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Summary

Grand Canyon National Park proposes to use Integrated Pest Management (IPM) techniques
to control and contain exotic plant species within park boundaries. Currently, 189 exotic plant
species are known in Grand Canyon National Park; of these, 82 are of serious concern. These
exotic plant species displace natural vegetation and consequently affect long-term health of
native plant and animal communities. This Environmental Assessment / Assessment of Effect
(EA/AEF) evaluates continuation of current exotic plant species management (Alternative 1,
No Action) and one additional alternative to address the purpose and need for action
(Alternative 2, Preferred). The preferred alternative includes a) integrated pest management;
b) increased education, prevention, and collaboration; and c) manual, mechanical, cultural,
and chemical controls. The park proposes an adaptive management strategy whereby control
methods may be altered, dependant on updated literature or effectiveness in the field.

Neither alternative would have more than negligible impacts to soundscape, environmental
justice, prime and unique farmland, socioeconomic environment, or Indian trust resources.
Alternative 2, the preferred alternative, would result in both adverse and beneficial impacts to
vegetation, wildlife, special status species, soil resources, water and aquatic resources, air
quality, archaeological and historic resources, cultural landscapes, ethnographic resources,
visitor experience, wilderness character, public health and safety, and park operations that
would range from negligible to moderate. No impairment of park resources would occur with
implementation of either alternative.

The park’s goal is to provide a solid framework for exotic plant management. This EA/AEF will
serve as a planning document to guide exotic plant management for the next ten years, through
2019. In addition, annual work plans will be completed based on information contained in this
document to provide site-specific survey and treatment information, updated exotic plant
species lists, and other information as available.

Public Comment

If you wish to comment on the EA/AEF, the NPS prefers that you post comments online at
http://parkplanning.nps.gov/grca or you may mail comments to Steve Martin, Superintendent,
Grand Canyon National Park, Attention: Exotic Plant Management Plan, P.O. Box 129/1
Village Loop, Grand Canyon, Arizona 86023. This document will be on public review for 30
days.

Before including your address, phone number, e-mail address, or other personal identifying
information in your comment, you should be aware that your entire comment — including your
personal identifying information — may be made publicly available at any time. While you can
ask us in your comment to withhold your personal identifying information from public review,
we cannot guarantee that we will be able to do so.

United States Department of the Interior « National Park Service + Grand Canyon National Park
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Chapter 1 - Purpose and Need

INTRODUCTION

This document’s purpose is to disclose expected effects to the human environment
from exotic plant management in Grand Canyon National Park (GRCA). Human
environment is defined as the natural and physical environment and the
relationship of people with that environment. The project area consists of
National Park Service (NPS) land within the park boundary and includes South
Rim, North Rim, Colorado River corridor and Inner Canyon (Figure 1).

Grand Canyon encompasses approximately 1,217,403 acres and lies on the
Colorado Plateau in northwestern Arizona. The land is semi-arid and consists of
raised plateaus and structural basins typical of the southwestern United States. The
park is nationally and internationally recognized as significant for many reasons
beyond the canyon itself. The park’s biological diversity includes five of the seven
life zones and elements of three of the four North American deserts (the Great
Basin, Sonoran, and Mojave). As an ecological refuge, Grand Canyon contains
numerous rare, endemic, or specially protected plant and animal species and
relatively intact native vegetation communities (National Park Service, 1995).
Stewardship of its natural resources requires special attention to limit disruption
of these native assemblages by exotic plant species.

BACKGROUND

NPS Management Policies (National Park Service, 2006) defines native species as
“all species that have occurred, now occur, or may occur as a result of natural
processes on lands designated as units of the national park system. Native species in a
place are evolving in concert with each other. Exotic species are those species that
occupy or could occupy park lands directly or indirectly as the result of deliberate or
accidental human activities. Exotic species are also commonly referred to as
nonnative, alien, or invasive species. Because an exotic species did not evolve in
concert with the species native to the place, the exotic species is not a natural
component of the natural ecosystem at that place” (National Park Service, 2006).

