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Top
A Yosemite Valley meadow in spring; Photograph by Sue Beatty.
This photo shows what is being protected from non-native, invasive plants.

Left

Civilian Conservation Corps members hand pulling invasive non-native bull thistle
(Cirsium vulgare) in Yosemite Valley Meadow; Photograph by Ralph H. Anderson, 1941.
Right
Controlling Himalayan blackberry (Rubus discolor) using herbicide in Yosemite Valley.



United States Department of the Interior
NATIONAL PARK SERVICE
Yosemite Mational Park
P} Box 577
Yosemiute, Califormia 95389
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Dear Yosemite Friends:

On behalf of Yosemite National Park, | am pleased to present the frvasive Plant Management Plan Update
Environmental Assessment (IPMP Update EA). This update builds upon the existing integrated pest management
approach, and the goals and objectives approved in the fnvasive Plant Managemeni Plan for Yosemite National Park
(NPS, 2008). The intent is to provide a more adaptive and comprehensive program that will allow managers to respond
more effectively to the increasing challenges of managing invasive plants, to best protect the cultural and natural
resources of the park.

This EA presents and evaluates environmental impacts of two action alternatives and a no-action alternative (A liernative
1, continue current management). Under Alternative 2, the limitations on use of herbicides would be modified to include
protocol for evaluating methods and conditions for using herbicides within Wilderness and at the water’s edge. Four
additional herbicides (approved by the US Environmental Protection Agency, EPA) would be added for approved use
within the park. Under Alternative 3 (NPS-preferred), the park would adopt an adaptive management protocol that
would allow managers to evaluate new herbicides for addition to the park’s toolbox, as needed, and as they become
available (EPA-approved and field-tested). The protocol includes a review of current scientific literature, a decision-
making, tree for selecting methods and tools appropriate to the site and resource concerns, expert consultations, and
public notification.

Public, tribal, and agency participation and consultation have played an important role in the development of this plan.
Public scoping for the IPMP Update EA was held from April 14 to May 15, 2010. The public was invited to attend two
open houses, where park staff introduced the purpose and need for updating the plan. The open houses were held at the
Yosemite Valley Visitor Center Auditorium on March 31 and April 28, 2010, and included a field walk to identify issues
and concerns. Park staff continued to provide information about the plan at open houses throughout the summer. Ideas
generated during scoping have been incorporated into the alternatives and mitigations presented in this plan.

The publication of this [IPMP Update EA commences a 45-day public comment period. We will host a public meeting on
Wednesday, January 5, 2011, in El Portal at Clark Community Hall from |-3 p.m. to present and discuss the plan. For
full consideration, please submit written comments by January 30, 2011. A digital copy of the EA is available on the
Planning, Environment and Public Comment (PEPC) website: http://www parkplanning.nps.gov/Y OSE. The public is
encouraged to submit comments electronically, through PEPC. You may also submit written comments by mail or fax.
Please note: the park no longer accepts comments via the yose_planningi@nps.gov e-mail address.

Mail:  Superintendent, Y osemite National Park Fax: (209) 379-1294
Attn: IPMP Update EA
P.O Box 577, Yosemite, California 95389

The National Park Service will make a determination regarding the proposed action, to be documented in a Finding of
No Significant Impact (FONSI). If approved, the park will implement the preferred alternative in spring 2011, We
appreciate your interest and welcome your continued participation.

Sincerely,

VAol 2t~

Don L. Neubacher
Superintendent
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ABSTRACT

The National Park Service (NPS) is updating the 2008 Invasive Plant Management Plan (2008 Plan) to
create a more comprehensive and adaptive plan for protecting the natural and cultural resources of
Yosemite National Park, California from non-native, invasive plants. Invasive plants are one of the
greatest threats to the integrity of national park lands. Non-native plants invade an estimated 4,600 acres
of federal land in the United States every day, and already infest millions of acres in national parks (NPS
1996). Over 200 non-native plant species are already established within Yosemite National Park, many
of which have the potential for rapid spread.

This 2010 Invasive Plant Management Plan Update Environmental Assessment (2010 Update) evaluates a
range of alternatives for managing invasive plants within the park. Actions common to all of the
alternatives include preventing the introduction of new invasive plant species; prioritizing invasive
plants for early detection and control; managing existing populations using a full range of physical,
mechanical, and chemical control techniques; monitoring the efficacy of control actions; and fostering
an understanding of invasive plant prevention and control through outreach and education. The
management tools and methods used would comply with the service-wide Integrated Pest Management
Program and would always consider the least toxic option.

Under Alternative 1, the no-action alternative, current invasive plant management practices would
continue in the park. Park employees and volunteers would use an integrated pest management
approach to prevent, detect, and control high and medium-high priority invasive plants (those with the
highest potential to invade natural plant communities in the park) from spreading into noninfested
areas. Park crews would use approved herbicides to control up to 22 invasive plant species if
management objectives could not be achieved by the use of other control methods and if invasive plant
populations met size and location thresholds. Even though the densities of targeted invasive plant
populations would decrease, the park would not meet its management objectives for priority invasive
plants.

Under Alternative 2, park employees and volunteers would continue to use an integrated pest
management approach to protect park natural and cultural resources from displacement or other
degradation resulting from the introduction and spread of priority invasive plants. Language in the no-
action alternative that limits park resource managers’ ability to protect natural and cultural resources
from non-native invasive plants would change. This change would include limitations on herbicide use
in Wilderness and near water. Four additional herbicides would be approved for use.

Under Alternative 3, the preferred alternative, an adaptive management protocol would be introduced
to allow for effective protection of park natural and cultural resources from displacement or other
degradation resulting from the introduction and spread of priority invasive plants. Herbicides would be
assessed for inclusion in the park’s toolbox using a decision tree, a literature review, and expert
consultations. The need for application of herbicides in water for controlling aquatic invasive species
would be assessed using a similar process.

Invasive Plant Management Plan Update—Yosemite v






CONTENTS

Executive Summary

I

II

III

Purpose and Need

Introduction

Scope of the Environmental Assessment
Purpose

Need

Integrated Pest Management
Management Goals and Objectives
Public Participation and Scoping
Legislative and Planning Context

Alternatives

Description of the Alternatives
Actions Common to All Alternatives
Alternative 1: No Action (Continue Current Management)
Alternative 2: Adding Additional Herbicides
and Addressing Limitations of Existing Plan
Alternative 3: Adaptive Management (Preferred Alternative)
Alternatives Considered but Dismissed
Environmentally Preferable Alternative

Affected Environment/Environmental Consequences

Introduction
Resource Topics
Impact Topics Dismissed from Further Analysis
Affected Environment
Impairment
Impact Topics
1. Soils
2. Hydrology and Water Quality
3. Wetlands
4. Vegetation
5. Special Status Plants
6. Wildlife
7. Special Status Wildlife
8. Designated Wilderness
9. Archeological Resources
10. Traditional Cultural Properties and Ethnographic Resources
11. Cultural Landscape
12. Visitor Experience and Recreation
13. Park Operations

Invasive Plant Management Plan Update—Yosemite

Contents

X1

II-1
I1-3
II-13

I1-14
I1-17
I1-22
11-24

III-1
III-1
I11-2
I11-4
ITI-5
ITI-13

ITI-13
II1-17
ITI-24
I11-29
I11-37
I11-42
ITI-46
I1I-53
ITI-60
I11-62
I1I-67
I11-70
IT1-73

vii



Contents

IV Wild and Scenic River Act Compliance

Introduction V-1
Methodology Iv-1
Outstandingly Remarkable Values V-2
User Capacity V-3
Wild and Scenic Rivers Act Section 7 V-3
\Y% Consultation and Coordination
Internal and Public Scoping V-1
Agency Consultation V-1
American Indian Consultation V-2
Commenting on this Environmental Assessment V-3
List of Agencies, Organizations, and Businesses that Received
the 2010 Invasive Plant Management Plan Update
Environmental Assessment for Yosemite National Park V-4
VI Glossary
Glossary of Terms VI-1
Acronyms and Abbreviations VI-7
VII  Selected Bibliography VII-1
List of Tables
TableI-1. Public Scoping Concern Statements I-8
Table IT-1. Alternatives Comparison I1-2
Table II-2. Cost and Effectiveness of Various Treatments
for Controlling Spotted Knapweed I1-6
Table II-3. Special Protection Zones I1-10
Table ITI-1. Summary of Environmental Consequences I11-8
Table II1-2. State of California Rare Plants Known to Occur
in Yosemite National Park or the El Portal Administrative Site II1-37
Table IT1-3. Yosemite Special Status Wildlife Species 111-49
Table V-1. List of Preparers and Reviewers V-6
List of Figures
Figure II-1. Infestation Size versus Eradication Effort and Chance of Success I1-5
Figure II-2. Invasive Plant Management Tool Selection Protocol I1-23
Figure ITI-1. Concentrations of Pesticides Detected
in 129 Post-Spray Samples from 26 Operations II1-19
Figure III-2. Proportion of Non-native Species in Each Elevation Zone
in Yosemite National Park I11-29
Figure III-3. Yellow Star-thistle Populations in Yosemite National Park I11-30
Figure III-4. Vegetation Zones in Yosemite National Park I11-32
Figure III-5. Visitor Activities in Yosemite National Park I11-70
Figure III-6. Recreation Use in Yosemite National Park II1-71

viii Invasive Plant Management Plan Update—Yosemite



Appendices

Appendix A:
Appendix B:
Appendix C:

Appendix D:
Appendix E:
Appendix F:
Appendix G:

Appendix H:

Appendix I:
Appendix J:

Appendix K:
Appendix L:

Appendix M:

Invasive Plant Species-Specific Management Objectives
Non-native Plant Species in Yosemite
Watchlist for Invasive Plant Species
Not Yet Found in Yosemite National Park
Best Management Practices to Prevent the Spread of Invasive Plants
Obtaining Pesticide Registration
Herbicide Use and Storage Protocol
Herbicide and Surfactant Information
Mitigation Measures Common to All Alternatives
Cumulative Projects List
Wilderness Minimum Tool Requirement Analysis
for the Invasive Plant Management Plan for Yosemite National Park
Priority Invasive Plant Species Abstracts
Draft Impairment Determination for the Preferred Alternative
Total Herbicide Use by Species
Applied in Yosemite National Park in 2009 and 2010

Invasive Plant Management Plan Update—Yosemite

= >
—_ =

TonQTEEg O
_m e =

=R
l—‘)dH

<






Executive Summary

EXECUTIVE SUMMARY

Purpose and Need

Invasive plants are one of the greatest threats to the integrity of NPS lands. Non-native plants invade an
estimated 4,600 acres of federal land in the United States every day, and already infest millions of acres
in the national parks (NPS 1996). Although Yosemite is in the early stage of invasion, over 200 non-
native plant species have become established within park borders, many of which have the potential to
spread rapidly. This 2010 Invasive Plant Management Plan Update Environmental Assessment (2010
Update) evaluates a range of alternatives to prevent the establishment and spread of invasive plants into
non-infested areas of the park, and to quickly and effectively eradicate new infestations.

Legislative and Planning Context

The 2010 Update must conform to federal laws, regulations, and policy guidance, including federal
herbicide use regulations. In 1999, President Bill Clinton signed Executive Order 13112 to prevent the
introduction and spread of invasive species. This federal directive provides guidance for the
management of invasive species on federal land. The National Park Service Organic Act of 1916 is the
legal foundation of NPS regulation and policy. The NPS Management Policies (NPS 2006b) are the
primary policy documents of the NPS. The policies state, “Exotic species will not be allowed to displace
native species if displacement can be prevented . . . In general, new exotic species will not be introduced
into parks.”

Legislation and policy specific to Yosemite National Park include the enabling legislation for Yosemite
National Park, the California Wilderness Act of 1984, the General Management Plan for Yosemite (NPS
1980), the “Merced Wild and Scenic River Comprehensive Management Plan” (currently in
development), and the “Tuolumne Wild and Scenic River Comprehensive Management Plan.” The
General Management Plan provides overall management direction for Yosemite National Park. The
2010 Update tiers off of the General Management Plan. The action alternatives in the 2010 Update are
consistent with parkwide and NPS-wide legislation and policy, and reflect the categories identified in
the national planning documents.

Overview of the Alternatives

This update to the 2008 Invasive Plant Management Plan Environmental Assessment (2008 Plan)
proposes and evaluates one no-action alternative and two action alternatives for a comprehensive
invasive plant management (IPM) program in Yosemite. The Finding of No Significant Impact (FONSI)
was signed in September of 2008. Each alternative includes an integrated pest management component
that focuses on prevention, early detection and rapid response, control, education, research, and
restoration actions to prevent the establishment and spread of non-native invasive species.

Under Alternative 1, the no-action alternative, current invasive plant management practices would
continue in the park. Park employees and volunteers would use an integrated pest management
approach to detect, control, and prevent high and medium-high priority invasive plants (those with the
highest potential to invade natural communities in the park) from spreading into non-infested areas.
Park crews would use on of the approved herbicides to control up to 22 invasive plant species if
management objectives could not be achieved by the use of other control methods and if invasive plant
populations met size and location thresholds. The extent of the land area in Yosemite treated for
invasive plants would remain approximately the same over time.

Under Alternative 2, park employees and volunteers would continue to use an integrated pest
management approach to protect park natural and cultural resources from displacement or other
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Executive Summary

degradation resulting from the introduction and spread of invasive plants. Language in the no-action
alternative that restricts park resource managers’ ability to protect natural and cultural resources from
non-native invasive plants would be changed. This change would include removing limitations on
herbicide use in designated Wilderness, near water, and in cultural use areas. Four additional herbicides
are proposed for use.

Under Alternative 3, the preferred alternative, an adaptive management protocol would be introduced
to allow for effective protection of park natural and cultural resources from displacement or other
degradation resulting from the introduction and spread of priority invasive plants. Herbicides would be
assessed for inclusion in the park’s toolbox using a decision tree, a literature review, and expert
consultations. The need for application of herbicides in water for controlling aquatic invasive species
would be assessed using a similar process.

Environmental Analysis

Chapter III of this document discusses the affected environment and the environmental consequences
of the 2010 Update. The “Affected Environment” section in Chapter III describes the existing
conditions of the areas affected by the alternatives described in Chapter II. The “Environmental
Consequences” section in Chapter III analyzes the environmental effects associated with each of the
alternatives. Table III-1 compares the environmental consequences for each alternative.

Environmentally Preferable Alternative

The NPS is required to identify the environmentally preferable alternative in the environmental
documents it produces for public review and comment. The NPS, in accordance with the National
Environmental Policy Act (NEPA) Section 101(b) (516 DM 4.10), defines the environmentally preferred
alternative as the alternative that best promotes the national environmental policy. The Council on
Environmental Quality’s Forty Questions further defines the environmentally preferred alternative as
“the alternative that causes the least damage to the biological and physical environment. .. [and that]
best protects, preserves, and enhances historic, cultural, and native processes.” Upon full consideration
of Section 101 of NEPA, Alternative 3 represents the environmentally preferable alternative for the 2010
Update. The analysis that supports this conclusion is presented in Chapter III.

Consultation and Coordination

A formal public scoping period was held for the 2010 Update from April 14 through May 15, 2010. The
park invited interested parties to attend two public meetings (open houses) and an interpretive site visit
during the public scoping period. Resource management staff were available at the open houses to
introduce the project, answer questions, and accept comments.

During the 30-day comment period, 5 public comment letters were received. These comments were
analyzed to identify substantive concerns, and each distinct comment was summarized in a public
scoping report. These comments were considered by the project team during development of
alternatives for the 2010 Update. In order to include a wider range of comments, the planning team
revisited comments received on the 2008 Plan, published in the 2008 Finding of No Significant Impact
(FONSI) and available on the Planning Environment and Public Comment (PEPC) database, for
relevancy and applicability to the new environmental assessment.

The public outreach called for in Section 106 of the National Historic Preservation Act (NHPA) was
integrated with the NEPA scoping process, in accordance with a programmatic agreement between the
National Park Service at Yosemite, the California State Historic Preservation Officer, and the Advisory
Council on Historic Preservation.

xii Invasive Plant Management Plan Update—Yosemite



I PURPOSE AND NEED

Infroduction

Over sixty years ago, George Wright, an early advocate of science in the NPS, wrote, “The realization is
coming that perhaps our greatest national heritage is nature itself, with all its complexity and its
abundance of life, which, when combined with great scenic beauty as it is in the national parks, becomes
of unlimited value.” Non-native invasive plants are of great concern for natural resource managers
across the globe because they threaten our natural heritage. These invaders can, often over the span of
just years or decades, displace rich and complex native plant communities that have developed over
thousands of years, resulting in simplified, invasive species-dominated communities that contain only
scattered native plants (D’Antonio, Berlow, and Haubensak 2004).

Yosemite National Park, located in the central Sierra Nevada Mountains of California, is famous for its
towering granite peaks and cliffs, waterfalls, wild and scenic rivers, giant sequoia groves, and vast
wilderness. Yosemite is also recognized for its stunning biodiversity, which is a reflection of the park’s
range of elevations, climates, and habitats, as well as its untrammeled nature; the park contains one of
the largest and least fragmented blocks of natural habitat in the Sierra Nevada. In recognition of the
significance of its unique and spectacular geological and ecological features, the park was designated a
World Heritage Site in 1984.

The park’s 761,266 acres of foothill chaparral, woodlands, montane, subalpine and alpine meadows, and
streams account for less than 1% of California’s area. It includes 704,368 acres of designated Wilderness
and 927 acres of potentially designated Wilderness; 2,908 acres of reservoirs (Eleanor and Hetch
Hetchy); and 39,482 acres of non-Wilderness. Nearly 23% of the plant species in the state are
represented in the park, including over 160 rare plants. Over 400 vertebrate species, including Pacific
tree frogs, ground squirrels, acorn woodpeckers, and black bears can be found in the park. Some, such
as willow and dusky flycatchers, yellow warbler, and Sierra Nevada yellow-legged frogs, are increasingly
rare.

The threat to natural and cultural resources posed by non-native invasive plants has long been
recognized in Yosemite National Park. Active control has been ongoing at least since the 1930s. Since
2005, park staff have worked to manage over 40 non-native plant species (NPS 2007), with over half of
invasive plant management staff hours dedicated to the control of yellow star-thistle, Himalayan
blackberry, and spotted knapweed (Centaurea maculosa).

Scope of the Environmental Assessment

This environmental assessment has been prepared to satisfy the requirements of the National
Environmental Policy Act (NEPA) of 1969 (Public Law 91-190, 42 US C. 4321-4347, as amended),
including Council on Environmental Quality regulations (40 CFR 1500 -1508), NPS Management
Policies (2006b), and management directives. This environmental assessment facilitates compliance with
Section 106 of the National Historic Preservation Act, Section 7 of the Endangered Species Act, the
Wilderness Act, the Clean Water Act, and the Clean Air Act, as well as other applicable laws enacted for
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Chapter I: Purpose and Need

the protection of the environment (see the “Legislative and Planning Context” section at the end of this
chapter).

NEPA requires the documentation and evaluation of potential impacts resulting from federal actions on
lands under federal jurisdiction. Federal actions may include projects financed, assisted, conducted,
regulated, or approved by a federal agency. An environmental assessment discloses the potential
environmental consequences of implementing the proposed action and other reasonable and feasible
alternatives. NEPA is intended to provide decision makers with sound knowledge of the environmental
consequences of the alternatives available to them. In this case, the superintendent of Yosemite
National Park and the Pacific West Regional Director of the NPS are faced with decisions regarding
how to manage non-native invasive plants within the park and its administrative areas.

An interdisciplinary team comprised of Yosemite staff, including natural and cultural resources
specialists, determined the purpose and need for the project. Staff then assessed the likely beneficial and
adverse effects of the proposed actions upon existing conditions for park resources.

Purpose

The purpose of the 2010 Update is to provide a comprehensive and an adaptive framework that guides a
program for protecting the park’s natural and cultural resources from the impacts of non-native
invasive plants. In Executive Order 13112, an invasive species is defined as “non-native (or alien) to the
ecosystem under consideration” and “likely to cause economic or environmental harm or harm to human
health.” Invasive plants continue to spread into non-infested areas, making it increasingly difficult for
the park to achieve its overarching goal of protecting natural and cultural resources. Although the 2008
Plan provides the park with control options for treatment of invasive plants, it is not flexible enough to
afford the park with the needed array of programmatic, adaptive management control methods and
tools to eradicate or sufficiently limit the spread of invasive plants within the park.

The intent of the 2010 Update is not to change or replace the main purpose or goals of the existing plan,
but rather to build upon the plan and provide a more adaptive framework for responding to the
challenges of managing invasive plants. An additional goal is to establish guidelines for the use of various
management techniques and tools, including a framework for assessing the efficacy of additional
herbicides while maintaining safety standards for workers and the environment. Specific deficits in the
2008 Plan are addressed, such as minimum patch size and density limits on herbicide use, which limit
the park’s ability to eradicate new invasive plant populations while they are still of a manageable size.
Limitations on methods used for managing invasive species, such as a 10-foot buffer near water, are
addressed. The 2010 Update assesses a no-action alternative (the existing 2008 Plan), and two action
alternatives for their effectiveness in managing non-native invasive plants and protecting these
resources. Like the 2008 Plan, this environmental assessment outlines programmatic invasive plant
management decision-making and prioritization strategies. Both continue invasive plant management
efforts that began in the 1930s with the Civilian Conservation Corps.

Need

The main impetus for updating the 2008 Plan arose from the 2009 Big Meadow Fire, when park
managers realized they did not have the flexibility to use the most effective tools available to combat the
spread of cheatgrass (Bromus tectorum). A “transformer species,” cheatgrass often forms monotypic
stands, thus greatly altering native species’ cover and richness, resource availability, trophic structure,
and ecosystem productivity (Richardson, PySek, Rejmdnek, et al. 2000). Disturbance regimes, including
fire frequency and intensity, are also affected. Cheatgrass is still expanding its range into meadows and
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Chapter I: Purpose and Need

grasslands in the Sierra Nevada, and has been documented at elevations above 9000 feet (D’Antonio et
al. 2004). Following the fire, the Burned Area Emergency Rehabilitation Team recommended applying
rimsulfuron, a preemergent herbicide, to prevent cheatgrass seeds from sprouting and overtaking Big
Meadow. However, because the suggested herbicide was not evaluated and approved for use in the
2008 Plan, the park was unable to use this tool. The inability to treat cheatgrass effectively is just one of
the many invasive plant management challenges faced by the park.

With this 2010 Update, as more effective herbicides are developed, tested, and approved for use on
public lands in the western states, adaptive management protocols would allow the park to select
herbicides that have greater efficacy and/or fewer undesirable effects than those currently used. Park
staff would work cooperatively with university researchers and other experts to find the safest, most
efficient, and most effective tools to protect Yosemite’s biodiversity. The effectiveness of integrated pest
management treatment actions would be monitored.

As was stated by Frank Eggler, a respected mid-20th century plant ecologist, “Ecosystems aren’t only
more complex than we know; they are more complex than we can know.” The landscapes surrounding
Yosemite National Park are now drastically altered from their natural condition. Agriculture,
development, and non-native plants have displaced the once spectacular wildflower displays of the
Central Valley west of the park, and non-native annual grasses have replaced the diverse shrub steppe of
the Great Basin east of the Sierra Nevada. When considered in the context of the scale of the lands
managed by the NPS and concurrent challenges such as wildfires, threatened and endangered species,
and record levels of visitor use, as well as the very real limits to personnel and agency resources, no
single plan can foresee all outcomes. Native species displacement, changes in nutrient cycling, and other
invasive species impacts add multiple layers to this complexity. The resulting uncertainty and
complexity point to the need for resource managers to have an adequate and adaptive foolbox of policies
and techniques that allows resource managers to better respond and adapt to changing resource
conditions, threats, and scientific advancements.

Yosemite National Park is not immune from invasion by non-native plants, and non-native species
continue to invade the park at an alarming rate. Over 200 (13%) of the over 1,600 plant species found in
the park are non-native (personal communication, Alison Colwell, botanist, Yosemite National Park,
2010). About 10 new non-native species are found every year (personal communication, Martin Hutten,
Invasive Plant Management Program manager, Yosemite National Park 2010). Himalayan blackberry,
velvet grass (Holcus lanatus), and other invasive plants dominate many low- and middle-elevation
meadows, wetlands, and riparian zones. Non-native species such as cheatgrass and wild oat (Avena sp.)
dominate the herbaceous understory of the foothill grasslands, chaparral, and woodlands along the
park’s western boundary. Species such as Canada thistle (Cirsium arvense), which have displaced native
plants in other natural areas, can be found near the park boundary.

The introduction and spread of invasive species into Yosemite National Park is dynamic, as is our
understanding of ecology and invasive plant management. The number of existing invasive species in
the park is growing, as is their distribution and cover. This is occurring despite the best efforts of the
park. As a result, the species-specific management objectives, and the tools and methods used to meet
these objectives, must evolve over time. The harm that invasive species cause to Yosemite’s natural and
cultural resources will intensify over time if the efforts to prevent their introduction and contain their
spread are insufficient. Invasive plant seeds enter Yosemite National Park as unintended hitchhikers on
vehicles, carried by the wind, or as contaminants in gravel and other construction materials. They are
also brought in intentionally, through the planting of ornamentals, for example. Wind, wildlife, hikers,
and pack stock can then facilitate the spread of invasive plants down rivers and along the park’s 800
miles of trails. Aggressive invasive plants such as cheatgrass and yellow star-thistle (Centaurea
solstitialis) are capable of spreading rapidly, out-competing native plants and drastically altering
ecosystem conditions and processes, even in pristine wilderness areas. Once they have become
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Chapter I: Purpose and Need

established, eradicating these species is expensive and difficult—and sometimes impossible. A primary
reason for this difficulty is that invasive plant propagules are continually being introduced from outside
of the park. Even if all populations of a species are eradicated from Yosemite, the best that can be
achieved is to move the species from the list of invasive plants that are actively managed, to the watch
list of plants for early detection and eradication.

While the number and cover of invasive species typically declines with increasing elevation (Randall,
Rejmanek, and Hunter 1998), land managers of high elevation habitats, such as Yosemite’s Tuolumne
Meadows, cannot be complacent about the threat posed by invasive plants. Recent studies from Rocky
Mountain, Yellowstone, and other parks show that many non-native species can grow in high elevation
environments (Pauchard, Kueffer, Dietz, et al. 2009; D’ Antonio et al. 2004). Factors that limit plant
growth at high elevation are changing. Scientific models suggest that global climate change and
increased anthropogenic atmospheric concentrations of nitrogen and carbon will allow invasive species
to expand their range upwards and/or into areas where they were previously excluded by low-nutrient
soils (Pauchard et al. 2009).

The mandate for conserving Yosemite’s precious resources was established in the founding
documentation of both the park and the NPS. In 1864, President Abraham Lincoln signed an Act of
Congress that ceded Yosemite Valley and the Mariposa Grove of Giant Sequoias to the state of
California “upon the express conditions that the premises shall be held for public use, resort, and recreation;
shall be inalienable for all time.” The 1916 Organic Act directs the NPS to “conserve the scenery and the
natural and historic objects and the wildlife therein and to provide for the enjoyment of the same in such a
manner and by such means as will leave them unimpaired for the enjoyment of future generations” (16 USC
1). Other legislation and policy relevant to managing invasive species in the park are listed below in the
“Legislation and Planning Context” section.

The NPS recognizes invasive species as one of the greatest threats to the ecological integrity of the lands
it manages (NPS 2004). The spread of invasive species is recognized as a major factor contributing to
ecosystem change and instability on a global scale, with many scientists considering the displacement of
native species by exotic plant species to be the single greatest threat, after development, to biodiversity
(Lovich, Egan, and DeGouvenion 1994). Frederick Law Olmstead wrote of the danger of losing many of
the species of plants now flourishing in Yosemite in his 1865 preliminary report to the California
legislature on Yosemite and the Mariposa Grove. Even then, he reported, “Numbers of the native plants
of large districts of the Atlantic States have almost wholly disappeared and. . . most of the common weeds of
the farms are of foreign origin, having choked out the native vegetation” (Olmstead 1865).

Integrated Pest Management

The park implements a comprehensive program that includes best management practices (Appendix D)
and adaptive management protocols to ensure protection of park resources, using the best available
science and tools, in the safest, most efficient, and most effective manner possible. Integrated pest
management is a decision-making process that ensures the most effective techniques (cultural, physical,
biological, or chemical) are used to protect resources, while having the least possible impact on people
and the environment (NPS 2010). Elements include prevention, inventory, prioritization, treatment,
monitoring, research, and education and outreach. Cultural techniques include changing land
management practices to promote native species diversity. For example, prescribed fire can be used to
maintain the overall natural diversity and functioning of an ecosystem, and potentially to exploit
vulnerabilities in the life cycles of invasive plants. Two or more methods can also be combined to
produce more synergistic results (such as burning before herbicide treatment to remove excess biomass
or thatch). At a higher level, integrated pest management protocols bring together invasive plant
management techniques with land management activities.
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Management Goals and Objectives

The overriding goal of the 2010 Update is to provide an integrated, comprehensive, and adaptive
framework for protecting the park’s natural and cultural resources from the impacts of non-native
invasive plants. The management goals in this plan are based on those identified in national invasive
species guidance, including the National Invasive Species Management Plan (NISC 2001), as well as on
the goals previously laid out in the 2008 Plan. Each goal has a set of related management objectives,
which are statements of purpose that describe what must be accomplished for the plan to be considered
a success in Yosemite National Park. Goals carried over from the previous plan include prevention and
early detection, prioritization and control, outreach and education, monitoring and research, and
ecological restoration. The lifespan of the 2010 Update is anticipated to be 10-15 years.

Adaptive management, an integral part of the 2010 Update, is a process that allows for decision making
in spite of uncertainty, with an aim to reduce uncertainty over time via system monitoring. This process
allows resource objectives to be met while information is gathered and lessons are learned, in hopes of
continually improving future management (Holling 1978).

Specific goals and management objectives relating to each component of the plan include the six goals
delineated below.

Goal 1 - Inventory: Initiate a comprehensive and systematic invasive plant inventory to establish a
baseline from which to measure progress.

Management Objectives:
e Document the abundance and distribution of invasive plants in the park.

e Provide a foundation for prioritization of threats and for carrying out management planning
efforts.

e Provide a foundation for the development of short- and long-term programmatic plans.

Goal 2 - Prioritization: Assess the degree to which individual invasive species or invasive species
populations affect natural systems to focus management actions on those that pose the greatest threat to
park resources.

Management Objectives:

¢ Attend invasive plant management conferences and consult periodically with regional
experts; review scientific literature and state noxious weed lists to increase understanding of
the invasive species that could threaten park resources.

e Identify and prioritize invasive species for control considering the level of threat to park
resources, the size and extent of species infestations, and the likelihood of control.

e Periodically review species priority rankings and update watch list.

o Establish feasible invasive plant control objectives.

Goal 3 - Prevention and Early Detection: Use an integrated and strategic approach that emphasizes
preventing the introduction of invasive species and the early detection and treatment of newly
established populations in order to protect natural and cultural resources.

Management Objectives:

e Prevent and monitor actions that can bring new seed or reproductive material into the park
(e.g., ground-disturbing construction, the import of road maintenance materials, contractor
and concessionaire activities).
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Conduct periodic and systematic surveys for new populations of invasive plants, and
respond quickly to eradicate incipient populations before control treatments become
difficult and costly.

Minimize conditions that favor invasive plant establishment and spread.

Incorporate best management practice prevention measures associated with park operations
that pose a risk of new infestations of invasive plants.

Goal 4 - Treatment: Treat invasive plant populations that pose the greatest threat to park resources.

Management Objectives:

Respond adaptively to new invasive species, available tools, and resource management in
order to achieve the best outcome based on current knowledge, gain knowledge, and
improve future management.

Use integrated pest management tools to find the most effective and appropriate tool, or
combination of tools, to eradicate or reduce the impact of invasive plants.

Provide training and implement safety protocols to reduce risks to staff.
Minimize secondary impacts from control efforts.

Establish protocols for assessing the need for, as well as the safety and efficacy of, new
herbicides for potential use in the park.

Reduce the impact of invasive plants on sites of cultural, scenic, and high ecological value,
including habitat for federal and state threatened and endangered species, candidate
species, and species of concern; Wild and Scenic River corridors; sites of special importance
to American Indians; and iconic viewsheds.

Restore ecosystems and key ecological processes that have been affected by invasive species
to meet desired future conditions.

Integrate ecological restoration practices in invasive plant control treatments to guard
against reinfestations.

Goal 5 - Monitoring: Ensure that the invasive plant program is regularly monitored and improved,
environmentally safe, and supported by science and research.

Management Objectives:

Monitor and evaluate the overall program effectiveness in order to inform management
regarding whether the program is of sufficient scope to meet program goals.

Monitor and evaluate the effectiveness of control techniques by species and adapt as
necessary, based on results.

Monitor effects on native plant communities and, based on results, adapt control
techniques.

Identify vectors of spread to determine ways of preventing new species and populations
from becoming established in the park.

Promote research in the park upon which to base future management decisions.

Goal 6 - Educdtion, Outreach, and Research: Educate, inform, consult, and collaborate with
associated American Indian tribes and groups, park employees, concessioners, visitors, park partners,
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private property holders, and gateway communities to share information and address invasive plant
issues.

Management Objectives:

o Continue developing partnerships with the American Indian community to encourage its
participation in the management of traditional gathering areas.

e Expand collaborative efforts among park neighbors, park partners, gateway communities,
and the public to share methods of preventing and controlling the spread of invasive plants.

e Ensure that interested parties are well-informed about the timing and locations of upcoming
invasive plant control treatments.

e Educate and inform park visitors on invasive plant issues.
e Provide stewardship opportunities for the public.

e Continue to support and develop invasive plant research.

Public Participation and Scoping

Public scoping plays an important role in the park planning process. Scoping assists the park in
identifying issues and concerns to be considered in developing a range of alternatives, and fulfills public
participation requirements under NEPA and Director’s Order 12. In February of 2010, Yosemite park
staff initiated internal scoping through a series of meetings and the development of an interdisciplinary
team composed of NPS resource specialists. Consultation regarding the 2010 Update was also initiated
with American Indian tribes and groups in March of 2010. On March 31 and April 28, the park held
public open houses to discuss the purpose and need for an update, listen to ideas and concerns, and
answer questions. The April 28 open house included a field visit to view firsthand some of the
continuing challenges of protecting park natural and cultural resources from invasive species. Public
scoping was held from April 14 to May 15, 2010. Public concerns raised during this period are
summarized in Table I-1.

