the
Yosemite region since 1991, when an individual fox was photographed near Tioga Pass. In 2012, camera
surveys at Tuolumne Meadows did not detect Sierra Nevada red fox. However, recent surveys by the US Forest
Service and the CDFW have documented the presence of Sierra Nevada red fox adjacent to the park’s northern
boundary at Dorothy Lake. This detection was one of many that resulted in an estimated population size of 20
breeding individuals. Habitat models suggest up to 50% of the population could be undiscovered within the
park. Thus, even though there are no documented sightings of Sierra Nevada red fox in Tuolumne River
corridor, the NPS would conduct surveys for Sierra Nevada red fox prior to any project implementation in the
Tuolumne Meadows area, including implementation of the Tuolumne River Plan.

Other species that are considered of special concern include five species of bats (see table 9-7), the Mount Lyell
shrew, the Sierra Nevada snowshoe hare (Lepus americanus tahoensis), the western white-tailed hare (Lepus
townsendii townsendii), and the Sierra Nevada mountain beaver (Aplodontia rufa California). Although little is
known of specific habitat requirements for many of the bats, all five species depend on riparian areas and
meadows for foraging and might be found within the Tuolumne River corridor. Spotted bats (Euderma
maculatum) and greater western mastiff bats (Eumops perotis californicus) have been observed at Tuolumne
Meadows and near Hetch Hetchy Reservoir (Pierson and Rainey 1998). Mountain beavers were recently
located along the Lyell Fork of the Tuolumne River and near Tuolumne Meadows (Moritz 2007).

Special Status Plants

Botanical surveys have discovered no federally listed or state-listed plants within the Tuolumne River corridor
in Yosemite National Park (NPS, Acree et al. 20070). Therefore, for the purposes of this analysis, special status
plant species are park sensitive plant species. Park sensitive plant species are those that have no federal or state
status but have extremely limited distributions in the park and might represent relict populations from past
climatic or topographic conditions, may be at the extreme extent of their range in the park, or might represent
changes in species genetics. These species may be included on lists such as the California Native Plant Society
Inventory of Rare and Endangered Plants. The special status plant species known to occur in the planning area
are listed in table 9-8.

A total of 44 special status plant species have been documented in the Tuolumne River corridor. Twelve of the
special status plant species in the Tuolumne River corridor are endemic to California. Ten of the California
endemics found in the river corridor are endemic to the Sierra Nevada. One of the 44 special status plant
species, three-square bulrush (Schoenoplectus pungens), had not been documented in Yosemite National Park
prior to the 2006 field survey. Seven of the 44 special status species were known from other locations in the
park prior to the 2006 survey, but 2006 was the first time they were documented in the Tuolumne River
corridor. Ten of the special status plants are found only in the Tuolumne River corridor and are not known
from other places in Yosemite National Park. One additional Carex (sedge) species awaits expert identification
confirmation and is a potential new species for California (NPS, Acree et al. 20070).

The 2006 field survey (NPS, Acree et al. 20070) found special status plant species in 139 separate populations.
The populations were well-distributed along the river corridor (excluding the land surrounding Hetch Hetchy
Reservoir, which was not studied in the survey).
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Table 9-8.
Special Status Plant Species Known to Occur in the Planning Area
Park
Species Status | Other Statusa Habitat
Lemmon’s wild-ginger PSS Shady wet location in the High Sierra Nevada. Elevation range
(Asarum lemmonii) of 3,500 -6,250 feet)
Alpine spiny rattleweed . ' . .
(Astragalus kentrophyta) PSS Alpine boulder and rock field, subalpine coniferous forest
Sierra bolandra CNDDB: G3/S3 .
(Bolandra californica) PSS CNPS: 4.3 Seeps, rack faces, streamsides
Watershleld \ PSS Wetlands-riparian between 0 and 7000 feet elevation.
(Brasenia schreberi)
Thread-leaved beakseed CNDDB: G5/S3 . ’ . L .
(Bulbostylis capillaris) PSS CNPS- 4.2 Meadows, moist glaciated granite slabs; mixed conifer zone
Mono hot springs evening primrose PSS CNDDB: G3T2/S2 Lower montane coniferous forest, upper montane coniferous
(Camissonia sierrae ssp. alticola) CNPS: 1B.2 forest /granitic, gravel and sand pans.
Buxbaum’s sedge CNDDB: G5/S3 . ) .
(Carex buxbaumii) PSS CNPS: 4.2 Margins of perennial ponds, springs
Silvery sedge PSS Wetlands and meadows of red fir, lodgepole and subalpine
(Carex canescens) forest between 3,500 and 10,500 feet
Arctic sedge Wet locations of boreal forests and mountain meadows in
f PSS . ;

(Carex capitata) alpine climates
Congdon's sedge CNDDB: G3/S3 . ' . .
(Carex congdoni) PSS CNPS- 4 3 Alpine boulder and rock field, subalpine coniferous forest
Sedge Inhabits wetland/ riparian and meadows in red fir and subalpine

N PSS
(Carex fissuricola) forest
Suksdorf’s dodder, mountain dodder Mineral spring affected areas and snowmelt meadows with

! PSS ;

(Cuscuta suksdorfif) sparse low vegetation
Subalpine fireweed PSS CNDDB: G4/54 Subalpine coniferous forest, meadow borders, vernally moist
(Epilobium howellii) CNPS: 4.3 swales and openings in mesic forest
Nude buckwheat . PSS Wetlands and non-wetlands between 9,842 and 12,467 feet.
(Eriogonum nudum var. scapigerum)
Davidson's fritillary CNDDB: G4/S3 ! .
(Fritilaria pinetorum) PSS CNPS- 4 3 Open forest and partially shaded forest floor, subalpine zone
Northern mannagrass
(Glyceria borealis) PSS Meadows
Calnforma sunfl'ovve( PSS Wet meadows and streambanks, mixed conifer zone
(Helianthus californicus)
Mare’s-tail , PSS Wetlands
(Hippuris vulgaris)
Western quillwort
(Isoetes occidentalis) PSS Lakes, ponds
False pimpernel
(Lindernia dubia var. anagaliidea) PSS Along borders of marshes, ponds, mudflats
Slender lupine PSS CNDDB: G2/S2 Stream margins and riparian zones under sparse canopy of
(Lupinus gracilentus) CNPS: 1B.3 Pinus contorta
Yosemite tarweed CNDDB: G2G3/52S3 . .
(lensia yosemitana) PSS CNPS- 3.2 Vernally moist benches on granite
Slender-stemmed monkeyflower PSS CNDDB: G2/S2 Moist, sandy or gravelly areas; chaparral/oak-woodland and
(Mimulus filicaulis) CNPS: 1B.2 mixed conifer zones
Cut-leafed monkeyflower PSS CNDDB: G3/S3 Mossy wet seeps, wet benches, streambanks; mixed conifer and
(Mimulus laciniatus) CNPS: 4.3 montane zones
Yellow-lip pansy monkeyflower PSS CNDDB: G2G3/52S3 | Moist meadows and vernally moist, open, sandy benches and
(Mimulus pulchellus) CNPS: 1B.2 depressions; chaparral/oak-woodland and mixed conifer zones
Alpine sandwort PSS CNDDB: G5/S3 Alpine boulder and rock field, alpine dwarf scrub, subalpine
(Minuartia obtusiloba) CNPS: 4.3 coniferous forest
California bog asphodel Seeps, bogs, and moist turf near waterfalls; mixed conifer,

: ; . PSS :
(Narthecium californicum) montane and subalpine zones
Forget-me-not popcorn flower PSS CNDDB: G4Q/S3 Sandy soils in foothill woodland, on granite sand of benches

(Plagiobothrys myosotoides)

CNPS: 4.3

and balds
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Park
Species Status | Other Status? Habitat
Sierra podistera CNDDB: G3/S3 . .
(Podlistera nevadensis) PSS CNPS: 4.3 Alpine boulder and rock field
Nuttall's pondweed CNDDB: G5/S2 . ! :
(Potamogeton epihydrus ssp. nuttalli) PSS CNPS- 2 2 Ponds, lake margins, slow-moving streams, tanks in meadows
Wldggonwegq PSS Coastal salt marshes, freshwater wetland and riparian areas
(Ruppia maritima)
Booth's willow . . .
(Salix boothii) PSS Moist mountain habitat
Snow willow CNDDB: G5/51 .
(Salix reticulata var. nivalis) PSS CNPS: 2.3 Alpine dwarf scrub
Yosemite bulrush . . . .
(Trichophorum clementis) PSS | CNPS: CBR Damp meadows; subalpine and alpine zones
Three-square bulrush PSS Backwater areas of streams, ponds, reservoirs, and lake fringes
(Schoenoplectus pungens)
Swaying bulrush CNDDB: G4G5/52S3 .
(Schoenoplectus subterminalis) PSS CNPS: 2.3 Marshes, swamps, lake margins; montane forest
Western ladies tresses PSS Inhabits redwood, mixed evergreen, yellow pine and red fir
(Spiranthes porrifolia) forest between 0 and 8,000 feet in elevation
American waterawlwort PSS CNDDB: G5T5/54 Upper montaine coniferous forest/ lake margins
(Subularia aquatica var. americana) CNPS: 4.3 PP 9
Western tolfieldia PSS Wetland/ riparian and meadow zones of yellow pine and
(Tofieldia occidentalis) Douglas-fir forest
Sea)mde arrowgrass PSS Saline and alkaline marshes and mudflats, mineral springs
(Triglochin maritima)
Marsh arrowgrass CNDDB: G5/52 : . ’ ’
(Triglochin palustris) PSS CNPS: 2.3 Saline and alkaline marshes and mudflats, mineral springs
Giant trillium -
(Trillium angustipetalum) PSS Forests, woodlands, chaparral, and riparian zones.

Sources: Endangered, Threatened, and Rare Plants of California, California Natural Diversity Database, CDFW Biogeographic Branch, 2009.
Yosemite National Park sensitive species list, Wildlife Branch, Resources Management & Science, Yosemite NP.
California Native Plant Society, Inventory of Rare and Endangered Plants.

a Key to "Other Status” codes:

CNDDB: X (with modifier below) = California Natural Diversity Database Global Ranking
(A rank of “G" reflects the condition of the entire species)

= G1 = Critically Imperiled—At very high risk of extinction due to extreme rarity (often 5 or fewer populations), very steep declines, or other factors.

= G2 = Imperiled—At high risk of extinction due to very restricted range, very few populations (often 20 or fewer), steep declines, or other factors.

= G3 = Vulnerable—At moderate risk of extinction due to a restricted range, relatively few populations (often 80 or fewer), recent and widespread declines,
or other factors.

= G4 = Apparently Secure—Uncommon but not rare; some cause for long-term concern due to declines or other factors.

= G5 = Secure—Common; widespread and abundant.

= “T" modifier reflects the condition of the subspecies or variety (i.e., G2T1)

= “Q" modifier implies taxonomic questions

CNPS: X (with modifier below) = California Native Plant Society, California Rare Plant Rank
= 1A. Presumed extinct in California

= 1B. Rare or Endangered in California and elsewhere

= 2. Rare or Endangered in California, more common elsewhere
= 3. Plants for which we need more information - Review list

= 4. Plants of limited distribution - Watch list

= Threat Code extensions

= .1 - Seriously endangered in California

= .2 —Fairly endangered in California

= .3 — Not very endangered in California

= Yosemite National Park

= PSS —Park Special Status species

CNDDB: X (with modifier below) = California Natural Diversity Database State Ranking

S1 = Critically Imperiled—Critically imperiled in the state because of extreme rarity (often five or fewer occurrences) or because of some factor(s) such as
very steep declines making it especially vulnerable to extirpation from the state/province.

S2 = Imperiled—Imperiled in the state because of rarity due to very restricted range, very few populations (often 20 or fewer), steep declines, or other
factors making it very vulnerable to extirpation from the nation or state/province.

S3 = Vulnerable—Vulnerable in the state due to a restricted range, relatively few populations (often 80 or fewer), recent and widespread declines, or
other factors making it vulnerable to extirpation.

S4 = Apparently Secure—Uncommon but not rare; some cause for long-term concern due to declines or other factors.

S5 = Secure—Common, widespread, and abundant in the state.
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The 2006 field survey also found that the habitat for nearly all the special status plant species in the Tuolumne
River corridor was undisturbed, with the exception of a few discrete populations that were disturbed due to
foot traffic in the Grand Canyon of the Tuolumne, and impacts from stock use in Lyell Canyon. Many
populations are close to existing trails and are subject to the potential effects of foot traffic, pack stock use, and
trail maintenance.

Special status species associated with mineral springs in Lyell Canyon include marsh arrow-grass (Triglochin
palustris), seaside arrow-grass (Triglochin maritime), Suksdorf’s dodder (Cuscuta suksdortfii), and Buxbaum’s
sedge (Carex buxbaumii). This specialized habitat is considered undisturbed (NPS, Acree et al. 20070).
However, because Soda Springs is a major visitor attraction, the surrounding wet soils and vegetation are highly
susceptible to adverse effects of compaction and trampling. These impacts were greatly reduced by habitat
restoration work over the past decade, but adverse effects continue (NPS, Buhler et al. 2010e).

The majority of the special status plants are found in riparian zones, meadows, and seasonally flooded ponds
and oxbows associated with the Tuolumne River. Protection of special status plant species in the river corridor
is dependent upon the processes that sustain their habitat, such as hydrologic processes that govern surface and
groundwater flows, overbank flooding, and river meandering. While existing habitats for special status plants
are in relatively good condition, threats such as diminished regional air quality and climate change are
becoming important factors, especially with resultant changes in fire frequency and intensity, and in
interannual weather patterns (Moore et al. 2005). Continued existence of special status species depends on
vigilant efforts to study, understand, and protect these important components of the diversity of Yosemite
National Park.

Environmental Consequences Methodology

The impact evaluation for special status species is based on the following: (1) the known or likely occurrence of
a species or its preferred habitat in the vicinity of the planning area; (2) the direct physical loss or adverse
modification of habitat; (3) the effective loss of habitat (through avoidance or abandonment) caused by
construction activity or noise, or species sensitivity to human disturbance.

The impact on listed or candidate species are analyzed in accordance with USFWS guidelines. Federal agencies
must consult with the USFWS to ensure their actions would not jeopardize the continued existence of any
federally listed or proposed threatened or endangered species, or adversely modify designated or proposed
critical habitat (Endangered Species Act, section 7(a) (2)). If listed species or their critical habitat are present,

2 <

the federal agency must determine if the action would have “no effect,” “may effect, not likely to adversely
affect,” or “may effect, likely to adversely affect” those species or their habitat. The NPS makes the
determination of effect for the alternatives following guidance outlined in the Endangered Species Act
Consultation Handbook: Procedures for Conducting Section 7 Consultations and Conference Activities (USFWS
and NMFS 1998). The following guidance is used to determine impacts, regardless of whether the species is
protected under the Endangered Species Act; listed or identified as sensitive by the state; or identified as
sensitive by the park, another federal agency (e.g., Bureau of Land Management or U.S. Forest Service), or a

local agency.

= No Effect: The project (or action) is located outside suitable habitat and there would be no disturbance or
other direct, indirect, or cumulative impacts on the species. The action would not affect the listed species or
its designated critical habitat (USFWS and NMFS 1998).

» May Affect, Not Likely to Adversely Affect: The project (or action) occurs in suitable habitat or results in
indirect impacts on the species, but the effect on the species is likely to be entirely beneficial, discountable, or
insignificant. The action may pose effects on listed species or designated critical habitat, but given
circumstances or mitigation conditions, the effects may be discounted, insignificant, or completely
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beneficial. Insignificant effects would not result in ‘take’ [defined as to kill, harm or harass].

Discountable effects are those extremely unlikely to occur. Based on best judgment, a person would not (1)
be able to meaningfully measure, detect, or evaluate insignificant effects or (2) expect discountable effects to
occur (USFWS and NMFS 1998).

» May Affect, Likely to Adversely Affect: The project (or action) would have an adverse effect on a listed species
as a direct, indirect, or cumulative result of the proposed action or its interrelated or interdependent actions
and the effect is not discountable, insignificant, or beneficial (USFWS and NMFS 1998).

In addition, the impacts on special status species were evaluated in terms of the NEPA and NPS DO 12
considerations of the context, duration, intensity, and type of impacts, as defined below.

Context: The context of the impact considers whether the impact would be local or regional. For the purposes
of this analysis, local impacts on wildlife or plants are those that occur within or adjacent to the Tuolumne
River corridor. Regional impacts are impacts within the park and outside of the park in similar habitat types in
the Sierra Nevada. Context suggests that certain impacts depend on the setting of the proposed action. For
example, impacts that reduce the connectivity between habitat types could be minor if such connections are
abundant in a given region, but the impact would be moderate or major if not.

Intensity: A negligible impact means that special status species would not be affected, or effects would not be
measurable. A minor impact would be detectable; both short-term and long-term impacts could potentially
affect breeding success and habitat availability. Mitigation measures would be sufficient to offset minor adverse
effects. A moderate impact would be readily apparent and result in the reduction or expansion of potential
habitat required to meet the requisite life needs of one or more species. Mitigation would be required to offset
moderate adverse impacts. A major impact would be readily apparent and result in the direct or indirect gain or
loss of occupied breeding sites, ‘take’ [defined as to kill, harm, or harass] of individuals, or changes to habitat
that affect the potential for site occupancy or reproductive potential. Extensive mitigation would be necessary
to offset adverse effects, and mitigation success could not be guaranteed.

Duration: A short-term impact would have an immediate effect on native habitat, diversity, and native
populations but would not cause long-term declines in populations or diversity. Short-term impacts are
normally associated with transitional types of activities, such as facility construction. Long-term adverse
impacts would lead to a loss of native habitat, diversity, and species populations, as exhibited by a decline in
species abundance, viability, and/or survival.

Type: Impacts can be adverse or beneficial. Adverse impacts are those that alter the range, location, number, or
population of a species or its habitat. Beneficial impacts would improve one or more of these characteristics.

Environmental Consequences of the No-Action Alternative

The no-action alternative would be a continuation of the current special status species condition and
management, as described under chapter 8 and “Affected Environment,” above.

Wild Segments

Continuation of current wilderness management, including protection of natural processes, visitor education
with an emphasis on Leave-No-Trace practices, and restrictions on amounts and locations of overnight use,
would protect native plant communities and associated special status species habitat. The NPS would continue
efforts to monitor use, eliminate inappropriate uses (e.g., informal trails), and restore affected sites to natural
conditions. Overall, habitat for special status wildlife and plant species in wilderness would remain
undisturbed, with site-specific exceptions noted below. The designated critical habitat for Sierra Nevada
bighorn sheep would remain untrailed and undisturbed.
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In Lyell Canyon and along the Dana Fork, habitat for special status species in upland areas and above tree line
(e.g., habitat for Mt. Lyell salamander and other species) would be expected to remain undisturbed. Site-
specific impacts on habitat would result from foot and stock traffic along formal and informal trail routes
radiating outward from Tuolumne Meadows and Tioga Road into subalpine meadow areas, and at the pack
stock camps and grazing areas in upper Lyell Canyon. These impacts would include trampling, compaction,
and possibly streambank erosion (NPS, Ballenger et al. 2009f). These impacts would result in some localized
loss of natural vegetation community structure, diversity, and productivity, particularly in subalpine meadow
areas that are critical foraging and breeding habitat for special status wildlife (e.g., Sierra Nevada mountain
beaver).