Exotic plants are often the first plants to become established in disturbed areas;
these are also known as early successional species. However exotic plants can also
be aggressive, replacing established or late-successional native species in habitats
relatively free of disturbance (Stohlgren et al., 1999). Although only roughly ten
percent of exotic species pose a threat to ecosystems (Williamson, 1996), such
species can displace native vegetation by robbing moisture, nutrients, and sunlight
from surrounding plants, resulting in native habitat loss and increased soil erosion.
These species create long-term changes in plant community composition and
structure, affecting entire plant and animal populations (Cronk & Fuller, 2001;
National Park Service, 2006; Vitousek et al., 1996).
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Figure 1 Map of Grand Canyon National Park
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Over the last few centuries the number and abundance of exotic plant species have
increased dramatically worldwide. Exotic plant species are considered one of the
most serious threats to national parks, with over 2.6 million acres infested in the
National Park System (National Park Service, 2002a). Historical plant surveys in
Grand Canyon reveal a steady increase in exotic plant species numbers found in
the park. Numbers increased from 9 species in 1930 to 29 in 1936 and 41 in 1947
(Hawbecker, 1936; McDougall, 1947; Mead, 1930).

Figure 2 Increased Exotic Plant Species in GRCA, 1930-Present

Q

§8200

@5 150 =
° & 100 -
£ 5 50

E & — 1 [

3 0

1930 1936 1947 1987 1996 2005 2008

Year

Today, almost 200 exotic plant species have been found within park boundaries
with more expected in the future. It is estimated that roughly half the park’s total
acreage currently contains exotic plant species; however, the entire park is at risk.
Eighty-two plant species found in the park are considered invasive and of
particular concern to GRCA managers because they are aggressive and have
potential to displace native vegetation.

Some of the first exotic plants introduced to GRCA were planted by early settlers
in the 1870s to provide forage, grasses, and herbs for domestic livestock. Other
exotics were introduced intentionally for erosion control or for aesthetic
purposes. Creation of roads, trails, campgrounds, visitor centers, and picnic areas
further contributed to establishment of exotic plant species as seeds were carried
in and transported on machinery, in gravel, or contaminated seed mixes. Visitors
have also unknowingly introduced and transported seeds on vehicles, mules,
hiking boots, and by other means. People, machinery, vehicles, livestock, wildlife,
fire, wind, and water have all contributed to exotic plant species establishment and
spread.

Exotic plant species control is imperative for GRCA managers charged with
preservation and protection of natural resources, processes, systems, and values in
an unimpaired condition (National Park Service, 2006). NPS superintendents are
expected to use current legislation, executive orders, and NPS regulatory
standards to manage exotic plants (see Appendix A). The most fundamental
provisions are found in the NPS Organic Act of 1916 and the Redwood Act
amendment to the 1970 General Authorities Act.

A number of Federal, state, and local regulatory measures for management of
exotic plant species, noxious weeds, and invasive plants are applicable to exotic
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plant management. Regulatory measures include laws, executive orders,
presidential proclamations, regulations and policies:

e Federal Laws - acts passed by the United States Congress and approved by the
President. All laws must be consistent with the United States Constitution.
Federal laws have supremacy over state and local laws. Legislative history (e.g.,
committee reports, transcripts of congressional debates) clarifies congressional
intent in enacting a law.

e Executive Orders — directives from the President to departments and agencies
of the executive branch.

e Presidential Proclamations — decrees by the President under the Constitution
and other authorities (e.g., Antiquities Act).

e Regulations —rules for complying with a Federal law developed by the
authorized department or agency that also include codification of agency
policy. For example, Title 36 Code of Federal Regulation (CFR) Section 1-199
contains general and specific regulations for management and use of the
National Park System (these regulations are augmented by the
Superintendent’s Compendium for each unit).

e Policies — guiding principles or procedures that set the framework and provide
direction for management decisions. They may prescribe the process by which
decisions are made, how an action is to be accomplished, or results to be
achieved.

Regulatory measures that guide exotic plant management in Grand Canyon
National Park are described in detail in Appendix A and include:

Federal Regulatory Measures
» Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)
» Occupational Health and Safety Administration (OSHA) Hazard
Communication Standard
» Executive Order 13112 on Invasive Species
» Government Performance Results Act of 1993 (GPRA)

State Regulatory Measures
» Arizona Noxious Weed List
» Pesticide Handling Certification

National Park Service Policies and Guidelines
» NPS Management Policies
» Natural Resources Management Guideline — Director’s Order (DO)-77

PURPOSE OF AND NEED FOR ACTION

The purpose of the project is to prevent, control, or contain exotic plant species
infestations which threaten natural and cultural resources within GRCA. The
proposed project is modeled after and designed to expand upon six management
strategies identified by the NPS Strategic Plan for Managing Invasive Nonnative
Plants in National Parks (National Park Service, 1996): Prevent invasion; increase
public awareness; inventory and monitor nonnative plants; conduct research and
transfer technology; integrate planning and evaluation; and manage invasive
nonnative plants.
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Appropriate Use