The park received five formal comment letters during the public scoping period. The planning team also
reviewed public comments received on the 2008 Invasive Plant Management Plan EA, as many were still
relevant (Table I-1), and comments received at open houses and site visits throughout the year-long
planning effort. These comments and ideas from public scoping were taken into consideration in the
development of the alternatives.

Legislative and Planning Context

Impairment of National Park Resources

An analysis of potential effects to determine environmental consequences of implementing the
preferred and other alternatives, and to determine whether proposed actions would impair a park’s
resources and values is required under section 1.4 of NPS Management Policies (2006b). The stated
purpose of the national park system, as established by the Organic Act and reaffirmed by the General
Authorities Act and associated amendments, begins with a mandate to conserve park resources and
values. NPS managers must always seek ways to avoid, or to minimize to the greatest degree practicable,
adverse impacts on park resources and values. However, these laws also give the NPS the management
discretion to allow impacts on park resources and values when necessary and appropriate to fulfill the
purposes of the park. That discretion is limited by the statutory requirement that the NPS must leave
resources and values unimpaired unless a particular law directly and specifically provides otherwise.
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Table I-1. Public Scoping Concern Statements (From 2008 Plan and 2010 Update)

Public Scoping Concern Statements Regarding Planning Process and Policy

e The park should consider whether the impacts of this plan are so great as fo require an environmental
impact statement.

e The park should make the 2010 Update an interim plan until a Merced River Plan is approved.

e Prepare the 2010 Update in collaboration with citizen organizations and agencies with knowledge and
experience in controlling invasive species.

e Post all public comments on the 2010 Update to the Yosemite Planning Web page and make it easy to
find (www.National Park Service.gov/yose/parkmgmt/invasive_docs.html).

e The park should incorporate a process for confinuing public involvement in the plan.

e Directly involve Native American tribes with cultural ties to Yosemite National Park in invasive plant
management.

e Consult with Native American elders regarding preserving plants used for making baskets, medicines,
and food.

e Ensure that the planning process is clear and includes public participation.
o Develop management options through coordination with other divisions in the park.
e Include proposals for participation in prescribed fire planning.

e Require a public review and comment period for each proposed herbicide or biological control
method.

e Develop a process to approve or reject the use of herbicides.

e The park should devise a plan that establishes parameters, but is not so restrictive as to be
counterproductive.

Public Concern Statements Regarding Methods and Techniques

e The park should not use or limit the use of herbicides.

e The park should employ all reasonable, available, and promising technologies and herbicides to
protect the park’s ecosystems from invasive species.

e The park should use goats fo control invasive species.

e The NPS should combine mechanical removal techniques with judicious hand application of fime-
tested and carefully selected new herbicidal agents that will be the most effective method of
conftrolling the many noxious invasive plants invading and destroying the natural ecosystems in
Yosemite National Park.

¢ The NPS should place special restrictions on new herbicides because of their lesser frack record.

e Carefully examine the criteria for determining which plants are considered “non-native” and
“undesirable.”

e Examine each proposed invasive plant freatment, and evaluate and weigh its positive and negative
impacts.

o Employ invasive plant control fechniques and strategies based on knowledge of the disturbance
regime of each ecosystem.

e Ensure that methods used are based on the results of scientific research.

e Yosemite National Park should review all new herbicides under consideration for use for efficacy,
impacts fo non-target plant and animal species, persistence, mobility, human toxicity, and other
adverse environmental factors.

¢ Examine the relationship between park development activities and the invasion of non-native planfs.
¢ Evaluate the need to use volunteers for invasive plant monitoring and control treatments.

e Evaluate the costs and chance for success of the varied invasive plant freatment methods.

e Call for the removal of the non-native invasive black locust free from the park.

e Consider all available invasive plant freatment options, except herbicides.

e Arficulate prioritization strategies. Control invasive plants but allow natural processes to prevail.
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Public Concern Statements Regarding Potential Impacts or Environmental Effects

e Evaluate the potential for proposed actions to cause significant impact to designated Wilderness and
Wild and Scenic River corridors.

e Protect Wilderness areas.
e Prescribe buffers for streams in the Tuolumne River watershed when herbicides are used.

e Evaluate the secondary, unintended consequences of herbicide use on surrounding ecosystem, water
quality, human health, and non-target species such as amphibians, invertebrates, and other species.

e Do not propose the massive, indiscriminate use of herbicides.

e Evaluate the potential unintended consequences of infroducing non-native biological confrol agents
into the park before considering them an invasive plant freatment option.

¢ Evaluate the effects of using fire for invasive plant treatment on the park and on regional air quality.
Do not use clopyralid or triclopyr on vegetation that may be burned.

Public Concern Statements Regarding the Scope of the Plan

¢ Analyze the threat of invasive plants from outside park boundaries.

e Address the effects of proposed actions on the park soils.

e Consider restoring plant species that have been lost.

¢ Include information about the invasion of exoftic plants following road projects.
e Do not propose removal of non-native plants that are not invasive.

e Evaluate whether native frees should in some instances be conftrolled.

A prohibited impairment is an impact that, in the professional judgment of the responsible NPS
manager, would harm the integrity of park resources or values, including opportunities that otherwise
would be present for the enjoyment of those resources or values (NPS 2006b). Whether an impact meets
this definition depends on the particular resources that would be affected; the severity, duration, and
timing of the impact; the direct and indirect effects of the impact; and the cumulative effects of the
impact in question and other impacts.

An impact on any park resource or value may, but does not necessarily, constitute impairment. An
impact would be more likely to constitute impairment to the extent that it affects a resource or value
whose conservation is:

« necessary to fulfill specific purposes identified in the establishing legislation or proclamation of
the park, or

« key to the natural or cultural integrity of the park or to opportunities for enjoyment of the park, or

« identified in the park’s general management plan or other relevant NPS planning documents as
being of significance.

An impact would be less likely to constitute impairment if it is an unavoidable result of an action
necessary to preserve or restore the integrity of park resources or values and it cannot be further
minimized. Impairment may result from visitor activities; NPS administrative activities; or activities
undertaken by concessioners, contractors, and others operating in the park. Impairment may also result
from sources or activities outside the park. Impairment findings are not necessary for visitor experience,
socioeconomics, public health and safety, environmental justice, land use, park operations, and so on,
because impairment findings relate back to park resources and values. Determinations of impairment
for each of the three alternatives and thirteen resource topics considered in this plan are discussed in
Chapter III.
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Invasive Plant Policy

The National Park Service Management Policies (NPS 2006b) is the primary policy document of the NPS.
It contains text relevant to the control of non-native plant species, including these statements: “Exotic
species will not be allowed to displace native species if displacement can be prevented” and “In general,
new exotic species will not be introduced into parks.” In 1999, President Bill Clinton signed Executive
Order 13112 to prevent the introduction and spread of invasive species. This federal directive provides
overarching guidance for the management of invasive species, and emphasizes seven categories:
leadership and coordination, prevention, early detection and rapid response, control, education,
research, and restoration. Executive Order 13112 established the National Invasive Species Council to
provide national leadership and ensure that “federal agency activities concerning invasive species are
coordinated, complementary, cost-efficient, and effective.” Executive Order 13112 also called for the
preparation of the National Invasive Species Management Plan (NISC 2001). The updated 2008-2012
National Invasive Species Management Plan was distributed for public comment from December 28,
2007 through February 11, 2008 (NISC 2008). The 2008 Plan and this 2010 Update follow guidance
provided by the National Park Service Director’s Order 77-7: Integrated Pest Management.

The Plant Protection Act (2000), which consolidated authorities in the Plant Quarantine Act, Federal
Plant Pest Act, Federal Noxious Weed Act, and other plant-related statutes, authorizes the United States
Department of Agriculture (USDA) to prohibit or restrict the importation or interstate movement of
any plant, plant product, biological control organism, or plant pest. As required under the Federal
Insecticide, Fungicide, and Rodenticide Act of 1978, and also Department of Interior policy, “Federal
agencies shall use Integrated Pest Management techniques in carrying out pest management activities and
shall promote Integrated Pest Management through procurement and regulatory policies and other
activities” (FIFRA, 7 U.S.C. 136r-1, Department of Interior Manual, Sec.517). One section, Section 15, of
the Federal Noxious weed act of 1974 (PL 93-629) was not superseded by the Plant Protection Act of
2000. This section directs the management of undesirable plants on federal lands. The Carson-Foley Act
of 1968 directs the heads of federal agencies to allow state officials to enter public lands to control
noxious plants. Legislation and policy specific to Yosemite National Park include the enabling
legislation for Yosemite National Park, the California Wilderness Act of 1984, and the General
Management Plan (1980) for Yosemite, which provides overall management direction for Yosemite
National Park. The 2010 Update meets the 1980 General Management Plan management objectives for
resource management (NPS 1980). These objectives are listed below.

e Restore and maintain natural terrestrial, aquatic, and atmospheric ecosystems so they may
operate essentially unimpaired.

¢ Conduct continuing research analysis to attain information necessary for managing natural
resources.

e Restore altered ecosystems as nearly as possible to conditions they would be in today had
natural ecological processes not been disturbed.

e Protect threatened and endangered plant and animal species, and reintroduce, where practical,
those species eliminated from the natural ecosystems.

¢ Identify and perpetuate natural processes in park ecosystems.
¢ Limit unnatural sources of air, noise, visual, and water pollution to the greatest degree possible.

e Support an integrated system of compatible regional land uses providing opportunities for
recreation, community development, preservation, and economic utilization of resources.
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o Participate with government agencies and private interests in planning for compatible
management and use of scenic, natural, cultural, and recreation resources.

Yosemite National Park’s Resources Management Plan (NPS 1999) directs specific activities for the
management of natural and cultural resources throughout the park. In 2000, the Natural Resource
Challenge Exotic Action Plan created a funding roadmap to improve the NPS’s response to harmful plant
species. In 2006, the NPS finalized the Invasive Species Action Plan, building on the Natural Resource
Challenge Exotic Action Plan, further addressing the categories required under Executive Order 13112
and the National Invasive Species Management Plan. The action alternatives in this plan are consistent
with parkwide and servicewide legislation and policy.

Federal Herbicide Regulations

Federal agencies are required by law to “use Integrated Pest Management techniques in carrying out
pest management activities and shall promote Integrated Pest Management through procurement and
regulatory policies” (7 U.S.C. §136r-1). The park must abide by federal regulations for herbicide use.
Applicable legislation includes the Federal Insecticide, Fungicide, and Rodenticide Act (7 U.S.C. §136 et
seq.) and the Occupational Safety and Health Administration’s (OSHA’s) Hazard Communication
Standard (15 U.S.C. 2601 et seq.). Under the Federal Insecticide, Fungicide, and Rodenticide Act, the
U.S. Environmental Protection Agency (EPA) must evaluate herbicides for potential adverse effects on
the environment. Herbicides must be tested for safety and registered with the Office of Pesticide
Programs. Under OSHA standards, employers must provide workers with training, protective
equipment, and information about hazardous substances. In addition, NPS Management Policies (NPS
2006b) requires that all park service pesticide application be supervised by individuals licensed under
the procedures of a federal or state certification system.
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Il ALTERNATIVES

This chapter describes three alternatives for managing non-native invasive plants in Yosemite National
Park. Alternative 1, the no-action alternative, maintains current management as approved in the 2008
Invasive Plant Management Plan (2008 Plan). Comments received from the public during scoping and
public review of both the 2008 Plan and the 2010 Update were taken into consideration in the
development of two action alternatives that are reasonable and feasible, and meet the purpose and need
of the Invasive Plant Management Program. The alternatives were developed through a collaborative,
interdisciplinary process that included input and reviews by technical experts, including park staff,
other agencies, and academic researchers, as well as consultation with American Indian tribes and
groups.

This chapter is organized as follows:
e Description of the Alternatives
e Actions Common to All Alternatives
e Alternative 1 - No-action; maintain current management
e Alternative 2 - Correct minor deficiencies of existing plan; add four new herbicides
e Alternative 3 - Adaptive management, including protocol for adding new herbicides
e Alternatives Considered but Dismissed

e Environmentally Preferred Alternative

Description of the Alternatives

Under Alternative 1 (no-action/continue current management), the park would continue to work to
meet management objectives based on prioritization, early detection, and eradication. High and
medium-high priority species are those that pose the greatest threat to natural communities in the park,
and have the highest feasibility for control. Proximity to water, cultural resources, and species of
concern will also be considered in choosing a control method. When management objectives for
priority species cannot be achieved with the use of physical or mechanical control methods, and when
invasive plant populations meet size and location thresholds, park crews may use the herbicides
glyphosate and aminopyralid to control up to 22 invasive plant species out of the over 200 non-native
plants in the park.

Under Alternative 2, invasive plant size and area thresholds would no longer be used to determine what
control method could be used. Rather, the most effective method would be chosen for managing a
particular priority species. Herbicide treatment using aquatic formulations would be allowed within ten
feet of standing or moving water. Restrictions on herbicide use in designated Wilderness would be
removed. This alternative expands the number of Environmental Protection Agency-approved and
tested herbicides available and provides a protocol for selecting the appropriate tool.

Under Alternative 3 (preferred alternative), the program would emphasize applying adaptive
management techniques, including establishing a protocol for selecting and evaluating new
Environmental Protection Agency-approved and field-tested herbicides to add the latest and best
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available science and technology to the invasive plant management toolbox. Results of monitoring
would be used to inform, refine, and improve methods. An annual report that would identify any new
adaptations or techniques to be implemented in the next season would be published online.

The following table (Table II-1) provides a summary comparison of the alternatives. The goal across all
alternatives is to protect Yosemite National Park’s natural and cultural resources from the
establishment and spread of invasive species, now and in the future.

Table 1I-1: Alternatives Comparison

Alternative 3
(Utilize Adaptive
Management)

Alternative 2
(Add Additional
Herbicides)

Alternative 1—No-
action (Continue
2008 Plan)

Common to
All Alternatives

e Infegrated pest
management
incorporates
inventory,
prioritization,
prevention,
freatment
monitoring, and
outfreach and
education

e The online annual
work plan identifies
next season'’s
freatment methods,
tools, times, and
areas

e The minimum tool will
be usedin
designated
Wilderness

e Only herbicides
approved by the U.S.
and California
environmental
protection agencies
and the NPS will be
used

e Herbicides will be
used according to
federal label
guidelines

¢ Ongoing
consultations with
associated tribes will
be conducted to
protect cultural
resources and
cultural use plants,
and to keep the
fribes informed
about invasive plant
management

e 2008 Plan guides
current Invasive
Plant Management
Program

¢ Glyphosate and
aminopyralid are
used to control
priority invasive
plants when this
cannot be achieved
by other methods,
and when invasive
populations meet
size and density
thresholds

e Plan limitations:

-Herbicides would
not be used in
traditional
gathering areas

-Herbicide use would
be limited to 2
species in
Wilderness and 22 in
front country.

-10" water setback

-No herbicides in
beds and banks of
Wild and Scenic
Rivers

-100’ spray buffer
from blue
elderberry to
protect federally
threatened
elderberry longhorn
beetle

e Address limitations in

2008 Plan

-Treatment in tribal
gathering areas may
include herbicides
following consultation
with tribes

-Herbicide tfreatment
allowed within 10 feet
of waterline using
aquatic formulations

-No individual patch size

and density limitations
placed on herbicide
use

-10" buffer from drip line

for blue elderberry

-Use minimum tool in
wilderness; no

addifional restrictions in

wilderness

Add four new herbicides;

rimsulfuron, triclopyr,

chlorsulfuron, and

imazapyr

-Selected to manage
broadest spectrum of

invasive species already
in or expected to enter

park

-Appropriate for use in
wildlands

-Recommended by

foxicologists, university

invasive species
researchers, federal,

state and conservation

land managers

- Impact analysis
conducted on these
herbicides

e Address limitations in
2008 Plan (see
Alternative 2)

e Add four new
herbicides

¢ Includes adaptive
protocol for
evaluating new
herbicides for use in
park
- Adaptive
management
would enable park
to respond rapidly
to new challenges
and to apply new
tools and methods
- Periodic review of
program to inform
park management
about effectiveness
in protecting park
resources from
invasive plants
¢ Profocol for
evaluating new
herbicides for
addition to park’s
management
toolbox
e Profocol for
considering the use
of aquatic
herbicides in water
for extreme
invasions such as
hydrilla (Hydrilla
verticillata)
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Actions Common to All Alternatives

Development of the park’s Invasive Plant Management Program has been guided by park policies and
principles of integrated pest management, principles that have evolved and gained wide acceptance in
the past 50 years. By law, federal agencies are required to use an IPM approach (Integrated Pest
Management 7USC136r-1). The law applies to all activities involving planning, procurement,
prevention, design, detection, control, and management of native and non-native pest species on
Department of the Interior lands and properties. Integrated pest management is defined in Chapter 1; it
includes inventory, prioritization, prevention, treatment, and monitoring. Research, along with
education and outreach, is also discussed. Descriptions of the various alternatives are organized around
these facets of integrated pest management.

Inventory

Comprehensive, systematic non-native invasive plant inventories inform resource managers about what
species are present, as well as their location and extent. Inventories also provide essential baseline data
by which the success of prioritization, monitoring, and control actions, especially actions that are
adaptive, can be initiated and assessed. Not all invasive plants are equally problematic. Because it is not
practical to inventory each of the 761,266 acres within Yosemite National Park, the inventory should be
stratified to focus on areas most likely to be invaded, while including enough sampling within other
areas to be valid. All survey efforts should be tracked even where no target species are present because
understanding where invasive species do not occur can help test assumptions about areas and habitats
that are more likely to be invaded and that are more likely remain free of invasive plants. Identifying
pathways for invasive species entry and spread can help managers make informed management
decisions regarding park operations and treatment methods. Maintaining an invasive species inventory
is an ongoing process.

Goals include the following:

¢ Pending funding, initiate a comprehensive, strategic and systematic invasive plant inventory
system from which to establish a baseline to guide and measure management progress.

¢ Organize existing location data into a single GIS easily accessible to resource managers.

o Use the inventory data as basis to develop short- and long-term programmatic plans.

Prioritization

Individual invasive species are strategically prioritized for control because it is not feasible to control all
non-native species infestations and because project funding is limited and varies from year to year.
Many of the more than 200 invasive plants found to date in Yosemite National Park currently are
restricted to disturbed areas such as road corridors, campgrounds, and parking areas, and do not appear
to be spreading into natural areas. These species are less of a concern than species that can invade
remote, undisturbed lands. Some, called transformer species, have the potential to form monotypic
stands, greatly altering resource availability, trophic structure, ecosystem productivity, and/or natural
disturbance regimes (D’Antonio et al. 2004). Because of the large degree of harm these plant infestations
cause, they demand more attention. Some highly invasive species (e.g., some Mediterranean grasses) are
so widespread within Yosemite National Park and surrounding areas that their control is not currently
feasible, and attempts to control them would be a waste of resources. Some species, such as Canada
thistle, have not yet been found in the park, but are problem species in habitats similar to those found in
the park. Where it is anticipated that these species may expand their range into the park, they are placed
on a watch list (Appendix C).
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Both known and watchlist invasive species in Yosemite National Park were evaluated and prioritized
using a modified version of the USGS Alien Plants Ranking System (USGS 2000), an analytical software
tool. The results were grouped into high, medium, and low priorities for each of the three categories—
impact, threat, and difficulty of control—and were merged to create rankings for both known species
(Appendix A) and watch list species (Appendix C). Following prioritization, resource managers
consider whether invasive plants are likely to be found in areas of special protection such as pristine
areas, meadow, or riparian habitats; wild and scenic river corridors; traditional gathering areas; or
special status species habitat.

Generally, high and medium-high priority invasive species would be treated. However, the number of
species and species infestations treated each year would vary according to available funding.
Management is prioritized on an annual basis, and the species proposed for treatment each year will be
reported in the Invasive Plant Management Program’s annual work plan. The program manager and
crew leaders may choose to treat lower-priority species where appropriate. For example, a crew leader
could choose to treat puncture vine (Tribulus terrestris), a medium-priority species, along a residential
roadside to protect residents from the thorny seeds.

Prevention

Prevention is the most effective first line of defense against invasive species. Once invasive plants are
introduced, control can require significant expenditures of money and personnel that must be sustained
over many years. Just over 200 non-native plant species occur in Yosemite National Park (Appendix B),
with approximately 10 additional species found in the park every year. Species such as Italian thistle
(Carduus pycnocephalus), common in the foothill communities surrounding Yosemite National Park,
are poised to be added to that list.

Construction, roadside mowing, firefighting, and other operations can create conditions for the
establishment of invasive plant populations. Fire can pose an immediate threat to some park resources;
however, fire is also a natural part of Yosemite National Park’s ecosystems. Invasive species brought in
on construction or firefighting equipment can be thought of as a slow-moving emergency, and can pose
a far greater long-term threat than fire to the park’s natural and cultural resources. Prevention measures
include identifying invasive plant seed-free sources for gravel, fill, topsoil, and other construction
materials to reduce the spread of current infestations and the number of new infestations. Where
possible, sources for earthen material such as gravel pits are inspected before these materials are
brought into the park. Construction and materials staging areas should be inspected regularly. Yosemite
National Park and the Delaware North Company currently feed stock using certified weed-free forage
to minimize potential introduction of invasive plants. Construction and firefighting equipment and
vehicles are required through park policies and contracts to be cleaned and inspected before entering
the park. The Resource Management and Fire Management programs in Yosemite National Park would
cooperate to ensure that fire vehicles and equipment are clean and free of invasive plant seeds and other
popagules. The park conducts directed surveys for non-native species before, and for a minimum of two
years following, completion of construction. Populations of species with long-lived seeds may require a
longer monitoring period.

NPS and other federal and state agencies in California have signed a memorandum of understanding
regarding the use of certified weed-free hay. Weed-free hay is already used to feed NPS and
concessionaire pack stock in Yosemite, although it is not required for private pack stock. It is grown
from fields inspected for the presence of state- and county-listed noxious weeds. However, just because
hay is certified as being free of listed noxious weeds, this does not mean that the use of weed-free hay
would prevent stock from introducing invasive species into the park. The primary grasses grown for
forage in the United States include timothy (Phleum pratense), Kentucky bluegrass (Poa pratensis), and
smooth brome (Bromus inermis). While these species are important agricultural commodities, they are
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also serious invasive plant threats in many western wildlands. Problems could also arise should hay be
brought in from other regions, as invasive species not yet present near Yosemite National Park could be
introduced. Expansion of requirements for the use of weed-free hay would be considered as weed-free
hay becomes more locally available. Requiring weed-free hay for private pack stock may be considered
when these concerns are resolved. This tool will be used when certainty can be established regarding
the weed-freeness of the hay.

Early detection and eradication is important because the probability of eradication is highest when
invasions are caught early (Rozenfelds, Cave, Morris, et al. 1999; NISC 2008). Control is less costly,
requires fewer personnel and tools that are less invasive, and is most likely to be effective when
infestations are new and not yet widespread (Smith, Johnson, Honkweiler, et al. 1999). The cost of
control increases dramatically, while the chance of success declines dramatically, with increasing
infestation size; see Figure II-1 (Rejmanek and Pitcairn 2002). Early detection and eradication help
minimize ecosystem degradation (Smith et al. 1999; Timmins and Braithwaite 2001).
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Figure II-1. Infestation Size versus Eradication Effort and Chance of Success

Potentially invasive plants are prioritized for early detection and eradication using the Watch List for
Invasive Plant Species Not Yet Found in Yosemite National Park (Appendix C). This list is updated as new
threats become known. Periodic early detection surveys concentrate on likely points of introduction
and spread, such as roads, developed areas, stream/road confluences, areas of stock use, and
construction and material storage areas. Annual monitoring will typically occur for five years to ensure
that the population is eradicated. However, the length of monitoring may vary depending on the
individual species’ seed bank longevity.

Nearly 95% of Yosemite National Park is designated Wilderness, yet invasive plants currently are found
in only a small portion of Wilderness lands in the park. The Wilderness Restoration Program in
Yosemite’s Resources Management and Science Division conducts early detection activities for high
and medium-high priority invasive species populations.

Because of the number of potentially invasive species threatening the park, early detection surveys may
be more effective when performed by people who are experienced with the park’s native plant species.
For example, a species of high concern, wall hawkweed (Hieracium muriorum), was recently found in
the Tecoya housing area in Yosemite Valley by a botanist familiar with the park’s vegetation. Hawkweed
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is difficult to control and has spread rapidly in other western wildlands. The infestation was controlled
using an herbicide and will be monitored.

Treatment

Treatment methods are tailored according to effectiveness, in the context of what is appropriate for
resource protection and site-specific considerations. The following protocols are followed for selecting
treatment methods. Non-native invasive plants are prioritized for treatment and species-specific
management objectives are developed for the highest-priority species. Then, a determination is made
regarding which priority species are responsive to herbicide use and which require herbicide use to
meet management objectives (Appendix A). Special measures are followed in protection zones such as
designated Wilderness, special-status species habitat, wetlands, riparian zones, cultural landscapes, and
areas containing cultural use plants (Table II-2).

Table 1I-2. Cost and Effectiveness of Various Treatments for Conftrolling Spotted Knapweed

Rate/acre Plant Application Date | Percent Cost/Acre*
. Controltwo | two years
Treatment | and times Growth y . y o | years after after
applied Stage ear ear treatment treatment
Hand pull 20-Jun 20-Jun
(bolted Early and
plants) 2 times/year | late bud 20-Jul 22-Jul 25 $13.900.00
Bolt
Tordon (spray) 2-Jun —
22K + Yo pint, 1 Late bud
Hand pull | time (pull) — 21-Jul 94 $97.90
Mowing Early and  |-20-dun__| 19-Jun
alone 2 times/year | late bud 20-Jul 17-Jul 0 $200.00
1 time Late bud
mowing; (mow) 16-Jul —
1 quart Fall
Mowing + | sprayed 1 regrowth
Curtail fime (spray) 29-Sep | — 21 $77.67
1 quart, 1 Fall
Curiail fime regrowth 29-Sep | — 68 $27.67
Tordon
22K 1 pint, 1 time | Bolt 2-Jun — 95 $30.75

* Costs based on the following information: Hand pulling — wages $9/hour; mowing - $50/acre;
Tordon 22K - $86/gallon; Curtail - $30.70/gallon; ground application - $20/acre.

Methods

Using integrated pest management, methods would include physical, mechanical, cultural, herbicide,
and very limited biological control (see “Actions Common to All”). The most appropriate tool for the
task is identified during the annual work planning phase, based on variable factors such as species,
location, site conditions, level of threat, and resources available. No one tool or control method works
for all species. Herbicides are most appropriate when non-chemical methods are not likely to be
effective due to the plant’s physiology (e.g. rhizomatous perennial plants), or when the invasive plant
population is too large to be treated effectively before seed production. If herbicides are determined to
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be the most appropriate tool, then the most effective herbicide for the particular species and situation is
selected for use. Often, a combination of methods is most effective—for example, applying herbicides to
the freshly cut stumps of trees and shrubs.

Treatment time, cost, and success vary tremendously by method. Table II-2 (Brown, Duncan, and
Halstvedt 1999) shows the cost and effectiveness for hand pulling of spotted knapweed (Centaurea
maculosa) verses various herbicide treatments. Given wages of $9 per hour, hand pulling over two years
costs $13,900 per acre, with a control rate of 25%. This can be compared with the cost of $25 per acre
for using Tordon, with a control rate of 95%. With a 95% control rate, total control could be obtained
after several additional years of additional treatment, with less herbicide needed each successive year.
At a control rate of 25%, eradication may not be possible.

In Yosemite Valley, physical control of Himalayan blackberry has been ongoing for at least 20 years. In
one case, an Exotic Plant Management Team spent just over 500 hours digging up an acre of blackberry
by the roots. That works out to a labor cost of over $10,000 per acre per year for a method that, even
after so many years of effort, has not been successful. First year control costs using glyphosate range
from $250 to $500 per acre. Cost and herbicide use decline significantly each year, and total eradication
is achieved after approximately four years.

The following invasive plant control methods are used across all alternatives to treat invasive plant
populations.

¢ Physical Control. Physical control methods can be labor-intensive and expensive. They are best
suited to small populations. Examples include hand pulling, lopping, and cutting the plants below
the root crown using shovels. Physical methods may be appropriate treatment for annuals and
biennials such as shrubs and trees that will not stump sprout after cutting, or in areas where certain
tools may not be appropriate. Where plants are in flower, flowering heads and seeds are bagged and
disposed of properly. Physical control can be very effective and many methods can be readily
transferred to volunteers. However, certain physical control methods cause extensive ground
disturbance, which can create habitat conditions in which invasive plants rapidly reestablish.

¢ Mechanical Control. These commonly used and effective tools are suited to sites where an invasive
plant has displaced other vegetation. Like physical control, these methods may be appropriate in
certain situations when other methods, such as herbicide use in some traditional-use or spiritual
areas, may not be appropriate. Hand-held motorized equipment such as brush cutters quickly
remove the aboveground portions of invasive plants. The disadvantages are that these methods are
labor-intensive, require more training, and may involve collateral damage to non-target vegetation,
or additional hazards for workers. The latter is especially true when the work is conducted in steep
and rough terrain. Tilling can be very effective when there is no other alternative. However, the
results can be aesthetically displeasing because tilling can cause temporary collateral disturbance.
Many mechanical control methods can be employed only during early season because of the late
season fire hazards.

« Herbicides. Herbicides are one of the tools being used for wildland, terrestrial, and aquatic invasive
plant management by the NPS, as well as by the U.S. Forest Service, Bureau of Land Management,
U.S. Fish and Wildlife Service, The Nature Conservancy, and other agencies and organizations.
Targeted herbicide applications kill invasive plant populations without soil disturbance, and limiting
impacts to surrounding native plants. For many species, herbicide treatments are more effective
than other methods. All application rates and methods would be consistent with the product labels.

Herbicide application practices in Yosemite National Park are very different from those in
agriculture and forestry. The potential impacts of using herbicides in Yosemite National Park are
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weighed against the potential benefits resulting from increased protection of park natural and
cultural resources from displacement or other degradation by non-native invasive species. For many
species, especially rhizomatous perennials, control using physical methods can take many visits per
season over many years, or has proven impossible. The use of herbicides increases the likelihood of
controlling invasive plant populations, and of preventing populations from going to seed and
infesting new areas of the park.

Herbicides selected for use in Yosemite National Park have been approved for use by the U.S.
Environmental Protection Agency, the California Department of Pesticide Registration, the NPS
national or regional integrated pest management coordinator, and resource management staff at
Yosemite National Park. U.S. Forest Service Human Health and Ecological Risk Assessments, or
similar risk assessments, were also reviewed, and toxicologists, university invasive species
researchers, NPS resource managers, and other federal, state, and conservation land managers were
consulted. Herbicide information sheets summarizing each herbicide selected for use in the park,
including human toxicity and environmental fate and toxicity, can be found in Appendix G.

The following methods are currently used for treating invasive plants in Yosemite National Park:

+ Foliar Spray: Leaves are sprayed with a mixture of herbicide, water, and non-ionic surfactant
from a backpack or other sprayer. Precise mixes vary by plant species, phenology, and other
factors.

+ Cut Stump and Frill: Herbicides are applied to the freshly cut stump of a woody species (tree,
shrub, or vine). With the frill method, multiple cuts are made into the cambium layer, followed
by immediate herbicide application. This method has the advantage of being very selective, with
high efficacy for some species. However, it is labor intensive.

« Wiper: Herbicides are applied to plant leaves with a wick, sponge, paintbrush, or similar tool.
This method is also highly selective and labor intensive, but not always as effective as foliar

spray.

Best Management Practices are followed for selecting a treatment or control method,
as delineated below.
« Select the most appropriate tool for controlling individual species or infestations.

» Determine measures needed to protect natural and cultural resources such as cultural use areas,
designated Wilderness, water resources, and sensitive species habitat (see Table II-3).

« Use only aquatic-approved formulations of herbicides in wetlands and within 10 feet of water.

« Follow all state and federal regulations pertaining to herbicide handling, application, and
storage.

+ Target only individual invasive species populations.

+ Apply herbicides only when meteorological conditions are suitable (heat, wind speed and
direction, humidity and precipitation), as defined on the label. Target invasive species patches
and avoid spraying native plants to the greatest extent possible.

Cultural Tools

* Controlled Burning. Most plant communities in Yosemite National Park evolved in the presence
of periodic fire. After being suppressed for decades, fire is now recognized as an important tool
for maintaining the health of these communities, and in some cases, fire is useful as a tool for
managing invasive species. Fire is part of the ecological drivers in many ecosystems in the park,
and it can be used to treat large areas effectively. However, fire is non-selective and logistically
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difficult to implement. Furthermore, implementing fire is potentially hazardous and risky, and it
has the potential to compound invasive plant problems. During the post fire period of
disturbance, the establishment and spread of invasive annual grasses such as cheatgrass is
promoted. Such species have the capability to completely displace native plant communities.
Firefighting equipment can be contaminated with invasive plant seeds, which is of particular
concern when off-park crews are employed. To address these potential problems, monitoring
would take place during the planning process and following prescribed fires. Pre and post fire
invasive species treatment will take place as deemed appropriate by invasive plant and fire
program managers.

* Restoration. Invasive plants are less likely to become established where diverse native plant
communities are already established. Restoration activities may incorporate reseeding as
appropriate to aid in recovery and prevent invasive plant reinfestation. Active restoration is
particularly useful in heavily disturbed areas, such as roadsides that lack a native seed bank.

Restoration planning is coordinated with park botanists and restoration ecologists. While it can
be labor intensive and require significant planning and monitoring, restoration projects can help
discourage the establishment and spread of invasive species.

« Biological Control. Yosemite National Park introduced a chrysomelid beetle (Chrysolina
quadridemina) in Yosemite Valley to control St. John’s wort (Hypericum perforatum) in the
1980s. In 1994 and 1995, the peacock fly (Chaetorellia australis), the hairy weevil (Eustonopus
villosus), and the false peacock fly (Chaetorellia succinea) were introduced in El Portal to help
control yellow star-thistle. Biocontrol can be an effective method of controlling some species.
Currently, no invasive species in the park require the further release of biological control agents
to meet management objectives. Under this plan, the only biocontrol agents that would be
released in Yosemite National Park are the four species previously released to control yellow
star-thistle and St. John’s wort. Biocontrol can be very effective in large populations and quite
inexpensive once established. This method is rarely effective for scattered or small populations
and can result in non-target effects.

* Other methods. Less frequently used methods include smothering with mulch or solarizing with
plastic.

Location. Managers must consider invasive plant locations when planning the appropriate treatment
strategy.

Special Protection Zones. Some areas of the park have been identified as having highly sensitive
resources that warrant special consideration during planning for invasive species control or treatment.
The NPS is responsible for maintaining and protecting these sensitive resources, and staff must take
special precautions in such areas. These areas include traditional gathering areas, play areas and school
grounds, special status species habitats, designated Wilderness, and Wild and Scenic Rivers. Table II-3
describes these special considerations that managers must take into account.