A 2006 rare plant survey (NPS, Acree et al. 20070) found a discrete population of rare plants that was disturbed
by pack stock use in Lyell Canyon; this impact would be expected to continue. Other rare plant populations
found in the Dana and Lyell segments were undisturbed, including the habitat for special status plant species at
springs at Lyell Canyon.

There are no special status plant species in the vicinity of the Glen Aulin High Sierra Camp. Special status
wildlife might be affected by habitat fragmentation and the imposition of unnatural barriers to movement. The
existing leach mound at the camp might present localized risks to water quality and associated habitats.

Special status species and habitat between Tuolumne Meadows and Hetch Hetchy Reservoir and lower-
elevation communities below O’Shaughnessy Dam would remain relatively undisturbed, with very localized
site-specific exceptions. At least two special status bat species, the spotted bat and greater western mastiff bat,
have been located throughout the canyon at Pate Valley and closer to Hetch Hetchy Reservoir (Pierson and
Rainey 1998). Bald eagles, American peregrine falcons (Siegel and DeSante 2002), and California spotted owls
(Moritz 2007) have also been reported along this section of river. Habitat for these species would remain
undisturbed; impacts in this area, particularly in the Grand Canyon, would be associated with occasional foot
traffic. Below O’Shaughnessy Dam, habitat for some special status wildlife (e.g., willow flycatchers) and plant
species would remain relatively undisturbed. Habitat for special status species such as the western pond turtle
would continue to be disturbed by the diversion of water and regulated flows. The NPS would continue to
work with a consortium of individuals and groups to inform releases from the dam that would protect and
improve habitat for special status species downstream of the dam.

Scenic Segments

During the summer, the extensive subalpine meadow and riparian complex radiating outward from Tuolumne
Meadows is the most heavily visited and accessed portion of the river corridor. Much of the existing visitor and
administrative infrastructure at Tuolumne Meadows is located in resilient upland areas; however, many of
these facilities are adjacent to sensitive meadow and riparian communities as well as populations of rare plants
(e.g., Buxbaum’s sedge, mare’s-tail, three-square bulrush). Rare plant populations are found throughout the
developed area at Tuolumne Meadows, particularly at the campground and at Soda Springs. These rare plant
populations are adjacent to high visitor use areas and trails (NPS, Acree et al. 20070).

Existing impacts on the subalpine meadow and riparian habitat at Tuolumne Meadows, the extent and cause of
which are currently under investigation, include altered, damaged, or denuded vegetation, compacted soils, and
disrupted hydrologic processes. The results of recent research into the underlying causes of these impacts are
discussed extensively under “Hydrology” and “Vegetation,” above. The meadows provide critical breeding and
foraging habitat for several special status wildlife species, such as the Yosemite toad, Sierra Nevada mountain
beaver, western white-tailed jackrabbit, northern goshawk, and western mastiff bats. Under the no-action
alternative, existing impacts on suitable habitat in this area would continue to affect wildlife species that rely on
the subalpine meadow ecosystem for foraging, breeding, nesting, and other uses by reducing the quality of
habitat, potentially extirpating species from the area. If current visitor use trends continue, increasing use of the
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Tuolumne Meadows area could affect the distribution and abundance of other special status species that could
occur in the meadows, such as the Sierra Nevada mountain beaver and western white-tailed jackrabbit. In
addition, habitat alteration and increasing visitor use could potentially affect the distribution and abundance of
prey species for special status wildlife, such as the northern goshawk.

Conclusion

Under the no-action alternative, special status species and habitat, including federally designated critical
habitat, would overall remain undisturbed. There would be local minor site-specific impacts on habitat for
special status wildlife and plant species associated with trail corridors radiating outward from Tuolumne
Meadows and Tioga Road and at pack stock use areas in Lyell Canyon.

Canyon, riparian, and aquatic species and habitat in between Tuolumne Meadows and Hetch Hetchy Reservoir
would remain relatively undisturbed. Below O’Shaughnessy Dam, some special status species habitat would
continue to be disturbed by the diversion of water and regulated flows. The NPS would continue to work with
a consortium of individuals and groups to inform releases from the dam to improve downstream habitat.

In the scenic segments of the river corridor at Tuolumne Meadows, the no-action alternative would likely
adversely affect special status species due to the ongoing changes in ecological integrity of the subalpine
meadow system. The cause of this change would continue to be studied. The NPS would continue to protect
special status species under existing resource management programs. However, under the no-action
alternative there would be an overall local and regional long-term minor adverse impact on special status
species due to existing habitat alteration and the potential for increasing visitor use to further disturb plant and
wildlife populations.

Cumulative Impacts

Past actions that would have contributed to adverse cumulative impacts on special status species habitat in the
river corridor include the construction and maintenance of visitor and administrative facilities at Tuolumne
Meadows, Glen Aulin, and along the Tioga Road corridor.

The following recently completed actions from the cumulative projects list in appendix L had beneficial
impacts on special status species:

= project to restore disturbed areas at the Tuolumne Meadows Lodge, which included site drainage
improvements and native plant restoration

= project to control invasive velvet grass in Pate Valley and Yosemite Valley, which removed populations of a
newly established highly invasive plant species from the Tuolumne River corridor

= various water quality improvement projects, as noted in the “Hydrology” affected environment section and
in appendix L

The following current and/or reasonably foreseeable future actions, projects, and plans could have a
cumulative effect on special status species in combination with the no-action alternative:

= Projects to improve the parkwide communications data network and to improve the Tuolumne Meadows
water treatment system could result in short-term impacts from thinning or selective removal of vegetation.

» The Scenic Vista Management Plan and Fire Management Plan could result in short-term impacts from
thinning or selective removal of vegetation.

= Implementation of the High Elevation Aquatic Ecosystem Recovery and Stewardship Plan would direct
specific actions for the management of selected high-elevation aquatic ecosystems. The plan would focus on
protecting species such as the Yosemite toad and the Sierra Nevada yellow-legged frog, with the intent of
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restoring these species to formerly occupied sites that may include locations within the Tuolumne River
corridor.

Environmental Consequences Common to Alternatives 1-4
Wild Segments

Under all action alternatives, wilderness management policies described under the no-action alternative would
continue. Overall, special status species habitat would remain undisturbed, with site-specific impacts on habitat
from foot traffic along trail corridors radiating outward from Tuolumne Meadows and Tioga Road. The
designated critical habitat for Sierra Nevada bighorn sheep would remain untrailed and undisturbed.

Rare plant populations in wild segments would overall remain undisturbed, including the habitat for special
status plant species at springs in Lyell Canyon. Either a reduction in or elimination of pack stock use in Lyell
Canyon (depending on the alternative) would likely benefit the rare plant population along a trail corridor that
is currently characterized by pack stock use.

Asunder the no-action alternative, special status species and their habitat between Tuolumne Meadows and
Hetch Hetchy Reservoir and below O’Shaughnessy Dam would remain undisturbed, with the exception of
special status wildlife species (such as the western pond turtle) that have been disturbed by the diversion of
water and regulated flows below O’Shaughnessy Dam. The NPS would continue to work with a consortium of
individuals and groups to inform releases from the dam that would protect and improve habitat for special
status species downstream of the dam.

Scenic Segments

The primary beneficial impact on special status species under alternatives 1-4 would result from
implementation of a comprehensive ecological restoration program, as described in chapters 5 and 8.
Ecological restoration would result in beneficial impacts on the subalpine meadow ecosystem from the
restoration of surface and subsurface hydrologic flows and the restoration of vegetation, including riparian
vegetation. Restoration would help protect and restore habitat for amphibian species such as the Yosemite toad
in the greater Tuolumne Meadows area. The meadows provide critical breeding and foraging habitat for several
special status animal species, such as the Sierra Nevada mountain beaver, western white-tailed jackrabbit,
northern goshawk, and western mastiff bat. Restoration of suitable habitat in this area would have a beneficial
impact on species that rely on the subalpine meadow ecosystem for foraging, breeding, and nesting (primarily
mammals and birds) by improving habitat quality and decreasing fragmentation. In addition, the program
would include measures for protecting special status plant species at Soda Springs.

Construction activities at Tuolumne Meadows under all of the action alternatives could disturb special status
wildlife habitat in both meadow and upland areas, where facilities are removed and restored as well as where
new facilities are constructed. Demolition or removal of existing buildings and associated infrastructure would
generate noise and ground vibrations, disturb habitat, and create other disturbances associated with human
presence.

As noted in the “Wildlife” section above, use of heavy equipment would create the potential for wildlife injuries
or death, specifically for small wildlife. These activities could cause wildlife to relocate or avoid the area and
cause breeding birds to abandon their nests or avoid using the immediate area. New parking areas and paths
may require removal of some trees; removal of potentially occupied habitats such as mature conifer and
hardwood trees, hollowed-out trees, or snags could affect breeding bats or birds by removing nests or roosts.
This could result in the harassment of adults from active nests or roosting sites located in the vicinity. Tree
removal would be minimized through site design, and, if possible, older trees and snags would be retained for
habitat. Although the disturbance would be temporary, species mortality, loss of reproductive potential, or
abandonment of breeding sites would have an adverse impact on local special status bird, and bat populations
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in particular. With the implementation of mitigation measures such as surveying potential habitat prior to
construction (especially during important breeding seasons), noise and visual disturbances to special status
wildlife would be minimized or avoided.

Vegetation that is removed under all action alternatives would not substantially fragment existing native
vegetation communities, reduce species diversity, or substantially reduce the overall size or quality of native
plant communities at Tuolumne Meadows because new construction would primarily occur in or adjacent to
previously disturbed locations or in more resilient, upland habitat.

The NPS would conduct surveys for special status bird and mammal species with the potential to occur in areas
where habitat disturbance could occur during project implementation, including surveys at Tuolumne
Meadows for the Sierra Nevada yellow-legged frog and Yosemite toad (proposed for listing under the
Endangered Species Act), the Sierra Nevada red fox (a candidate for listing under the act), and the great gray
owl (a state of California endangered species) (see appendix O).

In general, special status plant species will be avoided during construction activities. The new development to
accommodate proposed alterations at the Tuolumne Meadows campground would occur near several
populations of rare plants. To avoid impacts on rare plants, the NPS would need to apply mitigation measures
(see appendix O) such as preconstruction surveys.

Environmental Consequences of Alternative 1

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 1 on special status species are described below.

Wild Segments

Under alternative 1, the elimination of concessioner stock day rides, reductions in concessioner pack stock use,
elimination of commercial pack stock use, and the overall reduction in use levels would have a beneficial impact
on habitat by reducing disturbance associated with foot traffic and eliminating many of the impacts related to
pack stock (e.g., manure and impacts on native vegetation near pack stock camps and grazing areas),
particularly in upper Lyell Canyon.

Improved habitat and reduced disturbance would benefit special status wildlife that use meadow riparian areas
along the Dana Fork and Lyell Fork, including bats, the Sierra Nevada mountain beaver, and the Sierra Nevada
snowshoe hare.

Removal and restoration of Glen Aulin High Sierra Camp would eliminate risks to water quality associated with
the camp and reduce habitat fragmentation in this portion of an important wildlife migration corridor.

Scenic Segments

Commercial services and facilities and some associated administrative facilities would be removed under
alternative 1, along with informal trails and unsanctioned roadside parking. Site-specific restoration activities in
these locations would reduce habitat fragmentation and disturbance, increase opportunities for revegetation
and restoration of special status species habitat, and enable the recovery of adjacent meadow and riparian areas
from the effects of trampling, including compaction and vegetation loss. In addition, eliminating concession
stock day rides would reduce impacts (primarily trampling) on native plant communities associated with stock
use at Tuolumne Meadows, both near the concessioner stable and along stock use trails.

New or expanded formal parking areas would be placed within or adjacent to existing developed areas in
upland vegetation communities south of Tioga Road. Any new development to accommodate a campground
redesign would likely result in the loss of upland habitat and could increase access to undisturbed habitats.
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The combination of reduced visitor use and extensive natural resource restoration (improving habitat quality
and decreasing fragmentation) would have a beneficial impact on special status species that rely on the meadow
and riparian area at Tuolumne Meadows for breeding, foraging, nesting, and other uses.

Conclusion

Special status species and habitat in wild segments, including federally designated critical habitat, would overall
remain undisturbed under alternative 1. Reductions in foot traffic and pack stock use would result in overall
beneficial impacts on special status species habitat along trail corridors radiating out from Tuolumne Meadows
and Tioga Road, and in particular upper Lyell Canyon. As with the no-action alternative, special status species
habitat in wilderness between Tuolumne Meadows and Hetch Hetchy Reservoir and below O’Shaughnessy
Dam would remain relatively undisturbed, with the exception of species that may be affected by altered
hydrological processes downstream of the dam. The NPS would continue to work with a consortium of
individuals and groups to inform releases from the dam to improve downstream habitat.

In the scenic segments at Tuolumne Meadows, implementation of a comprehensive ecological restoration
program to restore natural processes to the subalpine meadow, in combination with much lower use levels and
extensive site-specific restoration, would result in local long-term moderate beneficial impacts on special status
species habitat. There would be a local short-term and long-term minor adverse impact on upland communities
where existing parking and facilities would be relocated from more sensitive areas. Special status plants would
be avoided during construction, and the implementation of mitigation measures, such as surveys prior to
construction, would minimize the impacts of construction activity on special status wildlife. Therefore,
alternative 1 may affect, but would not be likely to adversely affect, special status species in the Tuolumne River
corridor.

Cumulative Impacts

The list of past, current, and reasonably foreseeable future actions with the potential for a cumulative impact on
special status species would be the same in combination with alternative 1 as described for the no-action
alternative.

Considered in conjunction with cumulative projects and plans, the long-term impact of alternative 1 on special
status species populations corridorwide would be beneficial, in particular at Tuolumne Meadows where
implementation of a comprehensive ecological restoration program would help restore suitable habitat for a
number of special status species, including the Yosemite toad and the Sierra Nevada yellow-legged frog. The
cumulative impact of multiple construction activities at Tuolumne Meadows and along the Tioga Road
corridor would have the potential to adversely affect special status wildlife species. Mitigation measures (see
appendix O) such as surveys prior to construction would be needed to offset these impacts. Although the
disturbance would be temporary, species mortality, loss of reproductive potential, or abandonment of breeding
sites would have an adverse impact on local special status bird and bat populations in particular.

Environmental Consequences of Alternative 2

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 2 on special status species are described below.

Wild Segments

The reduction of concessioner stock day rides in wilderness would have a beneficial impact on subalpine and
riparian habitat along trails radiating outward from Tuolumne Meadows and Tioga Road. Special status wildlife
species habitat would be improved by reducing impacts such as noise, human presence, and stock presence,
and by reducing disturbance (e.g., vegetation trampling and soil compaction) to habitat components. In
addition, the proposal to regulate the timing, amount, and location of commercial pack stock use in upper Lyell
Canyon would also improve habitat by consolidating use in more resilient locations and restoring meadow and
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riparian areas previously affected by stock use. These actions might benefit special status mammals that use
meadow riparian areas, such as bats, the Sierra Nevada mountain beaver, and the Sierra Nevada snowshoe hare.

Removal of the aging water collection and treatment system and proposed wetland restoration at Glen Aulin
High Sierra Camp would reduce risks to water quality and improve associated riparian habitat. Although the
permanent camp structures would be removed under alternative 2, continued use of a seasonal camp in this
location would result in minor impacts from habitat fragmentation (the same as with the no-action alternative).

The NPS does not expect recreational boating between Tuolumne Meadows and Pate Valley to affect special
status species because this use would be extremely limited.

Scenic Segments

The majority of the existing commercial administrative facilities would remain under alternative 2, although
some facilities would be consolidated and relocated away from sensitive meadow and riparian areas. Informal
trails throughout the developed area at Tuolumne Meadows and unsanctioned roadside parking along Tioga
Road would be removed. Site-specific restoration activities in these locations would reduce fragmentation and
disturbance, increase opportunities for revegetation and restoration of habitat, and enable the recovery of
adjacent meadow and riparian areas from the effects of trampling, including compaction and vegetation loss.

Under alternative 2, a new formal trail is proposed from the existing store and grill area across the meadows to
Parsons Memorial Lodge. The alignment and construction requirements of the proposed trail would be
determined during the design phase of this project; however, it is assumed that it would cross sensitive meadow
habitat and potentially fragment a portion of the meadow. Populations of rare plants would be avoided by the
final alignment of the trail and during construction activities.

To accommodate facilities relocated from more sensitive habitats, new development in previously undisturbed
upland communities would include formal parking areas near Pothole Dome, an area west of Unicorn Creek,
and a new consolidated stables operation between Budd Creek and Road Camp. New development to
accommodate campground expansion and redesign would likely result in disturbance of previously
undisturbed upland habitat. In addition, a new trail connection south of Tioga Road would pass through
upland vegetation. New development in these upland areas would increase fragmentation and expose habitat to
the effects of trampling. Construction in these areas would require removal of trees, including removal of
potentially occupied habitats such as mature conifer and hardwood trees, hollowed out trees, or snags. This
could affect special status bats or birds by removing nests or roosts and could result in the harassment of adults
from active nests or roosting sites located in the vicinity. Tree removal would be minimized through site design,
and, if possible, older trees and snags would be retained for habitat. Surveying potential habitat prior to
construction would minimize potential impacts on nesting or roosting species.

Conclusion

Special status species and habitat in wild segments, including federally designated critical habitat, would overall
remain undisturbed under alternative 2. Reductions in concessioner stock use and additional regulations
concerning commercial stock use would result in overall beneficial impacts on special status species habitat
along trail corridors radiating outward from Tuolumne Meadows and Tioga Road, and in upper Lyell Canyon.
The NPS does not expect recreational boating between Tuolumne Meadows and Pate Valley to affect special
status species because this use would be extremely limited.

As with the no-action alternative, special status species habitat in wilderness between Tuolumne Meadows and
Hetch Hetchy Reservoir and below O’Shaughnessy Dam would remain relatively undisturbed, with local, site-
specific exceptions along trail corridors. The NPS would continue to work with a consortium of individuals
and groups to inform releases from the dam to improve downstream habitat.
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In scenic segments at Tuolumne Meadows, implementation of a comprehensive ecological restoration program
to restore natural processes to the subalpine meadow, in combination with consolidated visitor use and site-
specific restoration, would result in a local long-term moderate beneficial impact on special status species
habitat. There would be a local short-term and long-term minor adverse impact on upland communities where
existing parking and facilities would be relocated from more sensitive areas. Special status plants would be
avoided during construction, and the implementation of mitigation measures, such as surveys prior to
construction, would minimize the impacts of construction activity on special status wildlife. Therefore,
alternative 2 may affect, but would not be likely to adversely affect, special status species in the Tuolumne River
corridor.