The proposed project is considered an appropriate use as defined in NPS
Management Policies because it is suited to the exceptional natural and cultural
resources found in the park and fosters an understanding of and appreciation for
park resources and values (National Park Service, 2006). The management and
treatment of exotic plant species is further evaluated in this document for
consistency with applicable regulatory measures, consistency with the park’s
General Management Plan (GMP), actual and potential effects to park resources
and values, total project cost, and whether public interest will be served. If
unanticipated and unacceptable impacts transpire, the superintendent would re-
evaluate the purpose and need to further manage, limit, or discontinue the use.

The Overall Project Goal is to preserve or restore natural environmental
conditions in GRCA by preventing, containing, significantly reducing, or
controlling infestations of exotic plant species.

Supplementary Goals

¢ Reduce or eliminate the ability of exotic plants to invade natural and
development zones, or to re-invade previously treated areas

o Re-establish natural ecosystem function in areas previously impacted by exotic
plants

e Accomplish overall goals while minimizing harm to wilderness character,
natural resources, natural ecological communities and processes, cultural
resources, visitor experience, or human health and safety

¢ Ensure visitor and employee safety during project implementation

¢ Conserve native seeds in areas adjacent to infestations to preserve genetic
diversity and provide a seed source for future restoration

Objectives
1. Reduce exotic plant cover by 50% within the development zone and

disturbance corridors in GRCA over the next ten years, 2009-2019

2. Conduct exotic plant surveys in 25% of GRCA’s natural zone priority areas
over the next ten years, 2009-2019

3. Identify and control small populations of the most invasive and potentially
threatening species park-wide

4. Prevent further introductions of exotic plant species already present in GRCA

and introductions by increasing visitor and staff awareness through education

Initiate projects to enhance visitor experience and aesthetics in the park

6. Increase cooperation and coordination with adjacent land owners and
agencies

MANAGEMENT AND PLANNING HISTORY

NPS Management Policies is the guiding document for management of all national
parks within the national park system. It is the basic NPS servicewide policy
document and supersedes the 2001 edition. NPS Management Policies is the
highest of three levels of guidance documents in the NPS Directives System. As
stated in its introduction, “It (NPS Directives System) is designed to provide NPS
management and staff with clear and continuously updated information on NPS
policy and required and/or recommended actions, as well as any other
information that will help them manage parks and programs effectively.” NPS

b
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Management Policies’ Chapter 4, Natural Resource Management is most applicable
to this project.

Section 4.4.4.2, page 48 of NPS Management Policies allows parks to remove exotic
species already present in parks under the following criteria:

“All exotic plant and animal species that are not maintained to meet an identified
park purpose will be managed - up to and including eradication - if (1) control is
prudent and feasible, and (2) the exotic species:

e interferes with natural processes and the perpetuation of natural
features, native species or natural habitats; or

e disrupts the genetic integrity of native species; or

e disrupts the accurate presentation of a cultural landscape; or

e damages cultural resources; or

e significantly hampers the management of park or adjacent lands; or

e poses apublic health hazard as advised by the United States Public
Health Service (which includes the Centers for Disease Control and the
NPS Public Health Program); or

e creates a hazard to public safety

High priority will be given to managing exotic species that have, or
potentially could have, a substantial impact on park resources, and that can
reasonably be expected to be successfully controlled. Lower priority will be
given to exotic species that have almost no impact on park resources or that
probably cannot be successfully controlled. The decision to initiate
management should be based on a determination that the species is exotic.”

In addition to providing direction on all aspects of park management, NPS
Management Policies also sets direction for each unit of the national park system to
maintain an up-to-date General Management Plan. The primary purpose of a
park’s GMP is to provide a foundation from which to protect park resources while
providing meaningful visitor experiences. The proposed project area spans the
entire park and includes all designated management zones including natural,
cultural, and development zones. This proposal tiers from the GMP and further
refines direction for management of invasive plant species throughout the park.
For purposes of this document, management zones are further defined below to
address goals and priorities by location.

Development Zone

The development zone (Figure 3) consists of South Rim, including Desert View;
North Rim; Tuweep; the GRCA portion of Lees Ferry; and developed Inner
Canyon sites such as Indian Garden, Phantom Ranch, and primary corridor trails.
Overall goals for the development zone are to prevent introduction of new invasive
species into the park; restrict the spread of current invasive species; reduce the
number of top priority invasive species; and improve native habitat in areas
disturbed by invasive species.