Minimum Tool. The minimum tool would be used in Designated Wilderness. Invasive species are a
threat to natural and cultural wilderness resources. Herbicides are the most effective and efficient tool
for controlling many invasive species, particularly rhizomatous perennials. Herbicides are a minimum
tool under each of the alternatives considered here. Work crews will follow all herbicide safety, storage,
transportation, and use protocols outlined in this plan. Herbicide use shall meet the conditions of the
Wilderness Minimum Tool Requirements Analysis, see Appendix J.
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Table 1I-3. Special Protection Zones

Sensitive
Resource

Special Considerations

Cultural Resources

During planning phase, project managers will consult with park cultural resource
specialists and park-associated American Indian tribes and groups in order to avoid
adverse impacts on fraditional cultural properties, archeological resources, and
other culturally significant resources.

School Grounds
and Recreation
Areas

Park staff will work with park partners, residents, and other interested parties to
develop appropriate solutions and fimes for invasive plant control on school
grounds, recreation areas, and pools. Residents will be informed before confrol
efforts take place in these areas.

Special Status Plant

Habitat

Yosemite is home to 160 rare plants and numerous plant species of concern (see
Chapter 3). During the planning phase, the spatial data layer for park special status
plant species’ occurrence will be reviewed during the planning phase to ensure that
special status plants will not be adversely impacted by invasive plant management
efforts. If federal-protected plant species occur in proposed work areas, the U.S. Fish
and Wildlife Service will be consulted prior to control. No federally listed plants are
currently documented in the park.

Wildlife Species of
Concern and
Critical Habitat

When control is proposed where species of concern or critical habitat are present,
the park’s wildlife biologist will be consulted prior to beginning work (see Chapter 3
for a discussion of wildlife species of concern). Surveys may need to be performed to
determine whether species are active or nesting in the area and to determine
appropriate avoidance measures. Such measures would be implemented as
appropriate, such as timing treatments to avoid or limit the duration of potentially
disrupting activities, or selecting control methods that do not adversely affect
species of concern and critical habitats.

Traditional Cultural
Areas and
Practices

Invasive plant management program managers will use the annual work plan,
meetings and other methods to consult with culfural resource specialists and
culturally associated tribes and groups during the planning phase to ensure that
control activities will not adversely affect traditional cultural properties or practices,
or the health of those who gather cultural use plants.

Wetlands, Riparian
Areas, and Wild
and Scenic River
Corridors

When appropriate, invasive plant treatment in seasonally flooded wetlands and
riparian areas would be scheduled during the dry or low water phase of the year.
Aquatic herbicide formulations would be used in wetlands and within 10 feet of
standing and moving water.

Aquatic non-native invasive plants are present near the park boundaries. Should an
aquatic invasive become a problem in the park, invasive plant program managers
would evaluate the best options for freatment. If the threat from an aquatic invasive
plant warrants such an action, treatment could include herbicide application in
water.

Designated
Wilderness

A minimum tool analysis would be conducted to determine the appropriate tools
and methods for controlling invasive species in designated Wilderness.

Zero Tolerance
Areas

Zero tolerance areas include earthen material storage areas, heavily used parking
lots, new construction areas, livestock pens, and other areas where the introduction
of non-native species into the park is likely. The establisnment of priority invasive
plants should not be allowed in these areas. These areas should be surveyed on an
annual basis to ensure early detection and eradication.

I1-10

Invasive Plant Management Plan Update—Yosemite



Chapter II: Alternatives

Herbicide use in 2009 and 2010. Approximately 41 acres were treated with either glyphosate or
aminopyralid in 2009, and approximately 81 acres were treated with these herbicides in 2010 (see
Appendix M). The total number of acres treated with herbicides over these two years is very small,
especially in comparison with the total acreage (761,266 acres) of Yosemite National Park. In the near
term, herbicide use is expected to stay near current levels as the backlog of existing priority invasive
plant populations is addressed. Once existing priority invasive plant populations have been brought
under control, the program emphasis would increasingly focus on early detection and eradication, and
the number of acres treated with herbicide is projected to decline.

Developed Areas. Roads, parking lots, trails, yards, landscaped grounds, construction zones, and
earthen material storage areas are artificial habitats with conditions that are separate and distinct from
those of the park’s native ecosystems. These areas can provide appropriate conditions for the
introduction of invasive species, and in turn, sources for spread throughout the rest of the park. Goals
for these areas include preventing the introduction and establishment of new invasive plant seeds and
other propagules, along with early detection and eradication of new infestations. The establishment of
priority invasive plants should not be allowed in zero tolerance areas. These areas should be surveyed on
an annual basis to ensure early detection and eradication.

Working within the Park with Park Partners and Neighbors. Because invasive species can spread across
park boundaries, control efforts are coordinated with the park’s volunteer program, facilities, park
partners, and neighbors. This includes private landowners with inholdings, and concessionaires that
operate and maintain facilities within the park. Invasive plant management policies and management
actions apply equally throughout the park and its administrative areas. It also includes staff work with
contractors to ensure that equipment and materials are inspected and free of contamination before
entering the park. The park is conducting outreach and education, and is seeking greater cooperation
with leases in managing invasive plants in park administrative areas.

Monitoring

Invasive plant control efforts are monitored to determine whether management objectives are being
met and to ensure the effectiveness of control techniques. Monitoring provides valuable information on
the abundance, location, extent, and rate of spread of non-native species over time, and offers insight
into the mechanisms and vectors that promote their spread. The quality of monitoring data is
dependent on the sufficiency of baseline inventory information. The extent of monitoring can vary from
year to year depending upon the needs of the program and the availability of funding and staff. The
most effective monitoring goals are those that are feasible, easily quantifiable, and time specific. Trend
monitoring includes the following:

e Efficacy monitoring of control and prevention efforts, which helps determine whether
objectives are being met through current management actions over a designated time.

e Non-target effects monitoring, which evaluates the unintended consequences of management
actions on non-target resources.

e Ecological restoration monitoring, which evaluates the effectiveness of management actions
for establishing natural ecosystem composition structure and ecosystem processes over a set
time.

e Corrective actions monitoring, which provides justification for eliminating actions that are not
working, or modifying management tools and methods to improve their effectiveness. If
monitoring showed that sensitive resources were being adversely affected, immediate corrective
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actions would be taken. These could include avoidance, halting specific treatment methods,
adjusting methods, or consulting resource experts. Corrective actions and results would be
documented.

Research, Education, and Outreach

Research informs invasive plant management decision making. Program managers conduct periodic
literature research on published research relevant to invasion ecology and the management of invasive
plants, which can be incorporated during annual review of the program’s management objectives.

Outreach and education efforts can foster understanding of invasive plant prevention and control.
Methods of outreach may include:

e Volunteers, who are essential to invasive plant management in the park. One paid staff member
can lead a work effort composed of many volunteers. Volunteer efforts allow the public to
become stakeholders in solving park resource challenges, and many people return to volunteer
year after year.

o Planning and information sharing, which includes incorporating invasive plant information
into park operations such as training, planning and design, construction, interpretation,
maintenance, American Indian consultation, and resource management. Annual work plans can
be posted on the park’s website, as well as in newspapers, journals, conferences, brochures,
visitor center exhibits, and other announcements. This strategy allows invasive plant research
and other information to be summarized and distributed to park staff, partners, and visitors. It
can include:

« interpretation programs that educate the public about the threats posed by invasive plant
species, and actions taken to protect park resources from their introduction and spread;

« open houses that allow for public interaction with park staff, employees, and park partners,
early detection training, invasive plant identification, and reporting and control. This
increases the number of early detection eyes on the ground, and integrates the invasive plant
management program more fully into park operations;

« partnerships, which are especially important for prevention and early detection. Programs
nationwide offer resources that aid efforts to combat invasive species; and

« other ideas, which include creating incentive programs to encourage invasive plant
awareness, placing invasive plant awareness messages at trailheads and information kiosks,
and including weed prevention guidelines on wilderness permits and construction and
commercial use authorizations.

Park Partners, Associated Tribes and Associated Groups, and Inholders

Provide opportunities for concessionaires and other park partners, American Indian tribes and
associated groups, and inholders to participate in invasive plant management efforts, trainings, and
information sharing regarding early invasive plant detection.

¢ Integrate landscaping and grounds management policy and regulations regarding high and
medium-high priority species.

¢ Integrate management with Federal Highways, California Department of Transportation
(Caltrans), Delaware North Corporation, Yosemite Institute, and the City and County of San
Francisco Public Utilities Division (Hetch Hetchy Water and Power).
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¢ Integrate management with adjacent United States Forest Service, Bureau of Land Management,
California Department of Food and Agriculture, San Joaquin Noxious Weed Alliance, and other
local governmental and non-governmental agencies.

e Conduct regularly scheduled meetings and/or site visits with members and traditional
practitioners from each of the seven culturally associated American Indian tribes and groups to
discuss the work plan and, as appropriate, adaptive changes in management strategies.

e Have program biologists collaborate with researchers to conduct studies to address the park’s
most dire invasive plant research questions.

Alternative 1: No Action (Continue Current Management)

Under Alternative 1 (the no-action alternative), the existing 2008 Plan would be maintained. The
existing plan guides a program staffed by park employees and volunteers for managing the priority
invasive plant populations that pose the greatest threat to park natural and cultural resources, and that
have the highest feasibility for control. Management is based upon the principles of integrated pest
management, the components of which include inventory, prioritization, prevention (including early
detection and eradication), control, and monitoring.

Physical and mechanical treatments would be emphasized, although, under certain conditions, two
herbicides, glyphosate and aminopyralid, are used to control certain priority species. Eleven species
throughout the park are currently treated using herbicides in the 5% of Yosemite National Park that is
not designated Wilderness, and two species are treated using herbicides in Wilderness. Criteria used to
consider the use of herbicides on new species or in new areas include prioritization, species-specific
management objectives, herbicide effectiveness, and population size and location criteria thresholds.
Annual work plans notify the public as to the time and planned locations for management efforts, as
well as the methods and tools that would be used.

Program goals include: 1) prevention of the introduction of new invasive plant seeds and other
propagules; 2) early detection and eradication of newly introduced populations; and 3) containment
and, if possible, eradication of existing populations. Under Alternative 1, herbicide use is limited,
especially near water. This restriction has made it difficult to meet the overarching goal of protecting the
natural and cultural resources of Yosemite National Park from the threat of non-native plants,
especially rhizomatous perennials, which are difficult to control using physical methods.

Inventory

See “Actions Common to All,” which describes the process for creating an inventory of invasive plants
in Yosemite National Park.

Prioritization

See “Actions Common to All,” which describes the comprehensive method for prioritizing invasive
plants in Yosemite National Park.

Prevention

See “Actions Common to All,” which describes the comprehensive program for preventing the
establishment of new invasive plant species in Yosemite National Park.

Invasive Plant Management Plan Update—Yosemite I1-13



Chapter II: Alternatives

Treatment

See “Actions Common to All” for a description of baseline integrated pest management treatment
options. Specific control methods allowed under Alternative 1 include: cultural (altering land
management to give a competitive advantage to desired species), physical, chemical, and existing
biological controls. Under Alternative 1, herbicide use is not allowed within 10 feet of standing or
moving water, within the beds and banks of Wild and Scenic Rivers, in tribal gathering areas, or within
100 feet of blue elderberry plants. Only two herbicides, glyphosate and aminopyralid, are approved for
use under this alternative. These herbicides were selected after consultations with toxicologists,
university invasive species researchers, NPS resource managers, and other federal, state and
conservation land managers. U.S. Forest Service Human Health and Environmental Risk Assessments
for aminopyralid and glyphosate were also reviewed. Glyphosate and aminopyralid are appropriate for
use in wildlands, and they have minimal associated human health concerns and non-target species and
water quality impacts (see Appendix G).

Monitoring

See “Actions Common to All,” which describes the protocols for monitoring the control of invasive
plant populations in specific treatment areas in Yosemite National Park. The monitoring protocol does
not include comprehensive monitoring for assessing the effectiveness of the overall program.

Education, Outreach, and Research

See “Actions Common to All,” which describes the comprehensive program for integrating education,
outreach, and research into invasive plant management in Yosemite National Park.

Alternative 2: Adding Additional Herbicides and Addressing
Limitations of Existing Plan

Under Alternative 2, invasive plant management planning would be based upon the principles of
integrated pest management, with control methods including physical, cultural, chemical, and very
limited biological controls (see “Actions Common to All”). Compared with the no-action alternative,
Alternative 2 incrementally increases treatment methods available for use, and includes the tools and
methods necessary to meet the program’s stated purpose and need. It builds upon the 2008 Plan with
two notable changes, expanding both the number of herbicides that may be used and the locations
where herbicide application may be considered. Specific limitations within the 2008 Plan that
unnecessarily impede the ability of park resource managers to control invasive species would be
remedied to allow the park to more effectively treat invasive plants in developed areas, adjacent to water
features, and in designated Wilderness. As well as in “Actions Common to All,” the actions specific to
Alternative 2 are described below.

Inventory

See “Actions Common to All,” which describes the process for creating an inventory of invasive plants
in Yosemite National Park.
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Prioritization

See “Actions Common to All,” which describes the prioritization of management for invasive plant
species in Yosemite National Park.

Prevention

See “Actions Common to All” and Appendix D, which describe a comprehensive program for
preventing the establishment of new invasive plant species in Yosemite National Park.

Treatment

See “Actions Common to All” for a description of baseline integrated pest management treatment
options. Chlorsulfuron, imazapyr, rimsulfuron, and triclopyr have been proposed for use in Yosemite
National Park under Alternative 2. These herbicides were selected after consultations with
toxicologists, university invasive species researchers, NPS resource managers and other federal, state
and conservation land managers. U.S. Forest Service Human Health and Environmental Risk
Assessments are available for aminopyralid, glyphosate, chlorsulfuron, imazapyr, and triclopyr. A
similar risk assessment has yet to be completed for rimsulfuron. Yosemite National Park conducted an
extensive literature review on the human and ecological effects and the environmental fate of these
herbicides (see the Herbicide Information Sheets in Appendix G). The literature review of rimsulfuron
included a review of four risk assessments. Chlorsulfuron, imazapyr, rimsulfuron, and triclopyr are
appropriate for use in wildlands, have minimal associated human health concerns and non-target
species and water quality impacts, and augment the two previously approved herbicides.

Triclopyr is effective on broadleaved species, especially woody species such as Himalayan blackberry
and tree of heaven (Alianthus altissima). Chlorsulfuron is selective for both grasses and forbs. It is
particularly effective on plants from the mustard family and on toadflaxes (Linaria spp.). Imazapyr, like
glyphosate, is effective on a wide variety of species and can be used in aquatic situations. However,
imazapyr is more selective than glyphosate in that it controls broadleaved plants without impacting
graminoids (grasslike plants).

Rimsulfuron is a preemergent that has been shown to be effective in controlling cheatgrass and other
invasive annual grasses. As such, it can provide an opportunity for managing a threat to the natural
resources of Yosemite National Park that is not provided by the other herbicides currently used or
proposed for use in the park. Rimsulfuron had previously received conditional approval from the NPS
at the national level to control cheatgrass. However, because rimsulfuron can be either selective or non-
selective depending upon very small differences in dose, application can be performed only by Exotic
Plant Management Teams or other personnel authorized by the NPS regional or national invasive plant
coordinator (personal communication, Rita Beard, national invasive plant coordinator, NPS, 2010).

Addressing Limitations in the Existing Plan

The 2008 Plan, while thorough and programmatic, is a cautious document. The experience gained from
two years of using herbicides alongside physical, mechanical, and other methods, showed that in some
cases, barriers to herbicide use in the 2008 Plan impeded the ability of resource managers to select the
most appropriate tool for protecting the park’s natural and cultural resources. Specific differences
between the action alternatives (Alternatives 2 and 3) and the no-action plan are described in the
following paragraphs. Refer to Table II-3 for actions taken to protect sensitive resources such as
traditional cultural properties, wetland and riparian habitats, and land within 10 feet of standing and
moving water.
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No Spraying of Herbicides in Traditional Gathering Areas. Language in Table II-5 of the 2008 IPMP
states that “no herbicides would be used in traditional gathering areas.” Invasive species are spreading in
habitats that contain cultural use plants. Some invasive species have the potential to overrun these
habitats, thus displacing the culturally significant species. Pulling, mowing, and other non-herbicide
techniques can be effective for controlling some invasive species, but are ineffective on others,
especially rhizomatous species. Additionally, the repeated trampling and ground disturbance associated
with some physical methods of control has the potential for displacing important cultural use plants.

The emphasis under Alternative 2 is on protecting traditional cultural properties, spiritual areas, cultural
use plants, and those who gather these plants. Ongoing consultations with culturally associated tribes
and groups will be an integral component of the process for determining the most appropriate control
method in these areas. The most appropriate method for controlling individual invasive plant species,
which also protects the resources and the people who gather culturally significant plants, would be
used. The traditional gathering areas for some cultural use plants change from year to year based upon
local growing conditions and the preferences of the individual gatherers. Alternative 2 differs from
Alternative 1 in that herbicide use may be allowed near cultural use plants in certain situations. In some
circumstances, repeated, intensive physical controls may be preferable to chemical controls in areas
where cultural use plants are gathered for food or particular traditional cultural practices.

Mitigations will include notification and ongoing consultation with associated tribes and groups about
the invasive plant management planning process. An annual work plan, produced each winter prior to
the field season, will be made available to both the associated tribes and the public. It will describe
proposed locations, methods, and approximate times of proposed work for the upcoming field season.
Invasive plant management planning and control efforts will be conducted in ways that show respect for
these areas and the people who use them. Signage will be installed according to herbicide label
requirements or as agreed to in the tribal consultation process. Treatments will, to the extent possible,
be timed to avoid spraying plants when fruits are present. Mitigations could also include scheduling
control in a particular area over several years to allow for ongoing resource gathering by associated
Native American tribes and groups.

Ten-foot Setback from Standing or Moving Water. Alternative 2 differs from Alternative 1 in that
aquatic herbicide formulations would be used within 10 feet of the waterline. Allowing the use of
aquatic herbicide formulations up to the waterline would improve control of species such as Himalayan
blackberry and velvet grass. The 2008 Plan was insufficient for addressing the management of invasive
plants in and near water. Aquatic formulations of glyphosate were allowed to be used within seasonal
wetlands during the dry phase, but no herbicide use was allowed within 10 feet of standing or moving
water.

These limitations can be problematic because wetland habitats are some of the most diverse and
productive in the park. Riparian areas are linear features that provide links across habitats. As such,
when invasive species are not treated near water, riparian areas can facilitate their spread into other
areas of the park. Some of the greatest threats to the natural and cultural resources of Yosemite National
Park come from wetland and riparian invasive plants such as Himalayan blackberry, velvet grass, and
reed canary grass (Phalaris arundinacea). Himalayan blackberry is a rhizomatous species that is
frequently found in riparian corridors and currently occupies about 100 acres within the park. Cultural,
mechanical, and physical means of control do not always kill the belowground portions of invasive
plants, such as blackberry. Digging invasive plants up by the roots can damage sensitive riparian and
wetland habitats. Many species can resprout from small root or rhizome segments. Digging plants up by
the roots and rhizomes, and the resulting disturbance, must be repeated again and again over many
years in order to eradicate invasive plant populations. This disturbance can also stimulate invasive plant
seed germination. Resource managers have been working to control this species for decades using
physical methods, with only local success.
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No Spraying within the Bed and Banks of Wild and Scenic Rivers. Table II-5 in the 2008 Plan states,
“Work crews would not apply herbicides below the ordinary high-water mark of Wild and Scenic
Rivers or their tributaries.” The Wild and Scenic Rivers Act mandates protecting outstanding and
remarkable values, water quality, and unimpeded stream flow. It does not prohibit using herbicides in
stream corridors. Again, many invasive species cannot be effectively managed using physical and
cultural methods alone. Not using the most effective tool to control invasive species could allow the
displacement or degradation of lake, stream, and wetland habitats by invasive plants. This course of
action could threaten certain outstanding and remarkable values, and in some cases, water quantity and

quality.

Wilderness. Herbicide use was allowed for only two species, Himalayan blackberry and velvet grass, in
wilderness. Because herbicides can be so much more effective for controlling many invasive species,
especially rhizomatous perennials, limits upon herbicide use in wilderness could negatively impact the
natural quality of wilderness character.

Monitoring

See “Actions Common to All,” which describes the process for monitoring the effectiveness of invasive
plant management control actions in Yosemite National Park.

Education, Outreach, and Research

See “Actions Common to All,” which describes the comprehensive program for integrating education,
outreach, and research into invasive plant management in Yosemite National Park.

Alternative 3: Adaptive Management (Preferred Alternative)

The purpose of Alternative 3 is to ensure that the park has the necessary flexibility to use the best
available methods to combat invasive plants. As is required by federal law (7USC136r-1) for actions
conducted by federal agencies, Alternative 3 would also be based upon the principles of integrated pest
management. Control methods would include physical, mechanical, cultural, herbicide, and very
limited biological controls (see “Actions Common to All”). Four new herbicides would be added under
Alternative 3, and specific limitations of the 2008 Plan would be addressed.

Alternative 3 includes a protocol for assessing the introduction of additional herbicides for use in the
park and for considering the use of herbicides near water to treat aquatic invasive plants (Figure 11-2).
These protocols would be based upon a screening process that includes national, state, regional, local,
and Yosemite-specific considerations.

Finally, Alternative 3 includes adaptive management, a process that promotes flexible decision making
to allow for program adjustments in the face of uncertainties and ecosystem variability (Williams, Szaro,
and Shapiro 2007; Prato 2006). Adaptive management builds upon traditional NEPA implementation
processes because it includes monitoring and adaptive measures as part of the NEPA analysis. Using
adaptive management, the invasive plant management program could be constantly improved by using
the results of monitoring and new information to respond proactively to changing conditions with
improved and innovative techniques as appropriate. Alternatives 1 and 2 are tacitly adaptive in that
workers and managers generally strive to increase effectiveness and efficiency. However, the processes
for justifying, assessing, and documenting flexible management responses are detailed in Alternative 3.

Adaptive management would provide park resource managers with the flexibility to 1) adjust decisions
for practical reasons (for example, should a new invasive species be discovered); 2) address
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unanticipated results of implementation (for example, selecting an alternative treatment when
mechanical removal is ineffective); and 3) update the program based on new science or practical
experience. Adaptive modifications to the program would be reported in annual work plans. The
monitoring plan would establish a feedback loop to be evaluated on an annual basis with the purpose of
informing park resource managers and the public as to whether adaptive management actions are
effective, whether the actions described in this plan are being carried out, and whether the scope of the
program is sufficient to protect park natural and cultural resources from impairment by the continued
introduction and spread of invasive species.

Although the scientific basis and use of adaptive management is well-documented, the most common
implementation obstacles are management and stakeholder comfort levels with uncertainty (Prato
2006). Uncertainty about management impacts is often expressed as disagreements among stakeholders
who have differing views about the direction and magnitude of management actions. An adaptive
approach considers these viewpoints and incorporates them into the decision-making process. In this
way, conflicts can be resolved, understanding of the resource can be enhanced over time, and
management can be improved. Uncertainty can be difficult to address under NEPA. Section 102(2) (C)
of NEPA directs federal agencies to address actions significantly affecting the quality of the human
environment and their environmental impacts, and to determine whether any adverse environmental
effects that cannot be avoided are significant. In subsequent case law (for example, Save the Niobrara
River Association v. Andrus), the court explained that “an agency need not eliminate all uncertainty and
resolve differing views on a risk before undertaking a project,” but added that “the nature and basis” of
the uncertainty “and what is needed to remove it must be expressed in the [Environmental Impact
Statement] so that a decision maker may weigh it on the scales.”

There is broad consensus among resource managers and scientists that adaptive management is a
practical way to implement ecosystem management (Brunner and Clark 1997; Heissenbuttel 1996;
Ringold, Alegria, Czaplewski, et al. 1996 in Ruhl and Fishman 2010). Adaptive management has been
used to manage other complex and changing national park ecosystems when there is uncertainty
regarding the state of the ecosystem and ecosystem responses to management actions (Prato 2006). The
Council on Environmental Quality also recognizes the value of incorporating the adaptive management
model into the NEPA process (CEQ 1997).

Inventory

The procedures for inventorying invasive species are the same in all alternatives. Under Alternative 3,
inventory also provides a feedback loop from which adaptive management could be assessed and
implemented. Inventory can provide the baseline for predictive probability modeling for species where
sufficient data exists. Known invasive species location data could be analyzed along with elevation,
habitat, rainfall, temperature, and other data to predict where a particular species might be found or
pose a problem.

Prioritization

See “Actions Common to All,” which describes the prioritization of management for invasive plant
species in Yosemite National Park. As part of adaptive management, if a more effective prioritization
methodology is developed in the future, that methodology could be selected for use in the park.
Adaptive management in prioritization means feedback loops would be used to establish prioritization
for treatment among species. Based on priorities, the park would design and adjust treatment plans on
an annual basis.
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Steps involved in adaptive management of invasive plants include:

o Identify important natural and cultural resources. Yosemite’s diverse plant communities
provide habitat for a great variety of the Sierra Nevada’s plant, animal, and invertebrate species.

o Assess current conditions. Currently, invasive species are causing significant adverse impacts
on some native plant communities in Yosemite. For example, invasive plants have already
displaced native grasses and forbs throughout Yosemite’s foothill woodlands and low- and
mid-elevation meadows. To assess current conditions, data are collected to gain a baseline
understanding about what species are present, as well as their location and extent.

o Identify potential risks to the resource. Although over 200 invasive species have been found
in the park, only some are spreading into wildlands and displacing native species, while others
exist only along roadsides or within disturbed areas. Risk varies by species and by habitat.
Some habitats, such as developed areas or wetlands, provide conditions that are more suitable
for invasive species than others. Because current park staff and funding are limited, invasive
species management is prioritized by species (see prioritization sections in Chapter II).

o Determine what data is relevant for management. Relevant data includes the presence of
individual populations, the number of total populations, and achievement of management
goals. Successful efforts would result in a decrease in the number and area of target invasive
plant populations over time. The intensity of management efforts needed to control these
populations and adverse impacts to park natural and cultural resources should also decline.
Repeated monitoring will show what variables are most relevant to successful management of
invasive species.

o Determine when management action is warranted and how to best protect the resource.
This document focuses on the part of the program that is essentially responsive: how the park
responds to the presence of invasive plants. When action should be taken would depend on
species prioritization and other factors, such as whether the invasive plant population is
located near cultural use species. Actions would be based upon current knowledge: The park
would determine how to best protect the resource by using the best available tools and
methods established for each species based upon species phenology, growth state, location,
practical experience, and current science. Proximity to sensitive natural and cultural resources
would also be considered.

¢ Refine or adapt control actions. This would include determining the results of control
actions, and ongoing review of new studies of potentially safer and more effective treatments.
Monitoring is critical to assess whether management actions are adequately protecting
resources.

Prevention

See “Actions Common to All” and Appendix D, which describe a comprehensive program for
preventing the introduction of new seeds or other invasive plant propagules into the park. Due to the
nature of the expanded treatment options proposed in Alternative 3, the prevention plan would be
more proactive than those proposed under Alternatives 1 and 2. Using adaptive management, vectors of
introduction of new populations and species would be considered so that implementation of
preventative measures could be improved. For example, if a new population was found and was
determined to have entered the park via firefighting vehicles, clothing, or equipment, outreach and
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education could be used to inform firefighters so that they would be more vigilant in preventing
contamination of the park with invasive plant seed.

Treatment

The steps for determining invasive plant treatment methods are the same as those outlined in
Alternative 2. However, using adaptive management, treatments would be adjusted continually based
upon their level of success. Additionally, based upon science and research, new treatment tools and
techniques would be introduced after they have proven to be effective and safe through use in control
operations by other entities.

In Yosemite Valley, resource managers have worked for decades to control Himalayan blackberry, a
perennial with an extensive horizontal stem that often sends out numerous shoots that can reproduce
from small root fragments. Cutting the plant down and digging it up by the roots requires a great deal of
effort on the part of both park staff and volunteers, resulting in local, but not cumulative, parkwide
successful management. Herbicides were not part of the park’s integrated pest management toolbox
until 2008. Had herbicides been an available tool, and had monitoring taken place as part of an adaptive
management framework, the ineffectiveness of these efforts would have been recognized earlier, and a
more effective control method might have been selected. The use of an herbicide would have been more
effective and would have required significantly less time and expense as compared with physical
control.

Challenges associated with adaptive management include the following factors:
e Natural ecosystems are complex. Uncertainty exists regarding appropriate management
strategies and desired outcomes for management actions.

o Park ecosystems face many internal and external threats. Some threats, such as those from
climate change, invasive species, and landscape-scale habitat fragmentation, are growing over
time.

e Preservation of the pristine environment is not always achievable. Even less-than-pristine
environments can still have great cultural and ecological value.

e There are limitations and fluctuations in staffing and funding available for invasive plant
management.

¢ Human intervention is not always capable of producing a predictable, desired outcome.

Addition of New Herbicides

New herbicides would be considered for addition to the park’s toolbox if they 1) fulfilled a specific
control need that was not addressed by currently used herbicides, or 2) were found to be safer and more
effective than those herbicides currently used. New herbicides, surfactants, and adjuvants are always
being developed. All herbicides considered for use in Yosemite National Park would be reviewed and
approved for use by all appropriate agencies, including the U.S. Environmental Protection Agency
(EPA), the California Environmental Protection Agency (CEPA), and regional or national integrated
NPS pest management coordinators. New herbicides considered for use would also have a completed
U.S. Forest Service Human and Ecological Risk Assessment, found at

http://www .fs.fed.us/foresthealth/pesticide/risk.shtml, or a similar assessment. Factors that would be
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reviewed when assessing an additional herbicide for use in Yosemite National Park include an
assessment of the risks to human health, mammals, birds, reptiles, amphibians, fish, and aquatic
invertebrates, as well as efficacy, cost, and availability (Appendix G). Environmental fate and transport,
including drift, leaching to groundwater, and runoff to surface streams and ponds would also be
assessed. Figure II-2 shows a protocol for evaluating the addition of herbicides to the park’s toolbox.

Use of Herbicides to Control Aquatic Invasive Plants

Herbicides are one of the tools being used for wildland aquatic invasive plant management in other
units of the NPS, as well as of the Bureau of Land Management, U.S. Fish and Wildlife, The Nature
Conservancy, and other areas throughout the United States. Based upon the spread of invasive plants
over the last several years, Yosemite National Park resource managers recognized that the 2008 Plan
was insufficient for control of invasive plants near and in water. The existing plan prohibits the spraying
of herbicides within 10 feet of standing or moving water, which limits the ability of park resource
managers to protect park natural and cultural resources from wetland aquatic invasive species that do
not respond well to physical or cultural treatments. A number of wetland and aquatic invasive plants
including purple loosestrife (Lythrum salicaria), hydrilla (Hydrilla verticillata), and Brazilian waterweed
(Egeria densa) occur in California. Purple loosestrife and hydrilla have been found in several of the
counties bordering Yosemite National Park. The establishment of an aquatic invasive species in the park
may represent a sufficient threat to justify the use of aquatic herbicides on plants in standing water.

Prior to the treatment of aquatic invasive species, park wildlife biologists, botanists, and hydrologists
would assess potential impacts of chemical control actions and the possible spatial extent of impacts
(see Figure II-2). After identifying a targeted species within an aquatic environment, integrated pest
management and best management practices would be implemented to control the target species while
maintaining management goals of protecting human health, water quality, and park natural and cultural
resources. Cultural or physical methods would first be considered for controlling the target invasive
species. All methods have risks and benefits. For example, physical control can reduce plant densities,
but it can also encourage spread by creating viable fragments. The use of herbicides to control aquatic
invasive species can raise concerns about water quality and effects on non-target plant and animal
species. All actions would include an analysis of the risks and benefits of not treating aquatic invasive
species as opposed to using physical and herbicide treatments. If it is determined that cultural or
physical methods would effectively treat a priority species, then the use of herbicides would not be
considered.

Should a special status species such as the Yosemite Toad be suspected to exist in the application area,
the project manager would consult with park wildlife biologists. When needed, consultations with the
U.S. Fish and Wildlife Service (USFWS) would take place. An assessment would be made to ensure an
aquatic herbicide application would not negatively impact special status species or other aquatic flora or
fauna. Surveys and other appropriate treatments methods, such as specifying times or areas for
treatment, would be implemented to ensure that impacts on species of concern and their habitat areas
were negligible. If the herbicide application would negatively impact these species, treatment would
take place in consultation with the USFWS. Results of effectiveness and efficiency of control efforts of
either herbicide (already approved or newly assessed and selected) would be monitored and
documented.

Monitoring

See “Actions Common to All,” which describes the process for monitoring the effectiveness of invasive
plant management control actions in Yosemite National Park. If adaptive management is to be
implemented successfully, monitoring must occur for long enough to determine whether the predicted
effects were achieved (CEQ 1997). Agencies do not typically collect long-term data on the
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environmental impacts of actions. Consequently, if agencies are to have the option of using adaptive
management for NEPA implementation, there is a need to incorporate the “predict, mitigate,
implement, monitor, and adapt” model into the NEPA process. This model requires monitoring and
considers the effects of potential adaptive measures to allow for mid-course corrections without
requiring new or supplemental NEPA review (CEQ 1997). Adaptive management for monitoring means
that the park will continually adjust its monitoring program based upon the results of the monitoring.
Baseline data collection provides the foundation from which management actions can be assessed.

Alternatives Considered but Dismissed

Yosemite National Park resource managers considered a range of actions when developing possible
alternatives for the Invasive Plant Management Plan. Of the actions analyzed, some were dismissed for
one or more of the following reasons:

The action did not meet the program’s purpose and need.

e Less environmentally damaging options were available.

The action would cause unacceptable environmental, cultural, or social impacts.

The action presented unacceptable risks or constraints with an associated increase in costs.

The action would be inconsistent with law, regulation, or policy.

No Use of Herbicides

In the 2008 Plan, the park considered and analyzed an alternative that excluded the use of herbicides,
but dismissed it because it would not meet the purpose and need. This option was suggested in public
comment, and was again considered carefully, but was formally dismissed by the planning team during
the alternatives development workshop because this approach would not allow the park to use the best
available science and tools; nor would it adequately address the threat, or meet the park’s directive to
protect the park’s natural and cultural resources for future generations. All methods of control have
some risk. Herbicide treatments have proven to be far safer for workers than timed mowing treatments
of yellow star-thistle on steep slopes. Herbicides are widely accepted tools for managing invasive species
that are currently used by land management agencies and groups, including the NPS, the United States
Forest Service, the Bureau of Land Management, The Nature Conservancy, and The Audubon Society.
Monitoring from Yosemite National Park and elsewhere has shown that herbicides are more effective
and efficient in controlling Himalayan blackberry than hand pulling. This increased efficiency has huge
implications for meeting management goals and achieving resource mandates for a three-quarter
million acre park such as Yosemite.