Cumulative Impacts

The cumulative impact of past, current, and reasonably foreseeable future actions in combination with
alternative 2 would be the same as described for alternative 1.

Environmental Consequences of Alternative 3

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 3 on special status species are described below.

Wild Segments

The reduction in concessioner pack stock use (due to lowered use at Glen Aulin High Sierra Camp), reduction
in concessioner stock day rides, and lowered day use levels at Tuolumne Meadows would have a beneficial
impact on subalpine and riparian communities along trails radiating outward from Tuolumne Meadows and
Tioga Road. Special status wildlife species habitat would be improved by reducing impacts such as noise,
human presence, and stock presence, and by reducing disturbance (e.g., vegetation trampling and soil
compaction) to habitat components. In addition, the proposal to regulate the timing, amount, and location of
commercial pack stock use in upper Lyell Canyon would also improve habitat by consolidating use in more
resilient locations and restoring meadow and riparian areas previously affected by stock use. These actions may
benefit special status mammals that use meadow riparian areas, such as bats, the Sierra Nevada mountain
beaver, and the Sierra Nevada snowshoe hare.

At Glen Aulin High Sierra Camp, replacing the aging water collection and treatment system and proposed
wetland restoration would reduce risks to water quality and improve associated riparian habitat. Minor impacts
due to habitat fragmentation noted in the no-action alternative would continue under alternative 3.

Scenic Segments

Commercial administrative facilities would remain under alternative 3, although some facilities would be
relocated away from sensitive meadow and riparian areas. Informal trails throughout the developed area at
Tuolumne Meadows and unsanctioned roadside parking along Tioga Road would be removed. Site-specific
restoration activities in these locations would reduce fragmentation and disturbance, increase opportunities for
revegetation and restoration of special status species habitat, and enable the recovery of adjacent
meadow/riparian areas from the effects of trampling, including compaction and vegetation loss.

To accommodate facilities relocated from more sensitive habitats, new development in previously undisturbed
upland communities would consist of formal parking areas near Pothole Dome and a new employee housing
area north of the road leading to Tuolumne Meadows Lodge (west of the water treatment facility). In addition,
anew trail connection south of Tioga Road would pass through upland vegetation. New development in these
upland areas could increase habitat fragmentation and expose habitat to the effects of trampling. Construction
in these areas would also require the removal of trees, including removal of potentially occupied habitats such
as mature conifer and hardwood trees, hollowed out trees, or snags. This could affect special status bats or
birds by removing nests or roosts and could result in the harassment of adults at active nests or roosting sites
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located in the vicinity. Tree removal would be minimized through site design, and, if possible, older trees and
snags would be retained for habitat. Surveying potential habitat prior to construction would minimize potential
impacts on nesting or roosting species.

Conclusion

Under alternative 3, special status species and habitat in wild segments, including federally designated critical
habitat, would overall remain undisturbed. Reductions in concessioner stock use and additional regulations
concerning commercial stock use would result in overall beneficial impacts on special status species habitat
along trail corridors radiating outward from Tuolumne Meadows and Tioga Road, and in upper Lyell Canyon.
As under the no-action alternative, special status species habitat in wilderness between Tuolumne Meadows
and Hetch Hetchy Reservoir and below O’Shaughnessy Dam would remain relatively undisturbed under
alternative 3, with local, site-specific exceptions along trail corridors. The NPS would continue to work with a
consortium of individuals and groups to inform releases from the dam to improve downstream habitat.

In scenic segments at Tuolumne Meadows, implementation of a comprehensive ecological restoration program
to restore natural processes to the subalpine meadow, in combination with managed visitor use levels and site-
specific restoration, would result in a local long-term moderate beneficial impact on special status species
habitat. There would be a local short-term and long-term minor adverse impact on upland communities where
existing parking and facilities would be relocated from more sensitive areas. Special status plants would be
avoided during construction, and the implementation of mitigation measures, such as surveys prior to
construction, would minimize the impacts of construction activity on special status wildlife. Therefore,
alternative 3 might affect, but would not be likely to adversely affect, special status species in the Tuolumne
River corridor.

Cumulative Impacts

The cumulative impact of past, current, and reasonably foreseeable future actions, in combination with
alternative 3, would be the same as described for the no-action alternative.

Environmental Consequences of Alternative 4 (Preferred)

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 4 on special status species are described below.

Wild Segments

The reduction in concessioner pack stock use (due to lowered use at Glen Aulin High Sierra Camp) and
elimination of concessioner stock day rides would have a beneficial impact on subalpine and riparian
communities along trails radiating outward from Tuolumne Meadows and Tioga Road. Special status wildlife
species habitat would be improved by reducing impacts (e.g., noise, human presence, stock presence) and
reducing disturbance to habitat components (e.g., vegetation trampling, soil compaction). In addition, the
proposal to regulate the timing, amount, and location of commercial pack stock use in upper Lyell Canyon
would also improve habitat by consolidating use in more resilient locations and restoring meadow and riparian
areas previously affected by stock use. These actions may benefit special status mammals that use meadow
riparian areas, such as bats, the Sierra Nevada mountain beaver, and the Sierra Nevada snowshoe hare.

Special status species would benefit to a lesser extent from restrictions on commercial stock use related to the
“determination of extent necessary” in appendix C, since use would be at levels that are approximately the
same as existing conditions. However, these restrictions would cap the amount of commercial stock use in wild
segments of the corridor, which would limit the potential for new impacts.

Replacement of all flush toilets with composing toilets at the High Sierra Camp, and the replacement of the
composting toilet at the backpacker campground would reduce existing risks to water quality and associated
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riparian habitat by reducing water use and converting the wastewater system to gray water only. In addition, the
proposed wetland restoration at Glen Aulin High Sierra Camp would improve associated riparian habitat.
Minor impacts resulting from habitat fragmentation noted in the no-action alternative would continue under
alternative 4.

The NPS does not expect recreational boating between Tuolumne Meadows and Pate Valley to affect special
status species because this use would be extremely limited.

Scenic Segments

Most commercial and administrative facilities would remain under alternative 4, although some facilities would
be relocated away from sensitive meadow and riparian areas. Informal trails throughout the developed area at
Tuolumne Meadows and unsanctioned roadside parking along Tioga Road would be removed and restored to
natural conditions. Site-specific restoration activities in these locations would reduce fragmentation and
disturbance, increase opportunities for revegetation and restoration of special status species habitat, and enable
the recovery of adjacent meadow and riparian areas from the effects of trampling, including compaction and
vegetation loss.

Redevelopment in previously disturbed upland communities would include a formalized parking area near
Pothole Dome. New development in upland areas adjacent to already disturbed areas would include expanded
parking at Road Camp, expanded parking at the Dog Lake/Bug Camp parking area, and expanded roadside
parking between Lembert Dome and the concessioner stable. New development in undisturbed upland areas
would include a new visitor contact station south of Tioga Road, and a portion of the Tuolumne Meadows
campground redesign. In addition, a new trail connection south of Tioga Road would pass through upland
vegetation. New development in upland areas could increase habitat fragmentation, expose habitat to the
effects of trampling, and require removal of trees that could potentially be occupied habitats, such as mature
conifer and hardwood trees, hollowed out trees, or snags. This could affect breeding bats or birds by removing
nests or roosts and result in the harassment of adults at active nests or roosting sites located in the vicinity. Tree
removal would be minimized through site design, and, if possible, older trees and snags would be retained for
their habitat value. In addition, surveying potential habitat prior to construction to determine whether there are
any active nests or roosts would minimize potential impacts on some species.

Conclusion

Special status species and habitat in wild segments, including federally designated and proposed designated
critical habitat, would overall remain undisturbed under alternative 4. Managed visitor use levels, reductions in
concessioner stock use, and additional regulations concerning commercial stock use would result in beneficial
impacts on special status species habitat along trail corridors radiating outward from Tuolumne Meadows and
Tioga Road, and in upper Lyell Canyon. The NPS does not expect recreational boating between Tuolumne
Meadows and Pate Valley to affect special status species because this use would be extremely limited.

As with the no-action alternative, special status species habitat in wilderness between Tuolumne Meadows and
Hetch Hetchy Reservoir and below O’Shaughnessy Dam would remain relatively undisturbed with local, site-
specific exceptions along trail corridors. The NPS would continue to work with a consortium of individuals
and groups to inform releases from the dam to improve downstream habitat.

In scenic segments of the river corridor at Tuolumne Meadows, implementing a comprehensive ecological
restoration strategy to restore natural processes to the subalpine meadow, in combination with consolidated
visitor use, managed visitor use levels, and site-specific restoration, would result in a local long-term moderate
beneficial impact on special status species habitat, including proposed critical habitat for two amphibian
species. There would be a local short-term and long-term minor adverse impact on upland habitat where
existing parking and facilities would be relocated from more sensitive areas. Special status plants would avoided
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during construction, and the implementation of mitigation measures, such as surveys prior to construction,
would minimize the impacts of construction activity on special status wildlife and plants. Therefore,

alternative 4 may affect, but would not be likely to adversely affect, special status species in the Tuolumne River
corridor.

Cumulative Impacts

The cumulative impact of past, current, and reasonably foreseeable future actions in combination with
alternative 4 would be the same as under alternative 1.

Lightscapes

Affected Environment

The national park system includes some of the few places where pristine views of the night sky remain. The
enjoyment and appreciation of these natural lightscapes are dependent on many factors, including the weather,
clarity of the air, and amount of light pollution present. Light pollution is of particular concern in national
parks; nearly every park in the national park system is affected by some level of artificial light in the night sky
(NPS, Duriscoe 2005c¢). Nationwide, the glare and ‘sky glow’ from urban areas are encroaching upon dark skies
in areas normally considered remote, including the Sierra Nevada (NPS 2006i).

The NPS considers natural lightscapes as an intrinsic natural and cultural value of all parks, and the protection
of lightscapes has been added to the responsibilities of park managers.

Recognizing the roles that light and dark periods and darkness play in natural resource processes
and the evolution of species, the Service will protect natural darkness and other components of the
natural lightscape in parks. (NPS 2006g)

While natural lightscapes are recognized as a critical component of ecological processes, the night sky is also
considered a critical part of cultural heritage in national parks, and in at least one case, the night sky has been
designated by a state legislature as an endangered historic resource (Rogers and Sovic 2001). In addition, night
sky visibility is an important aesthetic component of wilderness values. The 1964 Wilderness Act cites the
importance of access to ‘primitive and unconfined’ recreation and the opportunities for personal development
that such experiences provide. For many, pristine night skies are considered an integral part of that experience
(NPS, Duriscoe 2001).

The Sierra Nevada Inventory and Monitoring Network, a group of four national parks that share regional
research and monitoring efforts, has identified night sky quality as a vital sign, or a physical or biological
element of a park, that represents overall condition or are particularly valuable attributes (NPS 2007j).

Measuring Dark Night Skies in Yosemite National Park

In 2001, a model developed jointly by the NPS and the National Oceanic and Atmospheric Administration was
used to evaluate the effects of light pollution on areas administered by the NPS for the purpose of protecting
night sky visibility. This was a nationwide model that built upon previous efforts to distinguish the effects of
artificial sky glow from cities and naturally occurring sky glow (e.g., moonlight). The results were calibrated by
comparing the expected amount of light pollution for various locations with actual observations. According to
the results of this model, about two-thirds of Yosemite National Park is at near pristine conditions for dark
night skies, while in the remaining one-third of the park, primarily the western portion of the park, light
pollution is diminishing night sky quality (Albers and Duriscoe 2001).

The model was not calibrated to a level that would distinguish among segments of the Tuolumne River
corridor, but generally this would equate to near pristine conditions for the Lyell, Dana, and Tuolumne
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Meadows segments, and then gradual light intrusion as the corridor heads westward down the Grand Canyon
of the Tuolumne towards Hetch Hetchy Reservoir and the western park boundary.

In order to effectively manage night skies as a resource in parks, the NPS Night Sky Team was formed in 2000
to measure and inventory night skies in parks across the nation. The Night Sky Team has developed a system
for measuring sky brightness to quantify the source and severity of light pollution. This system, developed with
the assistance from professional astronomers and the International Dark-sky Association, uses a research-grade
digital camera to capture the entire sky with a series of images. Since the development of this system,
inventories of night sky quality have been conducted at several parks; these night sky baseline assessments are
intended to form “the foundation for a monitoring program to detect long-term changes, provide scientifically
sound data for park stewardship, and track this park feature that has scenic, ecological, and cultural
implications” (NPS, Duriscoe 2005¢; NPS 2007h).

In August and September 2005, the Night Sky Team took sky quality measurements in Yosemite National Park
from Sentinel Dome, located west of Glacier Point on the rim of Yosemite Valley, and Pothole Dome, on the
west end of Tuolumne Meadows. The results of visual observation and measurements indicate that artificial
light seen from Sentinel Dome is significantly brighter than Pothole Dome. The Night Sky Team assessment
indicated that sources of light pollution at both Sentinel Dome and Pothole Dome include Fresno, the
Modesto/Stockton/Sacramento area, and the Reno/Carson City area. However, overall, the view from Pothole
Dome is considered ‘very dark’, with near pristine conditions, while the darkest part of the sky at Sentinel
Dome was 0.2-0.3 orders of magnitude brighter (NPS, Duriscoe 2005¢; NPS 2007h).

Lighting Guidelines

While the majority of light pollution seen in national parks radiates from population centers outside park
boundaries, the NPS recognizes that artificial lighting within parks may have a detrimental effect on natural
lightscapes as well. In order to achieve the dual goal of providing for visitor safety and manage for natural
lightscapes, NPS management policies directs parks to do the following:

= Restrict the use of artificial lighting in parks to those areas where security, basic human safety, and specific
cultural resource requirements must be met.

= Use minimal-impact lighting techniques.

= Shield the use of artificial lighting where necessary to prevent the disruption of the night sky, natural cave
processes, physiological processes of living organisms, and similar natural processes (NPS 2007h).

Yosemite National Park is actively working with the park concessioner to develop, refine, and implement
lighting guidelines for the park. These guidelines are intended to balance the safety and security of employees
and visitors, universal accessibility, and the scientific and aesthetic importance of the natural lightscape that the
NPS is obligated to protect.

The focus of the current parkwide lighting guidelines includes Yosemite Valley and other heavily used portions
of the park; there are no lighting guidelines specific to the Tuolumne River corridor. These guidelines divide
the park into frontcountry areas, where visitor services are concentrated, and backcountry areas, which are
managed and maintained as natural areas and visitors have to assume a certain degree of risk and responsibility
for their own safety. Frontcountry areas are lighted for safety, security, and accessibility. Backcountry areas
might have electric lighting but only as determined on a case-by-case basis by the NPS (Pacific Lightworks
2007). In areas where artificial lighting is present, lighting guidelines are intended to prevent both light
pollution and light trespass, primarily using structural means to control light and cast light downward. As a
secondary measure, power limits (in the form of low lamp wattage) are set on all lamp types to minimize
inadvertent light trespass or pollution (Benya 2000; Pacific Lightworks 2007).
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Guiding principles for lighting in frontcountry areas, such as Tuolumne Meadows include the following:

» Warranting— Light only where needed.

= Controls — Light only when needed.

= Shielding — Direct light downward.

= Spectrum - Select lamp color that minimizes negative impacts.

= Intensity — Use the minimum amount of light necessary.

= Efficiency - Select the most energy efficacious lamp and fixture.

Environmental Consequences Methodology

The lightscapes impact assessment involves the identification and qualitative description of the types and
characteristics of actions proposed under each alternative that could affect the dark night skies of the
Tuolumne River corridor. The examination of effects is limited to sources of light within the park. Such
characteristics of light would include the location of facilities, operational features that produce light, and how
the light would be distributed over the landscape.

Although sky glow radiating from population centers on either side of the Sierra Nevada affects dark night skies
in the river corridor, the alternatives presented in this environmental impact statement would have no effect on

the regional sources of this impact; therefore, it is not addressed under the environmental consequences

section below. As stated under “Affected Environment,” above, sky glow is more evident in the lower reaches of
the river corridor, closer to the major population centers in California. Growth in the region would be expected
to increase this adverse effect on lightscapes in the river corridor.

The lightscapes impact assessment evaluates how the three basic types of changes of the plan noted above
would affect the dark night skies in the Tuolumne River corridor. Impacts were evaluated in terms of their
context, intensity, and duration, and whether the impacts were considered to be beneficial or adverse.

Context: The context of the impact considers whether the impact would be local or regional. For the purposes
of this analysis, local impacts would be those that occur within Yosemite National Park or impacts specific to
the river corridor. In considering lightscape impacts, it was assumed that the impacts would be consistently
local.

Intensity: The intensity of the impact considers whether the impact would be negligible, minor, moderate, or
major. Negligible impacts are effects considered not detectable and that would have no discernible effect on the
ambient environment. Minor impacts are those that would be slightly detectable but not expected to have an
overall effect on those conditions. Moderate impacts would be clearly detectable and could have an appreciable
effect. Major impacts would have a substantial, highly noticeable influence on the ambient environment.

Duration: The duration of the impact considers whether the impact would occur in the short term or the long
term. A short-term impact would be temporary in duration or transitory in effect, such as light from passing
vehicles. A long-term impact would have a permanent effect on the ambient environment.

Type: Impacts are evaluated in terms of whether they would be beneficial or adverse to the ambient
environment. Beneficial impacts would reduce associated levels of light, while adverse impacts would have the
opposite effect.

Environmental Consequences of the No-Action Alternative

The no-action alternative would be a continuation of the current condition and management, as described
under chapter 8 and “Affected Environment,” above.
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Wild Segments

The continuation of current park wilderness policies, including limits on amounts and locations of overnight
use, would result in lightscapes dominated by sources of natural light and dark night skies in the more than 90
percent of the Tuolumne River corridor that is congressionally designated Wilderness. As stated under the
“Affected Environment,” above, lightscapes along the Lyell and Dana segments are considered to be near
pristine; below Tuolumne Meadows, night skies are affected by sky glow.

In-park sources of light pollution in wilderness would include the occasional campfire, light sources from
adjacent nonwilderness areas (principally Tuolumne Meadows), and vehicle headlights from nearby roads
(primarily Tioga Road). Along almost all of the Lyell Fork and the upper Dana Fork, sources of artificial light
pollution would be limited to campfires and flashlights. Along the lower Dana Fork, vehicle headlights along
Tioga Road and administrative roads, combined with artificial light sources in parking areas, at the Tuolumne
Lodge, and in housing and administrative areas, would continue to affect lightscapes in the adjacent wilderness
areas. The Grand Canyon segment would be generally unaffected by in-park sources of light pollution other
than campfires and flashlights; however, artificial light sources at the Glen Aulin High Sierra Camp would
continue to have an impact on adjacent wilderness areas. The only in-park sources of artificial light in the
wilderness below Hetch Hetchy Reservoir would be a very occasional campfire.

At Glen Aulin, natural lightscapes would remain predominant. Artificial light sources associated with the
operation of the camp (e.g., propane lights) and campfires would continue to affect local lightscapes during the
summer.