The South Rim developed area (Figure 3) begins at the park’s east boundary and
includes Desert View and Desert View Drive, South Rim Village, Hermits Rest
Road to the west, and South Entrance Station. Included in the South Rim
developed area are three meters on both sides of roads and two meters on both
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sides of trails. Specific goals for this area are to survey for and treat high priority
invasive species along all roads, trails, and within all previously identified exotic
plant treatment areas (see Appendix B for priority species list). The Desert View
area, South Entrance Station, railroad tracks, and around rim lodges are heavy
traffic areas focused on to prevent introduction and spread of invasive species.

North Rim developed area (Figure 3) consists of north entrance, scenic overlooks,
NPS residential and administrative areas, and lodge areas. Included in the North
Rim developed area are three meters on both sides of roads and two meters on
both sides of trails. Specific goals for North Rim are similar to South Rim; to survey
for and treat top priority invasive species along all roads, trails, and in all areas
identified with exotic plant species (see Appendix B for priority species list). The
lodge, campground, residential, and NPS areas are a priority due to the history of
invasive species presence in these areas. North Rim has a more pristine nature than
the South Rim and therefore fewer numbers of top priority species. High priority
species in the North Rim development zone include Dalmatian toadflax, spotted
knapweed, houndstongue, foxtail barley, quackgrass, bull thistle, salsify,
orchardgrass, and smooth brome.

The Inner Canyon developed area (Figure 3) includes South Kaibab, Bright Angel,
and North Kaibab Trails, Indian Garden, Phantom Ranch, Cottonwood and
Roaring Springs. The developed area at Indian Garden includes residences,
campground, day use area, pump-house, mule tie-up, and Garden Creek. Top
priority species in this area are Himalayan blackberry and tamarisk. Other priority
species include date palm, horehound, mullein, and Sahara mustard. The
developed area at Phantom Ranch includes campground, residences, mule tie-up,
and lodge at Phantom Ranch. The top priority species in this area are tamarisk and
date palm.

Another park developed area is Lees Ferry. This area consists of campground, boat
ramp, orchard, residential area, parking lots, and roads around Lees Ferry. With
the cooperation of Glen Canyon National Recreation Area, the adjacent land
owner, top invasive plants including Sahara mustard, Ravenna grass, Russian
thistle, and Russian olive are monitored and removed regularly.

Sahara mustard is also the top priority species at Tuweep, another park developed
area. Tuweep, or Toroweap, lies on North Rim approximately 60 miles southwest
of Fredonia, Arizona. The developed area is comprised of Tuweep ranger station,

entrance road, and Toroweap campground and overlook.

Natural Zone

The natural zone generally includes anything outside developed areas. The GMP
describes this zone as including lands and waters managed to conserve natural
resources and ecological processes and directs the park to provide for their use
and enjoyment by the public in ways that do not adversely affect these resources
and processes. Over 90 percent of the park is defined as a natural zone. For the
purpose of this document and exotic species management, the natural zone is
further broken down into priority areas. Because the natural area is so large, the
following areas will be prioritized for surveys and treatment: tributaries, roads and
trails, backcountry campsites, river corridor and other areas that have had more
human influence or visitation. A majority of the natural zone is proposed
wilderness. The park treats proposed wilderness as designated wilderness, and
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acts in accordance with the Wilderness Act. See Wilderness Character in Chapter 3

for more information on the relationship between exotic plant management and
wilderness resources.

Figure 3 Grand Canyon Management Zones (National Park Service, 1995)
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The GMP also sets objectives for exotic plant management to preserve and protect

genetic integrity and species composition consistent with natural ecosystem

processes and, to the maximum extent possible, restore altered ecosystems to their

natural conditions. In managing naturalized ecosystems, ensure preservation of
native components through active management of nonnative components and
processes.