Use of Domestic Herbivores to Control Invasive Plant Populations

Goats, cattle, and other herbivores can be used to control invasive species. For example, goats have
been shown to be effective at controlling yellow star-thistle. However, a majority of the yellow star-
thistle in Yosemite National Park is located on very steep slopes with thin soils that could be stripped of
vegetation and topsoil if goats were released to control this species. Goats can also cause unintended
and unwanted secondary impacts by trampling or consuming native vegetation and by altering nutrient
cycles. Domestic herbivores can also be vectors for the spread of invasive species. As a result, this action
was dismissed because it would cause unacceptable environmental impacts.
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Identify target invasive Identify tools/methods that best meet management goals
species and prioritize while protecting human health, native species and habitats,
management. »| cultural resources, and water quality.

Y

Would using cultural (changing land management to advantage of natives, fire) or physical methods (pulling, mowing,
etc.) most effectively and efficiently meet management goals by protecting natural and cultural resources from
invasives while safeguarding water quality and human health?

No
\ 4
Yes Is the target invasive species within 10 feet of standing or
moving water? If yes, consider using aquatic herbicide.
\ 4 v
Treat using cultural or physical Is there an herbicide currently used in Yosemite that would effectively,
method. efficiently, and safely meet management goals?

No

\ 4

Is there another herbicide available that would be
effective, efficient, and safe? Is it U.S. and Cal EPA
registered, and NPS approved?

Yes Yes No
A\ 4

Complete literature review, consultations with invasive
species, herbicide, and toxicology experts, and Hazard
Quotient calculations. Is the Hazard Quotient below EPA
toxicity threshold for aquatic species? Document process.

Yes

A 4

Treat with accepted herbicide. Use according to labeling/not
exceeding maximum annual concentration rates.

v v

Document results, monitor effectiveness and efficiency of control efforts, and note whether there were any unintended
impacts to natural or cultural resources.

A 4

Assess actions and monitoring results. Were management objectives met?

Yes No
A\ 4 A\ 4
Plan for next season’s Reassess management action to reassess management
work. protocols and actions. Plan for next season’s work.

*Adapted from Northern Great Plains Exotic Management Plan and EA (NPS 2005), http://www.northern greatplains-nps.com.
**Treatment decisions based upon the management needs of each individual species in each individual habitat.

Figure II-2. Invasive Plant Management Tool Selection Protocol
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Use of Biological Control Agents

Biological control (also known as biocontrol) involves the introduction of herbivores or pathogens,
such as insects or fungi, that infest invasive species and reduce their ability to persist and produce seeds.
An effective biological control agent introduced to attack invasive plant populations must be highly
host-specific. The biological control agent must affect only the target plant, and show little or no affinity
for native species that may be closely related to the invasive plant. Biological control agents undergo
rigorous laboratory and field testing by the U.S. Department of Agriculture and the state of California
before approval for use in agricultural or natural settings.

Currently, no invasive plant species in Yosemite National Park require the release of a biological control
agent to meet management objectives. The only biocontrol agents that might be considered in the future
are the four species that have been used in the past to control yellow star-thistle and St. John’s wort: a
chrysomelid beetle, the peacock fly, the hairy weevil, and the false peacock fly.

Use of Aircraft for Aerial Herbicide Application

Program managers briefly discussed and dismissed the possibility of using aircraft (such as airplanes and
helicopters) for aerial application of herbicides (often used in agriculture), noting that such a broadscale
application method was not necessary or appropriate for use in the park at this time, as more targeted
and less intrusive options for herbicide application are available to meet management objectives.

Environmentally Preferable Alternative

The NPS is required to identify the environmentally preferable alternative in the environmental
documents it produces for public review and comment. In accordance with NEPA Section 101(b) (516
DM 4.10), the environmentally preferable alternative is the alternative that best promotes the national
environmental policy. The Council on Environmental Quality’s Forty Questions further defines the
environmentally preferred alternative as “the alternative that causes the least damage to the biological
and physical environment. .. [and that] best protects, preserves, and enhances historic, cultural, and
native processes.” The environmentally preferable alternative must meet the following six requirements
described in Section 101 of NEPA:

« Fulfill the responsibilities of each generation as trustee of the environment for succeeding
generations.

« Assure safe, healthful, productive, and aesthetically and culturally pleasing surroundings for all
Americans.

» Attain the widest range of beneficial use of the environment without degradation, risk to health or
safety, or other undesirable and unintended consequences.

* Preserve important historic, cultural, and natural aspects of our national heritage and, wherever
possible, maintain an environment that supports diversity and variety of individual choice.

 Achieve a balance between population and resource use that will permit high standards of living
and a wide sharing of life’s amenities.

» Enhance the quality of renewable resources and approach the maximum attainable recycling of
depletable resources.

Alternative 1, the no-action alternative, seeks to meet the environmental policy goals by initiating a
program to protect non-infested areas of Yosemite National Park from invasions of high and medium-
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high priority invasive plants. The park would selectively use herbicides only in the event that park staff
is unable to meet management objectives via physical or mechanical control methods. The park would

use two herbicides—glyphosate and aminopyralid—to control 22 invasive plant species that meet
identified thresholds.

Alternative 2 seeks to meet environmental policy goals by adding four additional herbicides to control a
broad range of invasive plant species. Additionally, limitations within the 2008 Plan are addressed.
These changes would improve the effectiveness and efficiency of invasive plant management actions
within Yosemite National Park.

Alternative 3, like Alternative 2, adds four additional herbicides and addresses limitations within the
2008 Plan. However, Alternative 3 builds upon Alternative 2 by including adaptive management. The
adaptive management decision-making process would promote flexible decision making that can be
adjusted in the face of uncertainties as outcomes from management actions and other events become
better understood.

Alternative 3 is the environmentally preferable alternative because, overall, it would best meet the
requirements in Section 101 of NEPA. Compared with the no-action alternative and Alternative 2, it
more effectively fulfills the responsibilities of each generation as trustee of the environment for
succeeding generations by allowing for better, more efficient control of non-native plants and the
impacts they create on the environment. Through the use of adaptive management, the immediate
addition of four additional herbicides to control a wide range of invasive species, and addressing
limitations with the existing plan, it allows for non-native plant control while avoiding or minimizing
resource degradation, health and safety risks, and other undesirable or unintended consequences. More
effective management of non-native plants is necessary to preserve important natural and cultural
aspects of our national heritage. Without such management action, non-native species will continue to
adversely impact native vegetation and the wildlife that depends on it.
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Il AFFECTED ENVIRONMENT/ENVIRONMENTAL
CONSEQUENCES

Infroduction

This chapter describes the existing environment for 13 Yosemite National Park resources that could be
affected by actions proposed in the 2010 Invasive Plant Management Plan Update Environmental
Assessment (2010 Update). It also analyzes both beneficial and adverse impacts that could result from
implementation of the alternatives associated with managing non-native invasive species described in
Chapter II. The rationale used for dismissing other impact topics is discussed. Resource topics are also
evaluated for potential cumulative impacts. The Council on Environmental Quality (CEQ, 40 CFR
1508.7) describes a cumulative impact as an:

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.

Chapter Organization

The chapter begins with a discussion of impairment. The remainder of the chapter is organized by
resource topic. The existing affected environment of each resource topic and the environmental
consequences of each alternative on this environment are described. Resource topics were selected for
detailed environmental analysis based on their potential to be affected by the alternatives; federal law,
regulations, and executive orders; National Park Service (NPS) management policies; and concerns
expressed by the public, Yosemite National Park staff, or other agencies during the scoping process.
Topics that were dismissed from further analysis are listed below.

Resource Topics

The following Natural and Cultural Resource topics were selected for analysis based on federal law,
regulations, Executive Orders, NPS Management Policies (NPS 2006b), park staff subject matter
expertise, and concerns expressed by other agencies or members of the public during scoping and
comment periods.

Soils Hydrology and Water Quality Wetlands

Vegetation Special Status Plants Wildlife

Special Status Wildlife Designated Wilderness Archeological Resources

Traditional Cultural Cultural Landscapes Visitor Experience and
Properties and Recreation
Ethnographic Resources Park Resources
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Natural Resources

The federal and state of California Endangered Species Acts (and associated legislation) as well as the
Clean Water Act, Clean Air Act, and National Environmental Policy Act (NEPA) require that the effects
of any federal undertaking on natural resources be examined. The Wild and Scenic Rivers Act specifies
guidelines for the determination of appropriate actions within the bed and banks of a Wild and Scenic
river, and requires managing agencies to determine whether water resource projects would adversely
affect the free flow or outstandingly remarkable values (ORV) of a designated river. In addition, NPS
management policies and guidelines call for the consideration of natural resources in planning
proposals. The natural resources analyzed here include soils, hydrology and water quality, wetlands,
vegetation, specials status plants, wildlife, special status wildlife, and designated Wilderness.

Cultural Resources and Historic Properties

The National Historic Preservation Act (NHPA), Archaeological Resources Protection Act, Native
American Graves Protection and Repatriation Act, American Indian Religious Freedom Act, and
NEPA require that the effects of any federal undertaking on historic properties and cultural resources
be examined. In addition, NPS management policies and cultural resource management guidelines call
for the consideration of historic properties and cultural resources in planning proposals. The 1999
Programmatic Agreement (PA)between Yosemite National Park, the California State Historic
Preservation Officer, and the Advisory Council on Historic Preservation Regarding Planning, Design,
Construction, Operations, and Maintenance, was developed in consultation with seven American
Indian tribes associated with park lands and the National Trust for Historic Preservation, in compliance
with Section 106 of the NHPA. The 1999 Programmatic Agreement is governed by 36 Code of Federal
Regulations (CFR) Part 800 implementing regulations that were in place at the time of its execution.
Cultural and historic properties exist within the project area and adjacent areas, and could be affected
by the alternatives. The social resources analyzed here include traditional cultural properties and
ethnographic resources, archaeological resources, and cultural landscapes.

Sociocultural Resources

The analysis of sociocultural resources examines the effects of the 2010 Update on the social
environment within the park. Stewardship requires the preservation of Yosemite’s unique natural and
cultural resources and its scenic beauty. Also central to the NPS’s mission is to ensure that these
resources are made available to visitors for study, enjoyment, and recreation. The social resources
analyzed here include visitor experience, recreational opportunities, and park operations.

Impact Topics Dismissed from Further Analysis

Environmental Justice

Environmental Justice commonly refers to Executive Order 12898, which requires federal agencies to
identify and address disproportionately high and adverse human health or environmental effects of
their programs and policies on minorities and low-income populations and communities.
Environmental Justice was dismissed from further analysis because none of the plan alternatives would
result in effects such as the destruction or disruption of community cohesiveness and economic vitality;
the displacement of public and private facilities and services; increased traffic congestion; and/or the
exclusion or separation of minority or low-income populations from the broader community.
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Geology and Geologic Hazards

Geology and geologic hazards were dismissed from further analysis because the actions proposed in this
plan would not result in impacts related to geology, or increase or decrease the potential for geologic
hazards in the project area.

Prime and Unique Agricultural Lands

Prime and unique agricultural lands were dismissed from further analysis because none exist in the
project area, and the actions described in the alternatives would not have any indirect effects on
downstream agricultural lands.

Socioeconomics

Socioeconomics was dismissed from further analysis because implementation of this plan would not
result in measurable effects on the regional or gateway community economies, or cause changes in
visitor attendance or visitor spending patterns.

Noise

This topic was analyzed in the 2008 Plan, but is dismissed from further analysis here because motorized
string trimmers and chainsaws are used only in the 5% of the park that is not designated Wilderness,
and for only a small fraction of control efforts within Yosemite. Further, noise created by the use of
these machines is insignificant relative to the total noise in the park created by the heavy vehicle traffic
on the park’s roads, and by similar tools used by the Division of Facilities Management personnel to
maintain park landscaping and buildings. The minor noises associated with invasive plant scientific data
collection, outreach and education, and physical control activities would not result in measurable
additional noise in the park.

Air Quality

This topic was analyzed in the 2008 Plan. Yosemite National Park is classified as a mandatory Class I
area under the Clean Air Act (42 United States Code 7401 et seq.). This air quality classification aims to
protect national parks and wilderness areas from air quality degradation. The Clean Air Act gives federal
land managers the responsibility of protecting air quality and related values— including visibility, plants,
animals, soils, water quality, cultural resources, and public health—from adverse air pollution impacts.
The proposed herbicide formulations under Alternatives 2 and 3 are not considered volatile (Dow
AgroSciences 2006; Monsanto 2005). The amount of herbicide proposed to be used would have
negligible adverse impacts on air quality, even should some of it be volatilized as a hydrocarbon. Due to
the lack of additional impacts proposed in this plan, this resource topic was dismissed from further
analysis in this document.

Scenic Resources

This topic was analyzed in the 2008 Plan. Impacts on scenic resources consist of substantial changes that
would alter important viewpoints in terms of: 1) existing landscape character, whether foreground,
intermediate ground, or background; 2) access to historically important viewpoints or sequences of
viewpoints; or 3) the visibility of a viewpoint or sequence of viewpoints. The action alternatives would
not impair the above qualities. Due to the lack of additional impacts resulting from this plan, this
resource topic was dismissed from further analysis in this document.
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Affected Environment

The broader regional setting is described in the following paragraphs. Details about conditions relevant
to specific impact topics are described below in each impact topic section.

Regional Setting

Yosemite National Park lies on the western slope of the Sierra Nevada, 170 miles east of San Francisco.
The 761,266-acre park ranges in elevation from approximately 1,600 feet along the Merced River on the
western boundary of the El Portal Administrative Site to 13,114 feet along the Pacific crest. This steep
elevation gradient greatly influences the distribution of both native and invasive plants. While only
about 25% of Yosemite lies below 7,000 feet, most invasive species populations occur on sites well
below 7,000 feet. Higher elevations are generally free from the impacts of invasive plants, yet are highly
vulnerable to non-native plant invasion (see “Purpose and Need” for further discussion).

The Sierra Nevada divides central California from more arid lands to the east. The range is home to
three national parks (Yosemite, Kings Canyon, and Sequoia), two national monuments (Devils Postpile
and Sequoia), nine national forests, and numerous state parks. About two-thirds of its land area is
publicly owned. Despite management, over 200 non-native plant species are present in both Yosemite
National Park and Sequoia and Kings Canyon National Parks (Gerlach, Moore, Johnson, et al. 2003).

During the 16th century, some of California’s most widespread invasive plants first arrived as
hitchhikers on explorers, their livestock, and crops. After introduction, their spread was exacerbated by
drought, animal grazing, and the burning practices of American Indians (Hendry 1934). The California
Exotic Pest Plant Council lists about 140 of the 1,000 non-native plants on its list of Plants of Greatest
Ecological Concern. One of these species, yellow star-thistle, is found in 55 of the state’s 58 counties and
is the most widespread invasive plant in the state’s natural areas (CDFG 2003).

The herbaceous biomass of foothill grasslands in Sequoia National Park is 99% invasive species
(Parsons and Stohlgren 1989). Invasive species impacts are far lower in park montane, subalpine, and
alpine habitats. However, at least 10 new species have been found each year in recent years, some of
which have the demonstrated potential to spread into natural areas.

Methodology for Assessing Environmental Consequences

Following a description of the affected environment, the potential environmental consequences or
impacts that would occur as a result of implementing each alternative are analyzed and presented for
each resource topic. Direct and indirect effects, as well as impairment to park resources, are discussed
for each resource. Potential impacts are described in terms of context, duration, intensity, and type (see
below). Where impact definitions for a specific resource topic differ from those described below, this
difference is described in the text. General definitions for all resources except for historic properties
subject to requirements of the NHPA are as follows; specific impact thresholds (intensity) are described
at the beginning of each environmental consequences section.

Context describes the area or location in which the impact would occur. Are the effects site-specific,
local, regional, or even broader?

Duration describes how long an effect would last, either short-term or long-term:

o Short-term impacts typically occur only during implementation, can be quickly reversed, and/or
last less than one year.

e Long-term impacts are reversed more slowly, typically remaining for more than one year.
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Intensity describes the degree, level, or strength of an impact.
e Negligible impacts are local and not measurable or at the lowest level of detection.
e Minor impacts are local and slight but detectable.
e Moderate impacts are readily apparent and appreciable.

e Major impacts are severe and highly noticeable.

Type describes the classification of the impact:

o Adverse impacts change the affected environment in a manner tending away from the natural
range of variability.

o Beneficial impacts change the affected environment toward the natural range of variability.
e Direct impacts are caused and take place in the same time and place as an action.

e Indirect impacts take place at a different time and/or place than the action, and include changes
such as species composition, structure of the vegetation, or range of wildlife. Indirect impacts,
such as erosion-related impacts, or general economic conditions tied to park activities, can take
place off-site.

e Cumulative impacts are those impacts on the environment that result from the addition of direct
and indirect impacts on other past, present, and reasonably foreseeable future actions,
regardless of who undertakes such actions. Cumulative impacts can result from individually
minor but collectively significant actions taking place over time.

Impairment

The NPS Management Policies requires analysis of potential effects to determine whether actions would
impair park resources (NPS 2006b). The fundamental purpose of the national park system, established
by the Organic Act (16 United States Code [USC] 1) and reaffirmed by the General Authorities Act,
begins with a mandate to conserve park resources and values. NPS managers must always seek ways to
avoid, or minimize to the greatest degree practicable, adverse impacts on park resources and values. The
laws give the NPS the management discretion to allow impacts on park resources and values when
necessary and appropriate to fulfill the purposes of a park, as long as the impact does not constitute
impairment of the affected resources and values.

In addition to determining the environmental consequences of the alternatives, NPS Management
Policies (2006b) and Director’s Order 12 require an analysis of potential effects to determine whether
actions would impair park resources. As such, an impact that would harm the integrity of the park
resources or values, including the opportunities that otherwise would be present for those resources or
values, would constitute impairment. In this environmental assessment (EA), determinations of
impairment are provided in the conclusion section under each applicable resource topic for each
alternative. The impairment determinations included for each resource topic and alternative analyzed in
the text of this chapter address only the 1999 Programmatic Agreement.

1.4.3 The NPS Obligation to Conserve and Provide for Enjoyment of Park Resources and Values

As is mentioned above, the fundamental purpose of the national park system, established by the Organic
Act and reaffirmed by the General Authorities Act, as amended, begins with a mandate to conserve park
resources and values. This mandate is independent of the separate prohibition on impairment and

applies all the time with respect to all park resources and values, even when there is no risk that any park
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resources or values may be impaired. NPS managers must always seek ways to avoid, or to minimize to
the greatest extent practicable, adverse impacts on park resources and values. The laws do give the NPS
the management discretion, however, to allow impacts on park resources and values when necessary
and appropriate to fulfill the purposes of a park, so long as the impact does not constitute impairment of
the affected resources and values.

The fundamental purpose of all parks also includes providing for the enjoyment of park resources and
values by the people of the United States. The enjoyment that is contemplated by the statute is broad; it
is the enjoyment of all the people of the United States and includes enjoyment both by people who visit
parks and by those who appreciate them from afar. It also includes deriving benefit (including scientific
knowledge) and inspiration from parks, as well as other forms of enjoyment and inspiration. Congress,
recognizing that the enjoyment by future generations of the national parks can be ensured only if the
superb quality of park resources and values is left unimpaired, has provided that when there is a conflict
between conserving resources and values and providing for enjoyment of them, conservation is to
predominate. This is how courts have consistently interpreted the Organic Act.

1.4.4 The Prohibition on Impairment of Park Resources and Values

While Congress has given the NPS the management discretion to allow impacts within parks, that
discretion is limited by the statutory requirement (generally enforceable by the federal courts) that the
NPS must leave park resources and values unimpaired unless a particular law directly and specifically
provides otherwise. This, the cornerstone of the Organic Act, establishes the primary responsibility of
the NPS. It ensures that park resources and values will continue to exist in a condition that will allow the
American people to have present and future opportunities to enjoy them.

The impairment of park resources and values may not be allowed by the NPS unless directly and
specifically provided for by legislation or by the proclamation establishing the park. The relevant
legislation or proclamation must provide explicitly (not by implication or inference) for the activity, in
terms that keep the NPS from having the authority to manage the activity so as to avoid the impairment.

1.4.5 What Constitutes Impairment of Park Resources and Values

The impairment that is prohibited by the Organic Act and the General Authorities Act is an impact that,
in the professional judgment of the responsible NPS manager, would harm the integrity of park
resources or values, including the opportunities that otherwise would be present for the enjoyment of
those resources or values. Whether an impact meets this definition depends on the particular resources
and values that would be affected; the severity, duration, and timing of the impact; the direct and
indirect effects of the impact; and the cumulative effects of the impact in question and other impacts.

An impact on any park resource or value may, but does not necessarily, constitute impairment. An
impact would be more likely to constitute impairment to the extent that it affects a resource or value
whose conservation is necessary to fulfill specific purposes identified in the establishing legislation or
proclamation of the park, or is key to the natural or cultural integrity of the park or to opportunities for
enjoyment of the park, or is identified in the park’s general management plan or other relevant NPS
planning documents as being of significance.

An impact would be less likely to constitute impairment if it is an unavoidable result of an action
necessary to preserve or restore the integrity of park resources or values and it cannot be further
minimized. An impact that may, but would not necessarily, lead to impairment may result from visitor
activities; NPS administrative activities; or activities undertaken by concessionaires, contractors, and
others operating in the park. Impairment may also result from sources or activities outside the park.
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1.4.6 What Constitutes Park Resources and Values

The “park resources and values” that are subject to the no-impairment standard include: the park’s
scenery, natural and historic objects, and wildlife and the processes and conditions that sustain them,
including, to the extent to which they are present in the park, the ecological, biological, and physical
processes that created the park and continue to act upon it; scenic features; natural visibility, both in
daytime and at night; natural landscapes; natural soundscapes and smells; water and air resources; soils;
geological resources; paleontological resources; archeological resources; cultural landscapes; American
Indian traditional uses; historic and prehistoric sites, structures, and objects; museum collections; native
plants and animals; appropriate opportunities to experience enjoyment of the above resources, to the
extent that can be done without impairing them; and the park’s role in contributing to the national
dignity, the high public value and integrity, and the superlative environmental quality of the national
park system.

1.4.7 Decision-making Requirements to Identify and Avoid Impairments

Before approving a proposed action that could lead to an impairment of park resources and values, an
NPS decision maker must consider the impacts of the proposed action and determine, in writing, that
the activity will not lead to an impairment of park resources and values. If there would be impairment,
the action must not be approved.

Although Congress has given the NPS the management discretion to allow certain impacts within parks,
that discretion is limited by the statutory requirement that the NPS must leave park resources and
values unimpaired, unless a particular law directly and specifically provides otherwise. The prohibited
impairment is an impact that, in the professional judgment of the responsible NPS manager, would
harm the integrity of park resources or values. Although an impact to a park resource or value may
constitute impairment, an impact would be more likely to constitute impairment if it has a major or
severe adverse effect on a resource or value whose conservation is:

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

2. Key to the natural or cultural integrity of the park; or

3. Identified as a goal in the park’s general management plan or other relevant NPS planning
documents.

Impairment may result from NPS activities in managing the park, visitor activities, or activities
undertaken by concessionaires, contractors, and others operating in the park. A determination on
impairment is made for each of the resources under each alternative. However, impairment
determinations are not made for health and safety, visitor use, maintenance, operations, socioeconomic
resources, or other non-natural or cultural resources topics. Impairment determinations are not
necessary for visitor experience, socioeconomics, public health and safety, environmental justice, land
use, park operations, and so forth, because impairment findings relate back to park resources and
values. These impact areas are not generally considered to be park resources or values according to the
Organic Act, and cannot be impaired in the same way that an action can impair park resources and
values.
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Table llI-1. Summary of Environmental Consequences

Resource

Action

Environmental Consequence

Potential for

Impairment?
Soil Quality
Alternative 1 Manage invasives using early detection, Moderate long-term parkwide beneficial impacts from No
physical and cultural control, and two controlling invasives. Short-term negligible beneficial and
herbicides. adverse impacts where herbicides are used
Inability fo use herbicides near water, Potential long-term parkwide moderate adverse impacts if No
cultural use plants, and elderberry invasive plants not effectively controlled near water
longhorn beetle habitat could allow
spread of rhizomatous invasive plant
populations through park.
Alternative 2 Use of four new herbicides Short-term minor or negligible adverse impact and long- No
term moderate beneficial impact
Allowing herbicide use near water would Short-term minor or negligible adverse impact and long- No
result in more effective invasive control. term moderate beneficial impact
Alternative 3 Adaptive management would allow more | Similar o Alternative 2. Potential to further minimize short- No
effective herbicides to be added as they | term minor adverse impacts on soils
become available. This greater efficiency
would reduce the chemical load on soils.
Hydrology and Water Quality
Alternative 1 Physical control could cause sediment Negligible short-term increases of contaminant inputs to No
loading or turbidity and bank instability. park waters
Limited herbicide use Short-term localized negligible adverse impacts on water No
quality, birds, mammals, fish, and invertebrates
Alternative 2 Use of four new herbicides Similar o Alternative 1. Additional herbicide use would result | No
in short-term negligible adverse effect and a long-term
negligible positive benefit as invasive plant populations are
controlled.
Alternative 3 Adaptive management would allow for Similar o Alternatives 1 and 2. Greater efficiency would No

better protection and safer, more
effective herbicides and other tools.

reduce chemical load on park waters, resulfing in a
negligible long-term beneficial impact on water quality.

Invasive Plant Management Plan Update—Yosemite
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Wetlands

Alternative 1 Physical and mechanical control Physical/mechanical controls would result in short-term No
localized negligible adverse and moderate long-term
beneficial impacts.

Limited herbicide use Restrictions on the use of herbicides could result in long- No
term moderate adverse impacts on native wetland plant
communities.

Alternative 2 Use of four additional herbicides Physical/mechanical: Similar to Alternative 1. Herbicide: No
Long term, moderate beneficial impacts on park wetlands,
lake shores and riparian areas

Alternative 3 Adaptive management would allow for Similar to Alternative 2. Greater efficiency would result in No
beftter protection and safer, more long-term moderate beneficial impacts on park wetlands,
effective tools. lake shores, and riparian areas.

Vegetation

Alternative 1 Physical and mechanical control Physical/mechanical: Long-term minor beneficial impacts No
Limited herbicide use Restrictions on the use of herbicides could result in long- No

term moderate adverse impacts on native wetland plant
communities.

Alternative 2 Use of four additional herbicides Physical/mechanical: Similar to Alternative 1. Herbicide use | No
near water would result in a parkwide long-term moderate
benefit on native vegetation.

Alternative 3 Adaptive management would allow for Similar to Alternative 2. Potential to further minimize short- No
better protection and safer, more term negligible adverse impacts as more effective products
effective tools. become approved

Special Status Plants

Alternative 1 Physical, mechanical, and limited Special status plants in wetlands and riparian corridors No
herbicide use remain at risk for invasive plant propagules because

herbicide use is not allowed near water. This could resulf in
long-term minor fo moderate adverse impacts.

Alternative 2 Use of four additional herbicides Physical/mechanical: Similar to Alternative 1. Herbicide: No
Long-term moderate beneficial impact on special status
plants

Alternative 3 Adaptive management would allow for Similar to Alternative 2. Potential to further minimize short- No

better protection and safer, more
effective tools.

term negligible adverse impacts on non-target species as
more effective products become approved
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Wildlife
Alternative 1 Physical, mechanical, and limited Long-term moderate beneficial or adverse impacts. Confrol | No
herbicide use of invasive species would be beneficial; restrictions on
herbicide use near water could have long-term moderate
adverse impacts due to risk of invasive species along
riparian and wetland habitats.
Alternative 2 Use of four additional herbicides Physical/mechanical: Similar to Alternative 1. Herbicide: No
Short-term negligible adverse impacts; long-term moderate
to major benefit to wildlife because, as invasive plant
populations are conftrolled, less herbicide would have to be
used
Alternative 3 Adaptive management would allow for Similar to Alternative 2. Potential to further minimize short- No
better protection and safer, more term negligible adverse impacts as more effective products
effective tools. become approved
Special Status Wildlife
Alternative 1 Physical, mechanical, and limited Moderate long-term adverse impacts on habitats near No
herbicide use water and on the special status species dependent upon
those habitats
Alternative 2 Use of four additional herbicides Long-term moderate benefits where invasive plants are not | No
allowed to displace special status wildlife habitat. Overall, a
long-term negligible beneficial impact on the valley
elderberry longhorn beetle population
Alternative 3 Adaptive management would allow for Similar to Alternative 2. Potential to further minimize short- No
better protection and safer, more term negligible adverse impacts
effective fools.
Wilderness
Alternative 1 Physical, mechanical, and limited Possible short-term negligible or minor adverse impacts on No
herbicide use the untrammeled, experiential, and undeveloped qualities
of Wilderness character; however, these would be
outweighed by the positive impacts on the natural quality
of Wilderness character. Overall, long-term and moderate
beneficial impact on Wilderness character
Alternative 2 Use of four additional herbicides Similar fo Alfernative 1 No
Alternative 3 Adaptive management would allow for Similar to Alternatives 1 and 2 No

better protection and safer, more
effective tools.
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Archeological Resources

Alternative 1 Physical, mechanical, and limited Ground disturbance could occur. Impacts would be No
herbicide use mitigated according to the 1999 Programmatic Agreement.
Adverse impacts would not result from Alternative 1.
Alternative 2 Use of four additional herbicides Similar to Alternative 1. Herbicides used to the water line, No
thus minimizing ground disturbance and potential damage
or unearthing of archeological resources. Adverse impacts
would not result from Alternative 2.
Alternative 3 Adaptive management would allow for Similar to Alternatives 1 and 2. More effective tfreatment No
better protection and safer, more would reduce impacts. Adverse impacts would not result
effective tools. from Alternative 3.
Traditional and Cultural Properties
Alternative 1 Physical, mechanical, and limited Management actions have short-term minor adverse No
herbicide use impacts on the ability to gather traditional use plants.
Traditionally gathered plant populations can be displaced
by the continued spread of invasive plants, so the former
generally benefit from the latter’'s removal. No use of
herbicides in traditional gathering areas. Alternative 1
would result in no adverse impact.
Alternative 2 Use of four additional herbicides Additional herbicides may be used when appropriate, No
minimizing ground disturbance, therebu reducing the
potential fo damage or displace traditionally gathered
plant populations. Impacts would be mifigated according
to the 1999 Programmatic Agreement. Adverse impacts
would not result from Alternative 2.
Alternative 3 Adaptive management would allow for Similar to Alternative 2. Adverse impacts would not result No
better protection and safer, more from Alternative 3.
effective tools.
Cultural Landscape
Alternative 1 Physical, mechanical, and limited Reduce the spread of invasive plants that have the No
herbicide use potential to alter the cultural landscape. No adverse
impacts would result from Alternative 1.
Alternative 2 Use of four additional herbicides Similar fo Alternative 1. Adverse impacts would not result No
from Alternative 2.
Alternative 3 Adaptive management would allow for Similar o Alternatives 1 and 2. Adverse impacts would not No

better protection and safer, more
effective tools.

result from Alternative 3.
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Visitor Experience and Recreation

Alternative 1 Physical, mechanical, and limited Possible short-term minor to moderate adverse impact on No
herbicide use visitor experience from localized freatments and visitor
perspectives; long-term moderate beneficial impact on
visitor experience from protection of native vegetation.
Alternative 2 Use of four additional herbicides. Long-term minor beneficial impact on scenic aspect of No
visitor use in Yosemite. Alternative 2 would protect the visitor
experience from invasive species befter than Alternative 1.
Alternative 3 Adaptive management would allow for Similar to Alternative 2. Alternative 3 would protect the No
better protection and safer, more visitor experience from impacts resulting from the
effective, tools. establishment and spread of invasive species.
Park Operations
Alternative 1 Physical, mechanical, and limited Minor impacts on park operations over the long term due to | No
herbicide use additional staffing needs.
Alternative 2 Use of four additional herbicides Similar to Alternative 1. Short-term minor adverse impact No
resulting from increased management efforts and a long-
term minor beneficial impact on park operations as invasive
species are controlled. Herbicides use to the water’'s edge
would result in minor long-term beneficial impacts on park
operations.
Alternative 3 Adaptive management would allow for Similar to Alternatives 1 and 2. Improved program No

better protection and safer, more
effective tools.

effectiveness resulting from adaptive management would
result in minor long-ferm positive impacts.
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Impact Topics

The “Affected Environment/Environmental Consequences” chapter is long and complex. To help the
reader differentiate between the findings for the individual impact topics, the impact topics are
numbered.

1. SOILS

Affected Environment

Soils form over time through complex interactions between geologic source materials, climate,
topography, and living organisms, resulting in about 120 soil types in the Yosemite region (USDA 2006).
Yosemite soils are derived primarily from granitic bedrock, and are of similar chemical and
mineralogical composition. Metamorphic bedrock, found along the park’s western edge and along the
eastern edge of the Sierra Crest, underlies less than 5% of the park area. Most high-country soils
developed in place from bedrock parent material or developed in glacial material (NPS 2004).

Soil in Yosemite constitutes a diverse, intact, and functioning ecosystem that is home to a wide range of
microbial and animal groups, including bacteria, protozoa, nematodes, and fungi. Invasive plant
communities can alter nitrogen levels (Evans, Rimer, Sperry et al. 2001), phosphorus cycling (Zabinski
2002), soil biota (Belnap and Phillips 2001), and soil moisture (Enloe, DiTomaso, Orloff et al. 2004).
These changes can foster invasive plant infestations and reduce native plant diversity.

Environmental Consequences

The capacity of soil to maintain and promote a healthy ecosystem depends on the resistance of the soil
to degradation. Resistance to degradation is the ability of a soil system to function without change
through a disturbance (Pimm 1984). Disturbances that can lead to soil degradation include trampling,
climate change, alterations in hydrologic processes, and introduction of invasive species. Invasive plant
control activities, such as tilling and herbicide use, can have local effects on soil quality that are similar
to those resulting from agriculture.

This environmental assessment considers impacts on three categories of soils: sensitive soils, resilient
soils, and other soils. Sensitive soils support or have the potential to support highly valued vegetation
communities, such as meadows and wetlands. They have an aggregate structure and chemistry that are
easily affected by disturbance. Resilient soils, typically well-drained upland sandy soils, are capable of
withstanding alteration and heavier use without permanent deformation, or recover easily from
alteration and disturbance. Other soils are not considered highly valued or resilient soils. These soils are
generally more abundant than other park soils. They do not support rare or notably diverse plant
communities.