Scenic Segments

Night skies in the Tuolumne Meadows area are considered near pristine. Under the no-action alternative,
lightscapes in portions of the meadows would be affected by a combination of vehicle headlights emanating
from the Tioga Road and administrative roads; limited artificial lighting at employee housing areas, facilities
that would require lighting for safety and security (e.g., the wastewater treatment facility); Tuolumne Meadows
Lodge; and campfires in the campground. The in-park sources of artificial light would be primarily confined to
the upland areas south of the meadows and would be designed in accordance with the Yosemite Exterior
Lighting Guidelines (NPS 2008j). However, vehicle lights would have a relatively widespread impact due to the
expanse of the meadows; this particular impact would be most intense immediately adjacent to the Tioga Road
and parking areas. These in-park sources of light pollution would continue to affect the lightscape of the
Tuolumne Meadows area during the summer season.

At the administrative area below the O’Shaughnessy Dam, artificial light associated with dam-related facilities
would continue to affect dark night skies in the area.

With the exception of the administrative area below O’Shaughnessy Dam, vehicle access and most overnight
use in the corridor occurs during the summer (approximately June to October); therefore, the impacts of in-
park artificial light would only occur during that period.

Conclusion

Under the no-action alternative, lightscapes in designated Wilderness areas would continue to be dominated by
sources of natural light and dark night skies. In-park sources of light pollution, including occasional campfires,
vehicle headlights, and artificial lighting in Tuolumne Meadows and Glen Aulin, would have a local long-term
negligible to minor adverse impact on lightscapes in wild segments, primarily in areas near roads and other
facilities.

In Tuolumne Meadows, Glen Aulin, and the administrative area below O’Shaughnessy Dam, lightscapes would
continue to be shaped by a combination of limited lighting at administrative facilities and visitor service areas,
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vehicle headlights along the Tioga Road and administrative roads, and campfires in campgrounds. Overall, in-
park sources of light in scenic segments would continue to have a local long-term minor adverse impact on
lightscapes.

Cumulative Impacts

No past, current, or reasonably foreseeable cumulative actions are planned or approved within the park that, in
combination with the no-action alternative, would affect lightscapes in the vicinity of the Tuolumne River
corridor. The corridor would continue to be affected by light pollution generated outside park boundaries.

Environmental Consequences of Alternative 1
Wild Segments

As in the no-action alternative, the continuation of current park wilderness policies, including limits on
amounts and locations of overnight use, would result in lightscapes dominated by sources of natural light and
dark night skies. Lightscapes along the Lyell and Dana segments would remain near pristine; below Tuolumne
Meadows night skies would continue to be affected by sky glow.

The elimination of sources of artificial light associated with Tuolumne Meadows Lodge, some employee
housing, and administrative facilities at Tuolumne Meadows and the elimination of the Glen Aulin High Sierra
Camp would almost eliminate the impact on lightscapes in the adjacent wilderness. The only remaining impact
would be caused by vehicle headlights visible in wilderness along the lower Dana Fork and light caused by
campfires. The only in-park sources of artificial light in the wilderness below Hetch Hetchy Reservoir would be
avery occasional campfire.

Alternative 1 would result in the elimination of nearly all in-park sources of artificial light in the Glen Aulin
area, except for the backpacker campground, thereby reducing the overall effect of artificial lighting on the
local lightscape.

Scenic Segments

In Tuolumne Meadows, alternative 1 would result in the elimination of nearly all in-park sources of artificial
light in the Tuolumne Meadows area, except for vehicle corridors, the campground (at a reduced capacity),
remaining employee housing areas, and remaining facilities that would require lighting for safety and security
(e.g., the wastewater treatment facility). Demolition, restoration, and construction activities could have short-
term adverse impacts on lightscapes; these activities would be conducted during daylight, and any dust would
likely disperse or settle during the night. Construction impacts would be expected intermittently throughout
the lifetime of the Tuolumne River Plan. Night skies in Tuolumne Meadows would still be considered near
pristine; however, compared to the no-action alternative, alternative 1 would substantially reduce in-park
artificial sources of light and the overall effect of artificial lighting on the lightscape during the summer season.

At the administrative area below the O’Shaughnessy Dam, artificial light associated with dam-related facilities
would continue to affect dark night skies.

As with the no-action alternative, with the exception of the administrative area below O’Shaughnessy Dam,
vehicle access and most overnight use in the corridor would only occur during the summer (approximately
June to October); therefore, the impacts of in-park artificial light would only occur during that period.

Conclusion

Under alternative 1, lightscapes in designated Wilderness areas would continue to be dominated by sources of
natural light and dark night skies. Adverse impacts on lightscapes in the lower Dana Fork wilderness area
would be reduced by the elimination of sources of artificial light from Tuolumne Meadows, resulting in a local
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long-term moderate beneficial impact. Some in-park sources of light pollution, including occasional campfires
and vehicle headlights, would continue in wilderness, primarily in areas near roads and other facilities.

In Tuolumne Meadows and Glen Aulin, the elimination of the majority of artificial light sources would reduce
the effect of in-park sources of artificial light. In the administrative area below O’Shaughnessy Dam, lightscapes
would continue to be shaped by limited lighting at administrative facilities. This would result in a local long-
term minor beneficial impact on lightscapes in scenic segments.

Cumulative Impacts

No past, current, or reasonably foreseeable cumulative actions are planned or approved within the park that
would affect lightscapes in the vicinity of the Tuolumne River corridor in combination with alternative 1. The
river corridor would continue to be affected by light pollution generated outside park boundaries.

Environmental Consequences Common to Alternatives 2-4

The impacts on lightscapes under alternative 2, 3, or 4 would be essentially the same; therefore, these action
alternatives are addressed collectively, below.

Wild Segments

As in the no-action alternative, the continuation of current park wilderness policies, including limits on
amounts and locations of overnight use, would result in lightscapes dominated by sources of natural light and
dark night skies. Lightscapes along the Lyell Fork and Upper Dana Fork segments of the river corridor would
remain near pristine; to the west of Tuolumne Meadows, night skies would continue to be affected by some sky
glow.

In-park sources of light pollution in wilderness would include the occasional campfire, light sources from
adjacent nonwilderness areas (principally Tuolumne Meadows), and vehicle headlights from nearby roads
(primarily Tioga Road). Along almost all of the Lyell Fork and the upper Dana Fork, sources of artificial light
pollution would remain limited to campfires and flashlights. Along the lower Dana Fork, vehicle headlights
along Tioga Road and administrative roads, combined with artificial light sources in parking areas, at the
Tuolumne Lodge, and in housing and administrative areas would continue to affect lightscapes in the adjacent
wilderness areas. The Grand Canyon segment would remain generally unaffected by in-park sources of light
pollution other than campfires and flashlights. Natural lightscapes would remain predominant at Glen Aulin.
Implementation of alternative 2, 3, or 4 would result in continued sources of artificial light associated with the
operation of the camp (e.g., propane lights), and campfires. The only in-park sources of artificial light in the
wilderness below Hetch Hetchy Reservoir would be a very occasional campfire.

Scenic Segments

Alternative 2, 3, or 4 would result in either the consolidation or relocation of some in-park sources of artificial
light within the Tuolumne Meadows area; however, these actions would not be expected to have a substantial
effect on lightscapes. The in-park sources of artificial light would be primarily confined to the upland areas
south of the meadows and would be designed in accordance with the Yosemite Exterior Lighting Guidelines
(NPS 2008j). As with the no-action alternative, lightscapes in portions of the meadows would be affected by a
combination of vehicle headlights emanating from the Tioga Road and administrative roads, limited artificial
lighting at employee housing areas, facilities that would require lighting for safety and security (e.g., the
wastewater treatment facility), Tuolumne Meadows Lodge, and campfires in the campground. Vehicle lights
would continue to have a relatively widespread impact due to the expanse of the meadows, with impacts the
most intense immediately adjacent to the Tioga Road and parking areas. Demolition, restoration, and
construction activities would have a short-term, negligible, adverse impact on lightscapes; these activities would
be conducted during daylight, and any dust would likely disperse or settle during the night. Construction
impacts would be expected intermittently throughout the lifetime of the approved Tuolumne River Plan. Night
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skies in the Tuolumne Meadows area would remain ‘near pristine’ with implementation of any action
alternative.

At the administrative area below the O’Shaughnessy Dam, artificial light associated with dam-related facilities
would continue to affect dark night skies.

As with the no-action alternative, with the exception of the administrative area below O’Shaughnessy Dam,
vehicle access and most overnight use in the corridor would only occur during the summer (approximately
June-October) under alternative 2, 3, or 4; therefore, the impacts of in-park artificial light would only occur
during the summer with implementation of any of these alternatives.

Conclusion

Implementation of alternative 2, 3, or 4 would result in lightscapes in designated Wilderness areas that would
continue to be dominated by sources of natural light and dark night skies. In-park sources of light pollution,
including occasional campfires, vehicle headlights, and artificial lighting in Tuolumne Meadows and Glen
Aulin, would have long-term negligible adverse impacts on lightscapes in wilderness, primarily in areas near
roads and other facilities.

In Tuolumne Meadows and the administrative area below O’Shaughnessy Dam, lightscapes would continue to
be shaped by a combination of limited lighting at administrative facilities and visitor service areas, vehicle
headlights along the Tioga Road and administrative roads, and campfires in campgrounds. With
implementation of alternative 2, 3, or 4, in-park sources of light would continue to have a local long-term minor
adverse impact on lightscapes.

Cumulative Impacts

No past, current, or reasonably foreseeable cumulative actions are planned or approved within the park that
would affect lightscapes in the vicinity of the Tuolumne River corridor. The corridor would continue to be
affected by light pollution generated outside park boundaries.

Soundscapes

Affected Environment

Soundscapes include all of the sounds in the environment, both human-caused and natural. By definition,
‘noise’ is human-caused sound that is considered unpleasant and unwanted. Depending on the situation, not all
human-caused sound may be noise. For instance, if a person works in an office, sounds from printers, copiers,
and keyboards are generally acceptable and not considered unpleasant or unwanted. By comparison, when
people are in a wilderness area, there is an expectation of a more natural experience with very little or no
human-caused sound. In these situations, any human-caused sound would probably be considered noise. The
desired natural sounds would be referred to as natural quiet, a term used to describe ambient (outdoor) natural
sounds in the absence of human intrusion.

The natural sounds adjacent to the Tuolumne River in Yosemite National Park include the movement of the
river itself, the thundering of waterfalls in spring and early summer, the wind in the trees, the sometimes
forceful movement of wind in the canyons, the rustling of grasses and willows, birdsong and chatter, coyote
howls, the hush of a snow-covered landscape, and the echo of thunder over the mountains.

Protecting these natural sounds is important both to the visitor experience and the ecological integrity of
natural resources in the Tuolumne River corridor. Wild places provide visitors refuge from noise, where they
can instead become attuned to the historic and natural character of the High Sierra wilderness. Natural
soundscapes are also important to wildlife: birds use sound to define territories, attract mates, and even
navigate dense forest canopies, while other animal species use sound to keep track of predators and prey.
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National Park Service Standards and Regulations

NPS management policies direct parks to “preserve, to the greatest extent possible, the natural soundscapes of
parks.” This includes restoring soundscapes to natural conditions if they have become degraded by unnatural
sound (noise) and protecting natural soundscapes from unacceptable impacts. It is up to park managers to
decide what constitutes acceptable or unacceptable impacts on natural soundscapes, while recognizing that
“frequencies, magnitudes, and durations of acceptable levels of unnatural sound will vary throughout a park,
being generally greater in developed areas” (NPS 2006g).

NPS Director’s Order 47: Soundscape Preservation and Noise Management (DO-47) addresses the problem of
excessive or inappropriate noise levels, and directs park managers to do the following:

= Measure baseline acoustic conditions.

» Determine which existing or proposed human-caused sounds are consistent with park purposes.
= Set acoustic management goals and objectives based on those purposes.

» Determine which noise sources are affecting the park and need to be addressed.

DO-47 requires park managers to evaluate and address noise generated in the park and also noise sources
generated by other federal agencies and to

.. .constructively engage with those responsible for other noise sources that impact parks to
explore what can be done to better protect parks. In this regard, the Service will give appropriate
recognition and weight to the vital missions of other government agencies, such as the Federal
Aviation Administration (FAA) and the military services, and respect the rights of park neighbors.
(NPS 2000g)

The current interpretation of these soundscape policies is that the NPS must protect natural sound
environments, but also address what might be appropriate levels of human-generated sound in light of why a
park was established. For instance, some human sounds may be entirely appropriate for the purposes of
interpretation and increased understanding of park resources, such as interpretive talks or American Indian
traditional cultural practices (NPS 2007n).

Soundscape management is also addressed in NPS management policies:

Using appropriate management planning, superintendents will identify what levels and types of
unnatural sound constitute acceptable impacts on park natural soundscapes. The frequencies,
magnitudes, and durations of acceptable levels of unnatural sound will vary throughout a park,
being generally greater in developed areas. (NPS 2006g, section 4.9)

At Yosemite National Park, the 1980 Yosemite General Management Plan does not specifically address
soundscapes within the Tuolumne River corridor, although it does call for the NPS to limit unnatural sources
of sound to the greatest extent possible. The NPS Natural Sounds and Night Skies Division works servicewide
to assist park managers with applied research programs to protect natural sounds (as well as dark night skies,
addressed under “Lightscapes,” above).

Existing Sources of Noise in the Tuolumne River Corridor

In 2006, Newman and others conducted a study to identify the types of sounds heard by park visitors during
their visit to Tuolumne Meadows. Participants were asked to listen for three minutes at key visitor use sites that
represented subalpine acoustical zones: at Twin Bridges and at an area between Lembert Dome and Parsons
Memorial Lodge. These zones are composed of a diversity of natural and humanmade sounds. Visitor
perceptions of those sounds and the frequency with which each of the sounds were heard were recorded.
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Sounds associated with the natural landscape were rated as pleasing and acceptable, while some human-caused
or mechanical sounds were rated as annoying and unacceptable. The less intrusive humanmade sounds were
rated as neutral. The study revealed that visitors heard the following sounds: aircraft, vehicle engines, loud
children, water, wind, bird song, bird chatter, people walking, and people talking (table 9-9). The most
frequently heard sounds were natural: water, wind, and birdsong and chatter. The most frequently heard
unnatural sounds were high-altitude aircraft overflights, followed by human voices, “walking sounds,” and
vehicle noise.

Aircraft

As part of an aircraft overflight report to Congress in 1994, the NPS conducted a visitor use survey to determine
the effects of aircraft noise on the visitor experience. Of the visitors surveyed, 55% reported hearing aircraft
sometime during their visit. The report notes that recognition of noise from aircraft was highly variable from
location to location and that impacts were greater when visitors removed themselves from automotive
transportation and areas where other visitors were present. In Yosemite, a majority of the complaints came
from wilderness trail users (NPS 1994a).

The 1994 study found that aircraft were audible at Soda Springs more than 50% of the time during
measurements conducted 12 times over one to three days (for a total measurement time of about six hours at
each site) (NPS 1994a). Similar results were found in 2006 when 51% of visitors reported hearing aircraft noise.
Because aircraft noise was also considered to be “annoying and unacceptable,” the authors of this study
recommended that addressing aircraft sounds should be considered as a first priority for NPS management
consideration (Newman et al. 2006). The NPS addresses aircraft noise at a national level, through the Natural
Sounds and Night Skies Division.

Motor Vehicles and Human Activity

Corridorwide, motor vehicle noise is generated by visitor, NPS, and concessioner vehicles along the Tioga
Road and Hetch Hetchy Road. In Tuolumne Meadows, motor vehicle noise is associated with areas of
concentrated visitor and administrative use, including Tioga Road, the visitor center, Tuolumne Meadows
campground, Tuolumne Meadows Lodge, the wilderness center, NPS and concessioner stables, the Tuolumne
Meadows store and public fuel station, Bug Camp, and Ranger Camp. Noise from motor vehicles is loudest
immediately adjacent to roads and parking areas, but due to generally low levels of natural sound in the
background, motor vehicle noise may be audible a long distance from roads. Other noises associated with
human activities in the Tuolumne River corridor include human voices, stock, sounds associated with
administrative activities (e.g., radios or chainsaws), and other activities (e.g., lodging, camping, and housing).

Atmospheric conditions (e.g., wind, temperature, humidity, rain, or snow) and topography (e.g., the bowl shape
of Tuolumne Meadows or the granite walls in Lyell Canyon) can significantly affect the presence or absence of
noise in the Tuolumne River corridor. In general, noise would be expected to be louder in areas where human
activities are concentrated and where sound reverberates between natural features, such as canyon walls. The
frequency, volume, and source of these noises vary dramatically by season, with the highest levels of noise
expected during periods when the Tioga Road is open and accessible by motor vehicles.

Noise can affect an animal’s physiology and behavior, and if it becomes a chronic stress, noise can be injurious
to an animal’s energy budget, reproductive success, and long-term survival (Radle 1998; Stone 2000; Brumm
2004). Road noise specifically has been implicated in the disturbance of several bird species and resulted in
decreased densities of breeding pairs in the vicinity of roads (Krause 2001).

Public comment on the Draft Tuolumne River Plan/EIS indicated that motorcycle noise impacts visitors and is a
safety issue for some (i.e., climbers). The NPS Natural Sounds and Night Skies Division is developing an
education and outreach effort to help parks communicate the importance of protecting park soundscapes in
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terms of ecological integrity and visitor experience and, specifically, the effects of excessive motorcycle noise.
In anticipation of this effort, a packet of educational materials and tools are being developed, independent of
this planning effort, for the motorcycle riding community, park visitors, and the general public.

Sound Level Measurements in the Tuolumne River Corridor

During the 2006 study, 24% of respondents reported hearing motor vehicle sounds. These noises were rated as
slightly annoying and slightly unacceptable. Consequently, the authors of the study recommended that these
sounds be considered second priority for management behind aircraft sounds (Newman et al. 2006).

Other sounds commonly reported by visitors included water, wind, bird song, bird chatter, walking sounds,
voices, and loud children. Of these, only loud children, heard by 12% of visitors, was considered annoying
(table 9-9).

Table 9-9.

Types, Frequencies, and Ratings of Sounds Heard at Visitor Use Sites in Tuolumne Meadows
Sound | Frequency | Rating

Aircraft jets 33% Annoying, unacceptable

Aircraft unknown 18% Annoying, unacceptable

Vehicle engine 24% Slightly annoying, slightly unacceptable
Loud children 12% Annoying, neutral

Water 78% Pleasing, acceptable

Wind 74% Pleasing, acceptable

Bird song 72% Pleasing, acceptable

Bird chatter 57% Pleasing, acceptable

Walking sounds 68% Neutral

Voices 67% Neutral

Source: Newman et al. 2006

Environmental Consequences Methodology

The methodology for evaluating impacts on soundscapes was adapted from those provided by the Natural
Sounds Program Office of the NPS (NPS 2007n). The soundscapes impact assessment involves the
identification and qualitative description of the types, characteristics, and sources of actions proposed under
each alternative that could affect the ambient acoustic environment. For most sound sources, such
characteristics would include the location and movement of the source, its operational features that produce
sound, and how the sound would be distributed over time (NPS 2007m). Impacts are described as potential
changes in the existing soundscape resulting from the proposed actions, as compared to existing conditions
(NPS 2007n).