Previous Treatments and Compliance
GRCA began treatment of exotic plants by manual methods in the early 1990s

when it became apparent that Ravenna grass (Saccharum ravennae) was a threat to

Inner Canyon riparian areas. By 1993, similar control efforts were initiated for

Dalmatian toadflax (Linaria dalmatica) and Mediterranean sage (Salvia aethiopis)

populations on South Rim, and Dalmatian toadflax and houndstongue
(Cynoglossum officinale) on North Rim. By the mid 1990s, Himalayan blackberry
(Rubus discolor) populations at Indian Garden were added to the control list; in

addition to manual and mechanical treatment, this was the first documented use of
chemical herbicides in an effort to control exotic plants in GRCA. Current control
efforts focus on 28 particularly aggressive species, with techniques such as pulling,

digging, and replanting native vegetation the most common management actions.
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In 1999, the park used the Alien Plant Ranking System (APRS) to rank 132 of the
145 exotic plant species listed at that time (Makarick, 1999); (Hiebert &
Stubbendieck, 1993). APRS provides an objective framework to determine which
species are highest priority based on level of impact, ability to become invasive,
and feasibility of control. Species having the most impact, were most invasive, and
were feasible to control ranked highest. APRS also helps the park identify those
species that are not presently a serious threat but have potential to become a threat
and, thus, should be monitored closely or managed aggressively before they
become established. Potential cost of delaying action is also considered in this
analysis. APRS can be downloaded at http://www.usgs.nau.edu/SWEPIC/aprs/
downloads. html. In 2005, species were re-ranked using APRS to incorporate new
exotic plant species and the change in distribution of others.

During the past five years, over 5,500 acres (2,226 hectares) of lands infested with
invasive plants have been surveyed. Herbicide has been used on 13 species, with
the vast majority of treatment focused on tamarisk (Tamarix ramosissima) in the
park’s backcountry (Makarick, 2006; National Park Service, 2002b; Watters &
Makarick, 2008). Herbicide has been applied to individual stems using hand
sprayers and paint brushes on most species and has been injected into larger trees,
including tamarisk and Russian olive, to minimize environmental impacts. No
broadcast spraying has been used in the park.

The GRCA Vegetation Program has been operating under 1) a Programmatic
Categorical Exclusion (CE) for fiscal years 2004 through 2008 for routine exotic
plant management activities consistent with management policies (National Park
Service, 2004), and 2) a Tamarisk Management and Tributary Restoration
Environmental Assessment (EA) of 2002 (National Park Service, 2002b).

The Tamarisk Management and Tributary Restoration Program was designed to
control tamarisk, restore native plant communities, and prevent any further loss or
degradation of existing native biota in side canyons, tributaries, developed areas,
and springs in GRCA. Since its initiation in 2002, the Tamarisk Management and
Tributary Restoration EA has successfully guided tamarisk removal in most GRCA
Colorado River tributaries that do not contain potential southwestern willow
flycatcher habitat, a Federally designated endangered bird. The proposed Exotic
Plant Management Plan includes routine maintenance and spot treatment of
tamarisk throughout the park in previously treated areas and new areas as needed.

Park staff implemented prevention and control measures on exotic plant species
based on the previously described documents. Control is accomplished through
Integrated Pest Management (IPM) techniques, a process by which available
technology, knowledge of exotic plant species biology, health and human safety,
and environmental parameters are all considered during decision making. Due to
the scope of the program, an environmental assessment is a more appropriate
document to analyze impacts of exotic plant management and involve the public,
interested agencies, and American Indian tribes. Proposed IPM techniques, under
the preferred alternative, include all current practices and also incorporate a more
thorough look at fire and its relationship to exotic plant management.
Development of work plans, increased coordination, additional prevention, and
enhanced education is needed for more successful exotic plant management.


http://www.usgs.nau.edu/SWEPIC/aprs/%20downloads.%20html
http://www.usgs.nau.edu/SWEPIC/aprs/%20downloads.%20html
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In addition to high priority species treatment, there is also an aesthetic and visitor
experience aspect of exotic plant management. Park aesthetics are important and
can enhance visitor experience. Both NPS and concessioner employees have
requested herbicide use to treat plants growing in sidewalks and curbstones. To
date, this use has not been approved. In this EA, use of chemicals for more
aesthetic purposes is considered and discussed.

Internal Scoping

Preliminary internal scoping to identify NPS specialists’ concerns regarding exotic
plant species management began in fall 2004. Park vegetation staff initiated the
EA/AEF scoping process through several meetings with an interdisciplinary team
of park managers and resource specialists. The project was discussed with the
park’s interdisciplinary team (IDT) on January 12, 2005 to generate initial issues
and concerns, and a smaller project-specific IDT was identified. This project IDT
met on January 19, 2005 to develop preliminary alternatives. The park’s Project
Review Board reviewed the project and several preliminary alternatives on January
31, 2005. An internal review of the draft EA/AEF was initiated in November 2008.