The duration of an impact is the time required for soil to recover after treatment. The impact on soil
quality is considered short-term if soil system recovery would take less than 20 years, and long-term (or
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permanent) if recovery would take over 20 years. The duration of impact for all actions described in this
plan is expected to be much less than 20 years.

Alternative 1 (No Action)

The NPS would continue to manage invasive plants through a comprehensive program that employs a
variety of physical, mechanical, chemical, and other techniques. Only when invasive plant control
objectives could not be met using these control techniques and invasive plant populations met specified
criteria would work crews use herbicides to control up to 22 priority invasive plant species. Hand tools
would continue to be the primary control tool used on sensitive soils. Treatments such as tilling would
continue on resilient and other soils. Impacts are discussed below.

1) Preventing future infestations and limiting the spread of current infestations would keep
invasive plants from displacing native plant communities. This process would result in moderate
long-term parkwide beneficial impacts on soil microorganisms, soil chemistry, and hydrologic
cycles in areas where invasive plant populations are removed, and in long-term minor benefits at
the scale of the entire park.

2) The limited use of the herbicides glyphosate and aminopyralid, and their associated adjuvants,
surfactants, and “inert” ingredients, would have a short-term negligible adverse impact on soil
quality in the immediate area where they are used (see Appendices F, G, and H). Using
herbicides instead of physical methods would result in reduced soil disturbance where plants
would otherwise be pulled or dug up by their roots. This would result in a short-term negligible
site-specific positive impact on soil quality.

3) Herbicide use is not allowed within the 10-foot buffer from standing and moving water, near
cultural use plant populations, or within 100 feet of longhorn beetle habitat. Many rhizomatous,
perennial plant species are not responsive to physical controls. Digging up plant roots can result
in the germination of seeds from the invasive plant seed bank, thus promoting their dispersal. If
rhizomatous, perennial invasive plants are not controlled near water, displacement of native
plant communities by rhizomatous invasive species could result in long-term moderate adverse
impacts on soils where invasive plant populations exist. However, invasive plant management
program actions, whether physical, cultural, chemical, or other, that are taken to control
invasive species would not result in more than localized short-term negligible adverse impacts
on park soils.

Impairment

Because the proposed actions would not result in any more than localized short-term negligible adverse
impacts on soil microorganisms and chemistry, Alternative 1 would not result in impairment of the
park’s soils for future generations.

Alternative 2 (Add Four Additional Herbicides and Address Limitations in 2008 Plan)

Under Alternative 2, the park would meet management objectives for priority invasive plant species
using a variety of physical, mechanical, chemical, and other control techniques. Four additional
herbicides (rimsulfuron, chlorsulfuron, imazapyr and triclopyr) would be added under this alternative.
Introducing aquatic formulations and the ability to spray to the water line would be of particular
importance in the control of certain non-native invasive species. The minimum amount of low-toxicity
herbicides necessary to meet management goals would be used.
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1) Impacts on soil microorganisms, chemistry, and hydrologic cycles would be similar to those
under Alternative 1.

2) The use of four additional herbicides would not result in impacts on park wetlands different
from those under Alternative 1.

3) Allowing herbicide use to the water line and within the beds and banks of Wild and Scenic rivers
would allow for more effective control of invasive species on wetland and riparian soils. This
would result in a short-term negligible adverse impact on soil quality in the immediate area
where they are used. As compared with Alternative 1, this would result in a long-term moderate
benefit to wetland and riparian soils as the vegetation growing on these soils was prevented from
being displaced by non-native plants.

Impairment

Because the proposed actions would not result in any more than localized short-term negligible adverse
impacts on soil microorganisms and chemistry, Alternative 2 would not result in impairment of the
park’s soils for future generations.

Alternative 3 (Preferred Alternative, Adaptive Management, Add Four Herbicides
and Address Limitations in 2008 Plan)

Alternative 3 is similar to Alternative 2; however, Alternative 3 implements a form of adaptive
management that would provide protocols for the introduction of additional tools, including
herbicides, should a threat arise that could not be treated with the currently available tools. Criteria for
new herbicides to be implemented include that the herbicides in question must: 1) be approved for use
by the U.S. and California environmental protection agencies, 2) be tested in a wildland setting and have
no adverse impacts, and 3) provide functionality that the currently used and proposed herbicides do not
provide (e.g., in the case of an aquatic threat such as hydrilla (Hydrilla verticillata)).

1) Impacts from Alternative 3 would be similar to those described in Alternatives 1 and 2.

2) The primary difference between Alternative 3 and Alternatives 1 and 2 would be the potential to
further minimize short-term minor adverse impacts on soils. Adaptive management would allow
more effective products to be added to the park’s toolbox as they become available. Greater
efficiency would reduce the chemical load on soils.

Impairment

Because the proposed actions would not result in any more than localized short-term negligible adverse
impacts on soil microorganisms and chemistry, Alternative 3 would not result in impairment of the
park’s soils for future generations.

Cumulative Impacts

Analysis of cumulative impacts on soil resources is based on past, present, and reasonably foreseeable
future regional actions, combined with the potential effects of the three alternatives presented here.
During the past 150 years, activities associated with urbanization (such as storm water discharge and
construction), agriculture, and forestry have contributed to adverse impacts on soils. Impacts range
from direct loss of soil ecosystems to indirect losses such as changes in water flows that saturate wetland
soils. The overall effect of statewide activities on soil ecosystems and soil quality has been adverse, long-
term, and major.
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California’s widespread and severe invasive plant problems have also adversely impacted soil resources
(Bossard, Randall, and Hoshovsky 2000). While fewer than 10% of the 1,000-plus (Hickman 1993) non-
native plant species currently established in California are recognized as serious threats, non-native
plants have changed the state’s landscapes dramatically. Some alter soil chemistry, making it difficult for
native species to survive and reproduce (Bossard et al. 2000). Present and future park actions would
restore native habitat, enhancing the biological quality of native soils. Inspection of equipment that
enters the park to ensure it is free from mud and other materials that could import invasive plant seeds,
and prescribed fire and managed wildland fire activities that remove litter, allowing oxygen to reach the
soil and returning bound nutrients, provide localized long-term minor benefits to soils.

Combined national, state, and local programs would address the growing invasive species crisis facing
California and the NPS. Control would benefit soils resources because invasive plants can alter nutrient
cycling (Zabinski 2002) and other biotic and physical processes (Belnap and Phillips 2001). Regional
invasive plant control actions sponsored by the California Department of Transportation (Caltrans),
California Department of Food and Agriculture, Mariposa County, Tuolumne County, Madera County,
the Sierra-San Joaquin Noxious Weed Alliance, and the federal agencies adjacent to Yosemite National
Park (Sierra National Forest, Stanislaus National Forest, Inyo National Forest, and the Bureau of Land
Management (BLM), Merced Canyon) each take a variety of actions to control invasive plants. These
invasive plant actions protect or restore native habitat, fostering native soil ecosystems. Past impacts on
soil ecosystems and soil quality have been adverse, long-term, and major.

Present and foreseeable future invasive plant management actions resulting from the three alternatives
presented here would contribute in a local way to reversing the major adverse impacts on soils resulting
from past actions, and would produce long-term moderate beneficial effects on soils. Current invasive
plant treatments include hand pulling, shovel shearing, mowing, changing management practices to the
advantage of native species, and using herbicides. Most invasive plants found in the park are found in
developed areas such as roadsides and campgrounds. Based upon acreages treated with herbicide by
August 19, 2010, it is estimated that 81 of the Park’s total 761,266 acres will be treated using herbicides
during the 2010 season. Only 40.7 acres were treated using herbicides in 2009. Combined adverse
impacts on soils from all invasive plant treatment methods would be local, short-term, and negligible.
Opverall, invasive plant management efforts in Yosemite National Park are expected to have local long-
term minor beneficial impacts on soils.

Conclusion

Under Alternative 1, ground-disturbing activities may result in short-term negligible adverse effects on
soil microorganisms, soil chemistry, and hydrologic cycles, but would not result in impairment.
Alternatives 2 and 3 would meet integrated pest management goals because work crews would use
physical and cultural means, as well as the minimum amount of low-toxicity herbicides necessary, to
meet management goals. While some control actions, such as digging up invasive plant roots, might
result in localized negligible to minor adverse impacts on soils, there would be long-term moderate
beneficial impacts on soil microorganisms, soil chemistry, and hydrologic cycles as invasive plant
populations are controlled. Overall, both action alternatives would result in a short-term minor or
negligible adverse impact on soils and a long-term moderate beneficial impact on soils.
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2. HYDROLOGY AND WATER QUALITY

Affected Environment

Yosemite has a Mediterranean climate, with the majority of precipitation occurring during the winter
months as rain or snow, depending upon elevation. Other than occasional high-elevation
thunderstorms, precipitation rarely occurs from late spring to late summer. Groundwater and surface
water typically recharge during the spring snowmelt.

Surface waters include over 3,200 lakes, the Merced and Tuolumne rivers and their associated streams,
and multiple wetlands. Subsurface flow paths and rates, as well as basin groundwater residence times,
have been little studied in Yosemite, but they are likely to play a large role in regional hydrologic cycles.
With over 94% of the park designated as Wilderness, surface and subsurface flow is largely unaltered by
human activities.

Water quality is important to the health of habitats throughout the park. It is generally excellent, with
most surface and subsurface waters having low concentrations of minerals and organic contaminants.
The direct input of contaminants into Yosemite’s water bodies is small, and it is localized in areas that
are used heavily by visitors (NPS 2000). The surface water quality throughout most of Yosemite is
beneficial to freshwater habitat (California Regional Water Quality Control Board Central Valley
Region 1998). Surface water in the park exhibits considerable variability in chemical composition,
despite the relative homogeneity of bedrock chemistry (Clow, Mast, and Campbell 1996). Surface water
in most of the Merced River basin is diluted and lacking in dissolved solids, making the ecosystem
sensitive to human disturbances and pollution (Clow et al. 1996).

Recent Park Herbicide Use and Expected Water Quality Impacts from Herbicide Use

The Tuolumne River watershed, which includes the Hetch Hetchy Reservoir, provides 85% of San
Francisco’s total water needs. Because of its high quality, water from the Hetch Hetchy Reservoir is
treated, but not filtered. Herbicides, if they are not used according to their labels, can have an adverse
effect on drinking water quality and sensitive wetland, lake, and riparian habitats and species. Such
effects will not occur in Yosemite, as herbicides will not be used at rates that exceed those stated on the
label. Park managers carefully considered whether water quality monitoring would be necessary in
conjunction with herbicide use. Relevant studies were reviewed. Toxicologists, university scholars, and
resource managers were consulted. The results of the analysis led park managers to conclude that water
quality monitoring would be unnecessary given the low human and environmental toxicity of the
herbicides selected for use, and the very limited current and expected use of herbicides in Yosemite
National Park. For example, during the 2009 and 2010 field seasons, a total of 26.9 gallons of glyphosate
and 2.2 gallons of aminopyralid were applied to 120 acres of the park (Figure llI-2). This amounts to
0.01% of Yosemite’s 761,266 acres having been treated using herbicides over those two years. The entire
area treated during those two years is dispersed throughout the park and is cumulatively smaller than
most agricultural operations.

Aerial application of herbicides is not included in any of the alternatives; however, studies analyzing the
impacts of this application type can inform the park as to possible impacts on surface water quality and
wildlife (see studies listed below). Studies performed on working forest lands have analyzed the impacts
on water quality resulting from aerial pesticide applications performed at the landscape scale. In these
studies, the scale of application was far larger than is used within Yosemite National Park. In these
forestry studies, herbicides were applied across areas tens or hundreds of acres in size. In Yosemite
National Park, herbicides are applied using targeted applications from a backpack handline attached to
a truck-mounted sprayer or wands connected to a backpack-mounted sprayer. The gross area of

Invasive Plant Management Plan Update—Yosemite 11-17



III: Affected Environment/Environmental Consequences 2. Hydrology and Water Quality

herbicide application is generally less than an acre. Spot spraying of targeted plants results in direct
application of herbicides to only a fraction of the gross area. In spite of these differences, the following
forestry studies can inform the park as to possible impacts on surface water quality and wildlife resulting
from the relatively far more limited herbicide applications in Yosemite:

1) Ina 2004 California study, herbicide drift and impacts on amphibians were assessed in
conjunction with aerial applications of clopyralid, used to treat yellow star-thistle (DiTomaso et
al.).The study found that even where aerial applications were made almost to the water’s edge,
concentrations in the water were less than 0.25 parts per billion. Even when clopyralid was
deliberately applied directly into standing water where larval toads were present, a worst-case
scenario, the resulting herbicide concentrations in water were below concentrations toxic to
amphibians.

2) Astudy from the Oregon Department of Forestry (Oregon Department of Forestry 2002) that
assessed the possible impacts of drift or post rain runoff from pesticide use in natural areas
found no discernable residue in water samples. In this study, herbicides, fungicides, insecticides,
and rodenticides were applied aerially to forest plots to aid in the reestablishment, growth, and
survival of forest tree species throughout Oregon. Buffer zones of 0, 60, or 300 feet were
established, depending upon stream or wetland classification. Five samples and a control sample
were collected at 26 sites. No pesticides were detected at greater than method detection levels of
1 part per billion. Twenty-five post spray samples were also tested at method detection levels
that ranged from 0.04 to 0.5 parts per billion, with seven detections (Figure Il1-1). These results
were similar to those of other studies conducted in Oregon and Washington in the 1980s and
1990s. The results indicated that the majority of the 24-hour-average composite samples
contained either no detectable residue or less than 1.0 part per billion of the applied pesticide
(Oregon Department of Forestry 1992; Rashin and Graber 1993).

3) In 2007, The Sierra National Forest, located west and south of Yosemite National Park,
conducted water quality monitoring for glyphosate (personal communication, Joanna Clines,
forest botanist with Sierra National Forest, 2007) to control yellow star-thistle in the Merced
River Canyon. During water quality sampling following the application, no residual herbicides
were detected.

Environmental Consequences

Invasive plant control activities under the three alternatives could result in two types of impacts on
water quality: 1) changes in sediment loading due to soil disturbance from hand pulling, trampling, or
digging of roots, and 2) direct inputs of pollutants due to herbicide use. Five risk assessment factors
were analyzed for each of the six herbicides: 1) toxicity, 2) bioaccumulation, 3) acute impact, 4) half-life
in water and soils, and 5) mechanisms of degradation. Details for each herbicide are summarized in the
alternatives sections. A thorough discussion of each herbicide is located in Appendix G.

As part of the analysis for this plan, park scientists evaluated the potential of each alternative to increase
turbidity and chemical contaminants in the park’s surface and subsurface waters. Disturbances to the
land surface can increase the quantity of sediment in surface waters, which can adversely affect aquatic
habitat and biota.

Duration of Impact. The duration of an impact is the time required for water quality to return to
pretreatment conditions. The impact is considered short-term if water quality would return to
pretreatment conditions in several hours. The impact is considered long-term if it would take longer
than several hours for water quality to return to pretreatment conditions.
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Notes: A method detection level equal to 0.04 to 1.0 part per billion. Seven out of twenty-five samples tested
at method detection levels of less than one part per billion contained trace concentrations of pesticide.
(Oregon Department of Forestry 1992)

Figure I1I-1. Concentrations of Pesticides Detected in 129 Post-Spray Samples from 26 Operations

Alternative 1 (No Action)

The NPS would continue to manage invasive plants through a comprehensive program that employs a
variety of physical, mechanical, chemical, and other techniques. Only when invasive plant control
objectives could not be met using these control techniques and invasive plant populations met specified
criteria would work crews use herbicides to control up to 22 priority invasive plant species outside of,
and 2 species inside, designated Wilderness. Hand tools would continue to be the primary control tool
used on sensitive soils. Treatments such as tilling would continue on resilient and other soils.
Prevention, early detection, and prioritization practices would continue to distribute resources as
effectively as possible. Risks for the chemicals currently being used were assessed in terms of toxicity,
bioaccumulation, acute impact, half-life in water and soil, and mechanism of degradation. Impacts and
risk assessments are described below.

The information below is summarized from Appendices F, G, and H.

1) Toxicity: Glyphosate and aminopyralid mimic plant hormones called auxins. Glyphosate has
been tested on a variety of wildlife, birds, and mammals in both laboratory and wildland
environments. Because these herbicides function in ways specific to plant and not animal
physiology, they are of low toxicity to animals, including fish, amphibians, and insects.

2) Bioaccumulation: The two chemicals used currently, glyphosate and aminopyralid, are passed
through urine and feces unchanged and are thought not to bioaccumulate (Schuette 1998). In a
study cited in Franz, Mao, and Sikorski (1997), scientists found that rats excreted 97.5% of an
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administered dose in their urine and feces. Other metabolism studies have found that glyphosate
residues have minimal tissue retention and are eliminated rapidly from various animal species,
including mammals, birds, and fish (Franz et al. 1997). In oral ingestion studies, less than 0.73%
of ingested aminopyralid was recovered in animal tissues.

3) Acute Impact: Most studies involving glyphosate have shown no adverse effects on soil
microorganisms, including soil nitrogen cycling processes. Glyphosate is no more than slightly
toxic to fish, and practically non-toxic to amphibians and aquatic invertebrate animals. LD50 for
glyphosate in mammals ranges from 1700-6,000mg/kg; for aminopyralid, LD50 is
>5,000mg/kg/day. For comparison, LD50 for caffeine is 127 mg/kg (Science Lab 2005a) and for
table salt (sodium chloride) is 3,000 mg/kg (Science Lab 2005b).

4) Half-life in water and soil: The half-life for glyphosate in water is a few days to two weeks.
Because glyphosate binds quickly and strongly to soils, it is not mobile, does not displace easily,
and is no longer available to plants. The half-life in soil for glyphosate ranges from 1-197 days.
The half-life of aminopyralid ranges from 6-533 days, with the latter being the case assuming
that all “non extractable residues” were the parent chemical (PMRA 2007).

5) Mechanisms of degradation: Glyphosate is biodegraded in both water and soil, primarily by
microorganisms. Aminopyralid is likely to degrade aerobically by metabolism in the soil. On the
surface, photo-degradation occurs with a half-life of 72 days.

Considering the risk assessment, impacts could include the following;:

1) Ground-disturbing activities from physical removal of invasive plant roots near streams could
result in negligible short-term increases in sediment loading or turbidity. The use of weed
trimmers and other motorized and non-motorized equipment would result in negligible short-
term increases of contaminant inputs to park waters.

2) Because of low toxicity and targeted application, the use of aquatic glyphosate formulations
using standard application rates and techniques have short-term localized negligible adverse
impacts on water quality, birds, mammals, fish, and invertebrates (U.S. Forest Service 2003;
Relyea 2005a; Thompson, Solomon, Woijtaaszek, et al. 2006).

3) Because of aminopyralid’s low toxicity and short half-life, its use according to the application
rates and techniques approved on the label (see Appendices G and H) would result in short-
term negligible adverse impacts on water quality.

Impairment

Because the proposed actions would not result in any more than localized short-term negligible adverse
impacts on water quality and aquatic flora and fauna, Alternative 1 would not result in impairment of
the park’s water quality for future generations.

Alternative 2 (Add Four Additional Herbicides and Address Limitations in 2008 Plan)

Under Alternative 2, the NPS would meet management objectives for priority invasive plant species
using a variety of physical, mechanical, chemical, and other control techniques. Alternative 2 introduces
four herbicides to treat invasive species that the herbicides under the existing plan cannot efficiently
treat. The additional herbicides are approved by the U.S. and California environmental protection
agencies and have been recommended by invasive plant researchers, toxicologists, and resource
management specialists. Alternative 2 would meet integrated pest management goals because work
crews would use the minimum amount of low-toxicity herbicides necessary to meet management goals.
Impacts and risk assessments are described below. Risk assessment for Alternative 2 includes the
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assessment for the chemicals currently being used in addition to the four proposed herbicides. They
were assessed for toxicity, bioaccumulation, acute impact, half-life in water and soil, and mechanisms of
degradation.

After reviewing the above studies, and because of the very limited current and expected use of
herbicides in Yosemite National Park, resource managers at Yosemite National Park have decided not
to conduct water quality monitoring for the four herbicides proposed for use under Alternative 2. This
decision was supported by Joel Trumbo, staff environmental scientist with the Pesticides Investigations
Unit of the California Department of Fish and Game, and Joseph DiTomaso, non-crop weed specialist,
Department of Vegetable Crops, University of California, Davis. The experts concurred that at current
and proposed rates of herbicide application, expected rates of detection for herbicides in surface waters
in Yosemite could be in the parts per quadrillion, that is, below detection limits.

Studies show that the four additional chemicals being proposed in Alternatives 2 and 3, triclopyr,
imazapyr, rimsulfuron, and chlorsulfuron, are practically non-toxic to fish and mammals, rapidly
eliminated in urine and fecal matter, and thought to not bioaccumulate (Appendix G). They have half -
lives in aqueous environments ranging from 0.5 days for triclopyr to 23 days for chlorsulfuron. The
small amounts of herbicide use being proposed, coupled with application occurring during the dry time
of the year, minimizes risks to wildlife.

The information below is summarized from Appendix G.

1) Toxicity: Triclopyr mimics plant compounds known as auxins. Imazapyr, rimsulfuron, and
chlorsulfuron inhibit the enzyme acetolactate synthase. Because these herbicides function in
ways specific to plant physiology, they are of low toxicity to animals, including fish and insects.
There is no evidence of acute or chronic neurotoxicity resulting from exposure to imazapyr.
Chlorsulfuron presents little hazard to the environment because it is used at low rates and
degrades relatively quickly in most field situations.

2) Bioaccumulation: When fed to test animals, triclopyr was excreted unchanged; imazapyr was
excreted rapidly in the urine and feces with no residues accumulating in the liver, kidney,
muscle, fat, or blood; rimsulfuron was rapidly eliminated via urinary and fecal excretion in rats;
and chlorsulfuron passed through the digestive tract largely unmetabolized and unchanged.
These studies suggest bioaccumulation of these herbicides does not readily occur.

3) Acute Impact: Acute toxicity levels (LD50) for triclopyr for mammals ranged from 310-713
mg/kg and for ducks was 1698 mg/kg; studies suggest triclopyr is not an endocrine disruptor.
Imazapyr LD50 for rats was >5000 mg/kg; studies suggest imazapyr is not a carcinogen and has
no known reproductive effects. LD50 for rimsulfuron is >5,000 mg/kg for rats and >2,000 mg/kg
for rabbits. LD50 for chlorsulfuron was between 5,000 and 6,000 mg/kg for rats.

4) Half-life in water and soil: Half-lives in aqueous solutions were relatively similar for three of
the four chemicals: triclopyr- 0.5-7.5 days; imazapyr- 3-5 days and; rimsulfuron- 0.2-4.6 days.
The rate of hydrolysis of chlorsulfuron is influenced by pH and can range from 23 days (pH=5)
to 53 days (pH=>7.5). In soils, dissipation rates varied. Triclopyr ranged from 2.8-5.8 days; 19-34
days were necessary for imazapyr; 18-21 days at 25°C under aerobic and anaerobic conditions
were needed for rimsulfuron; and 14 to 320 days were needed for chlorsulfuron.

5) Mechanisms of degradation: Microbial degradation is the main dissipation route of triclopyr.
Degradation of imazapyr takes place mainly through photolysis in an aqueous environment.
There is little to no photodegradation of imazapyr in soil, and the herbicide is not readily
degraded by other chemical processes. Adsorption of rimsulfuron differs among various soil
types. The adsorption increases with the increasing amount of organic matter or clay content.
Photolysis and volatilization are relatively minor processes. Degradation by hydrolysis appears
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to be the most significant mechanism for degradation of chlorsulfuron, but is significant only in
acidic environments. Soil microbes break down chlorsulfuron, and breakdown takes place
faster in moist soils and at higher temperatures. In forest dissipation studies, triclopyr, imazapyr,
and rimsulfuron show the potential for groundwater contamination to be minimal.
Chlorsulfuron has a high potential to contaminate groundwater, but due to its relatively rapid
degradation in plants and soils, low use rates, and low toxicity, it is not likely to cause significant
contamination.

Considering the risk assessment, impacts could include the following:

1) Impacts of Alternative 2 would be similar to those under Alternative 1.

2) The ability to spray to the water line would be of particular importance in the control of certain
non-native invasive species. This additional herbicide use would have a negligible adverse effect
on water quality in the short term, and a negligible positive benefit to water quality in the long
term as invasive plant populations near water are controlled.

3) More herbicides could be used as they become a regular part of the park’s invasive plant
management toolbox. This increase would be countered by the fact that smaller amounts of
more effective herbicides could also be used for treating invasive plant populations. There
would be a long-term benefit because, as invasive plant populations are controlled, less
herbicide would have to be used. The use of four additional herbicides would not result in
impacts on park wetlands different from those under Alternative 1.

Impairment

Because the proposed actions would not result in any more than localized short-term negligible adverse
impacts on water quality and aquatic flora and fauna, Alternative 2 would not result in impairment of
the park’s water quality for future generations.

Alternative 3 (Preferred Alternative, Adaptive Management, Add Four Herbicides
and Address Limitations in 2008 Plan)

Alternative 3 is similar to Alternative 2; however, Alternative 3 implements adaptive management that
establishes protocols for the introduction of additional tools. Additional herbicides may be approved
for use if they: 1) are approved for use by the U.S. and California environmental protection agencies, 2)
have been used and tested previously in a wildland setting and have minimal adverse impacts, and 3)
provide functionality and safety that herbicides that are currently used and proposed do not provide
(e.g., in cases of aquatic threat such as purple loosestrife and hydrilla). Additionally, there is potential to
further minimize short-term negligible adverse impacts on water quality as more effective products
become available and replace what is being used. Greater efficiency resulting from adaptive
management would reduce chemical load on park waters, resulting in a negligible long-term beneficial
impact on water quality.

Considering the risk assessment, impacts could include the following:

1) Impacts of Alternative 3 would be similar to those of Alternatives 1 and 2.

2) Any additional herbicides would undergo an assessment of risks to human health, water quality,
and aquatic wildlife and non-target plants before being approved for use (Appendix G).
Additional herbicides would not be considered if their use would cause more than a minor
adverse short-term impact on hydrology and water quality.
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3) Work plans proposing aquatic herbicide use (i.e., spraying directly in a water source) would go
through the environmental compliance process. Only low-toxicity aquatic herbicide
formulations would be used. Spraying in water would not be considered if such an action would
cause more than a minor adverse short-term impact on hydrology and water quality.

Impairment

Because the proposed actions would not result in any more than localized short-term negligible adverse
impacts on water quality and aquatic flora and fauna, Alternative 3 would not result in impairment of
the park’s water quality for future generations.

Cumulative Impacts

Cumulative impacts on hydrology and water quality resources are determined based on analysis of past,
present, and reasonably foreseeable future actions in California and the Yosemite region in conjunction
with the potential effects of these alternatives. Over the past 150 years, activities associated with
urbanization in California have contributed to adverse impacts on water flow patterns and water
quality. Municipal and industrial installations such as power plants, wastewater treatment facilities,
factories, and oil refineries continue to have an adverse affect on water resources due to alteration of
water flow and discharge of effluents. Agriculture and silviculture practices have led to erosion of soils
and non-point source discharge of nutrients and chemicals into streams, rivers, and coastal waters.

In the Sierra Nevada, chemical water quality may be impaired downstream of urban centers, mines, and
extensive land use zones (Centers for Water and Wildland Resources 1996). Many low- to middle-
elevation reservoirs accumulate near-toxic levels of mercury. Water diversions have increased salinity in
lakes on the east side of the Sierra Nevada. Dams and diversions have profoundly altered the timing and
amount of stream flows. The overall effect of statewide activities on hydrologic flows and water quality
has been adverse, long-term, and major.

Present and future regional activities in the Yosemite region would have both beneficial and adverse
impacts on hydrology and water quality. Planning efforts regarding large-scale watersheds such as the
Merced and Tuolumne Wild and Scenic comprehensive management plans would protect and enhance
Wild and Scenic river values. Hydrologic and ecosystem restoration efforts would produce local long-
term minor beneficial effects on hydrology, including natural inundation periods.

Past impacts on hydrology and water quality have been adverse, long-term, and major. Present and
foreseeable future actions would contribute to reversing the major adverse impacts of past actions on
hydrology and water quality in California and the Yosemite region, and would produce long-term
minor beneficial effects on hydrology and water quality. These past, present, and future effects, along
with the long-term negligible adverse impacts of all three alternatives, would result in long-term adverse
minor impacts.

Conclusion

Under Alternative 3, ground-disturbing activities may result in short-term negligible adverse increases
in sediment loading or turbidity. Because the proposed actions would be expected to result in negligible
adverse impacts on water quality, Alternative 1 would not result in impairment.

Increased prevention, early detection, and monitoring under the action alternatives would have a
negligible beneficial impact on water quality. Proposed ground-disturbing activities would result in a
negligible increase in sediment loading. Because there would be limited herbicide use and limited
reductions in other sources such as weed trimmers and equipment, the impact on water quality would
be long-term, negligible, and adverse. Because the action alternatives would be expected to result in
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negligible adverse impacts on water quality, they would not result in impairment of the park’s water
quality for future generations.

3. WETLANDS

Affected Environment

Wetlands are defined by the U.S. Fish and Wildlife Service (USFWS) and the NPS as lands in transition
between terrestrial and aquatic systems, where the water table is usually at or near the surface, or
shallow water that covers the land (at least seasonally). Three key features characterize wetlands: the
presence of standing water throughout part of the growing season, unique wetland soils, and vegetation
adapted to or tolerant of saturated soils. Hydrology is the primary driver of wetland ecosystems, leading
to the development of wetland soils and biotic communities.

Wetlands provide major contributions to ecosystem productivity, as well as structural and biological
diversity. Many Sierra Nevada plants and animals depend entirely on wetlands. Wetlands also perform
vital hydrological processes such as flood abatement, sediment retention, groundwater recharge,
nutrient capture, and decomposition of organic matter.

Yosemite wetlands occur in and near meadow, riparian, and pond habitats. The NPS uses a system
created by the USFWS (Cowardin, Carter, Golet et al. 1979) as the standard to define, classify, and
inventory wetlands. In 1995, the USFWS mapped over 19,100 acres of wetland habitat in Yosemite as
part of the National Wetlands Inventory (USFWS 1995). The actual acreage of wetlands in Yosemite is
probably larger, as national wetlands inventory mapping misses many wetlands smaller than 5 acres.
Wetlands are particularly vulnerable to invasive plants. Although wetlands constitute less than 6% of
the earth’s land mass, 24% of the world’s most invasive plants are wetland species (Zedler and Kercher
2004). Invasive plant infestations can degrade wetland habitat by changing sediment loading, surface
and subsurface flows, vegetation structure, soil chemistry and biota, and water table depth (Gordon
1998). Wetlands with a history of hydrological disturbance tend to be more invaded than undisturbed
wetlands. This is evident in Yosemite Valley, particularly in meadows where culverts and ditches have
altered surface and groundwater flows. Such meadows are now dominated by non-native perennial
grasses.

Of the over 200 species of non-native plants known to occur in Yosemite, 29% have the potential to
occur in wetlands (USFWS 1997) (Appendix B). Wetland invasive plants typically follow the same
elevation pattern as native species, and are more widespread at lower elevations and less common at
higher elevations. A 2005 Yosemite inventory of non-native plants in riparian habitats (typically wetland
habitats) found non-native plant species in 46% of the riparian plots surveyed (Kane, Heath, and Kuhn
2006).

One relatively recent invader, velvet grass, documented on over 285 acres, forms one of the largest
invasive plant infestations in Yosemite wetlands. A prolific seed producer, it often forms monocultures
that displace native plant habitats and the wildlife that depend upon these habitats. This includes
amphibians, some of which are park species of concern

Himalayan and cut-leaved blackberry (Rubus laciniatus) are the primary invaders of wetlands in
Yosemite Valley. Over 85 acres are infested by non-native blackberry in Yosemite Valley. Blackberry is
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also scattered in low- and mid-elevation wetlands and riparian areas in other areas of the park. Black
locust and tree-of-heaven are other higher-priority invasive plants that have been documented in park
wetlands.

A total of 3.5 canopy acres of Himalayan blackberry and velvet grass were treated in seasonally dry
wetlands using herbicides in 2009. Based upon acres treated as of August 19, 2010, an estimated 5.5
canopy acres of Himalayan blackberry will be treated in wetlands in 2010. That constitutes 0.0002% of
the park’s estimated 19,100 total acres of wetlands. Herbicide use is expected to rise slightly for the next
five years as the backlog of existing-priority invasive plant populations is controlled. Once existing-
priority invasive plant populations are brought under control, the program emphasis would switch to
early detection and eradication, and herbicide use in wetlands would be expected to decline.

Environmental Consequences

The NPS manages wetlands in compliance with Executive Order 11990 (Wetland Protection), the Clean
Water Act, and the Rivers and Harbors Appropriation Act of 1899, and in accordance with the
procedures described in NPS Director’s Order 77-1: Wetland Protection. Executive Order 11990 directs
the NPS to: 1) provide leadership and take action to minimize the destruction, loss, or degradation of
wetlands; 2) preserve and enhance the natural and beneficial values of wetlands; and 3) avoid direct and
indirect support of new construction in wetlands unless no practicable alternatives exist. This analysis
focuses on the potential for actions to affect the natural and beneficial values of wetlands. Examples of
wetland functions and values include the following:

e biotic functions such as supporting habitat and fish, wildlife and special status species diversity,
floral and faunal productivity;

e hydrologic functions such as flood attenuation, stream-flow maintenance, groundwater recharge
and discharge, water supply, erosion and sediment control, and water purification;

e cultural values such as aesthetics, education, historical values, archeological values, recreation and
interpretation; and

o research/scientific values such as reference sites for research on unaffected ecosystems.

Duration of Impact. The duration of an impact is the time required for wetlands to return to
pretreatment conditions. Short-term impacts are those that would last up to 10 years following
implementation of an alternative. Long-term impacts would last longer than 10 years after
implementation of an alternative.

Alternative 1 (No Action)

The NPS would continue to manage invasive plants through a comprehensive program that employs a
variety of physical, mechanical, chemical, and other techniques. Only when invasive plant control
objectives could not be met using these control techniques and invasive plant populations met specified
criteria would work crews use herbicides to control up to 22 priority invasive plant species outside of
and 2 species inside of designated Wilderness. Hand tools would continue to be the primary control
tool used on sensitive soils. Treatments such as tilling would continue on resilient and other soils.
Prevention, early detection, and prioritization practices would continue to distribute resources as
effectively as possible. Impacts are described below.