The analysis of effects to soundscapes is qualitative, with professional judgment applied to reach reasonable
conclusions as to the context, intensity, and duration of potential impacts.

Impact Assessment Definitions

The soundscapes impact assessment evaluates how the three basic types of changes of the plan noted above
would affect the ambient acoustic environment in the corridor. Impacts were evaluated in terms of their
context, intensity, and duration, and whether the impacts were considered to be beneficial or adverse.

Context: The context of the impact considers whether the impact would be local or regional. For the purposes
of this analysis, local impacts would be those that occur within the vicinity of the proposed action. In
considering soundscape impacts, it was assumed that the impacts would be consistently local.

Intensity: The intensity of the impact considers whether the impact would be negligible, minor, moderate, or
major. Negligible impacts would be undetectable and would have no discernible effect on the ambient
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environment. Minor impacts would be slightly detectable but not expected to have an overall effect on those
conditions. Moderate impacts would be clearly detectable and could have an appreciable effect. Major impacts
would have a substantial, highly noticeable influence on the ambient environment.

Duration: The duration of the impact considers whether the impact would occur in the short term or the long
term. A short-term impact would be temporary in duration or transitory in effect, such as construction noise or
noise from passing motor vehicles. A long-term impact would have a permanent effect on the ambient
environment, such as ongoing noise from stationary sources like generators.

Type: Impacts are evaluated in terms of whether they would be beneficial or adverse to the ambient
environment. Beneficial impacts would reduce associated levels of noise, while adverse impacts would have the
opposite effect.

Due to the relatively limited amount of visitor and administrative use and the nearly complete absence of
motorized uses in the corridor during the winter (with the exception of emergency administrative use), natural
soundscapes are as intact as possible, given the park’s purpose. With the exception of the administrative area
below O’Shaughnessy Dam, motor vehicle access and most overnight use in the corridor occurs from
approximately May to November; therefore, the impacts of in-park unnatural sound would only occur during
that period.

Environmental Consequences of the No-Action Alternative
Wild Segments

The continuation of current park wilderness policies under the no-action alternative, including limits on
amounts and locations of overnight use and minimum-requirement management practices, would result in
soundscapes dominated by natural sources of sound, punctuated by noises from aircraft and the occasional
human voice or sound made by stock in the more than 90% of the river corridor that is congressionally
designated Wilderness. High-altitude aircraft overflights would continue to be the primary source of adverse
impacts on natural soundscapes in wilderness areas. Aircraft noise would be discernible year-round.

Some impacts on natural soundscapes are expected in areas of concentrated use near Tioga Road in
comparison to more natural settings in the designated Wilderness. In-park sources of unnatural sound in
wilderness that affect the natural soundscape would generally include the occasional human voice, sounds from
stock, or administrative activities (e.g., trail maintenance). In wilderness areas close to the Tioga Road and
Tuolumne Meadows, human-caused sound could also include motor vehicle and equipment noise and more
apparent sounds of visitor and administrative activity.

At Glen Aulin, natural sounds predominate, but some impacts on soundscapes include the sounds of stock on
trails and at the corrals, the sounds associated with overnight use at the High Sierra Camp and backpackers
campground (e.g., human voices), and administrative activities such as facility maintenance and the facility’s
generators (one generator is used in early morning and evening for wastewater treatment; the other generator is
used very rarely as a backup for an emergency water system). Helicopters occasionally land at a bluff above the
camp to support operation of the camp, fire management, or search and rescue, with resulting adverse impacts
on the natural soundscape.

In wilderness areas close to Glen Aulin, human sound associated with use of the camp and relatively high levels
of day use affect the natural soundscape.

Scenic Segment

In Tuolumne Meadows, the results of the 2006 study discussed under “Affected Environment,” above
(Newman et al. 2006), suggest that natural soundscapes would remain dominant in the meadows, even at
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popular destinations, but that noise would remain a common occurrence. High-altitude aircraft overflights,
which are outside of the control and jurisdiction of the NPS, would continue to be the primary source of
adverse impacts on natural soundscapes in Tuolumne Meadows.

In-park sources of unnatural sound would be motor vehicle noise along the Tioga Road and administrative
roads, and other human-caused sounds (e.g., voices and activity) close to visitor service and administrative
areas, the campground, and popular destinations, such as the Soda Springs complex. Although the most
common human-caused noises (walking sounds and voices) were rated ‘neutral’ for annoyance and
acceptability, human activity in areas of concentrated use would have an adverse impact on natural
soundscapes. In areas where motor vehicle or equipment noise was also evident, there would be additional
adverse impacts.

At the administrative area below the O’Shaughnessy Dam, natural sounds are dominant, with some intrusion
associated with administrative activity, primarily along roads in the corridor. Human-caused sounds, such as
voices, are occasional. These soundscape conditions would continue under the no-action alternative.

Conclusion

Under the no-action alternative, soundscapes in designated Wilderness would continue to be dominated by
natural sources of sound, punctuated by noises from aircraft and the occasional human voice or sound made by
stock. High-altitude aircraft overflights would continue to be the primary source of adverse impacts on natural
soundscapes in both wilderness and nonwilderness areas in the Tuolumne River corridor. In wilderness areas
close to the Tioga Road and Tuolumne Meadows, human-caused sound could also include motor vehicle and
equipment noise and more apparent sounds of visitor and administrative activity. Overall this results in a local
short-term moderate adverse impact in wild segments of the corridor.

In developed areas at Tuolumne Meadows, Glen Aulin, and the administrative area below O’Shaughnessy Dam,
the effects of human-caused sounds adjacent to Tioga Road and Hetch Hetchy Road, along major trails, at
popular destinations, and in visitor service and administrative areas would continue to have local short-term
minor to moderate adverse impacts under the no-action alternative. Management actions would be passive,
with little mitigation towards reducing human-caused sounds.

Cumulative Impacts

Short-term adverse impacts on ambient noise levels could result from construction activities associated with
some of the current and reasonably foreseeable actions planned or approved within the park (see appendix L)
in combination with the no-action alternative, including the projects to improve the communication data
network and to rehabilitate Tioga Road, both of which would involve construction activities along Tioga Road
in Tuolumne Meadows. The adverse impacts from these construction activities would be local and short term
in nature and primarily related to construction-generated motor vehicle traffic and operation of equipment
near Tioga Road. Although limited to daytime, construction noise would be noticeable to visitors and, at site-
specific locations, could dominate the ambient environment during periods of heavy equipment use or grading
and demolition. Cumulative noise generated by these construction actions would result in a local short-term
moderate adverse impact on soundscapes.

Nearby work that could contribute to increased motor vehicle traffic and corresponding impacts on
soundscapes are the Tioga Road trailheads project and the Tenaya Lake Area Plan. Past construction projects in
the vicinity of the Tuolumne River corridor would not have a cumulative impact in combination with the no-
action alternative because impacts on soundscapes were temporary in nature and have since ended.
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As noted in the affected environment, the NPS is addressing two sources of noise that impact the river corridor
— aircraft overflights and motorcycle noise-- as part of a national effort to address natural soundscapes. The
results of these national level efforts could result in long-term, minor to major beneficial impacts.

Environmental Consequences of Alternative 1
Wild Segments

As in the no-action alternative, the continuation of current park wilderness policies, including limits on
amounts and locations of overnight use and minimum-requirement management practices, would result in
soundscapes dominated by natural sources of sound, punctuated by noises from aircraft and the occasional
human voice or sound made by stock.

High-altitude aircraft overflights, which are outside of the control and jurisdiction of the NPS, would continue
to be the primary source of adverse impacts on natural soundscapes in wilderness areas.

In-park sources of unnatural sound in wilderness that affect the natural soundscape would generally include
the occasional human voice or administrative activities (e.g., trail maintenance). The elimination of
concessioner stock use day rides, reduced concessioner pack stock use in support of High Sierra Camp
operations, and elimination of commercial stock use in wilderness would reduce the level of noise associated
with stock. As with the no-action alternative, wilderness areas close to the Tioga Road and Tuolumne Meadows
would still have some human-caused sounds including motor vehicle and equipment noise under alternative 1.

Wilderness areas close to Tuolumne Meadows and Glen Aulin would no longer be affected by unnatural
sounds associated with concentrated visitor and administrative use in those areas because the majority of
development would be removed and visitor use would be limited and dispersed. The closure of the Glen Aulin
High Sierra Camp would eliminate the unnatural sounds associated with the operation of the camp. Wilderness
use of the Glen Aulin area would continue, along with the sounds of human voices and trail maintenance
activities. Helicopter use associated with the operation of the Glen Aulin High Sierra Camp would be
discontinued.

Scenic Segment

Soundscapes at Tuolumne Meadows would continue to be affected by aircraft noise, motor vehicle noise along
Tioga Road, and other human-caused sounds (e.g., voices), although there would be fewer sources of noise due
to the elimination of commercial services, associated housing areas, and substantial reductions in pack stock
use under alternative 1.

The volume of through-traffic would remain the same as with the no-action alternative. The impacts of motor
vehicle noise and human-caused sounds would continue to be greatest south of Tioga Road in concentrated use
areas, including the campgrounds, the visitor contact station, and administrative areas. Unnatural sounds in
these locations would continue to affect the natural soundscape; however, the extent of this impact would be
considerably reduced under alternative 1 compared to the no-action alternative.

Some sources of human-caused sounds in this area may be entirely appropriate for its role as an outpost for
wilderness experience. Continued monitoring would assist the NPS in determining if noise is approaching
undesirable levels and whether to adjust administrative uses, enforce existing noise-related regulations, or
develop new regulations in response. High-altitude aircraft overflights, which are outside of the control and
jurisdiction of the NPS, would continue to be the primary source of adverse impacts on natural soundscapes in
wilderness areas.

Demolition, restoration, and construction activities could have short-term adverse impacts on soundscapes;
these activities would be conducted during the daylight and would be expected intermittently throughout the
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lifetime of the Tuolumne River Plan. The type of noise generated during the demolition and construction
activities would include the operation of heavy equipment, voices of construction workers, and noise
associated with material haul vehicles; these noises could affect nearby recreational users, employees, and
wildlife. Noise effects in the construction area would vary depending on a number of factors, such as the
number and types of equipment in operation on a given day, equipment usage rates, the level of background
noise in the area, and the distance between sensitive uses and demolition and construction activities. Although
limited to the daylight hours, construction noise would be noticeable to visitors and, at site-specific locations,
could dominate the ambient environment during periods of heavy equipment use or grading and demolition.

At the administrative area below the O’Shaughnessy Dam, natural sounds would remain dominant, with some
intrusion associated with administrative activity, primarily along roads in the corridor.

Conclusion

With implementation of alternative 1, soundscapes in wild segments would continue to be dominated by
natural sources of sound, punctuated by noises from aircraft and the occasional human voice. Effects of in-park
sources of noise on soundscapes in designated Wilderness would be negligible except in wilderness areas near
Tioga Road in the Tuolumne Meadows and Lower Dana Fork segments, or along Hetch Hetchy Road, where
motor vehicle noise would continue. Effects of in-park sources of noise in the Tuolumne Meadows area would
be reduced with the elimination of commercial services and associated administrative uses.

Opverall, alternative 1 would result in a local long-term minor to moderate beneficial impact on natural
soundscapes, when compared with the no-action alternative. High-altitude aircraft overflights, which are out of
the control and jurisdiction of the NPS, would continue to be the primary source of adverse impacts on natural
soundscapes in both wilderness and nonwilderness areas in the Tuolumne River corridor.

Cumulative Impacts

Cumulative impacts under alternative 1 would be the same as described for the no-action alternative. In
conjunction with construction and demolition activities proposed under alternative 1, cumulative noise
generated by these planned construction activities would result in a local short-term minor to moderate adverse
impact on soundscapes.

Environmental Consequences of Alternatives 2-4

The impacts on soundscapes under alternative 2, 3, or 4 would be essentially the same; they would only differ
slightly in the distribution of noise sources at Tuolumne Meadows. Therefore, these alternatives are addressed
collectively, below.

Wild Segments

As with the no action alternative, the continuation of current park wilderness policies, including limits on
amounts and locations of overnight use and minimum-requirement management practices, would result in
soundscapes dominated by natural sources of sound, punctuated by noises from aircraft and the occasional
human voice or sounds made by pack stock. High-altitude aircraft overflights would continue to be the primary
source of adverse impacts on natural soundscapes in wilderness areas. Aircraft noise would be discernible year-
round.

In-park sources of unnatural sound in wilderness would continue to affect the natural soundscape, including
the occasional human voice, sounds from stock, or administrative activities (e.g., trail maintenance). In
wilderness areas close to the Tioga Road (including the length of the Dana Fork) and Tuolumne Meadows,
human-caused sound, including motor vehicle and equipment noise and more apparent sounds of visitor and
administrative activity, would continue.
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As with the no-action alternative, natural sounds would continue to predominate at Glen Aulin, with impacts
on soundscapes that would include the sounds of stock on trails and at the corrals, sounds associated with
overnight use at the High Sierra Camp and backpackers campground (e.g., human voices), and administrative
activities (e.g., facility maintenance, although the generators would be removed in alternative 2). Helicopter use
in support of operations at Glen Aulin High Sierra Camp, fire management, or search and rescue would
continue to have adverse impacts on the natural soundscape, although this impact would be decreased under
alternatives 2 and 4, as most helicopter use in support of the High Sierra Camp would be eliminated.

With implementation of alternative 2, 3, or 4, short-term increases in construction staff, associated stock
support, and helicopter transport of materials would be expected during construction activities. These noises
could adversely affect nearby recreational users, employees, and wildlife.

Scenic Segments

With implementation of alternative 2, 3, or 4, natural soundscapes, would remain dominant in the meadows,
even at popular destinations, but noise would remain a common occurrence. Human activity in areas of
concentrated use would continue to affect natural soundscapes, and in areas where motor vehicle or equipment
noise was also evident, additional adverse impacts would be expected.

In-park sources of unnatural sound would remain generally the same under alternative 2, 3, or 4 as with the no-
action alternative, although the location of some noises might shift from one location to another (e.g., as a result
of the consolidation of uses to areas south of Tioga Road under any of these action alternatives). Primary
sources of unnatural sound would continue to be motor vehicle noise along Tioga Road and administrative
roads, and other human-caused sounds (e.g., voices and activity) close to visitor service and administrative
areas, the campground, and popular destinations, such as the Soda Springs complex. The alternatives would
slightly increase or decrease the amount of vehicles stopping in the Tuolumne Meadows area due to the
variations in parking availability and public transit allowed under alternatives 2, 3, and 4. For instance, the
potential for up to three additional 45-passenger regional transit buses per day traveling Tioga Road in
alternative 4 could increase motor vehicle noise at the meadows for very short periods of time. The magnitude
of this impact would depend on the time of day the buses were traveling the road (e.g., based on NPS staff
observations, motor vehicle noise at the meadows is more noticeable in the early morning than at midday).
However, since these alternatives would not alter the overall traffic volume or limit the types of vehicles
traveling Tioga Road, the localized differences among the alternatives, with regards to motor vehicle noise,
would be slight.

Sources of human-caused sounds in the Tuolumne Meadows area and along Tioga Road might be entirely
appropriate to its use as a frontcountry visitor service and staging area along a trans-Sierra highway. Monitoring
would allow the NPS to determine if noise was approaching undesirable levels and to adjust administrative
uses, enforce existing noise-related regulations, or develop new noise-related regulations in response. High-
altitude aircraft overflights, which the NPS is addressing at a national level, would continue to be the primary
source of adverse impacts on natural soundscapes in wilderness areas.

The type of noise generated during the demolition and construction activities would include the operation of
heavy equipment, voices of construction workers, and noise associated with material haul vehicles; these noises
could affect nearby recreational users, employees, and wildlife. Noise effects in the construction area would
vary depending on a number of factors, such as the number and types of equipment in operation on a given day,
equipment usage rates, the level of background noise in the area, and the distance between sensitive uses and
demolition and construction activities. Although these activities would be limited to daylight, construction
noise would be noticeable to visitors and, at site-specific locations, could dominate the ambient environment
during periods of heavy equipment use or grading and demolition.
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At the administrative area below the O’Shaughnessy Dam, natural sounds are and would continue to be
dominant under alternative 2, 3, or 4, with some intrusion associated with administrative activity, primarily
along roads in the corridor. Human-caused sounds, such as voices, would be occasional.

Conclusion

With implementation of alternative 2, 3, or 4, soundscapes in wild segments of the Tuolumne River corridor
would continue to be dominated by natural sources of sound, punctuated by noises from aircraft and the
occasional human voice or sound made by stock. Effects of in-park sources of noise on soundscapes in
designated Wilderness would be negligible except in wilderness areas near Tioga Road in the Tuolumne
Meadows and Lower Dana Fork segments, or along Hetch Hetchy Road, where motor vehicle noise would
continue.

In Tuolumne Meadows and the administrative area below O’Shaughnessy Dam, the effects of human-caused
sounds adjacent to roads, along major trails, at popular destinations, and in visitor service and administrative
areas would continue to affect natural soundscapes. However, some human-caused noise is considered entirely
appropriate for realizing the purpose of frontcountry locations. Construction-related noise during project
implementation would result in local short-term minor to moderate adverse impacts.

Overall, alternative 2, 3, or 4 would result in a local long-term negligible adverse impact compared with the no-
action alternative and local short-term minor to moderate adverse impacts due to construction and demolition
activity. High-altitude aircraft overflights, which are out of the control and jurisdiction of the NPS, would
continue to be the primary source of adverse impacts on natural soundscapes in both wilderness and
nonwilderness areas in the river corridor.

Cumulative Impacts

Cumulative impacts under either alternatives 2, 3, or 4 would be the same as described for the no-action
alternative. In conjunction with construction and demolition activities proposed under these action
alternatives, cumulative noise generated by the planned construction activities would result in a local short-
term minor to moderate adverse impact on soundscapes.

Air Quality
Affected Environment

Overview

Air quality is determined by several factors, including the location of air pollution sources, the types and
amounts of air pollutants emitted, and the interaction between atmospheric conditions (such as wind speed and
direction) and the physical landscape.

Air quality on the western slope of the Sierra Nevada is tied to atmospheric conditions that funnel air pollutants
from the Central Valley of California up west-facing canyons to higher elevations. This mechanism for
pollutant transport is strongest in summer, nearly nonexistent in winter, and more pronounced in the southern
portion of the Sierra Nevada range.

Generally, levels of fine particles (suspended particular matter [PM]-2.5) and ozone measured in the Tuolumne
River corridor and vicinity meet federal standards. However, large wildfires and air stagnation in summer can
periodically result in elevated ozone and fine particle levels, even at higher elevations. Below 8000 feet, ozone in
the Tuolumne River corridor may be as bad as or worse than in the Central Valley to the west. This is because
the more gentle, regional westerly slope winds generated by the rising topography of the Sierra Nevada foothills
provides enough wind, even on some of the most stagnant days, to cause pollutants from the Central Valley to
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the west to drift into the Sierra Nevada mountains. Lower level transport due to vigorous canyon winds can aid
and enhance this regional effect.