1) Invasive plant prevention and early detection and eradication and prevention would have long-
term moderate beneficial impact on wetlands
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2) Physical and mechanical invasive plant removal could result in localized short-term negligible
adverse impacts on wetland soils.

3) The use of herbicides would allow the park to meet management objectives for nine invasive
plants with the potential to invade non-Wilderness wetlands: Himalayan and cut-leaved
blackberry, velvet grass, perennial pepperweed, giant reed, bull thistle, ox-eye daisy, tree-of-
heaven, and black locust. Herbicides would be used on Himalayan blackberry and velvet grass
only in the 95% of the park that is designated Wilderness. Glyphosate would be used in
wetlands and riparian areas at least 10 feet from standing water during the dry season.
Glyphosate applications, and the trampling associated with herbicide applications, could result
in localized short-term negligible adverse impacts on adjacent native vegetation.

4) The use of glyphosate to control wetland invasive plants would have a localized negligible
adverse effect on native amphibians and other wetland wildlife (see “Wildlife” section, Chapter
II). Glyphosate is not expected to affect wetland water quality (see “Hydrology and Water
Quality” section in this chapter).

5) Compared with physical and mechanical treatments, the use of herbicides would reduce the
extent and intensity of disturbance to wetland soils, and would more effectively treat some
invasive species, particularly rhizomatous perennials. Native species’ abundance and diversity
would increase in restored sites, thereby enhancing natural habitat for native wildlife. There
would be no impacts on hydrologic functions (e.g., flood attenuation, stream flow maintenance,
groundwater recharge and discharge, water supply, erosion and sediment control, water
purification).

6) Under the 2008 Plan, no herbicide treatment would occur within 10 feet of standing or moving
water. Only two species, Himalayan blackberry and velvet grass, would be treated with
herbicides in wetlands located in designated Wilderness. The success of physical methods for
controlling these species has been limited in the park because physical control, especially for
rhizomatous species, requires multiple labor- and time-intensive treatments per year over many
years. Staffing and monetary resources for such intensive efforts are limited. Restrictions on the
use of herbicides to treat invasive species near water and within the bed and banks of Wild and
Scenic rivers could limit the ability of resource managers to control wetland and riparian
invasive species, allowing these species to spread further throughout the park. However,
invasive plant management program actions taken to control invasive species, whether physical,
cultural, chemical, or other, would not result in more than localized short-term negligible
adverse impacts on park wetlands.

Impairment

Because the proposed actions would not result in any more than localized short-term negligible adverse
impacts on wetland, riparian, and lakeshore soils, hydrology, and wildlife, Alternative 1 would not result
in impairment of the park’s wetlands for future generations.

Alternative 2 (Add Four Additional Herbicides and Address Limitations in 2008 Plan)

Under Alternative 2, the NPS would meet management objectives for priority invasive plant species
using a variety of physical, mechanical, chemical, and other control techniques. Four additional
herbicides (rimsulfuron, chlorsulfuron, imazapyr, and triclopyr) would be added to this plan to allow
for more effective treatment of a wider range of invasive species. The additional herbicides are U.S. and
CAL EPA approved, and recommended by toxicologists, invasive plant researchers, and resource
management specialists for their efficacy, negligible human health effects, and low environmental
effects. Introducing an additional aquatic herbicide and the ability to spray to the water line would be of
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particular importance in the control of certain non-native invasive species. Alternative 2 would meet
integrated pest management goals because work crews would use the minimum amount of low-toxicity
herbicides necessary to meet management goals. Impacts could include the following;

1) Impacts would be similar to Alternative 1. The use of four additional herbicides would not result
in impacts on park wetlands different from those under Alternative 1.

2) Herbicide use in wetlands has been, and is expected to remain, very limited; an estimated 5.5
canopy acres of wetland, or 0.0002% of the park’s total wetland acreage, were treated in 2010.
Should Alternative 2 be adopted, this acreage is expected to rise slightly as more herbicides are
used near water. Even if this acreage quadrupled under Alternative 2, only 22 acres, or 0.001%
of Yosemite Park wetlands, would be treated in any one year. The total acreage treated is
expected to decline significantly after five years, as priority species are controlled and program
emphasis switches to early detection and control.

3) Allowing the use of herbicides to control invasive species to the water’s edge would result in
more effective control of wetland and riparian invasive species. This is very important for
protecting the integrity of the park’s native vegetation communities, as rivers and streams are a
primary vector for the spread of invasive species propagules. This would result in long-term
moderate beneficial impacts on park wetlands, lakeshores, and riparian areas.

Impairment

Because the proposed actions would not result in any more than localized short-term negligible adverse
impacts on wetland, riparian, and lakeshore soils, hydrology, and wildlife, Alternative 2 would not result
in impairment of the park’s wetlands for future generations.

Alternative 3 (Preferred Alternative, Adaptive Management, Add Four Herbicides
and Address Limitations in 2008 Plan)

Alternative 3 is similar to Alternative 2; however, Alternative 3 implements adaptive management, which
provides protocols for the introduction of additional tools, including herbicides, should a threat arise
that could not be treated with the currently available tools. If new herbicides are to be used, they must:
1) be U.S. and CAL EPA approved, 2) be tested in a wildland setting and display no adverse impacts, and
3) provide functionality that the currently used and proposed herbicides do not provide (e.g., against
aquatic threat such as hydrilla). Impacts could include the following;

1) Impacts would be similar to those in Alternatives 1 and 2.

2) There is potential for short-term localized negligible adverse impacts on wetland water quality,
soils, wildlife, and native plants resulting from the physical and chemical controls listed under
Alternative 3.

3) Greater efficiency may result from adaptive management and the introduction of safer or more
effective herbicides; in addition, the ability to consider the use of herbicides on plants growing
in standing water would result in better protection of park resources, and thus in long-term
moderate beneficial impacts on park wetlands, lakeshores, and riparian areas.

Impairment

Because the proposed actions would not result in any more than localized short-term negligible adverse
impacts on wetland, riparian, and lakeshore soils, hydrology, and wildlife, Alternative 3 would not result
in impairment of the park’s wetlands for future generations.
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Cumulative Impacts

Cumulative impacts on wetland resources are based on analysis of past, present, and reasonably
foreseeable future actions in the Yosemite region in conjunction with the potential effects of these
alternatives. Over half of the wetland area around the globe has been lost, and much of the remaining
wetland area is degraded (Zedler and Kercher 2004). Drainage for agriculture has been the primary
cause of wetland loss; as of 1985, 26% of the global wetland area has been drained for purposes of
intensive agriculture. Wetlands are the most altered and impaired habitat of the Sierra Nevada, and, asa
small proportion of the landscape, are relatively rare (Hughes 1934; SNEP 1996). Dams, roads, and
diversions in the Sierra Nevada have had a profound effect on streamflow patterns and water
temperatures. Broad valleys with wide riparian wetlands were often used as reservoir sites. Much of the
flat water on the western slope of the Sierra Nevada below 5,000 feet in elevation is artificial. These past
actions have had long-term adverse effects on regional wetland habitats.

Present and future regional activities would have both beneficial and adverse impacts on wetlands.
Some of the regional and local actions listed in Appendix I, such as the Utilities Master Plan, could take
place near wetlands. Yosemite National Park and other agencies ensure there would be no net loss of
wetlands to follow the mandates of the Clean Water Act. Parkwide planning efforts, such as the Merced
and Tuolumne Wild and Scenic comprehensive management plans, are mandated to protect and
enhance river values within each watershed. Present and future park actions would restore native
wetland habitat. Present and future regional actions would have localized long-term moderate
beneficial impacts on wetlands.

Past impacts on wetlands have been adverse, long-term, and major. Present and foreseeable future
actions would contribute to reversing the major adverse impacts of past actions, and would have a long-
term minor beneficial effect on wetlands. Continuing impacts from these past, present, and future
actions, along with the local long-term negligible adverse impacts of the alternatives, would result in
long-term adverse minor impacts on wetlands.

Conclusion

Early detection and prevention measures would have a long-term minor beneficial impact on wetlands.
Implementation of comprehensive measures to protect wetlands would have a long-term minor
beneficial impact on wetlands. Control actions would have a short-term minor adverse impact and a
long-term minor beneficial impact. Integrated pest management goals would be met because work
crews would use the minimum amount of herbicides necessary to meet management goals. Overall, the
alternatives represent a long-term minor and moderate beneficial impact to wetlands. Because long-
term impacts on wetlands associated with these alternatives would be minor and beneficial, they would
not result in impairment of the park’s wetland resources for future generations.
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4. VEGETATION

Affected Environment

Over 1400 native vascular plant species have been documented in Yosemite National Park (personal
communication, Alison Colwell, botanist, Yosemite National Park). Additional species continue to be
discovered. Although Yosemite constitutes less than 1% of the area of California, nearly 23% of all
plants in the state are represented within the park. The remarkable floristic diversity over such a
relatively small area can be attributed in large part to the steep elevation gradient of the Sierra Nevada,
as well as other physical factors such as hydrology and climate.

Non-native Plant Species

Invasive species are increasingly considered to be important drivers of global ecological change (Mack,
Simberloff, Lonsdale, et al. 2000). Invasive species have been shown to displace native organisms
(Tilman 1999), damage populations of rare species (King 1985), degrade ecosystem structures, alter
nutrient cycling and soil chemistry(Vitousek and Walker 1989; Ehrenfeld 2003), and change water
availability for native plants and animals (D’Antonio and Mahall 1991). Relationships among plants,
animals, soil, and water that have taken thousands of years to form are being altered over a short period
through the introduction of invasive plants.

Proportion of Non-native Species for Each
Vegetation Zone
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Figure III-2. Proportion of Non-native Species per Elevation Zone in Yosemite National Park

Over 200 non-native plant species have been documented within Yosemite National Park and the Fl
Portal Administrative Unit (see Appendices B and O). These non-native plants are not evenly
distributed across Yosemite’s landscape (Figure III-2). Vast expanses of the highest elevations of
Yosemite National Park remain free of non-native plants, while non-native plants dominate many low-
elevation areas. Areas that are free of invasive plants are susceptible to future invasions, as illustrated by
the widespread plant invasions in other high-elevation mountain regions in western North America
(Pauchard et al. 2009; D’Antonio et al. 2004).

Non-native plant invasions occur in three phases: introduction, colonization, and naturalization
(Groves 1986; Cousens and Mortimer 1995). Non-native plants can be introduced either intentionally
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or through accidental means. Most dispersal is the result of human action (Mack and Lonsdale 2001).
Not all introduced plants become established. Intentional introductions occur when plants are brought
in for ornamental or other economic reasons and then spread beyond their initial location. The
colonization phase of invasion is characterized by rapid population growth.

Soil degradation and other types of ecological disturbances can promote the introduction and
establishment of invasive plants. Disturbances due to foot and vehicular traffic off of paved roads can
also create suitable habitat for invasive species (Hobbs and Huenneke 1992; D’Antonio, Dudley, and
Mack 1999). The types of environmental changes that promote plant invasion range in scale and
intensity from local disturbances (such as moderate foot traffic along a trail or within a construction
site) to large-scale impacts (such as increased atmospheric nitrogen deposition and climate change
(Weiss 1999). Natural disturbances such as floods or herbivory by native animals can also facilitate the
establishment and spread of invasive species. In Yosemite, sites such as campgrounds, pack stations,
staging areas, road corridors, recent construction sites, and riparian corridors are particularly
vulnerable to new infestations of invasive plants.

Figure I1I-3: Yellow Star-thistle Populations in Yosemite National Park and the El Portal Administrative Area

Nearly 100 acres in the park are grossly infested with yellow star-thistle, and the plant threatens
thousands of additional acres of park land (Figure III-3). The vast majority of the yellow star-thistle in
Yosemite is found on the steep slopes of Merced Canyon above El Portal. Since 1995, the park has made
substantial strides in controlling the spread of yellow star-thistle in the lowest reaches of the park. In
these areas, many native plants have returned. Monitoring results have shown a twofold increase in
native species richness, as well as an increase in invasive annuals, in places where yellow star-thistle has
been removed (NPS 2006d). NPS staff has effectively treated infestations of yellow star-thistle using
hand-held weed trimmers and hand pulling. However, yellow star-thistle persists in dense patches on
steep, rocky, less accessible slopes throughout the El Portal Administrative Area. These infestations are
being treated by staff that has high angle safety and ropes training.
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NPS staff, Yosemite Institute students, and volunteers have been treating Himalayan blackberry
infestations in Yosemite Valley for decades. Workers have largely been using hand tools to cut and dig
up the extensive belowground root system. This method is slow and difficult, and it requires many years
of follow-up treatments. Because of the large thorns found on Himalayan blackberry, this work is also
hazardous to park staff and volunteers. The park has slowed the spread of Himalayan blackberry into
non-infested areas, but has not been able to substantially reduce the overall impact of this invader (NPS
2006a; NPS 2006d). Mechanical methods disturb the soil significantly, and, as a result, other invasive
plant species such as velvet grass and bull thistle (Cirsium vulgare) often colonize areas where
blackberry has recently been removed.

In 1997, spotted knapweed was detected in the initial stages of invasion in Foresta. Since discovering
spotted knapweed, the park staff have been treating the population annually. Although park staff have
continued to discover and treat new individuals every year since treatment began, knapweed has not
spread beyond its initial area, and its ecological impact has been minimal thus far. Most of the time and
effort spent on this species involves the detection of the few remaining individuals.

Vegetation Zones

In Yosemite National Park, five broad vegetation zones generally follow the elevation gradient: foothill
woodland, lower montane forest, upper montane forest, subalpine forest, and alpine zone (Figure I1I-4).
Invasive species cause much greater impacts in the lower elevations of the park and the Sierra Nevada
(Randall et al. 1998).

Foothill Woodland Zone (below 2,000 feet). The lowest elevation zone in Yosemite is found along the
western boundary of the park. This zone is characterized by a Mediterranean climate; winters are cool
and wet, and summers are hot and dry. Nearly all precipitation takes place within the winter months,
generally in the form of rain. Vegetation communities in this zone range from scattered trees and shrubs
with a dense understory of herbaceous annual species to dense, shrub-dominated stands. Plants in the
foothill woodland zone must be able to withstand the hot, dry summers. The El Portal Administrative
Unit and areas below Hetch Hetchy Reservoir are the only two park locations within this zone.

Non-native species: The foothill woodland zone is substantially more influenced by invasive and
non-native plants than Yosemite’s other vegetation zones. Non-native species constitute much of
the herbaceous vegetation throughout this zone. According to An Illustrated Flora of Yosemite
National Park (Botti 2001), 23% of the vascular plant species that live within this zone are non-
native. Annual grasses native to the Mediterranean region dominate the herbaceous layer within the
woodland areas of this zone.

El Portal is abundant in non-native species and is highly susceptible to new introductions. Non-
native species are not restricted to disturbed areas; they dominate portions of the landscape despite
the absence of human-caused ground disturbance for decades. Established invasive plant
populations in this zone may serve as a primary propagule source for the spread of these species into
the park’s higher vegetation zones.

Examples of invasive species of concern in this zone include yellow star-thistle, Himalayan
blackberry, black mustard (Brassica nigra), French broom (Genista monspessulana), tocalote
(Centaurea melitensis), tree-of-heaven, and giant reed grass (Arundo donax).

Lower Montane Forest (3,000 to 6,000 feet). This mid-elevation zone is the lowest zone that regularly
receives a majority of its precipitation in the form of snow. Increasing elevation brings increasing
precipitation. The lower montane forest is dominated by conifers, with intermittent riparian areas and
meadows. Dominant trees in this zone are incense cedar (Calocedrus decurrens), black oak (Quercus
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kellogii), ponderosa pine (Pinus ponderosa), white fir (Abies concolor), and sugar pine (Pinus
lambertiana). Giant sequoia (Sequoiadendron giganteum) groves also occur in this zone. Developed
areas within the lower montane forest zone include Yosemite Valley, Wawona, Hodgdon Meadows,
and the infrastructure around Hetch Hetchy.

Non-native species: This zone contains relatively fewer non-native species than the foothill
woodlands zone. Approximately 13% of the documented species in this zone are non-native (Botti
2001). However, invasive plants can be found in many of the meadows and open sites within this
zone, especially those that are near developed areas and roads. Farming and grazing in many of the
meadows within this zone took place during the late 19th and early 20th centuries (Botti 2001). A
majority of the forested areas
remain free of non-native plants. In
this zone, meadows and riparian
areas are the most susceptible to
the impacts of invasive plants.
Many of the non-native species that
are abundant in the foothill
woodland zone reach their upper
limits in this zone.

Many invasive plant species have
the potential to invade this zone,
but have not yet spread into
Yosemite. Examples of invasive
species of concern in this zone
include Himalayan blackberry,
velvet grass, black locust (Robinia
pseudoacacia), bull thistle, spotted
knapweed, and cheatgrass.

Upper Montane Forest (6,000 to 8,000
feet). The climate in this zone is
characterized by short, cool summers
and cold winters. Nearly all
precipitation in this zone occurs as
snow. Upper montane forest is a forest-
dominated zone interspersed with
biologically diverse meadows. The
dominant trees in this zone include
lodgepole pine (Pinus contorta spp.
murrayana), Jeffrey pine (Pinus
jeffreyi), and red fir (Abies magnifica).
Upper montane forest encompasses Figure 11I-4. Vegetation Zones in Yosemite National Park
216,000 acres (87,000 hectares).

Developed areas within the upper montane forest zone include Crane Flat, Tioga Road, and Glacier
Point Road.

Non-native species: A small number of established non-native plant populations live in natural
areas within this zone. Less than 1% of the plant species documented in this zone are non-native.
Scattered populations of non-natives are found along road corridors, trails, and developed areas,
but these populations diminish rapidly away from disturbed sites. Examples of invasive species of
concern in this zone include bull thistle, cheatgrass, and dandelion (Taraxacum officinale).
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Subalpine Forest (8,000 to 9,500 feet). This zone encompasses 297,000 acres (120,000 hectares) in the
park, and has a shorter growing season than the upper montane forest due to the long, cold, snowy
winters. This zone typically accumulates 3-10 feet of snow during the winter. Forests of western white
pine (Pinus monticola), mountain hemlock (Tsuga mertensiana), and lodgepole pine are interspersed
with numerous subalpine meadows throughout this zone.

Non-native species: Nearly all of the non-native plant populations in the subalpine zone are
restricted to frequently disturbed sites, such as road corridors and campgrounds. Even in these
areas, non-native species are uncommon. Scattered non-natives grow infrequently along trails and
meadow edges throughout the zone. No known persistent populations of non-native plant species
exist outside the Tuolumne Meadows area. This zone may be highly susceptible to invasion in the
future due to changes in climate and the presence of non-native species that thrive in this
environment.

Alpine Zone. This zone is easily distinguished from the lower elevation zones by its lack of forests.
Herbaceous plants found in this zone tend to be low in stature due to the harsh environment. This zone
covers 54,362 acres (22,000 hectares) in the park.

Non-native species: No known persistent populations of non-native plants exist within this zone
(Botti 2001). The short growing season and the limited human disturbances have likely slowed the
spread of non-native plants into this zone. The alpine zone contains no developed areas. No
invasive species are species of concern in this zone.

Environmental Consequences

Changes in the size, continuity, and integrity of native vegetation community structure were used to
evaluate impacts on vegetation due to invasive plant control activities. Impacts on these communities
were assessed in terms of type, duration, and intensity of impact.

Duration of Impact. The duration of an impact is the time required for native plant communities to
recover to pretreatment conditions. Short-term impacts on vegetation are those that would last up to 20
years following implementation of an alternative. Long-term impacts would last longer than 20 years
after implementation of an alternative.

Impacts common to all proposed alternatives. Under the action alternatives, detecting species early in
the invasion process and executing the appropriate response reduces the intensity and extent of
invasive plant control efforts in diverse vegetative communities. Prevention practices would keep
invasive plant species that already exist within park boundaries from establishing elsewhere in the park,
and would prevent new invasive species from entering the park. Prevention techniques would also
reduce the extent and intensity of measures needed to control or eradicate invasive plant populations.

Monitoring would continue to take place to determine whether management objectives had been met,
and to evaluate the effectiveness of control techniques. Under all alternatives, park staff would work
with outside researchers, and would conduct applied research to improve their understanding of
invasive plants in the park.

The outreach and education components of the alternatives would continue to inform visitors,
employees, and residents of the importance of preventing new invasions in the park. For example,
visitors and employees would continue to be educated about bringing items into the park that could be
infested with non-native propagules. The NPS would provide information on the need to control
existing populations and prevent new infestations of invasive plant species.
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The early detection and rapid response, prevention, prioritization, monitoring, outreach, and education
components of the comprehensive program under these alternatives would have a long-term minor
beneficial impact on vegetation communities in the park.

Alternative 1 (No Action)

The NPS would continue to manage invasive plants through a comprehensive program that employs a
variety of physical, mechanical, chemical, and other techniques. Only when invasive plant control
objectives could not be met using these control techniques and invasive plant populations met specified
criteria would work crews use herbicides to control up to 22 priority invasive plant species. Hand tools
would continue to be the primary control tool used on sensitive soils. Treatments such as tilling would
continue on resilient and other soils. Prevention, early detection, and prioritization practices would
continue to distribute resources as effectively as possible. Impacts are described below:

1) Prevention, and early detection and eradication, would result in long-term moderate beneficial
impacts on park vegetation as actions prevent the displacement of native plant communities by
invasive species.

2) The use of physical and mechanical treatments, especially during removal of belowground
portions of plants, could result in localized short-term negligible adverse impacts on adjacent
vegetation. However, these would be outweighed by positive impacts of protecting native plant
communities from displacement by invasive species.

3) The use of herbicides would allow the park to meet management objectives for up to 22 invasive
plants with the potential to invade natural ecosystems. One herbicide, glyphosate, would be
used in a formulation approved for aquatic application. Applications of glyphosate to invasive
species could result in localized short-term negligible adverse impact on adjacent vegetation.
Compared with physical and mechanical treatments, the use of herbicides would reduce the
extent and intensity of disturbance to soils. Native species’ abundance and diversity would
increase in restored sites, thus enhancing natural habitat for native wildlife.

4) Invasive species control would have a long-term minor beneficial impact on park vegetation.
However, the currently implemented physical, mechanical, and limited chemical control
techniques would not allow the park to meet management objectives for priority rhizomatous
invasive species, especially those found near water, which could result in moderate negative
impacts on riparian and wetland vegetation. However, invasive plant management program
actions taken to control invasive species, whether physical, cultural, chemical, or other, would
not result in more than localized short-term negligible adverse impacts on park vegetation.

Impairment

Because the proposed actions would not result in any more than localized short-term negligible adverse
impacts on non-target vegetation, Alternative 1 would not result in impairment of the park’s vegetation
for future generations.

Alternative 2 (Add Four Additional Herbicides and Address Limitations in 2008 Plan)

Under Alternative 2, the NPS would meet management objectives for priority invasive plant species
using a variety of physical, mechanical, chemical, and other control techniques. Four additional
herbicides (rimsulfuron, chlorsulfuron, imazapyr, and triclopyr) would be added to this plan. The
introduction of aquatic formulations and the ability to spray to the water line would be of particular
importance in the control of certain non-native invasive species. Alternative 2 introduces four
herbicides that would be used under threat conditions that the current plan cannot efficiently treat. The
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additional herbicides are U.S. and CAL EPA approved, and are recommended by toxicologists and
resource management specialists. Alternative 2 would meet integrated pest management goals because
work crews would use the minimum amount of low-toxicity herbicides necessary to meet management
goals. Impacts could include the following:

1) Impacts of Alternative 2 would be similar to impacts under Alternative 1. The use of four
additional herbicides would not result in impacts on park vegetation different from those under
Alternative 1.

2) The ability to use herbicides to control of invasive plant populations near water would result in a
parkwide long-term moderate benefit to native vegetation, since invasive plant populations near
water can be a source for invasive plant seeds. Additionally, rivers and streams are important
vectors for invasive plant dispersal.

3) There would be a long-term moderate benefit because, as invasive plant populations are
controlled, less herbicide would be applied in the future.

Impairment

Because the proposed actions would not result in any more than localized short-term negligible adverse
impacts on non-target vegetation, Alternative 2 would not result in impairment of the park’s vegetation
for future generations.

Alternative 3 (Preferred Alternative, Adaptive Management, Add Four Herbicides
and Address Limitations in 2008 Plan)

Alternative 3 is similar to Alternative 2. However, Alternative 3 implements a form of adaptive
management that would provide protocols for the introduction of additional tools. This includes
introducing herbicides should a threat arise that could not be treated with the currently available tools.
Criteria for new herbicides to be implemented include that the herbicides must: 1) be U.S. and CAL EPA
approved, 2) be tested in a wildland setting and have no adverse impacts, and 3) provide functionality
that the currently used and proposed herbicides do not provide (e.g. against aquatic threat such as
hydrilla). Impacts could include the following:

1) Impacts are similar to those listed under Alternatives 1 and 2.

2) The application of aquatic herbicides in water could result in localized short-term minor
impacts on native aquatic vegetation. However, aquatic invasive species such as hydrilla and
purple loosestrife, two species currently present in California, have been shown to spread
rapidly and form dense cover. Using herbicides to keep these species from becoming established
in Yosemite could result in a long-term moderate benefit to native aquatic plant species.

3) There is potential to further minimize short-term negligible adverse impacts on vegetation as
more effective products become available and replace what is being used. Greater efficiency
resulting from adaptive management and the use of more effective management tools would
reduce chemical load on park lands and non-target species, resulting in a negligible long-term
beneficial impact on vegetation.

Impairment

Because the proposed actions would not result in any more than localized short-term negligible adverse
impacts on non-target vegetation, Alternative 3 would not result in impairment of the park’s vegetation
for future generations.
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Cumulative impacts

Cumulative impacts on vegetation are based on analysis of past, present, and reasonably foreseeable
future actions in California and the Yosemite region in conjunction with the potential effects of these
alternatives. In the past 150 years, activities associated with urbanization in California (e.g., building
construction, utility installation, road and bridge building, storm water discharge), livestock, and
agriculture contributed to adverse impacts on vegetation (D’Antonio et al. 2004). Impacts range from
direct loss of ecosystems to indirect losses such as changes in water flows that sustain vegetative habitat.
The overall effect of statewide trends on vegetation has been adverse, long-term, and major. In addition,
climate change and resultant changes in vegetation should increase in intensity or rate as the climate
continues to change (D’Antonio et al. 2004; Mutch, Goldin Rose, Heard, et al. 2007).

The magnitude of past impacts on vegetation correlates with the spread of invasive plants in California.
While fewer than 10% of the 1,000-plus (Hickman 1993) non-native plant species that have established
in California are recognized as serious threats, non-native plants have dramatically changed the
landscape of California.

Parkwide activities would have both beneficial and adverse impacts on vegetation. Some of the regional
and local actions listed in Appendix I, such as the Yosemite Lodge Area Redevelopment, involve soil
and vegetation disturbance. These activities would disturb ground, creating conditions that encourage
the growth of invasive plants. Where vegetation is disturbed, Yosemite National Park and other
agencies prescribe mitigations to preserve the genetic integrity of native plants and reduce the risk of
importation and spread of invasive plants. For example, developed areas in Yosemite National Park are
landscaped with native plants propagated from site-specific local seeds and cuttings.

Present and future actions such as the Merced and Tuolumne Wild and Scenic comprehensive
management plans would provide large-scale watershed protection to plant communities. Prescribed
fire and managed wildland fire activities would greatly reduce the threat of large high-severity
catastrophic fires, and would reduce the potential for vegetation type conversion.

The combined actions of state and local programs to control invasive plant species would have a long-
term beneficial impact on vegetation. The Sierra-San Joaquin Noxious Weed Alliance (Weed
Management Area) addresses invasive plant issues that cross jurisdictional boundaries. Regional
invasive plant control actions sponsored by Caltrans, Mariposa County, Tuolumne County, Madera
County, and the federal agencies that abut Yosemite National Park (Sierra National Forest, Stanislaus
National Forest, Inyo National Forest, and the BLM, Merced Canyon) support invasive plant actions to
control invasive plants. These invasive plant actions protect or restore native habitat, thereby fostering
native plant communities. Present and future regional actions would have local long-term moderate
beneficial impacts on vegetation.

Past impacts on vegetation from invasive plants have been adverse, long-term, and major. Present and
foreseeable future actions would contribute to reversing the major adverse impacts of past actions on
vegetation in California, and would produce long-term moderate beneficial effects on vegetation. These
past, present, and future effects, along with the beneficial long-term moderate impacts of the control
techniques proposed under these alternatives, would result in a long-term moderate beneficial impact
on native vegetation by preventing invasions into non-infested areas.

Conclusion

Alternative 1 would not result in impairment of the park’s vegetation resources for future generations.
Under the action alternatives, control and treatment actions would reduce the density of invasive plants
in targeted areas. As more invasive plant populations are eradicated or controlled, work crews would
expand their treatment area. Reduced ground disturbance would reduce the risk of secondary invasive
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plant invasion (a situation where new invasive plants establish in sites where invasive species have been
removed). The targeted application of herbicides to invasive plants could result in a short-term minor
adverse impact on adjacent native vegetation. For example, the application of aminopyralid to yellow
star-thistle populations could infrequently harm some native plant species that are growing within large
yellow star-thistle populations. Because long-term impacts on vegetation associated with all the
alternatives would be moderate and beneficial, they would not result in impairment of the park’s
vegetation resources for future generations.

5. SPECIAL STATUS PLANTS

Affected Environment

Special status plants in Yosemite reflect the complex geologic substrate, diverse topography, and wide
elevation range found in the park. Over 150 special status plant taxa (including vascular plant species,
subspecies, and varieties) are known to inhabit Yosemite National Park and the El Portal Administrative
Site (USGS 2005). Special status plants in Yosemite include species listed under the federal Endangered
Species Act of 1973, as amended; species listed under the State Endangered Species Act; and sensitive
plant species designated by park staff.

No federally listed plants are documented within Yosemite National Park or the El Portal
Administrative Site. Four species listed as Rare by the state of California are present (see Table III-2). An
additional 146 special status plants found within park boundaries are designated Park Sensitive.

Table llI-2. State of California Rare Plants Known to Live in Yosemite National Park
or the El Portal Administrative Site

Common Name and Habitat Type/Occurrence
Scientific Name

Yosemite onion Confined to open metamorphic slabs, talus slopes, and scree -
Restricted to the Merced River watershed in foothill woodland and

Allium miten
um yosemirense lower montane zones.

Tompkin's sedge Limited to foothill oak woodland and chaparral areas and along low
talus slopes. Found sporadically from Arch Rock to El Portal in the

Carex fompkinsi Merced River canyon

Congdon’s woolly-sunflower Occurs on dry ridges on rocks, scree, and talus in foothill woodland
and lower montane zones. Restricted to dry, mostly south-facing

Enophyllum congdonii metamorphic and meta-sedimentary outcrops.

Congdon’s lewisia Restricted to moist, shady, mostly north-facing slopes and
- .. metamorphic rock faces in foothill woodland and lower montane
Lewisia congdonii J0nes
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The NPS Management Policies (NPS 2006b), in particular, prescribes the management of special status
species in conformance with the federal and state endangered species acts. This policy states that the
NPS would undertake active management programs to inventory, monitor, restore, and maintain listed
species’ habitats, control detrimental non-native species, control detrimental visitor access, and
reestablish extirpated populations as necessary to maintain the species and the habitats upon which they
depend (emphasis added). The NPS would inventory, monitor, and manage state- and locally listed
species in a manner similar to its treatment of federally listed species.

Invasive plant populations can affect special status plants in several ways. Aggressive invasive plants
intercept light, moisture, and nutrients, and can directly out-compete special status plants. Invasive
plants can indirectly cause the decline or extirpation of special status plants by altering their habitat to a
degree that affects the interactions of predators, pollinators, and other elements of a functioning
ecosystem (Gordon 1998). Invasive plants in Yosemite threaten special status plants in a number of
habitats, particularly low-elevation foothill woodland, meadow, and forested habitats.

The four California State Rare species known to occur in Yosemite are all found in the foothill habitats
of El Portal, the site of large populations of the invasive yellow star-thistle. In low-elevation meadow
habitat, non-native perennial grasses and herbs alter native plant communities. Intact meadow habitat
supports Park Sensitive plants such as round-leaved sundew (Drosera rotundifolia), northern bedstraw
(Galium boreale ssp. septentrionale), false pimpernel (Lindernia dubia var. anagallidea), and ladies’
tresses (Spiranthes porrifolia). Special status plants found at higher elevations are currently free from
non-native plant invasion, although invasive plants such as Kentucky bluegrass and velvet grass have the
potential to spread into the high-elevation habitat of special status plants.

Environmental Consequences

This analysis considers the effects of the alternatives on special status species and their habitats. Each
special status species was evaluated to determine its known or likely occurrence or preferred habitat in
the vicinity of invasive plants. The analysis also evaluates the potential for direct physical loss or
fragmentation of special status species habitat.

Duration of Impact. The duration of an impact is the time required for special status plants to recover
after invasive plant control treatments. Short-term impacts are those that would immediately affect a
special status plant species, but would not cause long-term declines in population or species viability.
Long-term impacts would lead to a loss in population or species viability as exhibited by a decline in
overall species abundance, viability, and/or survival.

Alternative 1 (No Action)

The NPS would continue to manage invasive plants through a comprehensive program that employs a
variety of physical, mechanical, chemical, and other techniques. Only when invasive plant control
objectives could not be met using these control techniques and invasive plant populations met specified
criteria would work crews use herbicides to control up to 22 priority invasive plant species. Hand tools
would continue to be the primary control tool used on sensitive soils. Treatments such as tilling would
continue on resilient and other soils. Prevention, early detection, and prioritization practices would
continue to distribute resources as effectively as possible. Impacts are described below.

1) Physical, mechanical, and herbicide treatments would allow the park to meet management
objectives for many, but not all, priority invasive species that have the potential to invade natural
ecosystems. Herbicide use may result in a short-term negligible adverse impact on adjacent
vegetation. The impact would be negligible because the targeted species tend to grow in

I11-38 Invasive Plant Management Plan Update—Yosemite



5. Special Status Plants III: Affected Environment/Environmental Consequences

monocultures, making it possible to isolate specific populations during the herbicide
applications. Native species’ abundance and diversity would increase in restored sites, thereby
enhancing natural habitat for native flora, including special status plants.

2) Wetlands and riparian corridors would remain a source for the dispersal of invasive plant
propagules into special status plant habitat. This could result in long-term minor to moderate
adverse impacts on special status plant populations.

3) Park botanists maintain a spatial data layer that shows the locations of special status plants. The
habitats for these 150 species, including the four state-listed species—Yosemite onion,
Tompkin’s sedge, Congdon’s woolly-sunflower, and Congdon’s sedge—are generally known,
and many populations have been mapped. This layer would be reviewed during invasive plant
management planning where rare plants directly co-occur with priority invasive plants that are
slated for treatment. Where special status plant species are present in proposed invasive plant
treatment areas, Botany Team staff would work with invasive plant management staff to create a
treatment plan to avoid damage to special status species occurring in treatment areas. Botany
and invasive plant program managers would further develop data collection protocols that
automatically record where priority invasive species co-occur with special status plant species
on a finer spatial scale. Should high priority invasive plants slated for treatment be discovered in
habitat occupied by special-status plants, an assessment would be made that would consider
negative impacts of any particular means of control upon special status plant habitat or
individuals (for example, digging up Himalayan blackberry roots) versus the benefits of
protecting their habitat from displacement by invasive plants. Protection efforts could include
flagging of special status species. Invasive plant management workers could implement hand
pulling or other rare plant protective measures during control activities including painting
invasive plants with herbicide, or draping special status plants to protect them from overspray.
Where an invasive species has the potential to displace habitat for a particular species across a
wide geographic area, impacts of invasive plant management actions for individuals or
individual species populations in a particular area would be weighed against the benefits of
protecting habitats and populations on larger spatial scales.

4) Under Alternative 1, herbicides would not be used in special status plant habitat. While this
decision could protect individual plants or species populations from localized short-term minor
adverse impacts resulting from herbicide use, it could also result in long-term moderate impacts
on larger spatial scales. However, invasive plant management program actions taken to control
invasive species, whether physical, cultural, chemical, or other, would not result in more than
localized short-term negligible adverse impacts on special status vegetation.

Impairment

Because the proposed actions would not result in any more than localized short-term negligible adverse
impacts on non-target vegetation, Alternative 1 would not result in impairment of the park’s special
status plants for future generations.

Alternative 2 (Add Four Additional Herbicides and Address Limitations in 2008 Plan)

Under Alternative 2, the NPS would meet management objectives for priority invasive plant species
using a variety of physical, mechanical, chemical, and other control techniques. Four additional
herbicides (rimsulfuron, chlorsulfuron, imazapyr, and triclopyr) would be added to this plan.
Introducing aquatic formulations and the ability to spray to the water line would be of particular
importance in the control of certain non-native invasive species, protecting and enhancing native flora.
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Alternative 2 introduces herbicides that would be used under threat conditions that the current plan
cannot treat efficiently. Alternative 2 would meet integrated pest management goals because work crews
would use the minimum amount of herbicides having low-toxicity to wildlife necessary to meet
management goals. Impacts could include the following:

1) Impacts of Alternative 2 would be similar to impacts under Alternative 1. The use of four
additional herbicides would not result in impacts on park special status plants different from
those under Alternative 1.

2) Resource managers would weigh the costs and benefits of invasive plant management actions
for individuals or individual species populations in a particular area against the costs and
benefits of protecting habitats and populations on larger spatial scales. The tools or methods
that best protect park natural and cultural resources would be used. An herbicide could be the
proper tool, even where it may result in a short-term localized adverse impact on a special status
individual or population, if it protected the habitat of a special status species from being
displaced across large spatial scales by a particular invasive species.

3) The use of herbicides in the beds and banks of Wild and Scenic rivers and near water would
have a long-term moderate beneficial impact on special status plants. Many rhizomatous
perennial species do not respond well to physical controls. Allowing herbicides to be used to
control species such as Himalayan blackberry in wetlands and riparian corridors would prevent
these areas from acting as a source for the dispersal of invasive plant propagules into special
status plant habitat. There would be a long-term moderate benefit because, as invasive plant
populations are controlled, less herbicide would have to be used.

Impairment

Because the proposed actions would not result in any more than localized short-term negligible adverse
impacts on non-target vegetation, Alternative 2 would not result in impairment of the park’s special-
status plants for future generations.

Alternative 3 (Preferred Alternative, Adaptive Management, Add Four Herbicides
and Address Limitations in 2008 Plan)

Alternative 3 implements a form of adaptive management that would provide protocols for the
introduction of additional tools, including herbicides, should a threat arise that could not be treated
with the currently available tools. Criteria for new herbicides to be implemented include that the
herbicides must: 1) be U.S. and CAL EPA approved, 2) be tested in a wildland setting and show no
adverse impacts, and 3) provide functionality that the currently used and proposed herbicides do not
provide (e.g., against aquatic threat such as hydrilla). Impacts could include the following:

1) Impacts are similar to those under Alternatives 1 and 2.

2) There is potential to further minimize short-term negligible adverse impacts on non-target
species as more effective products become available and replace what is being used. Greater
efficiency resulting from adaptive management would reduce chemical load on park native
flora, resulting in a negligible long-term beneficial impact to native flora and their associations.

Impairment

Because the proposed actions would not result in any more than localized short-term negligible adverse
impacts on non-target vegetation, Alternative 3 would not result in impairment of the park’s special-
status plants for future generations.
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Control

The action alternatives would employ multiple control techniques, including the use of additional
herbicides, to treat existing invasive plant populations. The judicious use of these additional herbicides
would increase the number of acres of non-native invasive plants that can be treated. Control actions
under the action alternatives would result in a long-term moderate beneficial impact on special status
plants.

Cumulative Impacts

Cumulative impacts on special status plant species are based on analysis of past, present, and reasonably
foreseeable future actions in California and the Yosemite region in conjunction with the potential
effects of these alternatives. Past impacts, including urbanization and agricultural conversion, alteration
of natural processes that sustain plant habitat, and introduction of non-native plants and animals
threaten special status plant habitat throughout California. Special status plants are often dependent on
specialized habitats that are fragmented, degraded, or completely eliminated (CNPS 2001). The impact
of overall loss of native plant and special status plant habitat in California has been adverse, long-term,
and major.

Some of the regional and local actions listed in Appendix I, such as the El Portal Road Improvements
Project, involve soil and vegetation disturbance. Where vegetation is disturbed, Yosemite National Park
and other agencies ensure that mitigation is included to protect special status plants. Parkwide planning
efforts, such as the Merced and Tuolumne Wild and Scenic comprehensive management plans, would
provide large-scale watershed protection to plant habitat. Prescribed fire and managed wildland fire
activities would greatly reduce the threat of large high-severity catastrophic fires, and would reduce the
potential for vegetation type conversion. Present and future actions would restore native plant habitat
that could sustain special status species.

The combined actions of state and local programs to control invasive plant species would have a long-
term beneficial impact on special status plant species. The Sierra-San Joaquin Noxious Weed Alliance
(Weed Management Area) addresses invasive plant issues that cross jurisdictional boundaries. Regional
invasive plant control actions sponsored by Caltrans, Mariposa County, Tuolumne County, Madera
County, and the federal agencies that abut Yosemite National Park (Sierra National Forest, Stanislaus
National Forest, Inyo National Forest, and the BLM, Merced Canyon) support invasive plant actions to
control invasive plants. These invasive plant actions protect or restore native plant communities that
often sustain special status plants. Present and future regional actions would have local long-term
moderate beneficial impacts on special status plant habitat.

Past impacts on special status plants have been adverse, long-term, and major. Present and foreseeable
future actions would contribute to reversing the major adverse impacts of past actions on special status
plants, and would produce long-term minor beneficial effects on special status plants. These past,
present, and future effects, along with the local long-term minor beneficial impacts of all the no-action
and action alternatives, would result in long-term adverse minor impacts on vegetation.

Conclusion

Across all three alternatives, implementation of prevention and control practices would have a long-
term minor beneficial impact on special status plants in Yosemite. However, limits on herbicide use,
especially near water, may result in moderate negative impacts on special status plant populations that
grow near water should physical methods of control be insufficient for controlling invasive species. The
control methods described for the action alternatives would have a long-term moderate beneficial
impact on special status species due to the potential to eliminate invasive species the no-action

Invasive Plant Management Plan Update—Yosemite 111-41



IIT: Affected Environment/Environmental Consequences 5. Special Status Plants

alternative would not be able to treat, especially near water. Overall, the action alternatives would have a
long-term moderate beneficial impact on special status plant habitat. The action alternatives would not
likely affect special status vegetation species in Yosemite. Because long-term impacts on special status
plants under these would be moderate and beneficial, the action alternatives would not impair the
park’s special status plant resources for future generations.

6. WILDLIFE

Affected Environment

Yosemite provides habitat for over 270 species of native vertebrates, including fish, amphibians, reptiles,
birds, and mammals. The park also contains thousands of species of invertebrates. This diversity results
in part from the wide elevation span of park habitat types, which range from foothills to alpine. For
wildlife populations to be viable, resources and environmental conditions must be sufficient for animals
to forage, hide, nest or den, and disperse. Breeding individuals need well-distributed habitat over a
broad geographic area to interact spatially and temporally within and among populations. The
distribution, type, and amounts of territory, shelter, water, and food must be sufficient for the basic
needs of self-sustaining wildlife populations on a daily, seasonal, annual, and multi-year basis.

Non-native plants can change the qualities of natural habitats needed to support the park’s wildlife
species. These shifts can result in highly detrimental effects on native wildlife species. Such changes are
most prevalent at lower elevations of the park, where the majority of invasive plant species are found.
However, the park’s higher elevations are not immune to invasion. These effects include alterations in
vegetation type and structure, reductions in natural food and cover plant species, and changes in natural
fire regime.

In rare situations, certain species may actually benefit from the presence of non-native plants. For
example, lesser and American goldfinches (Carduelis psaltria and C. tristis) may benefit from feeding on
yellow star-thistle fruits. Black bears (Ursus americanus) and other species feed heavily on Himalayan
blackberries, which provide an unnatural food source. While the presence of the blackberry may allow a
given area to support more black bears, this non-native plant alters the natural ecology of the bears.
Moreover, the greatest blackberry concentrations occur in Yosemite Valley, where conflicts between
humans and black bears are common. The presence of blackberries likely exacerbates these conflicts by
increasing the abundance of black bears above natural levels. Invasive plants may benefit individual
animals, but they cause perturbations in the relationship between wildlife and their habitats. In a
national park, where the mission is to protect and restore natural ecosystems, such effects are not
acceptable.

Yosemite is not exempt from the well-documented global decline in amphibian population numbers
(Drost 1996). Extensive speculation exists regarding the cause of this global decline (Alford and
Richards 1999). The spread of a fungus fatal to many amphibian species, Batrachochytrium
dendrobatitus, has been identified as a significant factor in the global decline of amphibians, including
the federal candidate for endangered status species Sierra Nevada yellow-legged frog (Rana sierrae) and
Yosemite toad (Bufo canous) (Rachowicz, Knapp, Morgan, et al. 2006). Chemical toxicity is another
possible reason. Pesticides sprayed in the Central Valley have been shown to be carried on air currents
into the Sierra Nevada (Blaustein, Romansic, Kiesecker, et al. 2003; Collins and Storfer 2003). Non-
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native trout have been introduced throughout the historic range of the Sierra Nevada yellow-legged
frog. Fish have severely impacted this species (Bradford, Graber, and Tabatabai 1993; Knapp and
Matthews 2000; Vredenburg 2004; Knapp 2005; Knapp, Boiano, and Vredenburg 2007).

Environmental Consequences

Protecting native plant communities from invasion and displacement by non-native plants, and
restoring these communities by controlling existing invasive plant populations, would have primarily
beneficial impacts on wildlife. Certain wildlife could also experience minor adverse impacts resulting
from the removal of non-native plants that may be providing food and cover in place of native plants.
Control activities would also result in the unavoidable removal or disturbance of native plants. Direct
effects on wildlife are also possible if physical, mechanical, or chemical controls disturb reproducing
wildlife, such as ground- or shrub-nesting birds.

The Duration of Impact is the time required for wildlife to recover after treatment. Short-term impacts
are those that would last up to five years following implementation of an alternative, while long-term
impacts would last longer than five years after implementation of an alternative.

Alternative 1 (No Action)

The NPS would continue to manage invasive plants through a comprehensive program that employs a
variety of physical, mechanical, chemical, and other techniques. Only when invasive plant control
objectives could not be met using these control techniques and invasive plant populations met specified
criteria would work crews use herbicides to control up to 22 priority invasive plant species. Hand tools
would continue to be the primary control tool used on sensitive soils. Treatments such as tilling would
continue on resilient and other soils. Prevention, early detection, and prioritization practices would
continue to distribute resources as effectively as possible. Impacts are described below. The use of
herbicides allows the park to meet management objectives for up to 22 invasive plants with the potential
to invade natural ecosystems. Glyphosate is used in a formulation approved for aquatic use.

1) Applications of glyphosate on non-native blackberry, giant reed, and other invasive plants may
have a localized short-term negligible adverse impact on adjacent plant species and wildlife. The
impact would be negligible because invasive plant populations tend to grow in monocultures,
making it possible to isolate the targeted species during herbicide applications. Additionally,
aminopyralid and glyphosate have low toxicity to wildlife.

2) Alternative 1 would result in a long-term moderate beneficial impact on wildlife in the park as
their habitat is protected from displacement by invasive species. The use of terrestrial or aquatic
formulations of glyphosate or aminopyralid in terrestrial environments (applied according to
label requirements) carries little to no risk to amphibians and other wildlife. However, this
benefit might not occur for certain species (for example, rhizomatous plants such as Himalayan
blackberry) near water. Invasive species dispersed along riparian areas can provide seeds and
other propagules that allow for dispersal into adjacent upland habitats. The inability to control
certain invasive species near water could also result in long-term moderate adverse impacts on
park wildlife habitats. However, invasive plant management program actions taken to control
invasive species, whether physical, cultural, chemical, or other, would not result in more than
localized short-term negligible adverse impacts on park wildlife.
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Impairment

Because the proposed actions would not result in any more than localized short-term negligible adverse
impacts on non-target vegetation, Alternative 1 would not result in impairment of the park’s wildlife for
future generations.

Alternative 2 (Add Four Additional Herbicides and Address Limitations in 2008 Plan)

Under Alternative 2, the NPS would meet management objectives regarding priority invasive plant
species using a variety of physical, mechanical, chemical, and other control techniques. Four additional
herbicides (rimsulfuron, chlorsulfuron, imazapyr, and triclopyr) would be added to this plan.
Introducing aquatic formulations and the ability to spray to the water line would be of particular
importance in the control of certain non-native invasive species, protecting and enhancing wildlife
habitat.

The additional herbicides are U.S. and CAL EPA approved, and are recommended by toxicologists and
resource management specialists. Alternative 2 would meet integrated pest management goals because
work crews would use the minimum amount of low-toxicity herbicides necessary to meet management
goals. Impacts could include the following:

1) Impacts of Alternative 2 would be similar to those under Alternative 1.

2) This additional herbicide use may have a short-term negligible adverse effect on wildlife species.
More herbicides may be used as they become a regular part of the park’s invasive plant
management toolbox. This would be countered by the fact that smaller amounts of more
effective herbicides for treating invasive plant populations would likely be used.

3) There would be a long-term moderate to major benefit to wildlife because, as invasive plant
populations are controlled, less herbicide would have to be used. The range reflects
uncertainties in available program funding, given the current national economy.

Impairment

Because the proposed actions would not result in any more than localized short-term negligible adverse
impacts on individual animals or species populations, Alternative 2 would not result in impairment of
the park’s wildlife for future generations.

Alternative 3 (Preferred Alternative, Adaptive Management, Add Four Herbicides
and Address Limitations in 2008 Plan)

Alternative 3 implements a form of adaptive management that would provide protocols for the
introduction of additional tools, including herbicides, should a threat arise that could not be treated
with the currently available tools. Criteria for new herbicides to be implemented include that the
herbicides must: 1) be U.S. and CAL EPA approved, 2) be tested in a wildland setting and show no
adverse impacts, and 3) provide functionality that the currently used and proposed herbicides do not
provide (e.g., in regard to an aquatic threat such as hydrilla). Impacts could include the following:

1) Impacts from Alternative 3 are similar to Alternatives 1 and 2.

2) There is potential to further minimize short-term negligible adverse impacts on wildlife as more
effective products become available and replace what is being used. Greater efficiency resulting
from adaptive management would reduce chemical load on diverse park habitats, resulting in a
negligible long-term beneficial impact on wildlife.
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Impairment

Because the proposed actions would not result in any more than localized short-term negligible adverse
impacts on individual animals or species populations, Alternative 3 would not result in impairment of
the park’s wildlife for future generations.

Control

In Yosemite, two of the most invasive plants, velvet grass and Himalayan blackberry, are found in
riparian areas and in seasonally flooded wetlands. To control these invasive plants in seasonally flooded
wetlands, work crews would use aquatic-approved herbicide formulations. When possible, work would
be performed during the dry season. All applications would consist of physically applied applications
from backpack sprayers, hand-held wands extending from truck-mounted tanks, or individual
containers of herbicide and a wiper tool (such as a paintbrush) to minimize the potential for drift. Work
crews would not use aerial applications, such as from an airplane or helicopter or from truck-mounted
tanks with boom attachments.

Since the toxicity of herbicides and other chemicals has been suggested as one possible reason for the
well-documented global decline of amphibians (Blaustein et al. 2003; Collins and Storfer 2003), this
section begins with a focus on potential impacts of herbicides on amphibians. Key factors that influence
amphibian mortality include the type of herbicide mix used (terrestrial or aquatic), the application rate
(at or below labeling restrictions), and the application method (aerial, ground, broadcast, or spot spray).

Current literature indicates that aquatic herbicide formulations, used correctly, pose little to no risk to
amphibians. However, the surfactants used in terrestrial formulations such as Roundup® are toxic to
amphibians, which is why such formulations cannot be used in or over water (Feng and Thompson
1990; Feng, Thompson, and Reynolds 1990). Used alone, glyphosate, aminopyralid, chlorsulfuron,
imazapyr, triclopyr, and rimsulfuron have a low to non-toxicity to amphibians, except at very high
doses. When applied in terrestrial situations, glyphosate appears to come out of solution quickly; the
herbicide binds to soil and organic particles and is no longer dissolved in the water. Both action
alternatives provide for the use of aquatic herbicide formulations during the dry portions of seasonally
flooded wetlands and within 10 feet of standing or moving water. This process would reduce the use of
terrestrial surfactants and eliminate the risk of accidentally applying terrestrial formulations to water.
The appropriate use of terrestrial or aquatic formulations of herbicides, following labeling instructions,
without aerial application, in terrestrial environments, carries little to no risk to amphibians.

Aerial applications of terrestrial-use herbicides (such as Roundup®), often used in agricultural settings,
carry a risk of depositing harmful chemicals into aquatic environments, and are not being considered
for use in Yosemite National Park.

The action alternatives would result in a long-term moderate beneficial impact on wildlife by providing
effective tools for controlling non-native plant species and their adverse impacts on wildlife and habitat.
While there may be some concern regarding the impacts of herbicides on wildlife, such impacts are
considered negligible as long as the herbicides are used in compliance with the manufacturer’s and the
EPA’s guidelines and limits. Physical and mechanical treatments supplemented by herbicide use would
increase the infected area that could be treated, and possibly reduce the disturbance of wildlife caused
by mechanical removal. The combination of these actions would result in a long-term moderate
beneficial impact on wildlife by more effectively removing the non-native plant species that adversely
impact wildlife and habitat.

Invasive Plant Management Plan Update—Yosemite 111-45



III: Affected Environment/Environmental Consequences 6. Wildlife

Cumulative Impacts

Cumulative impacts on wildlife are based on analysis of past, present, and reasonably foreseeable future
actions in California and the Yosemite region in conjunction with the potential impacts of these
alternatives. Past and present factors affecting wildlife include fire suppression, deposition of chemical
compounds from outside the park, the invasion of non-native species (including pathogens), and land
management practices outside Yosemite. In the foreseeable future, climate change has the potential to
cause large-scale major adverse impacts on wildlife. Climate change could accelerate the arrival and
spread of non-native plant species by making higher elevations of the park more suitable for these
species through warming. These past, present, and foreseeable future impacts are long-term, adverse,
and major.

Local past and present actions would have both beneficial and adverse impacts on wildlife. Parkwide
planning efforts, such as the Merced and Tuolumne Wild and Scenic comprehensive management
plans, would provide large-scale watershed protection to plant communities. Prescribed fire and
managed wildland fire activities would greatly reduce the threat of large high-severity catastrophic fires,
and would reduce the potential for habitat conversion. Present and future actions would restore wildlife
habitat.

Past impacts on wildlife have been adverse, long-term, and major. Local present actions would
contribute to reversing the major adverse impacts of past actions on wildlife, and would produce long-
term moderate beneficial effects. In the context of the multiple, spatially massive, and potentially
catastrophic past and present effects, the impacts of these alternatives are negligible. The past, present,
and future effects, along with the local long-term minor adverse impacts of these alternatives, would
result in long-term moderate adverse impacts on wildlife.

Conclusion

Long-term impacts on wildlife associated with Alternative 1 would be minor and adverse, and
continued spread of invasive plants into the natural areas of the park would potentially affect large
tracts of wildlife habitat, although not enough to result in impairment of the park’s wildlife resources for
future generations. Under Alternatives 2 and 3, the action alternatives, less time would be dedicated to
detecting infestations, because existing non-native populations would be effectively eradicated and new
invasions could be managed. The combination of these factors would result in a long-term moderate
beneficial impact on wildlife by restoring natural plant communities quickly and effectively. Because
long-term impacts on wildlife associated with the action alternatives would be moderate and beneficial,
the action alternatives would not result in impairment of the park’s wildlife resources for future
generations.

7. SPECIAL STATUS WILDLIFE

Affected Environment

This section focuses on special status wildlife species that have declined to the point where further
declines could result in their extinction. As such, these species are sensitive to small population
fluctuations where even loss of individuals could have substantial repercussions for the species. This
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7. Special Status Wildlife III: Affected Environment/Environmental Consequences

situation requires a separate evaluation of possible adverse effects under the context of this plan’s
alternatives. This analysis considers special status wildlife species at the state and federal listing level, as
shown in Table ITI-3. Section 7 (a) (2) of the federal Endangered Species Act of 1973, as amended,
requires all federal agencies to consult with the United States Fish and Wildlife Service to ensure that
actions taken by the agencies do not jeopardize the continued existence of federally listed or proposed
threatened or endangered species, or result in the destruction of adverse modification of designated
critical or proposed critical habitat. Where invasive plant control actions have the potential to adversely
impact special status species populations, management planning and actions would also be carried out
in coordination with Yosemite National Park wildlife biologists.

Environmental Consequences

Invasive species are considered by some to be the second leading cause of species extinctions after
human development (Pimentel 2007). Invasive plants can displace the native plant communities that
populations or individuals of special status species depend upon for habitat.

Management actions can also adversely affect special status species. The most effective management
tool would be chosen that has the least potential to adversely affect special status species populations.
Control of invasive plants could affect certain special status wildlife by removing non-native plants that
may be providing food and cover in place of native plants. Control activities would also result in the
collateral removal or disturbance of native plants. Direct effects on wildlife are also possible if physical,
mechanical, or chemical controls disturbed reproducing wildlife, such as ground- or shrub-nesting
birds. Some herbicides are toxic to some special status wildlife species (a well-known example includes
the effects of DDT on eggshells of bald eagles and peregrine falcons, among other raptors).

The duration of impact is the time required for special status wildlife to recover after treatment. Short-
term impacts are defined here as those that would last up to five years following implementation of an
alternative. Long-term impacts would last longer than five years after implementation of an alternative.

Alternative 1 (No Action)

The NPS would continue to manage invasive plants through a comprehensive program that employs a
variety of physical, mechanical, chemical, and other techniques. Only when invasive plant control
objectives could not be met using these control techniques and invasive plant populations met specified
criteria would work crews use herbicides to control up to 22 priority invasive plant species. Hand tools
would continue to be the primary control tool used on sensitive soils. Treatments such as tilling would
continue on resilient and other soils. Prevention, early detection, and prioritization practices would
continue to distribute resources as effectively as possible.

1) Park biologists would weigh the costs and benefits of invasive plant management actions for
individuals or individual species populations in a particular area against the costs and benefits of
protecting habitats and populations on larger spatial scales. The tools and methods that best
protect park natural and cultural resources would be used. An herbicide could be the proper
tool, even where it may result in a short-term localized adverse impact on a special status
individual or population, if it protected the habitat of a special status species from being
displaced across large spatial scales by a particular invasive species.

2) Priority invasive plants are not currently found in either Yosemite toad or Sierra Nevada yellow-
legged frog habitat. Biologists would determine whether special status amphibians are present
before any type of invasive plant control measure would take place in likely habitat. Under
Alternative 1, herbicides would not be used in special status wildlife habitat. While this decision
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could protect individual animals or species populations from localized short-term minor
adverse impacts resulting from herbicides, it could also result in long-term moderate adverse
impacts on larger spatial scales.

Since herbicides were reintroduced, they were used on only 41.7 acres in 2009, and 81.9 acres in
2010, or 0.01% of the park’s 761,266 total acres. Treatment areas are in locations that previously
have been disturbed by roads, campgrounds, buildings, landscaping, and other development.
The effects of glyphosate and aminopyralid are considered negligible for amphibians and other
wildlife species as long as the herbicides are used according to the guidelines and limits of the
manufacturer and the EPA (see Appendices E, F, G, and H).

Some invasive species, particularly rhizomatous perennials, are difficult to control without the
use of herbicides. Under Alternative 1, herbicide use is not allowed near water, within the beds
and banks of Wild and Scenic rivers, or in tribal gathering areas, and is severely limited in
designated Wilderness. Therefore, the control of some invasive species, such as Himalayan
blackberry or velvet grass, may not be possible under Alternative 1 in some areas of the park,
especially wetlands, lakeshores, and riparian areas. This is problematic, as these habitats are
some of the most productive in the park and provide habitat for many wildlife species. Thus,
Alternative 1 could result in moderate long-term adverse impacts on these habitats and the
special status species dependent upon these habitats. However, invasive plant management
program actions taken to control invasive species, whether physical, cultural, chemical, or other,
would not result in more than localized short-term negligible adverse impacts on park special
status vegetation.

Effects on the bald eagle and peregrine falcon would be present only if invasive plant control
resulted in a radical change in the vegetation type and structure where these birds forage. Such
changes are not anticipated under the action alternatives. The estimated effects on the peregrine
falcon and bald eagle under all three alternatives would be long-term negligible.

Current locations of invasive plants overlap very little with active great gray owl breeding
habitat, but may adversely affect the species on its lower-elevation wintering grounds. Removal
of invasive meadow plant species by physical and mechanical techniques where great gray owls
are present could disturb feeding activity. To ensure that impacts are minimized, the park would
schedule plant removal during periods when the birds are least susceptible to disturbance. Over
the long term, restoration of a natural assemblage of meadow plants could improve prey forage.
Meadows that provide foraging ground for great gray owls would be treated in segments (e.g.,
one-third of the meadow at a time) to provide continuous foraging habitat for owls. There
would be a short-term minor adverse impact and a long-term minor beneficial impact on the
great gray owl under all three alternatives.

Increased suppression of non-native plants through the use of a full range of tools would have a
positive effect on the willow flycatcher by returning native plants to willow flycatcher nesting
and foraging habitat. The benefit, however, would be minor, because the disappearance of the
willow flycatcher from Yosemite likely has a more regional cause (other than habitat
degradation in Yosemite) (Pyle et al. 2006). There would be a long-term minor beneficial impact
on willow flycatcher habitat.

Early accounts of the Sierra Nevada red fox indicate that it was restricted to high elevations of
the park (Grinnell and Irwin 1924). The vast majority of invasive plants would be controlled at
lower elevations of Yosemite. There would be no effect on the Sierra Nevada red fox.
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III: Affected Environment/Environmental Consequences

Table llI-3. Yosemite Special Status Wildlife Species

Special Status

Federal

State

e . Habitat
Wildlife Species Status Status
Invertebrates
Valley elderberry FT -Occurs at elevations below 3,000 feet
longhorn beetle -Critical habitat has been designated, although not in
(Desmocerus park.
californicus -Elderberry plants with probable beetle exit holes have
dimorphus) been found in El Portal
-Entire life cycle revolves around elderberry plants
(Sambucus spp.)
Amphibians
Yosemite toad FC CsSC -Found at elevations above ~6,400 feet
(Bufo canorus) -Breeds in shallow ponds and wet meadows
-After breeding, adults disperse into the surrounding
landscape. Most often found in meadows
Sierra Nevada FC CSC -High elevation distribution above 5,500 feet
yellow-legged frog -Occurs in streams, lakes, and ponds in a variety of
(Rana sierrae) vegetation types
Birds
Bald eagle SE -Usually found near rivers and large lakes
(Haliaeetus -One active nest at Lake Eleanor
leucocephalus) -More abundant on the Merced River, and on large water
bodies in winter
-Found in very low density in the park
American SE -Nests on high cliffs in eight locations in Yosemite
peregrine falcon -Preys primarily on birds that inhabit the cliffs or the habitats
(Falco peregrinus below
anafum)
Great gray owl SE -Nests in forest and forages in big meadows
(Strix nebulosa) -Lives at 4,000 to 8,000 feet in elevation
-Moves to lower elevation meadows (as low as 2,000 feet)
in winter
Willow flycatcher SE -No longer breeds in Yosemite (Pyle, Sielel, Paschube, et al.
(Empidonax traillii) 2006)
-Lives mostly at 4,000 to 5,000 feet
-Nests in wet meadow and willow habitats that were once
common in the park
-Willow habitat and willow flycatcher populations in
decline across the Sierras
Mammals
Sierra Nevada red ST -Possibly restricted to high elevations of the park (Grinnell
fox and Irwin 1924)
(Vulpes vulpes -Confused with intfroduced eastern red fox
necator) -Difficult to confirm existence and distribution in Sierra
Nevada
California ST -Historical documentation indicates that it lived at high
wolverine elevations in the park
(Gulo gulo) -Uncertain if this species is still present in Yosemite

(Garcelon, Rall, Hudgens, et al. 2006)
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Special Status Federal | State Habitat

Wildlife Species Status Status

Pacific fisher FC CSC -Lives in mature forest with dense canopy closure and

(Martes pennanti) complex understory structure, in oak and mixed confer
habitats

American badger CsSC -Wide elevations and habitat range

(Taxidea taxus) -Distribution dependent on prey—burrowing rodents such
as California ground squirrel (Spermophilus beecheyi),
Belding’s ground squirrel (S. beldingi), and yellow-bellied
marmot (Marmota flaviventris)
-Prey species occur in open meadow habitats (squirrels)
and rocky areas (marmot)

Sierra bighorn FE CE

sheep -Found in very small numbers in high-elevation alpine

(Ovis canadensis habitat

californiana)

Western red bat CSC -Winter range in lowlands and coast west of the park

(Lasiurus blossevilii) -Summer range up into coniferous forest
-Roosts primarily in frees

Spotted bat CSC -Wide distribution, but limited by need for large, nearby

(Euderma cliffs for roosting

maculatum) -Lives in scrub tfo montane forests

Townsend'’s big- CsSC Roosts | | . H holl

eared bat ;reoeoss sin caves, large crevices, and sometimes hollow

(Corynorhfpus -Lives in many habitats from scrub up to coniferous forests

fownsendii)

Pallid bat CsSC -Roosts in caves, crevices, and sometimes hollow trees

(Antrozous -Forages in grasslands, shrublands, woodlands, and forests

pallidus) from sea level up through mixed conifer forests

Western mastiff bat CSC -Roosts in cliffs

(Eumops perotis) -Is active during the warmer months
-Lives in chaparral to oak woodland and into the
ponderosa pine belt and meadows of mixed conifer forests

FE — Federal Endangered FT — Federal Threatened FC - Federal Candidate
SE - State Endangered ST - State Threatened CSC - Cadlifornia Species of Concern

9) Itis uncertain whether the California wolverine still lives in Yosemite (Garcelon et al. 2006).
Historical documentation of this species indicates that it occurred at high elevations of the park,
where non-native plant control would be unlikely to take place. There would be no effect on the
California wolverine.

10) The Pacific fisher is very rare in Yosemite. It occurs at lower elevations than formerly believed
and extends into oak, mixed-conifer habitats. Crucial habitat attributes of this species include
dense canopy closure and complex understory structure. All the alternatives are unlikely to
affect these crucial habitat attributes. There would be no effect on the Pacific fisher.

11) The American badger can inhabit a wide range of elevations and habitat types. Its distribution is
dependent upon its prey, which includes burrowing rodents and yellow-bellied marmot. These
prey species live in open meadow habitats (squirrels) and rocky areas (marmot). At low
elevations, invasive plants may affect habitat quality by altering food availability for prey species.
Aggressive suppression of invasive plants under the action alternatives would have a better
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chance of restoring natural plant assemblages in badger habitat. Under the action alternatives,
there would be a long-term minor beneficial effect on the American badger.

12) Herbicide use may result in negligible adverse impacts upon insects, the main food source of
Yosemite bats. Therefore, as bioaccumulators, bats may have negligible adverse impacts.

13) Invasive plant management efforts are not expected to have an appreciable impact on Sierra
bighorn sheep, either beneficial or adverse, because non-native species cover is currently very
low in bighorn sheep habitat.

14) Invasive plant management efforts are not expected to have more than a negligible adverse
impact on Valley elderberry longhorn beetles, because the herbicide application buffer will
ensure that elderberry plants are not killed by herbicide application. Invasive plant management
efforts will have a minor positive effect on the beetles where management efforts keep invasive
plants from displacing elderberry populations.

Impairment

Because the proposed actions would not result in more than localized short-term negligible adverse
impacts on non-target vegetation, Alternative 1 will not result in impairment of the park’s special status
wildlife for future generations.

Alternative 2 (Add Four Additional Herbicides and Address Limitations in 2008 Plan)

Under Alternative 2, the NPS would meet management objectives for priority invasive plant species
using a variety of physical, mechanical, chemical, and other control techniques. Four additional
herbicides (rimsulfuron, chlorsulfuron, imazapyr, and triclopyr) would be added to this plan.
Introducing aquatic formulations and the ability to spray to the water line would be of particular
importance in the control of certain non-native invasive species, protecting and enhancing wildlife
habitat.

Alternative 2 introduces four herbicides that would be used under threat conditions that the current
plan cannot efficiently treat. The additional herbicides are U.S. and CAL EPA approved, and are
recommended by university researchers, toxicologists, and wildland resource management specialists.
Alternative 2 would meet integrated pest management goals because work crews would use the
minimum amount of low-toxicity herbicides necessary to meet management goals. Impacts could
include the following:

1) The use of herbicides near water and the addition of four more herbicides use may have
localized short-term negligible adverse effects on special status wildlife species. As herbicides
become a regular part of the park’s invasive plant management toolbox, the acreage treated each
year could increase. The emphasis of the Invasive Plant Management Program is expected to
shift to early detection and eradication, as the populations of existing priority species, and the
backlog of species like Himalayan blackberry that were not effectively managed using physical
methods, are now effectively controlled. This could result in smaller acreages treated each year.
Additionally, the use of more effective herbicides might result in smaller amounts being needed
to treat invasive plant populations.