Meadow environments appear to be an exception to this rule for ozone, likely because flat topography traps
descending cold air at night, creating a shallow inversion layer that isolates air near the ground from elevated
ozone pollution in the free air aloft. Ozone measurements in Yosemite Valley, the meadows east of Tenaya
Lake, Dana Meadows, and Tuolumne Meadows show that these flat mountain meadow environments tend to
have low nighttime ozone, recover rapidly from high ozone levels during the day, and have lower overall ozone
as a result.

These types of areas also often contain prime camping sites and are very sensitive to accumulations of fine
particles from campfire smoke, which gets trapped beneath the same shallow inversion layer that protects the
areas from ozone in the air aloft (Burley and Ray 2007). NPS data show that because of campground smoke, air
quality in Tuolumne Meadows campground is not exceptionally clean with respect to fine particles. In fact,
levels of fine particles exceed state guidelines for smoke exposures for sensitive individuals a significant fraction
of the time. This impact, however, appears to be unique to very large campgrounds like Tuolumne Meadows
campground and is likely limited to the area immediately surrounding the campground, though “downcanyon”
impacts could theoretically occur. The rest of the meadow complex, especially above the campground, likely
sees little impact.

Federal and State Ambient Air Quality Standards

The 1970 Clean Air Act (42 United States Code [USC] 7401 et seq.) requires the USEPA to establish national
ambient air quality standards (NAAQS) and to periodically reassess whether these standards are adequate to
protect public health and the national welfare, including those resources and values associated with national
parks and wilderness areas. The NAAQS set thresholds for ‘criteria pollutants,’ including ozone, carbon
monoxide, nitrogen oxides, sulfur dioxide, suspended particulate matter (PM-10 and PM-2.5), and lead.

Under the 1988 California Clean Air Act, the California Air Resources Board has also adopted standards for
these criteria pollutants (called California Ambient Air Quality Standards, or CAAQS) and applies additional
standards for pollutants that are not currently included in the national standards. The federal and state ambient
standards differ in some cases; in general, the California standards are more stringent, particularly for ozone
and PM-10. Both the USEPA and the California Air Resources Board classify air basins in California as in either
attainment or nonattainment with their respective standards. A status of attainment means that both NAAQS
and CAAQS have been met; nonattainment status indicates that either or both standards have been exceeded;
and unclassified status indicates that data collected were not sufficient to make a determination. An area is in
nonattainment with federal standards if a primary NAAQS has been exceeded more than three discontinuous
times in three years in a given area. An area is in nonattainment with state standards if a CAAQS has been
exceeded more than once in 3 years.

The federal government delegates the inventory of all criteria pollutants to the state, which inventories
emissions and regulates the emissions of primary pollutants in order to perform this regulatory function and
assess air quality under the NAAQS and CAAQS. Some of these standards contain both primary standards for
human health and secondary standards for more indirect (e.g., ecological) endpoints, including acidification
and eutrophication of lakes. The NPS assists the State of California by measuring concentrations of pollutants
and monitoring ecological endpoints to help evaluate the efficacy of secondary NAAQS and CAAQS. California
is divided into air basins that are defined in part by their meteorological and topographic characteristics. The
air quality of all air basins in California is routinely monitored using both federal and state air quality standards.
The Tuolumne River corridor is located within Tuolumne County, near the southern end of the Mountain
Counties Air Basin.
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Table 9-10 presents the federal and California ambient air quality standards and attainment status for

Tuolumne County. As of 2012 (the most recent data available), Tuolumne County is designated as in

nonattainment status for state ozone standards. Tuolumne County is in attainment with or unclassified for all
NAAQS, as shown in table 9-10.

Table 9-10.

California and Federal Ambient Air Quality Standards

Pollutant

Averaging
Time

California Standards?

Concentration

Federal StandardsP

(Primary¢)

Federal StandardsP

(Secondaryd)

Tuolumne Count
Attainment Statuse

1 hour 0.09 ppm (180 pg/m3) - Same as primary nonattainment (state)
Ozone 8 hour (2006) | 0.070 ppm (137 pg/m3) | 0.075 ppm (147 pg/m3) standard unclassified (federal)
8 hour (1997) - 0.08 ppm attainment
) 24 hour 50 pg/m3 150 pg/m3
Respirable i Same as primary i
particulate Annual dard unclassified
matter (PM-10) | arithmetic 20 pg/m? - standar
mean
No separate state 3 Same as primary
) ) 24 hour standard 35 pg/m standard
Fine particulate unclassified
matter (PM-2.5) Annual
arithmetic 12 pyg/m3 12 pg/m3 15 pg/m3
mean
Carbon 8 hour 9.0 ppm (10 mg/m3) 9.0 ppm (10 mg/m3) )
monoxide . . None attainment
1 hour 20 ppm (23 mg/m3) 35.0 ppm (10 mg/m3)
Annual
Nitrogen arithmetic 0.030 ppm (56 pg/m3) | 0.053 ppm (100 pg/m3) Same as primary ttai .
dioxide mean standard attainmen
1 hour 0.18ppm (338 ug/m3) 100 ppb
24 hour 0.04 ppm (105 pg/m3) - attainment
o 0.5 ppm .
Sulfur dioxide 3 hour (1,300 g/m?) attainment
1 hour 0.25 ppm (655 pg/m3) 75 ppb - attainment
Rolling 3- Same as primary
month 0.15 pg/m3 standard
average
Lead 30-day 1.5 ug/m3 - - attainment
average
Calendar ) 3 Same as primary .
quarter 1.5 ug/m standard attainment
Extinction coefficient of
Visibily- sty of 10 mies o )
reducing 8 hour ; No federal standards No federal standards unclassified
. more due to particles
particles . -~
when relative humidity
is less than 70%.
Sulfates 24 hour 25 pyg/m3 No federal standards No federal standards attainment
H?i:jcggen 1 hour 0.03 ppm (42 pg/m3) No federal standards No federal standards unclassified

Source: CARB 2013a, USEPA 2012, USEPA2013a, and USEPA 2013b.

Abbreviations: pg/m = micrograms per meter; mg/m = milligrams per meter; ppm = parts per million

a California standards for ozone, carbon monoxide, sulfur dioxide (1 and 24 hour), nitrogen dioxide, PM-10 and PM-2.5, and visibility-reducing particles are
values that are not to be exceeded. All others are not to be equaled or exceeded.

b Federal standards (other than ozone, PM, and those based on annual averages or arithmetic means) are not to be exceeded more than once per year. For
clarification on when and how the ozone and PM standards are exceeded, please see http://epa.gov/air/criteria.html.

¢ National primary standards: The levels of air quality necessary, with an adequate margin of safety to protect the public health.

d National secondary standards: The levels of air quality necessary to protect the public welfare from any known or anticipated adverse effects of a
pollutant.

e A status of attainment means that both NAAQS and CAAQS have been met; nonattainment status indicates that either or both standards have been
exceeded, and unclassified status indicates that data collected were not sufficient to make a determination. An area is in nonattainment with federal
standards if a primary NAAQS has been exceeded more than three discontinuous times in three years in a given area. An area is in nonattainment with
state standards if a CAAQS has been exceeded more than once in 3 years.
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General Conformity Rule

Under the 1990 amendment to the Clean Air Act (section 176(c) (4)), a general conformity rule was established
to ensure that actions taken by federal agencies in nonattainment areas conform to state goals for the
attainment and maintenance of the NAAQS. In 1993, the USEPA published guidance on this rule that assists
federal agencies in determining whether a conformity determination is required, and if so, how to make such a
determination (US EPA 1993). As of 2013, Tuolumne County is not subject to the general conformity rule
because it is in attainment with or unclassified for NAAQS.

Mandatory Class | Federal Areas

In addition to specific requirements for federal and state nonattainment areas for ambient air quality standards,
the federal Clean Air Act includes specific provisions to prevent deterioration of air quality in national parks. In
a 1977 amendment to the act, Congress designated Yosemite National Park, along with 155 other national
parks, wilderness areas and national wildlife refuges as mandatory class I federal areas. (Clean Air Act,

subpart 2, Section 169A (a) (1)). The class I designation gives federal land managers the responsibility for
protecting “air quality related values” in class I areas from the adverse impacts of new or modified sources of
emissions. Vegetation, visibility, water quality, wildlife, historic and prehistoric structures and objects, cultural
landscapes, and most other elements of a park environment are sensitive to air pollution and are considered by
the NPS to be air quality-related values.

In 1999, the USEPA published a regional haze rule to guide the preparation of state regional haze plans to
improve air quality and reduce haze in class I federal areas. The rule sets a nationwide goal of achieving visibility
in class I areas that reflect natural conditions by 2064. To meet this requirement, the California Air Resources
Board released the draft California Regional Haze Plan in December 2008 that details the baseline conditions of
individual class I areas, including Yosemite National Park, and sets a path toward achieving interim, ‘reasonable
progress goals’ statewide by 2018 (CARB 2008).

National Park Service Air Quality Plans and Policies

Under the Organic Act and Clean Air Act, the NPS has a responsibility to protect air quality in parks to (1)
preserve natural resources and systems; (2) preserve cultural resources; and (3) sustain visitor enjoyment,
human health, and scenic vistas. According to the NPS management policies, the NPS is obligated to “promote
and pursue measures to protect [air quality related] values from the adverse impacts of air pollution” (NPS
2006g).

It is also NPS policy that internal activities at parks must comply with all applicable federal, state, and local air
pollution laws and regulations (NPS 2004a). In order to meet these goals, parks may be required to obtain air
quality permits before conducting activities, such as prescribed burning, that emit pollutants. Likewise,
operating permits may be required for some emission sources, such as wastewater treatment facilities. In cases
of doubt as to the impacts of existing or potential air pollution on park resources, the NPS would err on the side
of protecting air quality and related values for future generations (NPS 2006g).

At Yosemite National Park, the 1980 Yosemite General Management Plan does not specifically address air
quality within the Tuolumne River corridor, although it does call for the NPS to limit unnatural sources of air
pollution to the greatest extent possible.

Air Quality Monitoring at Yosemite National Park

The NPS is an active participant in several air quality monitoring networks that provide real-time data in and
around Yosemite National Park. Three permanent monitoring locations are in the Merced River watershed; the
remainder are outside of park boundaries. There are no permanent air pollution monitoring stations in the
Tuolumne River corridor, although several temporary monitors have gathered data in the watershed. The NPS
and its partners continue to deploy these monitors as needed.
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The NPS air quality monitoring program collects information on pollutants that affect visibility, human health,
vegetation, water resources, soils, and historic buildings and structures. The NPS measures progress toward
improving park air quality by examining trends for key air quality indicators, including:

= visibility, which affects how well and far visitors see

= atmospheric deposition, which affects ecological health through acidification and fertilization of soil and
surface waters

= ozone, which affects human health and vegetation

Among the trends the NPS has identified nationwide, the air quality monitoring program has found that (1)
visibility is impaired to some degree at every park; (2) high elevation ecosystems in the Sierra Nevada and high
elevations in the western U.S. are the most sensitive to atmospheric deposition; and (3) field surveys have
documented vegetation injury due to ground-level ozone in several parks, including Yosemite (NPS 2002a).

Based on long-term monitoring data, the trend for visibility, atmospheric deposition, and ozone at Yosemite
appear to be stable; however, air quality conditions at the park are of significant concern, particularly nitrogen
deposition and ozone (NPS 2009a).

In addition, air pollution is one of several ‘vital signs’ that are monitored to provide information on the status
and trends of ecosystems at national parks in the Sierra Nevada, including Yosemite National Park. Vital signs
are measurable indicators of biological and physical processes that provide insight into the condition of an
ecosystem. As a result of evidence that points to impacts on vegetation and hydrologic resources caused by
atmospheric deposition, air pollution is named as one of the five most significant stressors affecting parks in the
Sierra Nevada (UC Davis 1996).

Emission Sources

Primary pollutants are those emitted directly to the atmosphere; secondary pollutants are not directly emitted
but are formed when primary pollutants react in the atmosphere. An example of a secondary pollutant is ozone,
which is formed when hydrocarbons and nitrogen oxides combine in the presence of sunlight.

According to the NPS Air Resources Division, primary air emission sources within national parks may include:

v stationary sources — fossil fuel-fired heating equipment, generators, fuel storage tanks, and wastewater
treatment plants

= area sources —woodstoves and fireplaces, campfires, and wildfires and prescribed burning

= mobile sources —motor vehicles operated by visitors, tour operators, NPS and concessioner employees, and
some equipment (EA Engineering 2003)

In the Tuolumne River corridor specifically, these sources may include exhaust from NPS, visitor, and
concessioner vehicles traveling Tioga Road, Hetch Hetchy Road, and administrative roads; campfires at
Tuolumne Meadows campground; propane-fired systems at the Tuolumne Meadows Lodge and the store and
grill; woodstove heating in lodging and employee housing; wastewater treatment at Tuolumne Meadows;
mobile gas-powered equipment; and prescribed and wildland fire.

In particular, wildfires appear to have a marked seasonal effect on levels of particulate matter in Yosemite
National Park. A 2002 air quality study conducted in the park concluded that the majority of fine particles that
obscured visibility near Yosemite Valley may have originated from wildfires in other parts of the U.S.
(McMeeking et al. 2006). In addition, long-term data analysis has indicated a seasonal trend in fine particle
concentrations, with peaks in the summer and early fall. This particulate matter is thought to be the dominant
contributor to diminished visibility during these periods (McMeeking et al. 2006). In addition, the California
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Air Resources Board identifies wildfires as the primary source of natural air pollution emissions for Tuolumne
County (CARB 2009).

As noted in the “Overview” section, monitoring data from 2007 and 2009 that quantify fine particle levels in
Tuolumne Meadows campground suggest that campfire or other evening sources of smoke affect local air
quality at levels that may be unhealthy for sensitive groups, including individuals with pulmonary or
cardiovascular diseases, the elderly, and children (Lipsett et al. 2008). Though air quality may be at these levels
for several hours, the short duration of these nighttime “spikes” in air quality means that the standards are
usually only exceeded when wildland fire smoke combines with the campfire impact. In general, these
exceedances of the standards occur for one to three hours, except during periods of the most intense wildfire
smoke.

All of these sources may contribute to human health effects, primarily from inhalation of particulate matter,
which may interfere with the respiratory tract or introduce matter that is inherently toxic due to chemical or
physical characteristics (e.g., particulate matter from diesel exhaust). On-site staff and recreational users at
developed areas in the Tuolumne River corridor would be the closest sensitive receptors in the planning area.

Environmental Consequences Methodology

The air quality impact assessment involved identifying and qualitatively describing the types of actions under
the various alternatives that could affect air quality, corresponding emissions sources and pollutants, and
relative source strengths. Based on the relative source strengths, a qualitative assessment was performed to
determine the potential for higher pollutant emissions or concentrations, which takes into account the
frequency, magnitude, duration, location, and reversibility of the potential impact. Regional pollutant transport
issues are evaluated in the context of regional cumulative impacts.

With the possible exception of wildland fire, local sources of emissions would have minimal effect on regional
emissions, particularly during the summer season when regional emissions may meet or exceed federal and
state standards. Local emissions sources include stationary, area, and mobile sources in and around Tuolumne
Meadows, the Tioga Road, and at the administrative area below O’Shaughnessy Dam. As noted in the affected
environment, the closest sensitive receptors in the planning area would be on-site staff and recreational users at
developed areas in the Tuolumne River corridor. As also noted in the affected environment above, fine
particulate emissions at Tuolumne Meadows campground are of particular concern for sensitive population
groups. The temporary duration of use at Tuolumne Meadows and along the Tioga Road would limit the
overall effect of motor vehicle emissions to when the Tioga Road is open, generally June through October.

Emissions from wildland and prescribed fires would continue to be controlled through implementation of
smoke management policies in the park’s Fire Management Plan (NPS 2004d). These policies are intended to
minimize impacts on air quality from prescribed burning within the park and region. It should be noted that
while wildland fire drives the largest and most intense exceedances of particulate matter standards in the river
corridor, at Tuolumne Meadows, the baseline levels of particulate emissions are already occasionally high in
the campground vicinity. However, the alternatives do not address campfire regulations at Tuolumne
Meadows, nor do the potential emissions from the campground vary significantly among the alternatives.

Several assumptions were integrated into this assessment:

» This plan would not affect the smoke management policies in the Fire Management Plan.
= This plan would not create campfire regulations specific to Tuolumne Meadows.

» The NPS would continue to ensure that all stationary emissions sources under its control or under the
control of its concessioners comply with applicable air district rules and regulations.
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= The NPS would continue to participate in the regional air quality planning processes for ozone and visibility
impairment and would continue to review applications for new or modified major stationary sources upwind
of the park, pursuant to Prevention of Significant Deterioration regulations.

= The NPS would comply with the USEPA general conformity rule for any future actions that would occur
within Tuolumne County, which is part of Mountain Counties Air Basin.

The analysis of effects is qualitative, and professional judgment was applied to reach reasonable conclusions as
to the context, intensity, and duration of potential impacts.

The air quality impact assessment of the plan evaluated how types of changes would affect air pollutant
emissions and concentrations. Air quality impacts were evaluated in terms of their context, intensity, and
duration, and whether the impacts were considered to be beneficial or adverse.

Context: The context of the impact considers whether the impact would be local or regional. For the purposes
of this analysis, local impacts would be those that occur within Yosemite National Park or impacts specific to
the Tuolumne River corridor. Regional impacts would be those related to the Mountain Counties Air Basin.
With respect to air quality issues, both local and regional perspectives are relevant.

Intensity: The intensity of the impact considers whether the impact would be negligible, minor, moderate, or
major. Negligible impacts were effects considered not detectable and that would have no discernible effect on
air quality. Minor impacts were those that would be present but not expected to have an overall effect on those
conditions. Moderate impacts would be clearly detectable and could have an appreciable effect. Major impacts
would have a substantial, highly noticeable influence on local or regional air quality.

Duration: The duration of the impact considers whether the impact would occur in the short term or the long
term. A short-term impact would be temporary in duration and would be associated with transitional types of
impacts. A long-term impact would have a permanent effect on air quality.

Type: Impacts were evaluated in terms of whether they would be beneficial or adverse to air quality. Beneficial
air quality impacts would reduce emissions or lower concentrations, and adverse impacts would have the
opposite effect.

Environmental Consequences of the No-Action Alternative
Wild Segments

Air quality is nearly intact for the majority of designated Wilderness areas in the Tuolumne River corridor, with
the exception of prescribed or wildland fires or the very occasional campfire. Under the no-action alternative,
emissions from prescribed burning would continue to be controlled through implementation of smoke
management policies in the 2004 Fire Management Plan.

Impacts from in-park emissions (e.g., motor vehicles) would be more apparent in areas where designated
Wilderness is close to road corridors and concentrations of visitor and administrative services. For example, air
quality along the Dana Fork (as it is currently designated, along Tioga Road) is generally good but would
continue to be adversely affected by a combination of motor vehicle emissions along the Tioga Road and
administrative roads, and stationary sources associated with Tuolumne Meadows Lodge and administrative
facilities (e.g., propane storage, woodstoves).

At Glen Aulin, local impacts on air quality include campfires, woodstoves, two generators (one of which is used
daily, the other is used rarely) and the occasional maintenance activity. Emissions from prescribed burning
would continue to be controlled through implementation of smoke management policies in the 2004 Fire
Management Plan.
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Scenic Segment

Current levels of use, and therefore current levels of emissions, are expected to continue under the no-action
alternative at Tuolumne Meadows. Air quality in and around the meadows (including portions of the Dana
Fork) would remain generally good during the day, while smoke near the campground would have an adverse
impact on air quality at night. Local sources of emissions would include mobile sources, such as motor vehicles
along Tioga Road and administrative roads; stationary sources associated with visitor services, administrative
facilities, and utilities (e.g., generators, wastewater treatment ponds and sprayfield, propane storage tanks); and
area sources (e.g., smoke from campfires and prescribed fires).

Impacts on air quality from motor vehicle emissions would be short term and adverse in locations where motor
vehicles can be left idling, such as formal and informal parking areas, visitor service areas, and administrative
areas. Idling motor vehicles could temporarily increase the concentration of pollutants in the immediate
vicinity, depending on air movement associated with weather conditions. Such emissions would be short term,
local, and quickly dispersed, depending on weather patterns. Based on 2009, 2010, and 2011 transportation
data, traffic volumes on Tioga Road are increasing. The composition of motor vehicle emissions would remain
subject to state and federal emissions control standards and programs. For the foreseeable future, motor
vehicle fleet turnover, cleaner-burning fuels, improved technologies, and stricter state and federal standards
would be expected to decrease emissions. The overall impact of mobile sources of emissions would remain
approximately the same under the no-action alternative as under existing conditions.

The effect on air quality from existing stationary sources, such as fuel storage systems and generators, would be
greatest immediately adjacent to the emission source, including employee housing areas, visitor service areas
(e.g., store and grill), wastewater treatment ponds and sprayfield, and the public fuel station. Emissions from
stationary sources would continue to be regulated, as appropriate, through applicable Tuolumne County Air
Pollution Control District regulations. In the long term, replacing dated equipment, such as generators with
newer, more energy-efficient models to meet NPS sustainability goals, would result in beneficial impacts.

Area emissions would continue to affect air quality and visibility within Tuolumne Meadows under certain
meteorological conditions. For example, particulate matter resulting from burning wood could remain near
ground level during temperature inversions. Campfires, woodstoves, and fireplaces would continue to be
subject to park regulations. These emissions sources would remain consistent with existing conditions,
described under the “Affected Environment” section above, and campfire or other evening sources of smoke
would continue to affect local air quality at levels that may be unhealthy for sensitive groups, including
individuals with pulmonary or cardiovascular diseases, the elderly, and children. Emissions from prescribed
burning would continue to be controlled through implementation of smoke management policies in the 2004
Fire Management Plan.

Air quality at the administrative area below O’Shaughnessy Dam would continue to be affected by a
combination of regional sources and locally generated emissions. Local sources of emissions would include
mobile sources, such as motor vehicle exhaust along administrative roads, stationary sources associated with
administrative facilities and utilities (e.g., generators), and area sources (e.g., campfires at the nearby
campground, prescribed fires).

Mobile sources of emissions would include automobiles and trucks; roads in this portion of the river corridor
are open year-round. However, motor vehicle use in this area is relatively light. In general, the impacts on air
quality from stationary sources downstream of the dam would be associated with regular maintenance-related
activities, resulting in short-term, local increases in emissions of particulate matter. Emissions from local
stationary sources would continue to be regulated through applicable Tuolumne County Air Pollution Control
District regulations. Area emissions would include campfires from a backpackers’ campground located
adjacent to the river corridor and prescribed or wildland fire.

9-146 Tuolumne Wild and Scenic River Final Comprehensive Management Plan / Environmental Impact Statement



Chapter 9: Affected Environment and Environmental Consequences
Analysis Topics: Natural Resources — Air Quality

Conclusion

Under the no-action alternative, wild segments would continue to be largely free of effects from local
emissions, with the exception of prescribed and wildland fires, but would be subject to regional emissions
trends. The continuation of existing conditions would be expected to have local long-term negligible to minor
adverse impacts on air quality in wilderness.

In scenic segments, air quality would remain generally good but would continue to be adversely affected by a
combination of regional sources and locally generated emissions. Local sources of emissions would contribute
to air pollution; however, overall impacts on air quality would be local and minor, with the notable exception of
fine particulates at the Tuolumne Meadows campground, which might affect local air quality at levels that are
unhealthy for sensitive groups. Pollution from these local sources would be generated primarily during the
summer when air quality in the area is also most affected by regional sources.

Cumulative Impacts

Past actions in the Tuolumne River corridor that may have had negligible long-term impacts on air quality
include recent restoration work at Tuolumne Meadows Lodge and upgrades to the wastewater treatment
system, which may have affected fuel consumption and fugitive dust emissions.

Short-term adverse impacts on air quality in the river corridor would result from construction activities
associated with some of the current and reasonably foreseeable actions planned or approved within the park, in
combination with the no-action alternative, including the Communication Data Network project, which would
involve construction activities along Tioga Road in Tuolumne Meadows. The Tioga Road Rehabilitation
Project, Tioga Trailheads Project, and Tenaya Lake Area Plan could contribute to increased motor vehicle
traffic and corresponding emissions. The intensity of the adverse impacts from these nearby projects would be
negligible to minor, depending on the intensity of truck trips generated along Tioga Road from simultaneously
occurring construction actions. Evaporative emissions from resurfacing the road and particulate matter from
demolition and construction would have adverse impacts on nearby sensitive receptors.

In addition, wildland fires in the park, managed in accordance with the 2004 Fire Management Plan, could
adversely impact local and regional air quality. The adverse impacts of these activities would be local and short
term in nature.

Although cumulative growth in the region would tend to adversely affect air quality, implementation of ongoing
state and federal mobile-source control programs would ameliorate this effect to some degree. The Tuolumne
River corridor would continue to be subject to regional emissions trends for the foreseeable future, including
impacts on air quality and visibility.

Overall, cumulative plans and projects in combination with the no-action alternative would result in local and
regional short-term and long-term minor adverse impacts on air quality.

Environmental Consequences Common to Alternatives 1-4
Wild Segments

Under any of the action alternatives, air quality would remain nearly intact for the majority of designated
Wilderness areas in the Tuolumne River corridor. These areas would continue to be largely free of effects from
local emissions, with the exception of effects from prescribed and wildland fire and from motor vehicles and
stationary sources in and near road corridors adjacent to wilderness. Wilderness areas would remain subject to
regional emissions trends. None of the action alternatives would have an effect on regional emissions trends.
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Scenic Segments
Short-term Impacts of Construction in the Tuolumne Meadows Area

Air quality effects associated with demolition or rehabilitation of existing structures and construction of new
facilities under any of the action alternatives would include temporary engine and dust emissions from a variety
of sources. These activities could generate substantial amounts of dust, including PM-10 (primarily fugitive dust
from demolition activities and emissions from the operation of heavy-duty equipment). Dust emissions would
vary from day to day, depending on the level and type of activity, soils, and weather conditions. Emissions
generated from construction and demolition activities would also include worker commute trips as well as
truck trips to haul debris materials from the Tuolumne Meadows area to appropriate recycling facilities or
reuse sites and to supply the site with new construction materials. Both mobile and stationary equipment would
generate emissions that include ozone precursors, carbon monoxide, and PM-2.5 (criteria air pollutants), as
well as toxic air contaminants from use of diesel-powered equipment. Toxic air contaminants are less pervasive
in the atmosphere than criteria air pollutants, but they are linked to short-term (acute) and long-term (chronic
or carcinogenic) adverse human health effects. Toxic air contaminants do not have corresponding ambient air
quality standards.

Due to the remoteness of the Tuolumne Meadows area, it is possible that a portable batch hot-mix asphalt plant
would be required to provide the asphalt necessary for parking lot construction, which would result in
evaporative emissions. Alternatively, asphalt could be trucked into the park from a batch plant located outside
the park. Batch hot-mix asphalt plants typically involve aggregate storage and handling, rotary drying (typically
oil-fired), screening, and mixing. They emit particulate matter, carbon monoxide, nitrogen oxides, sulfur
dioxide, and volatile organic compounds and would result in a minor to moderate, local, short-term effect on
air quality in the vicinity of their use. Other evaporative emissions would result from the use of sealants and
chemicals for new or expanded parking areas.

As construction would only occur when the Tioga Road is open, the potential for construction-related
emissions and diesel particulates to adversely affect local air quality under any of the action alternatives would
be temporary in duration. Construction would not affect air quality during the majority of the year when Tioga
Road was closed. Because construction would coincide with periods of heaviest visitor and administrative use,
sensitive receptors could be exposed to locally high concentrations of demolition or construction emissions.
The impacts from the use of motorized equipment in areas of wilderness zoning would be subject to mitigation
measures related to emissions listed in appendix O.

Long-Term Impacts in the Tuolumne Meadows Area

The NPS assumes that mobile sources of emissions along Tioga Road would remain the same under any of the
action alternatives as under the no-action alternative. The Tuolumne River Plan would not affect the amount of
through-traffic on Tioga Road. The composition of motor vehicle emissions would remain subject to state and
federal emissions control standards and programs. For the foreseeable future, motor vehicle fleet turnover,
cleaner burning fuels, improved technologies, and stricter state and federal standards would be expected to
decrease emissions.

As with the no-action alternative, area emissions under any of the action alternatives, including particulate
matter from burning wood, would continue to affect air quality and visibility within Tuolumne Meadows under
certain meteorological conditions, notably temperature inversions. Campfires, woodstoves, and fireplaces
would continue to be subject to existing park regulations. Unless use was reduced, smoke from such fires
would continue to affect local air quality at levels that might be unhealthy for sensitive groups, including
individuals with pulmonary or cardiovascular diseases, the elderly, and children. Emissions from prescribed
burning would continue to be controlled through implementation of smoke management policies in the 2004
Fire Management Plan.
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Long-Term Impacts below O’Shaughnessy Dam

Air quality at the administrative area below O’Shaughnessy Dam would continue to be affected by a
combination of regional sources and locally generated emissions. Local sources of emissions would include
mobile sources, such as motor vehicle exhaust along administrative roads, stationary sources associated with
administrative facilities and utilities (e.g., generators), and area sources (e.g., campfires at the nearby
campground and prescribed fires).

Mobile sources of emissions would include automobiles and trucks; roads in this portion of the river corridor
are open year-round. However, motor vehicle use in this area is relatively light. In general, the impacts on air
quality from stationary sources downstream of the dam would be associated with regular maintenance-related
activities, resulting in short-term, local increases in emissions of particulate matter. Emissions from local
stationary sources would continue to be regulated through applicable Tuolumne County Air Pollution Control
District regulations. Area emissions would include campfires from a backpackers’ campground located
adjacent to the river corridor and prescribed or wildland fire.

Environmental Consequences of Alternative 1

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 1 on air quality are described below.

Wild Segments

Closure of the Glen Aulin High Sierra Camp would eliminate the impacts on air quality associated with the
camp, including campfires, woodstoves, generator use and occasional administrative activities. However, the
backpackers campground would remain, leaving a local source of area emissions from campfires and a
composting toilet.

Scenic Segments

Under alternative 1, stationary sources associated with visitor services and utilities would be removed,
including the wastewater treatment ponds and sprayfields; fuel sources serving the housing, administrative, and
lodging complex at Tuolumne Meadows Lodge; fuel sources serving the Tuolumne Meadows store and grill;
and the public fuel station. Emissions from remaining local stationary sources, including administrative fuel
tanks and remaining employee housing, would continue to be regulated as appropriate through applicable
Tuolumne County Air Pollution Control District regulations.

The elimination of most visitor services, including shuttle bus service, a reduction in parking availability, the
removal of Tuolumne Meadows Lodge and associated administrative areas, the removal of informal roadside
parking along Tioga Road, and the removal of motor vehicle access to the Soda Springs complex and the
existing wastewater treatment ponds, would result in a corresponding reduction or elimination of motor
vehicle emissions at these locations.

Emissions from campfires and woodstoves would be expected to decrease somewhat due to the elimination of
lodging, reduced employee housing, and reduced number of campsites under alternative 1. This would have a
beneficial impact on air quality from reductions in fine particulates during evening hours.

Conclusion

Under alternative 1, wild segments would continue to be largely free of effects from local emissions, with the
exception of prescribed and wildland fires, but would be subject to regional emissions trends. This would result
in a local long-term negligible to minor adverse impact on air quality in wilderness. The removal of the Glen
Aulin High Sierra Camp would result in a local minor to moderate beneficial impact.
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In scenic segments of the river corridor, Tuolumne Meadows would be subject to emissions from construction-
related activities during the summer season, resulting in a local short-term minor to moderate adverse impact.
Impacts on air quality at Tuolumne Meadows under alternative 1 would be similar to the no-action

alternative with the following exceptions: (1) the elimination of shuttle bus service, the substantial reduction in
motor vehicles parking at the meadows, the elimination of commercial services and overnight use, reductions in
campsite numbers, and the removal of the public fuel station would result in a local long-term moderate
beneficial impact; and (2) the replacement of dated equipment such as generators with newer, more energy-
efficient models to meet NPS sustainability goals would result in a local long-term minor beneficial impact on
air quality.

Cumulative Impacts

The past, present, and reasonably foreseeable plans and projects that may have a cumulative impact on air
quality in the river corridor in combination with alternative 1 would be the same as described for the no-action
alternative. Short-term adverse impacts on air quality in the corridor could result from construction activities
associated with some of the current and reasonably foreseeable actions planned or approved within the park. If
alternative 1 were to be implemented at the same time as the current or reasonably foreseeable plans and
projects above, short-term adverse impacts on air quality would increase in intensity but would remain local. In
combination with the cumulative plans and projects listed in appendix L, alternative 1 would result in both
local short-term minor adverse impacts on air quality due to construction-related activity and local long-term
negligible to minor impacts on air quality.

Environmental Consequences of Alternative 2

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 2 on air quality are described below.

Wild Segments

At Glen Aulin, the impacts on air quality under alternative 2 would be the same as under the no-action
alternative, with the following exception: Because permanent lodging would be removed, woodstoves and
generators would no longer be used at the High Sierra Camp, thus resulting in a local beneficial impact on air

quality.
Scenic Segments

Alternative 2 would closely approximate existing conditions for local emissions sources at Tuolumne Meadows
because the existing uses would remain. Air quality in and around the meadows (including portions of the Dana
Fork) would remain generally good, with the notable exception of emissions generated by campfires at the
campground in the evening.

There would be a likelihood of motor vehicle emissions at locations where there could be idling motor vehicles,
such as the new day use area near Unicorn Creek and expanded administrative facilities at Road Camp.
Informal roadside parking would be eliminated along Tioga Road and the road leading to Tuolumne Meadows
Lodge. Under alternative 2, many informal parking areas would be relocated to new or expanded formal
parking areas south of Tioga Road.

Existing stationary emissions sources would remain in place or would be relocated within the Tuolumne
Meadows area. Stationary sources associated with the wastewater treatment ponds and sprayfield utilities
would be removed. The overall effect on air quality from existing stationary sources under alternative 2, such as
fuel storage systems and generators, would be the same as under the no-action alternative. Emissions from
stationary sources would continue to be regulated, as appropriate, through applicable Tuolumne County Air
Pollution Control District regulations. In the long term, the replacement of dated equipment such as generators
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with newer, more energy-efficient models to meet NPS sustainability goals would be expected to result in
beneficial impacts.

The addition of campsites at Tuolumne Meadows campground could result in an increase in particulate matter
from campfires under alternative 2.

Conclusion

Under alternative 2, wild segments would continue to be largely free of effects from local emissions except for
prescribed and wildland fires, but would be subject to regional emissions trends. This would result in a local
long-term negligible to minor adverse impact on air quality in wilderness. At Glen Aulin, the elimination of
woodstoves would reduce area emissions sources, resulting in a local long-term minor beneficial impact.

In scenic segments of the Tuolumne River corridor, Tuolumne Meadows would be subject to emissions from
construction-related activities during the summer season, resulting in a local short-term minor to moderate
adverse impact. Impacts on air quality at Tuolumne Meadows under alternative 2 would be similar to the no-
action alternative with the following exceptions: (1) the increased number of campsites might increase fine
particulate emissions at the Tuolumne Meadows campground (where local emissions already reach levels that
are unhealthy for sensitive groups), resulting in a local, long-term, minor, adverse impact; and (2) the
replacement of dated equipment such as generators with newer, more energy-efficient models to meet NPS
sustainability goals would be expected to result in a local long-term minor beneficial impact on air quality.

Cumulative Impacts

The past, present, and reasonably foreseeable plans and projects that may have a cumulative impact on air
quality in the Tuolumne River corridor in combination with alternative 2 would be the same as described for
the no-action alternative. Short-term adverse impacts on air quality in the corridor could result from
construction activities associated with some of the current and reasonably foreseeable actions planned or
approved within the park. If alternative 2 were to be implemented at the same time as the current or reasonably
foreseeable plans and projects above, short-term adverse impacts on air quality would increase in intensity but
would remain local. In combination with the cumulative plans and projects listed in appendix L, alternative 2
would result in both local short-term minor adverse impacts on air quality due to construction-related activity
and local long-term negligible beneficial impacts on air quality.

Environmental Consequences of Alternative 3

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 3 on air quality are described below.

Wild Segments

At Glen Aulin, the impacts on air quality under alternative 3 would be the same as under the no-action
alternative except that woodstoves would no longer be used at the High Sierra Camp, resulting in a beneficial
impact on local air quality.

Scenic Segments

Under alternative 3, air quality in and around Tuolumne Meadows area (including portions of the Dana Fork)
would continue to be adversely affected by a combination of regional sources and locally generated emissions,
although there would be fewer local emissions under this alternative with the reduction in overnight use and
housing at Tuolumne Meadows Lodge. Air quality in and around the meadows (including portions of the Dana
Fork) would remain generally good, with the notable exception of emissions generated by campfires at the
Tuolumne Meadows campground in the evening.

Tuolumne Wild and Scenic River Final Comprehensive Management Plan / Environmental Impact Statement 9-151



Chapter 9: Affected Environment and Environmental Consequences
Analysis Topics: Natural Resources — Air Quality

Motor vehicle emissions would be possible at locations where there could be idling vehicles, such as the new or
expanded parking and administrative use areas south of Tioga Road. Informal roadside parking would be
eliminated along Tioga Road and the road leading to Tuolumne Meadows Lodge. Under alternative 3, some
informal parking would be relocated to new or expanded formal parking areas south of Tioga Road. The
proposed addition of shuttle bus stops at key attractions and the increased frequency of shuttles would reduce
the number of motor vehicle trips within the meadows area.

Existing stationary emissions sources would remain in place or would be relocated within the Tuolumne
Meadows area. The overall effect on air quality from existing stationary sources under alternative 3 would be
consistent with the no-action alternative except that the public fuel station would be removed. Emissions from
stationary sources would continue to be regulated, as appropriate, through applicable Tuolumne County Air
Pollution Control District regulations. In the long term, the replacement of dated equipment, such as
generators, with newer, more energy-efficient models to meet NPS sustainability goals would be expected to
result in beneficial impacts.