2) The use of herbicides near water may allow for the treatment of species such as Himalayan
blackberry that would otherwise not be controlled using physical methods. This strategy could
result in long-term moderate benefits to wildlife where invasive plants are not allowed to
displace special status wildlife habitat.
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The area of invasive plants treated near elderberry plants would increase slightly. In
consultation with the United States Fish and Wildlife Service (personal communication,
Jeremiah Karuzas, 2010), the “no spray” buffer around elderberry plants to protect federally
threatened valley elderberry longhorn beetles would be reduced from 100 feet to spraying up to
30 feet from the drip line, followed by hand application up to 10’ from the drip line. Within the
30-100’ zone, herbicides that pose a risk to active adult beetles (March-June) would not be used.
This strategy would protect the beetles while allowing for management of invasive species that
could otherwise displace elderberry plants. The beetles occur in riparian areas below 3000 feet.
Their entire life cycle takes place in, on, and directly around their host plant. They lay eggs on
the bark of stems over 1 inch in diameter. Larvae burrow into the stem, where they may live for
up to two years before exiting the plant. Oblong exit holes can indicate their presence, but are
not always evident. There may be a short-term adverse effect (for a few individuals), but overall,
along-term negligible beneficial impact on the valley elderberry longhorn beetle population as
habitat is protected or restored.

Impairment

Because the proposed actions would not result in any more than localized short-term negligible adverse
impacts on individual animals or species populations, Alternative 2 would not result in impairment of
the park’s special status wildlife for future generations.

Alternative 3 (Preferred Alternative, Adaptive Management, Add Four Herbicides
and Address Limitations in 2008 Plan)

Alternative 3 implements a form of adaptive management that would provide protocols for the
introduction of additional tools, including herbicides, should a threat arise that could not be treated
with the currently available tools. Criteria for new herbicides to be implemented include that the
herbicides must: 1) be U.S. and CAL EPA approved, 2) be tested in a wildland setting and show no
adverse impacts, and 3) provide functionality that the currently used and proposed herbicides do not
provide (e.g., against aquatic threats such as hydrilla). Impacts could include the following:

1) Impacts are similar to those under Alternatives 1 and 2.

2) The potential for impacts on wildlife species of concern would be considered prior to using
aquatic herbicide formulations directly in water.

Impairment

Because the proposed actions would not result in any more than localized short-term negligible adverse
impacts on individual animals or species populations, Alternative 3 would not result in impairment of
the park’s special status wildlife for future generations.

Cumulative Impacts

Cumulative impacts on special-status wildlife are based on analysis of past, present, and reasonably
foreseeable future actions in California and the Yosemite region in conjunction with the potential
effects of these alternatives. Past and present factors affecting special status wildlife include fire
suppression, deposition of chemical compounds from outside the park, the invasion of non-native
species (including pathogens), and land management practices outside Yosemite. In the foreseeable
future, climate change has the potential for large-scale major adverse impacts on wildlife. Climate
change could accelerate the arrival and spread of non-native plant species by making higher elevations
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of the park more suitable for these species through warming. These past, present, and foreseeable future
impacts are long-term, adverse, and major.

Local past and present actions would have both beneficial and adverse impacts on special status wildlife.
Parkwide planning efforts such as the Merced and Tuolumne Wild and Scenic comprehensive
management plans would provide large-scale watershed protection to plant communities. Prescribed
fire and managed wildland fire activities would greatly reduce the threat of large high-severity
catastrophic fires, and would reduce the potential for habitat conversion. Other present and future
actions would restore wildlife habitat.

Past impacts on special status wildlife have been adverse, long-term, and major. Local present actions
would contribute to reversing the major adverse impacts of past actions on special status wildlife and
would produce long-term moderate beneficial effects. In the context of the multiple, spatially massive,
and potentially catastrophic past and present effects, the impacts of these alternatives would be
negligible. The past, present, and future effects, along with impacts of all three alternatives would result
in long-term adverse moderate impacts on special status wildlife.

Conclusion

Any potential impacts to special status wildlife in Yosemite National Park are similar across all
alternatives. The primary differences are that herbicide use would be allowed to the waterline under
Alternative 2, and herbicide use could be considered in water under Alternative 3. Potential impacts
would range from beneficial to short-term, negligible, and therefore would not result in impairment of
special status wildlife for future generations.

8. DESIGNATED WILDERNESS

Affected Environment

Aside from road corridors, developed areas, and the southwestern edge of the park, 95% of Yosemite is
designated Wilderness. The California Wilderness Act designated 704,368 acres as Wilderness in 1984.
An additional 927 acres is designated as potential Wilderness.

The Wilderness Act of 1964 mandates the preservation of Wilderness character, wildness, and
naturalness. Wilderness is defined as “an area where the earth and its community of life are
untrammeled by man,” that is, protected and managed so as to preserve its natural conditions. . .with the
imprint of man’s work substantially unnoticeable” (Public Law 88-577 [16 USC 1131-1136]). Wilderness
also has outstanding opportunities for solitude or a primitive and unconfined type of recreation. The
Wilderness Act prohibits certain activities, such as the use of: motorized equipment; mechanical
transport, structures or installations; and aircraft landing, unless such activities are considered the
minimum requirement to administer the area for the purpose of preserving Wilderness character. In
addition, the NPS Management Policies (2006b) mandate that decisions affecting wilderness be
consistent with the minimum requirement concept (Appendix J).

The introduction of non-native invasive plants is recognized as being generated from outside the park
and anthropogenic (resulting from human action) in origin. Treatment in Wilderness is justified where a
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species has the potential for seriously degrading ecosystem processes and the natural environment, and
where there is a reasonable chance that a species can actually be eradicated from Wilderness. Although
non-native plants are present in Wilderness areas, they do not currently affect vast expanses of
Yosemite’s Wilderness to the extent that they do in the foothill woodland and low and middle elevation
wetland habitats within the park. However, this is not a reason for complacency, as recent research has
shown that even high elevation habitats within the park are susceptible to invasion (see “Purpose and
Need” for further discussion). Prevention, and early detection and eradication are the keys to
protecting Wilderness from degradation by invasive species. The challenge comes from the limited
staffing and funding available for surveying such a vast area that is often difficult to access.

A total of 33 non-native plant species have been documented in the park’s Wilderness, including 22 that
are high- and medium-high priority species (NPS 2006¢). Invasive plants enter the Wilderness in many
ways, from attachment to shoes and socks to excretion by birds. Stock operations in Wilderness areas
can also introduce non-native plants into the park through feed. The NPS and the park concessioner
account for 59%of overnight stock use and 90% of day stock use in the park. These entities voluntarily
use only certified weed-free feed, although this does not mean that the feed does not contain invasive
plant seeds that could harm Yosemite National Park plant communities (see “Weed Free Hay” under
“Alternatives Considered but Dismissed” in Chapter IT).

In Yosemite, invasive plants are generally found in the immediate footprints of developed sites such as
trails, corrals, and cabins, and at elevations of 7,000 feet or lower. Non-native plant species found
outside developments are most often associated with areas that sustained large fires in proximity to
trails. Wet areas, as well as sites where trails and streams intersect, are also especially likely to contain
non-native species. The areas with the greatest density and diversity of invasive species include the
Merced River corridor from Little Yosemite Valley to Merced Lake; the trail from Hetch Hetchy
Reservoir to Beehive Spring, Pate, Tiltill, and Poopenaut valleys; Miguel Meadows; and Rancheria Falls.
Currently, most invasive plants in Wilderness are hand pulled, although shovels and trowels are
occasionally used for control.

Environmental Consequences

Wilderness character is considered to have four general components: untrammeled, natural,
undeveloped, and experiential. Untrammeled is often defined as unmanipulated, or that which is not
“subjected to human controls and manipulations that hamper the free play of natural forces” (Howard
Zahniser, 1959, letter to C. Edward Graves). The natural quality refers to the natural quality of the
environment. The undeveloped character typically refers to structures or other human constructions,
although it could also refer to the use of powerful tools in wilderness such as machines and herbicides.
The experiential quality refers to the primitive visitor experience.

When using any invasive plant control method or technology, there is a balance between the four
components of wilderness character. For example, one technique may adversely impact the
untrammeled component of wilderness character (by repeatedly manipulating ecological processes),
but preserve or have a beneficial impact on the natural component of wilderness character (by
protecting or improving the health of natural communities). Multiple annual visits to control an invasive
plant over several years would have a greater impact on the untrammeled character than one or two
visits with herbicides. Using adaptive management and recognizing this balance would allow resource
managers to make the best decisions possible with the available information. Under the Wilderness Act,
all manipulation is considered a permanent impact on the untrammeled quality of wilderness character.

In an effort to reduce soil and other disturbance in wilderness areas, invasive plant control methods
typically involve hand pulling or using a shovel to slice below the root crown. Ground disturbance and
the loss of vegetation are the most apparent impacts on wilderness character, which represents both
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tangible and intangible components of the idea of wilderness. However, depending on the size and type
of treatment, the effect on the untrammeled quality is arguably the greatest, most serious impact on
wilderness character. Given the expansive size of the park’s wilderness, backcountry trail crews and
other individuals with responsibilities within Wilderness areas have negligible adverse impacts on
wilderness character. Impacts on wilderness character were assessed in terms of duration, type, and
intensity of impact.

Duration of Impact. The duration of an impact is the time required for wilderness character to recover
after treatment. Impacts are considered short-term if evidence of human activity would last no more
than five years following implementation of an alternative. Impacts are considered long-term if evidence
of human activity would persist for more than five years following implementation of an alternative.
Note that these criteria aren’t necessarily a good fit with wilderness character. Some impacts on the
untrammeled quality of Wilderness character are considered permanent and cumulative under the
Wilderness Act. The effect upon wilderness’s undeveloped or experiential character from having crews
using herbicides in wilderness may be short-lived, besides which all forms of invasive plant removal
would impact this quality to a comparable extent. The alteration of the untrammeled character of
wilderness that would result from blocking invasive species from entering wilderness and permanently
altering plant communities, even though it is positive, is also cumulative and permanent.

Alternative 1 (No Action)

The NPS would continue to manage invasive plants through a comprehensive program that employs a
variety of physical, mechanical, chemical, and other techniques. Only when invasive plant control
objectives could not be met using these control techniques and invasive plant populations met specified
criteria would work crews use herbicides to control up to 22 priority invasive plant species. Hand tools
would continue to be the primary control tool used on sensitive soils. Treatments such as tilling would
continue on resilient and other soils. Prevention, early detection, and prioritization practices would
continue to distribute resources as effectively as possible. Actions considered under Alternative 1 would
meet the Wilderness Minimum Requirements Analysis. Impacts are described below.

1) Natural Quality: Under Alternative 1, invasive plant management, especially early detection
and prevention, would have a long-term minor beneficial impact on the natural quality of
wilderness character. The positive impacts resulting from the prevention of invasive populations
from becoming established could range from moderate to major. A caveat is that dedicating
enough staff to the task of regularly surveying the 704,368 acres of the park that is wilderness for
invasive species is not possible, especially in the current fiscal environment.

Hand pulling or digging up the roots of large invasive plant populations could create temporary
local ground disturbance, resulting in short-term negligible adverse impacts on the natural
quality of wilderness character. Herbicide use is limited near water, in traditional gathering
areas, within 100 feet of blue elderberry plants, and in wilderness. Because some invasive
species, especially rhizomatous species, do not respond to physical controls, the establishment
and spread of these species could result where herbicide use is restricted. This could result in
moderate adverse impacts of the natural quality of wilderness in these areas. However, invasive
plant management program actions taken to control invasive species, whether physical, cultural,
chemical, or other, would not result in more than localized short-term negligible adverse
impacts on park wilderness.

2) Untrammeled Component: Physical and herbicide invasive plant control efforts could both
have a permanent negligible adverse impact on the untrammeled component of wilderness
character. Herbicide application could reduce the need for additional human manipulation of
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wilderness plant communities as compared to using physical controls. For example, Himalayan
blackberry, a rhizomatous species, would require multiple physical retreatments each season
over the course of many seasons.

3) Experiential Component: Invasive species management would result in a beneficial and an
adverse impact on the experiential component of wilderness character. Visitors experience a
more natural environment when invasive species are prevented from displacing or degrading
native plant communities. However, herbicide application activities or warning signs result in a
negligible adverse impact on the primitive wilderness experience. The Vegetation and
Ecological Restoration Branch Prevention has one five-person restoration team working the full
field season in wilderness, and two five-person teams working five weeks in wilderness. These
crews spend approximately one-third of their time removing invasive species, using mostly
physical methods such as hand pulling and shovel sheering. Encounters between park staff and
visitors offer the opportunity for interaction with and education of the public about ecology,
resource management, invasive species, and other issues. Some visitors would come away with a
positive experience when they encounter park employees actively managing threats to a
resource that they believe is important to protect. There is a chance that these encounters could
be negative, should visitors opposed to herbicide use encounter a spray crew in wilderness.

4) Undeveloped Component: No permanent development is proposed in wilderness areas as part
of this plan. Herbicide use is planned. Herbicides, like chainsaws and motorized weed
whackers, are powerful tools, and would have a larger impact on the undeveloped quality than,
for example, hand pulling. The use of such powerful tools, as well as temporary herbicide
warning signs, could be construed as having an impact on the undeveloped quality of
wilderness. In wilderness, there are few large established invasive plant populations outside of
the foothills. The focus is on detection and eradication of small new patches. Approximately 120
acres, about .016% of the park’s total acreage, were treated using herbicides in Yosemite during
the 2009 and 2010 field seasons. While herbicides are planned for use in wilderness areas in the
future, especially for control of Himalayan blackberry in the Poopenaut Valley, herbicides have
not yet been sprayed in wilderness. Invasive plant management would result in short-term
negligible adverse impacts on the undeveloped component of wilderness character.

5) Overall, when the impacts on various qualities of wilderness character are weighed against each
other, Alternative 1 would have a long-term and moderate beneficial impact on wilderness
character. Invasive species have displaced or otherwise degraded native plant communities
throughout the world. These communities provide habitat for species ranging from fungi to
large mammals. While there may be negligible or minor adverse impacts on the untrammeled,
experiential, and undeveloped qualities of wilderness character, these would be outweighed by
the positive impacts on the natural quality of wilderness character.

Impairment

Because the proposed actions would be expected to result in negligible adverse impacts, Alternative 1
would not result in impairment of the park's wilderness character for future generations.

Alternative 2 (Add Four Additional Herbicides and Address Limitations in 2008 Plan)

Under Alternative 2, priority invasive plant species would be managed using a variety of physical,
mechanical, chemical, and other control techniques. The use of four additional herbicides (rimsulfuron,
chlorsulfuron, imazapyr, and triclopyr) would be permitted. Using herbicides to control invasive species
to spray to the water line would be of particular importance for protecting and enhancing wilderness
character.
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The park would likely use more herbicides as they become a regular part of the park’s invasive plant
management toolbox. This increase could be countered by the fact that the park could also likely use
smaller amounts of more effective herbicides for treating invasive plant populations. The costs and
benefits of using an herbicide that has been extensively tested, but that still might have unknown risks
for non-target species, water quality, or human health, must be weighed against the benefits of more
effective control. Impacts could include the following:

1) Impacts resulting from Alternative 2 would be, for the most part, similar to those under
Alternative 1.

2) Natural Component: The ability to manage invasive species under Alternative 2, especially
those populations located near water, would result in an improvement in the natural component
over Alternative 1. The use of herbicides would result in improved control of rhizomatous
perennials near water and less soil disturbance, and would allow work crews to spend less time
controlling invasive plant populations. There could be short-term negligible adverse impacts on
non-target plants, amphibians, and invertebrate species. However, the long-term moderate-to-
major benefits derived from protecting native plant communities from displacement or
degradation by non-native invasive species would balance out these impacts. Therefore, there
would be a long-term minor to potentially major beneficial impact on the natural component of
wilderness character as increasingly more infestations are controlled and replaced with natural
communities. The range would be dependent upon available funding and staffing.

3) Untrammeled Component: Impacts would be similar to those under Alternative 1. Any human
manipulation of wilderness is considered to have a permanent effect, whether it be hand pulling
or using herbicides to control invasive plants. However, any adverse effects would be negligible.

4) Experiential Component: In the short term, the impacts of allowing additional herbicides and
of actions that address limitations in the existing plan would be similar to those of Alternative 1.
The primary difference between alternatives would relate to long-term impacts. Control of
invasive species near water could be accomplished using fewer staff and fewer repeated site
visits. Impacts on the experiential component of wilderness character would thus be minimized.

5) Undeveloped Component: Impacts would be similar to those under Alternative 1. More
powerful tools and herbicides could carry greater risks to non-target species and the
undeveloped component of wilderness character. However, the use of these tools would still be
very limited. Invasive plant management would result in short-term negligible adverse impacts
on the undeveloped component of wilderness character.

6) Overall: The impacts would be similar to those under Alternative 1. The benefits to the natural
component of wilderness character would outweigh the negligible adverse impacts on the
experiential, untrammeled, and undeveloped components of wilderness character.

Impairment

Because the proposed actions would be expected to result in negligible adverse impacts, Alternative 2
would not result in impairment of the park’s wilderness character for future generations.

Alternative 3 (Preferred Alternative, Adaptive Management, Add Four Herbicides,
and Address Limitations in 2008 Plan)

Alternative 3 would include a form of adaptive management that would provide the protocols for

introducing additional tools, including herbicides, for protecting park natural and cultural resources.

Criteria for introducing new herbicides include that the herbicides in question must: 1) be U.S. EPA and
CAL EPA approved, 2) be tested in a wildland setting and show no adverse impacts, and 3) provide
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functionality that the two currently used and four proposed herbicides do not provide (e.g., against
aquatic threat such as hydrilla). Actions considered under impacts could include the following:

1) Impacts resulting from Alternative 2 would be, for the most part, similar to those under
Alternative 1.

2) Natural Component: Impacts would be similar to those under Alternative 2.
3) Untrammeled Component: Impacts would be similar to those under Alternative 2.

4) Experiential Component: These would be the same as in Alternative 2. Impacts would be
similar to those under Alternative 1.

5) Undeveloped Component: Impacts would be similar to those under Alternative 2. Using
adaptive management, future impacts from herbicides and other invasive plant control
technologies would probably be reduced as tools become more efficient.

6) Overall: Impacts would be similar to those under Alternative 2.

Structures in wilderness, such as trails, bridges, and campsites, diminish wilderness character. These
facilities have the potential to diminish the wilderness quality from the perspective of some visitors, but
most visitors depend on many of these features and tolerate their presence.

Local actions listed in Appendix I that could affect wilderness in Yosemite include the Merced and
Tuolumne Wild and Scenic comprehensive management plans, the Fire Management Plan, and the
Comprehensive Transportation Plan. Parkwide planning efforts would provide large-scale protection in
wilderness.

Impairment
Because the proposed actions would be expected to result in negligible adverse impacts, Alternative 3
would not result in impairment of the park’s wilderness character for future generations.

Minimum Requirement Analysis

The park consistently uses the same process for determining whether a proposed action is essential for
managing a site in Wilderness (Appendix K). As noted in the “Purpose and Need” section, controlling
invasive plants is required in order to preserve and restore Yosemite’s Wilderness. Furthermore, as was
discussed in the “Common to All Actions” section, herbicides are the minimum tool necessary for
expediently controlling these species under all three alternatives. According to the park’s wilderness
policy, “When determining minimum requirements, the potential disruption of wilderness character
and resources would be considered before, and given significantly more weight than, economic
efficiency and convenience.”

Cumulative Impacts

Cumulative impacts on wilderness are based on analysis of past, present, and reasonably foreseeable
future actions in Yosemite’s wilderness, combined with the potential effects of this alternative. Past
impacts include prevention of Native American burning, 19th and 20th century grazing, fish stocking,
and killing of predators and other large animals such as the California grizzly (Ursus arctos horribilis).
Large areas of the western part of the park were logged in the early 20th century. Existing structures
such as trails, bridges, and campsites already slightly diminish wilderness character for some visitors.
However, most visitors depend on many of these features and tolerate their presence.
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Physical, cultural, and chemical invasive plant management has been ongoing in Yosemite National
Park since the 1930s. Some invasive plant management has occurred in designated Wilderness. The
herbicide 2, 4-D was used in the park to control invasive plants in the park from the 1940s through the
1960s. Past chemical management has also included mosquito control, efforts to control white pine
blister rust (Cronartium ribicola), and needle miner moth control (Coleotechnites miller). Cumulative
effects from pesticides also include drift from herbicides, fungicides, and insecticides sprayed on
agricultural crops in California’s Central Valley. Other impacts on wilderness character include visitor
use; firefighting activities, such as the use of aircraft and chemical retardants to fight fires; and the use of
aircraft for search and rescue efforts. Management efforts also take place on National Forest, Bureau of
Land Management, and private lands on the park’s borders and throughout the United States and the
world.

Outside of the park’s foothill woodland habitat, invasive species are not yet widespread. Where physical
controls (hand pulling, shovel shearing, etc.) are effective for protecting the natural and cultural
resources found in wilderness areas of the park, these methods would still be an important part of a
program of early detection and eradication. Herbicide use, as demonstrated over 2009 and 2010, would
be limited to very small acreages in the park each year. Thus, the cumulative impacts of ongoing invasive
plant management can be expected to be long-term but negligible.

Local actions listed in Appendix I that could affect wilderness in Yosemite include the Merced and
Tuolumne Wild and Scenic comprehensive management plans, the Fire Management Plan, and the
Comprehensive Transportation Plan. Parkwide planning efforts would provide large-scale protection in
wilderness.

Cumulative impacts for Alternatives 2 and 3 would be similar to those under Alternative 1. The
cumulative impacts of ongoing invasive plant management can be expected to be long-term but
negligible.

Conclusion

Alternative 1 would provide a long-term moderate beneficial impact on wilderness values, as it prevents
the invasion of non-native species into areas now largely free of invasive plants. Control actions would
have a short-term localized negligible adverse impact and a long-term minor beneficial impact. Overall,
Alternative 1 would have a long-term minor beneficial impact on wilderness character. Because long-
term impacts on wilderness character associated with Alternative 1 would be minor and beneficial,
Alternative 1 would not result in impairment of the park’s wilderness resources for future generations.

Early detection and prevention actions would have a long-term moderate beneficial impact on
wilderness values, because these actions would help prevent the invasion of non-native species into
areas largely free of invasive plants. Hand pulling invasive plants could temporarily create noticeable
ground disturbance, resulting in a short-term negligible adverse impact and a long-term minor
beneficial impact on wilderness character. The action alternatives would allow for the use of additional
herbicides, along with the use of physical and cultural means of control, in order to control invasive
plants when the current herbicides are neither efficient nor effective. The introduction of these new
herbicides is meant to help the park treat current invasive infestations, and to be prepared for potential
infestations with the potential to spread quickly and invade large segments of wetland habitat in
wilderness. Actions considered under Alternative 3 would meet the Wilderness Minimum Tool
Requirements Analysis (Appendix K). Overall, Alternatives 2 and 3 would have a long-term moderate
beneficial impact on wilderness character. Alternatives 2 and 3 would not result in impairment of the
park’s wilderness resources for future generations because the long-term impacts on wilderness
character associated with Alternatives 2 and 3 would be moderate and beneficial.
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9. ARCHEOLOGICAL RESOURCES

Affected Environment

Archeological sites are important because they provide information on prehistoric and historic
lifestyles, as well as a tangible link with the past. Yosemite has a wide array of prehistoric and historic
artifacts that provide a non-written source of information about the past. These artifacts are found in all
vegetation zones and at all elevations in diverse habitats. They represent continuously inhabited areas
within the park dating back many centuries. Park archaeologists must proceed cautiously due to the
sensitivity of these resources and the potential to cause irreparable damage.

In many cases, archeological inventories are conducted in conjunction with park development projects,
most in lower-elevation developed areas and road corridors. Therefore, the archeological database is
not a representative sample of the park (Hull and Moratto 1999). It is not comprehensive because it is
project-driven and is executed where the development is taking place (personal communication, Kevin
McCardle, historical landscape architect, Yosemite National Park, 2010).

Environmental Consequences

Type, Duration and Intensity of Impacts

When the impact of an action results in an alteration to the characteristics or information contained in
an archeological site that qualify it for inclusion in the National Register of Historic Places (NRHP), the
action is considered to have an adverse effect under Section 106 of the National Historic Preservation
Act. However, effects are not considered adverse under the 1999 Progammatic Agreement (PA), which
stipulates that archeological investigations guided by the Yosemite Research Design and Archeological
Synthesis be conducted in a manner that sufficiently minimizes the effect. The effect remains adverse if
the 1999 PA cannot be implemented to avoid or minimize the effect, and the NPS, the California State
Historic Preservation Officer, and the Advisory Council on Historic Preservation cannot agree on
measures to avoid or minimize adverse impacts and are unable to negotiate and execute an alternate
memorandum of understanding in accordance with 36 CFR 800.6(b). Because archeological resources
are nonrenewable and irreplaceable resources, impacts on these resources are long-term.

Effects under the NHPA are described as having “no effect,” “no adverse effect,” or “adverse effect.”
These categories are stark because park resource managers cannot create more history. Rather, history
is either retained or lost. An adverse type of effect and the intensity or degree of the effect on historic
properties is measured by the Criteria of Adverse Effect in 36 CFR Part 800.5 (a) (1):

An adverse effect is found when an undertaking may alter, directly or indirectly, any of the
characteristics of a historic property that qualify the property for inclusion in the National
Register 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 undertaking that may occur later in time, be farther
removed in distance or be cumulative.

Alternative 1 (No Action)

The NPS would continue to manage invasive plants through a comprehensive program that employs a
variety of physical, mechanical, chemical, and other techniques. Only when invasive plant control
objectives could not be met using these control techniques and invasive plant populations met specified
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criteria would work crews use herbicides to control up to 22 priority invasive plant species. Hand tools
would continue to be the primary control tool used on sensitive soils. Treatments such as tilling would
continue on resilient and other soils. Prevention, early detection, and prioritization practices would
continue to distribute resources as effectively as possible. Impacts could include the following:

1) Under Alternative 1, the control of certain invasive plant species, rhizomatous species for
example, may require treatment measures that involve ground-disturbing activities. Although
ground disturbance has the potential to damage or unearth archeological resources, any impacts
resulting from these treatment activities would be minimized in accordance with stipulations
outlined in the 1999 Programmatic Agreement.

2) The use of herbicides in areas where ground disturbance has the potential to damage or unearth
archeological resources would allow the control of invasive plant populations that would not be
controlled using mechanical or physical methods.

Impairment

Because any impacts resulting from the proposed actions would be minimized in accordance with
stipulations outlined in the 1999 Programmatic Agreement, Alternative 1 would not result in
impairment of the park’s archeological resources for future generations.

Alternative 2 (Add Four Additional Herbicides and Address Limitations in 2008 Plan)

Under Alternative 2, the park would meet management objectives for priority invasive plant species
using a variety of physical, mechanical, chemical, and other control techniques. Four additional
herbicides (rimsulfuron, chlorsulfuron, imazapyr, and triclopyr) would be added under this alternative.
Introducing aquatic formulations and the ability to spray to the water line would be of particular
importance in the control of certain non-native invasive species. The minimum amount of low-toxicity
herbicides necessary to meet management goals would be used. Impacts could include the following:

1) Impacts of Alternative 2 are similar to those under Alternative 1.

2) Alternative 2 introduces four herbicides that expand the effectiveness and range of possible
species that can be treated. Under Alternative 2, herbicide applications could also take place to
the water’s edge. This would lower the chance of impacts on archaeological resources by
allowing for the chemical treatment in situations where physical or mechanical treatment would
have been required previously, thereby minimizing ground disturbing activities and reducing
the potential to damage or unearth archeological resources.

Impairment

Because any effects resulting from the proposed actions would be minimized in accordance with
stipulations outlined in the 1999 Programmatic Agreement, Alternative 2 would not result in
impairment of the park’s archeological resources for future generations.

Alternative 3 (Preferred Alternative, Adaptive Management, Add Four Herbicides
and Address Limitations in 2008 Plan)

1) More effective treatment of invasive species resulting from implementing adaptive management
would result in slightly smaller potential for impacts on archaeological resources than under
Alternatives 1 or 2. This is because Alternative 3 would allow for the consideration of a wider
range of management tools than either Alternative 1 or Alternative 2, which could reduce
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potential for effects by further reducing the need for ground disturbance due to hand pulling
and digging up of plant roots. Additionally, allowing more effective treatments would
potentially reduce the number of treatments, and potential disturbance resulting from repeated
visits by work crews.

Impairment

Because any impacts resulting from the proposed actions would be minimized in accordance with
stipulations outlined in the 1999 Programmatic Agreement, Alternative 3 would not result in
impairment of the park’s archeological resources for future generations.

Cumulative Impacts

In the past, archeological resources in the Yosemite region have been subject to damage from
urbanization, vandalism, visitor access, and natural processes, including fire. Regional and local present
and foreseeable future activities would have no effect and no adverse effect on archeological resources.
Some actions listed in Appendix J, such as the Badger Pass Ski Area Redevelopment, involve soil and
vegetation disturbance. While prescribed fire and managed wildland fire activities would greatly reduce
the threat of large high-severity catastrophic fires, fire activities would also contribute to the damage
and/or loss of some regional archeological resources through burning and post-burn landscape
processes. In Yosemite, actions to control invasive plant species are approved by cultural resource
specialists to ensure no adverse effect on archeological resources, and work plans would be adjusted if
necessary. Overall, projects that could have an adverse cumulative impact on archeological resources
could be minimized by implementing the 1999 Programmatic Agreement. These projects, when
combined with any of the three individual alternatives, are expected to have no adverse effect on
archeological resources.

Conclusion

Impacts related to invasive plant control activities would be minimized in accordance with the 1999
Programmatic Agreement. Where potential impacts could take place as a result of ground-disturbing
activities related to invasive plant management, park archaeologists would be consulted prior to
beginning work. The prevention and control activities under all three alternatives would not cause
adverse impacts on archeological resources.

10. TRADITIONAL CULTURAL PROPERTIES
AND ETHNOGRAPHIC RESOURCES

Affected Environment

Traditional cultural properties are historic properties that are eligible for inclusion in the NRHP
because of their association with the cultural practices and/or beliefs of a living community that 1) are
rooted in that community’s history, and 2) are important in maintaining the continuing cultural identity
of the community. Cultural use plants are often considered contributing elements, depending on the
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associated cultural practices and/or beliefs that are linked to ongoing cultural identity. Ethnographic
resources include any “site, structure, object, landscape, or natural resource feature assigned traditional,
legendary, religious, subsistence, or other significance in the cultural system of a group traditionally
associated with it” (NPS 1998a). Not all ethnographic resources are considered traditional cultural
properties.

Management of biotic resources by American Indians in the Sierra Nevada took place over thousands of
years, resulting in significant ecological and evolutionary consequences for regional ecosystems
(Anderson and Moratto 1996). Through acquiring firewood, fish, game, plant foods, craft supplies, and
building materials, American Indian peoples shaped the distribution, structure, composition, and extent
of certain plant and animal communities. They did so using proto-agricultural techniques such as
pruning, sowing, weeding, tilling, selective harvesting, and burning (Anderson 1993).

Two locations in Yosemite Valley are managed as traditional cultural properties. If a location has been
determined to be eligible as a traditional cultural property and cultural use plants are a contributing
element, then any associated impacts on cultural use plants—whether from invasive species
management or visitor use and so forth—must be evaluated and, where possible, avoided and/or
minimized.

Seven federally recognized and non-recognized tribal groups claim ancestral cultural association with
park lands and resources, including the Tuolumne Band of Me-Wuk Indians, the Picayune Rancheria of
Chukchansi Indians, the Mono Lake Kutzadika’a Tribe, the Bridgeport Paiute Indian Colony, the
Bishop Paiute Tribe, the American Indian Council of Mariposa County, Inc. (Southern Sierra Miwuk
Nation), and the North Fork Mono Rancheria.

Environmental Consequences

Non-native invasive species pose a significant threat to cultural use plants in Yosemite National Park.
Invasive plant management can benefit traditionally gathered plant populations because it can prevent
invasive plants from displacing these populations. However, traditionally used plants can be trampled
or otherwise damaged during invasive plant control efforts. Some invasive plant species, especially
rhizomatous perennials, cannot be controlled effectively using physical methods alone. However, the
use of herbicides can be controversial for some people and in some locations.

Protecting traditionally used plants from invasive species would require ongoing consultation and
dialogue between tribal councils, practitioners who gather plants, and Yosemite National Park resource
managers. Maintaining an ongoing dialogue is especially important because areas where these plants are
gathered change from year to year depending upon the preference of individual practitioners.
Additionally, the locations where cultural use plant populations are gathered can shift from year to year.

Consultation between the associated tribes and groups and the Invasive Plant Management Program
would take place prior to each field season. Consultation actions would include the publishing of a
work plan each winter with the purpose of notifying the associated tribes and the general public
regarding locations, methods, and approximate dates of proposed control actions. Additional
consultation to notify the tribes about planned upcoming management actions could include
notifications, meetings, and site visits. Consultation would be the same across all alternatives. Tribes and
individual tribal members are encouraged to contact the Invasive Plant Management Program manager
directly or through the tribal liaison with any concerns.
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Type, Duration, and Intensity of Impact. A beneficial type of effect as measured in NEPA is folded into
the “No Adverse Effect” finding under the NHPA. An adverse type of effect and the intensity or degree
of effect on historic properties is measured by the Criteria of Adverse Effect in 36 CFR Part 800.5 (a) (1):

An adverse effect is found when an undertaking may alter, directly or indirectly, any of the
characteristics of a historic property that qualify the property for inclusion in the National
Register 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 undertaking that may occur later in time, be farther
removed in distance or be cumulative.

For potential effects on traditional cultural properties, Stipulation VII C. 2 £. of the 1999 Programmatic
Agreement among the National Park Service at Yosemite, the California State Historic Preservation Officer
and the Advisory Council on Historic Preservation Regarding Planning, Design, Construction, Operations
and Maintenance, Yosemite National Park, California stipulates that the NPS consult with appropriate
Indian tribe(s) regarding possible effects to Native American archeological or traditional cultural
properties in seeking measures to avoid adverse effects.

Because traditional cultural properties are nonrenewable