Conclusion

Under alternative 3, wild segments of the Tuolumne River corridor would continue to be largely free of effects
from local emissions, with the exception of prescribed and wildland fires, but would be subject to regional
emissions trends. This would result in a local long-term negligible to minor adverse impact on air quality in
wilderness. At Glen Aulin, the elimination of woodstoves would reduce area emissions sources, resulting in a
local long-term minor beneficial impact.

In scenic segments of the river corridor, Tuolumne Meadows would be subject to emissions from construction-
related activities during the summer season, resulting in a local short-term minor to moderate adverse impact.
Impacts on air quality at Tuolumne Meadows under alternative 3 would be similar to under the no-action
alternative with the following exceptions: (1) the proposed changes to shuttle circulation and frequency, the
overall reduction in vehicles parking at the meadows, the reduction in overnight use, and the removal of the
public fuel station would result in a local long-term minor to moderate beneficial impact; and (2) the
replacement of dated equipment such as generators with newer, more energy-efficient models to meet NPS
sustainability goals would result in a local long-term minor beneficial impact on air quality.

Cumulative Impacts

The past, present, and reasonably foreseeable plans and projects that may have a cumulative impact on air
quality in the river corridor in combination with alternative 3 would be the same as described above for the no-
action alternative. Short-term adverse impacts on air quality in the Tuolumne River corridor could result from
construction activities associated with some of the current and reasonably foreseeable actions planned or
approved within the park. If alternative 3 were to be implemented at the same time as the current or reasonably
foreseeable plans and projects in appendix L, short-term adverse impacts on air quality would increase in
intensity but would remain local. In combination with the cumulative plans and projects listed in appendix L,
alternative 3 would result in both local short-term minor adverse impacts on air quality due to construction-
related activity and local long-term minor to moderate beneficial impacts on air quality due to reductions in
overnight use and removal of the public fuel station.

Environmental Consequences of Alternative 4 (Preferred)

In addition to “Environmental Consequences Common to Alternatives 1-4,” the environmental consequences
of alternative 4 on air quality are described below.
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Wild Segments

At Glen Aulin, the impacts on air quality would be the same under alternative 4 as under the no-action
alternative except that woodstoves would no longer be used at the High Sierra Camp, resulting in a beneficial
impact on local air quality.

Scenic Segments

Alternative 4 would closely approximate existing conditions for local emissions sources at Tuolumne
Meadows, as most existing uses would remain. Air quality in and around the meadows (including portions of
the Dana Fork) would remain generally good, with the notable exception of emissions generated by campfires
at the campground in the evening.

Motor vehicle emissions would be possible at locations where there could be idling vehicles, such as the new or
expanded parking and administrative use areas south of Tioga Road. Informal roadside parking would be
eliminated along Tioga Road and the road leading to Tuolumne Meadows Lodge. Under alternative 4, some
informal parking would be relocated to new or expanded formal parking areas south of Tioga Road. The
proposed addition of shuttle bus stops at key attractions, the consolidation of visitor facilities and provision of
new trail connections between attraction sites, and the increased frequency of shuttles would reduce the
number of vehicle trips within the meadows area. The potential increase in regional transit buses (from one per
day to up to four per day, depending on demand) would have a negligible impact on overall vehicle trips on
Tioga Road through the planning area, but would increase the potential for idling vehicle emissions at transit
stops.

Existing stationary emissions sources would remain in place or would be relocated within the Tuolumne
Meadows area. The overall effect on air quality from existing stationary sources under alternative 4 would be
consistent with the no-action alternative except that the public fuel station would be removed. Emissions from
stationary sources would continue to be regulated, as appropriate, through applicable Tuolumne County Air
Pollution Control District regulations. In the long term, the replacement of dated equipment such as generators
with newer, more energy-efficient models to meet NPS sustainability goals would be expected to result in
beneficial impacts.

Conclusion

Under alternative 4, wild segments would continue to be largely free of effects from local emissions, with the
exception of prescribed and wildland fires, but would be subject to regional emissions trends. The continuation
of existing conditions would be expected to have local long-term negligible to minor adverse impacts on air
quality in wilderness. At Glen Aulin, the elimination of woodstoves would reduce area emissions sources,
resulting in a local long-term minor beneficial impact.

In scenic segments of the river corridor, there would be a local short-term minor adverse impact at Tuolumne
Meadows due to emissions from construction-related activities and a potential increase in the number of
regional transit buses. Impacts on air quality at Tuolumne Meadows would be similar to the no-action
alternative with the following exceptions: (1) the proposed changes to shuttle circulation and frequency, the
reduction of commercial services, and the removal of the public fuel station would result in a local long-term
minor beneficial impact; and (2) the replacement of dated equipment such as generators with newer, more
energy-efficient models to meet NPS sustainability goals would result in a local long-term minor beneficial
impact on air quality.

Cumulative Impacts

The past, present, and reasonably foreseeable plans and projects that may have a cumulative impact on air
quality in the river corridor in combination with alternative 4 would be the same as described for the no-action
alternative. Short-term adverse impacts on air quality in the corridor could result from construction activities
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associated with some of the current and reasonably foreseeable actions planned or approved within the park. If
alternative 4 was implemented at the same time as the current or reasonably foreseeable plans and projects
listed in appendix L, short-term adverse impacts on air quality would increase in intensity but would remain
local. In combination with the cumulative plans and projects listed in appendix L, alternative 4 would result in
both local short-term minor adverse impacts on air quality due to construction-related activity and local long-
term minor beneficial impacts on air quality.

Analysis Topics: Sociocultural Resources

Scenic Resources

Affected Environment

Yosemite National Park is an icon of scenic grandeur. When set aside in 1864, Yosemite Valley and Mariposa
Grove were the first scenic natural areas in the United States protected for public benefit and appreciation of
the scenic landscape. Scenic quality is a core value embedded in legislation that established the NPS in 1916.

Federal areas known as national parks. . .which purpose is to conserve the scenery and the
natural and historic objects and the wild life therein and to provide for the enjoyment of the same
in such manner and by such means as will leave them unimpaired for the enjoyment for future
generations. (National Park Service Organic Act 1916)

An important consideration during the development of Yosemite National Park was ensuring that park visitors
would be able to experience the park’s scenic wonders. For example, roads were aligned, buildings were sited,
and trails were constructed to allow visitors visual access to outstanding scenic vistas. In the Tuolumne River
corridor, the Tioga Road east of Cathedral Creek was completed in 1934 and aligned to take advantage of views
through the adjacent trees and other natural features. Many park visitors’ (87 %) primary purpose when visiting
the park is to take a scenic drive (Littlejohn et al. 2005).

The park’s 1980 Yosemite General Management Plan specifies the following management objectives to preserve,
protect, and restore scenic resources:

= Identify the major scenic resources and the places from which they are viewed.
= Provide for the preservation or protection of existing scenic resource and viewing stations.
= Provide for historic views through vista clearing.

= Permit only those levels and types of use that are compatible with the preservation or protection of the scenic
resources and with the quality of the viewing experience.

The Scenic Vista Management Plan (NPS 2010k) is tiered from the general management plan and provides an
inventory of 181 potential vista points throughout the park, outside of wilderness and chiefly along the major
roads. The plan outlines a programmatic framework for prioritizing and prescribing the work to be completed
at each of the viewpoints necessary to obtain a desirable vista. The 2011 finding of no significant impact
(FONSI) for the Scenic Vista Management Plan stipulates that the final determination of vista points for the
Tuolumne Wild and Scenic River corridor would be deferred to the comprehensive river management plan. A
description of the proposed vista points for the Tuolumne River Plan are summarized below and further
detailed in appendix I.
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Scenic Overview
Lyell Canyon and the Upper Dana Fork (Wild Segments: Lyell Fork and Upper Dana Fork)

The headwaters of the Tuolumne River flow from the Lyell Fork, which stems from the Lyell and McClure
glaciers, and the Dana Fork, which descends from the alpine slopes of Mount Dana.

The scenery along the Lyell Fork through Lyell Canyon becomes more spectacular around every bend in the
trail. Views of the meandering, glass-like river as it winds through the meadows create a vivid foreground to the
rocky outcrops of the Kuna Crest (including Kuna Creek falls) to the east and Amelia Earhart Peak to the west.
Spectacular views in this U-shaped river valley include mountain peaks, ridgelines, and the largest glacier on the
western flank of the Sierra Nevada. Specific views from the bed and banks of the Lyell Fork include Mount
Lyell, Lyell Glacier, Lyell Canyon, Kuna Crest, the cascades at Kuna Creek, and the meandering Lyell Fork
through extensive alpine and subalpine meadows. Ephemeral wildflower displays enhance these views.

Views from the Dana Fork encompass glacially carved mountains and ridgelines and alpine and subalpine
meadows. Specific views from the bed and banks of the Dana Fork include the Kuna Crest, Mount Dana,
Mount Gibbs, and the meandering Dana Fork through Dana Meadows. In both Tuolumne Meadows (see
below) and Dana Meadows, the low-relief topography of the meadows allows for impressive views with
dramatic weather and summer wildflower displays.

Tuolumne Meadows and the Tioga Road Corridor (Scenic Segments: Tuolumne Meadows and Lower
Dana Fork)

The Lyell and Dana Forks converge at Tuolumne Meadows, where the river flows through a string of expansive
subalpine meadows. As seen from Tuolumne Meadows (8,600 feet in elevation), the Tuolumne appears to be a
peaceful sleeper of a river, meandering quietly through its meadow channel or sweeping in riffles over the
granite river bottom. At the edge of meadows, vegetation changes to a predominantly lodgepole pine forest,
scattered with Jeffrey, western white, and whitebark pines. Above this forest rise the vast and often snow-
covered granite peaks, ridges, and domes that ring the meadow.

There are numerous breathtaking views from roads, trails, and developed areas in Tuolumne Meadows (which
is the primary developed area in the river corridor). This is due to the low topography of the expansive
meadows, the proximity of the river to viewpoints, and the clear meadow edges framed by the glacially carved
domes and rugged mountain slopes. Specific views from the bed and banks of the river include Lembert,
Pothole, and Fairview Domes; the Kuna Crest; Mount Dana; Mount Gibbs; Cathedral Peak and Unicorn Peak;
Juniper Ridge; and the river meandering through subalpine meadows. Views from Tioga Road are particularly
important for the many visitors who drive through without stopping because this is possibly their only contact
with a high Sierra meadow.

Expansive views are afforded by the natural vegetation patterns at Tuolumne Meadows and, to some extent, by
design. For much of the park’s history, views into and away from the meadows were maintained and
occasionally expanded by the mechanical removal of encroaching lodgepole pines. After 1930, the siting of all
development in these river segments was guided by the principle of not obstructing or competing with the
naturally occurring views and vistas. Reducing human visual impacts was a key reason for realigning the Tioga
Road (in the 1930s) out of the meadow and eliminating all camping within the meadow. Building locations and
circulation patterns were designed to take advantage of the scenic opportunities of this landscape, while
remaining as unobtrusive as possible (NPS 2007t).

The built environment at Tuolumne Meadows remains relatively unchanged since the river was designated wild
and scenic. There are both permanent and semi-permanent structures in relatively small clusters tucked into
the lodgepole forest at the edge of the meadows. Views into and away from Tuolumne Meadows are being
encroached upon by roadside parking, which has increased since the 1997 flood destroyed the Cathedral Lakes
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parking area. Lodgepole pines are also encroaching into views; the cause of conifer encroachment into
subalpine meadows is being investigated (see “Vegetation” resource topic earlier in this chapter).

The meadow’s low topography, high elevation, and subdued artificial light make this one of the best locations
to observe the night sky in Yosemite’s frontcountry. Visitors need only walk a relatively short distance from the
road and developed areas at night to experience an unimpaired celestial display. Sources of artificial light at
Tuolumne Meadows are still very low (NPS, Duriscoe 2005¢). Draft outdoor lighting guidelines have been
developed to protect night skies in Tuolumne Meadows from artificial light associated with visitor and
administrative activities (NPS 2011f).

Grand Canyon of the Tuolumne (Wild Segment: Grand Canyon)

The trail leading from Tuolumne Meadows to Glen Aulin and beyond, through the Grand Canyon of the
Tuolumne, provides the opportunity to view some of the wildest segments of the river along its dramatic
canyon descent. From Tuolumne Meadows, the river flows over shelves of rock, in stairstep fashion, creating
what seems like an endless chain of waterfalls plunging into the steep and rugged gorge below. Visitors who
travel the upper portion of the Grand Canyon segment are rewarded with spectacular views of domes, a deeply
glaciated valley, narrow hanging valleys, and staircase waterfalls. These water features include Tuolumne Fall;
LeConte, California, and Waterwheel Falls; and White Cascades. Farther downstream in the canyon, the
spectacular views include steep canyon walls, the untrailed Muir Gorge, hanging valleys, and cascades of falling
water that extend for miles.

At Glen Aulin, located near the upper portion of the canyon, some infrastructure associated with the High
Sierra Camp is visible from the river corridor, including a utility shed with a small solar panel and water pipes.
Other facilities at Glen Aulin include about a dozen off-white-colored tents, a dining hall, two restroom
buildings, several sheds, a large fire ring, and other camp equipment and structures. The tent platforms for the
guest cabins and dining room are neatly aligned in an arc facing southwest.

Administrative Area Below Hetch Hetchy Reservoir (Scenic Segment: Below O’Shaughnessy Dam)

Below O’Shaughnessy Dam is a 1-mile-long segment that begins approximately 500 feet downstream of the dam
and ends where the wilderness boundary crosses the river. It includes a portion of an administrative road and
some structures associated with the operation of the dam. The narrow canyon below O’Shaughnessy Dam has
steep slopes and numerous rock bluffs. The area supports dry chaparral woodland of manzanita and ceanothus
beneath live oaks and grey pines.

Poopenaut Valley to Western Park Boundary (Wild Segment: Poopenaut Valley)

Downstream of the administrative area, the Tuolumne River flows through primarily untrailed wilderness to
the park’s western boundary, with stunning views of verdant meadows, a glacially carved bedrock valley, large
river pools, dramatic canyon walls, and a constricted slot canyon.

Poopenaut Valley is a broad, low-gradient valley approximately 5.5 km (3.5 miles) downstream of
O’Shaughnessy Dam. It is an ecologically diverse and productive area. Poopenaut Valley is one of the few
undeveloped and largely undisturbed low-elevation riparian/meadow/wetland complexes in the region.

Summary of Recent Scenic Analyses in the Tuolumne River Corridor
Visual Resource Management System Baseline Studies

Yosemite National Park has adopted the Visual Resource Management system (VRM), developed by the U.S.
Forest Service (USFS) (USFS 1995) and further refined by the U.S. Bureau of Land Management (BLM), to
assess the scenic character of a landscape and predict the effects of management actions upon that landscape
(see chapter 5).
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As noted in chapter 5, there are typically three steps for the VRM system: (1) taking inventory of the existing
landscape, (2) assigning management classes, and (3) conducting a contrast analysis. The inventory is done to
ensure that existing conditions are acceptable and to develop a baseline for future comparison. Management
classes are assigned in consideration of all resource values; these determine the acceptable level of visual change
for each management class. In the contrast analysis, the degree of contrast of a management action as compared
to the native landscape is quantitatively assessed.

During the inventory stage, landscapes are classified into one of four classes, with class I being most
protective/most wild and class IV being most accommodating to a variety of human change. As noted in
chapter 5, the results of the inventory indicate that wild segments of the Tuolumne River corridor are meeting
class I objectives, and scenic segments meet class II objectives:

= VRM Class I objectives: Preserve the existing character of the landscape. This class provides for natural
ecological changes; however, it does not preclude very limited management activity. The level of change to
the characteristic landscape should be very low and must not attract attention (BLM 2007a, b, ).

* VRM class II objectives: Retain the existing character of the landscape. The level of change to the
characteristic landscape should be low. Management activities may be seen but should not attract the
attention of the casual observer. Any changes must repeat the basic elements of form, line, color, and texture
found in the predominant natural features of the characteristic landscape (BLM 2007).

The VRM system has been modified for use in the Tuolumne River Plan as follows:

» Wild and scenic river segments classified as wild generally correspond to VRM class I objectives: Preserve
the existing character of the landscape. This class provides for natural ecological changes; however, it does
not preclude very limited management activity. The level of change to the characteristic landscape should be
very low and must not attract attention (BLM 2007c).

» Wild and scenic river segments classified as scenic generally correspond to VRM class II objectives: Retain
the existing character of the landscape. The level of change to the characteristic landscape should be low.
Management activities may be seen but should not attract the attention of the casual observer. Any changes
must repeat the basic elements of form, line, color, and texture found in the predominant natural features of
the characteristic landscape (BLM 2007c).

Identification of Outstandingly Remarkable Viewpoints and Vista Management Workplans

As mentioned above, final identification of vista points in the Tuolumne River corridor managed by the Scenic
Vista Management Plan has been deferred to the Tuolumne River Plan. In 2011, the NPS identified the following
eight viewpoints for contributing to outstandingly remarkable scenic values in the Tuolumne Meadows area
(figure 9-6).

» Tioga Road — Mount Dana and Mount Gibbs, view facing east, overlooking a pond and meandering
Tuolumne River (note that this viewpoint is outside of the Tuolumne River corridor)

* Tioga Road, Mount Dana viewpoint — view looking east at the river meandering through Dana Meadows,
with the Sierra crest in the background

» Tioga Road, Dana Fork interpretive viewpoint — view looking west down through the glaciated river valley
along the Dana Fork, with distant views of the granite peaks

» Tioga Road, near the “little blue slide” road cut - view overlooking Lyell Canyon and the Kuna Crest

» Lembert Dome, near the parking area — view looking west to Unicorn Peak
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= Tioga Road, Parsons Memorial Lodge trailhead — view looking west toward Pothole Dome and river, with
Fairview Dome in the background

= Tioga Road, near the Pothole Dome parking area — view looking east over Tuolumne Meadows to Lembert
Dome(note that this viewpoint is outside of the Tuolumne River corridor)

= Parsons Memorial Lodge doorway — view looking south across the meadow and river to Unicorn Peak

These vista points differ from the vista points identified for the Tuolumne River area in the Scenic Vista
Management Plan (NPS 2010k). Within Tuolumne Meadows, several of these points were also inventoried for
VRM baseline studies. Viewpoints located outside the corridor were included because their views are largely
inside the corridor.

Dana-Gibbs View
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Figure 9-6. Scenic Vista Points Identified in the Scenic Vista Management Plan.

Park staff developed work plans for each of the above viewpoints to be prepared if vista management is adopted
under the chosen alternative. A detailed description of each viewpoint and work plans are attached as

appendix I. Each work plan provides a baseline for managing and maintaining these sites while protecting any
sensitive resources. Specifically, the work plans provide:

= adescription of the viewpoint (its specific location), including photos

= ecological considerations, particularly as they pertain to the outstandingly remarkable values of the
Tuolumne River

= asummary of the work to be performed, if vista management is part of the 