Public Scoping

A public scoping letter, dated March 18, 2005, was distributed to an approximately
300-person GRCA mailing list; this letter was also posted on the park’s website.
The purpose of the scoping letter was to describe goals of the exotic plant
management plan and preliminary management actions under consideration.
Recipients were asked for input on the purpose and need for this proposal and any
issues or concerns regarding actions under consideration. Fourteen (14) responses
were received in overall support of exotic plant management; senders were:

e U.S. Fish and Wildlife Service

e Arizona Department of Environmental Quality

e State Historic Preservation Office

¢ Glen Canyon National Recreation Area

e Sierra Club, Grand Canyon Chapter

e Grand Canyon Private Boaters Association

e Two private individuals

e Sixresponses asked to be added to the mailing list

A summary of public comments received and how these comments have been
addressed is included in Appendix C.

NPS used this scoping response, in combination with other input from the project
IDT and other NPS staff to re-evaluate the project’s purpose, need, and objectives.
Based on this review, NPS developed a preliminary project proposal designed to
best meet the purpose and need for taking action and specific identified project
objectives.

This EA/AEF has been distributed to those who responded to the public scoping
effort, to affiliated tribes, and pertinent agencies. Availability of the EA/AEF for
the 30-day public review was advertised via press release and through the NPS
planning, environment and public comment (PEPC) website.

At the time of public scoping, NPS also contacted other agencies pertinent to the

project including the State Historic Preservation Office (SHPO), all affiliated
American Indian tribes, and the U.S. Fish and Wildlife Service (USFWS), initiating

10



EXOTIC PLANT MANAGEMENT PLAN EA/AEF CHAPTER 1

informal consultation and soliciting issues or concerns. NPS methods for
contacting these groups, and their responses, are detailed in Chapter 4 and
summarized below.

The Arizona SHPO and NPS staff discussed how to fulfill requirements of Section
106 of the National Historic Preservation Act. The SHPO agreed that the use of the
Programmatic Agreement (PA) developed for the GMP would be appropriate for
exotic plant management. In addition, the park will submit assessments of effect
(AEFs) for exotic plant management activities each year. AEFs will be reviewed by
the SHPO.

Several consultation meetings were held with affiliated American Indian tribes
between 2005 and present. Concerns expressed by the tribes included the
eradication of edible and medicinal plants and the desire to collect native plants in
the park. The park intends to continue to work with affiliated tribes to address
these concerns.

The USFWS responded to the initial scoping letter with a series of comments and
concerns including a species list to consider for impact analysis; recommendations
to use native species to restore desired ecosystem components; concerns with
biological control agent use, specifically regarding the southwestern willow
flycatcher; and suggestions to identify priority treatment areas to evaluate effects
to listed species. A project-specific biological assessment is being prepared to
address specific concerns related to special status species.

ISSUES AND IMPACT TOPICS

National Park Service specialists, with input from Federal, state, and local
agencies, identified issues and concerns (i.e., impact topics) affected by this
project. After public scoping, issues and concerns were distilled into distinct
impact topics to facilitate analysis of environmental consequences, which allows
for a standardized comparison between alternatives based on the most relevant
information.

Issues may come from the public, from within an agency or department, or from
another agency (Freeman & Jenson, 1998). For this project, the interdisciplinary
team identified issues with the preliminary project proposal during the internal
scoping process. Internal, public, and other agency comments resulted in the
following substantive issues:
¢ Ground disturbance necessary for exotics control may affect archaeological
resources or reveal previously unknown sites
e DPriorities for action should also include locations where early detection and
control efforts can stop an invasive before it becomes established
e Selection of treatment methods needs to include examination of possible
effects to Federally listed threatened and endangered species
e Focus native landscape restoration around residences, in developed areas,
and along Bright Angel Creek
e Coordinate treatment efforts at Lees Ferry with Glen Canyon National
Recreation Area

Other concerns and comments brought forward (Appendix C) included herbicide
use, natural resource protection, education, and treatment methods to consider.
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Identified issues were used to formulate alternatives and mitigation measures.
Impact topics were then selected for detailed analysis based on substantive issues,
environmental statutes, regulations, executive orders, and NPS Management
Policies. A summary of impact topics and rationale for selection or dismissal are
below.

RELEVANT IMPACT TOPICS

Native Vegetation — NPS has developed policies and guidance on the topic of
native vegetation. Section 4.4 of NPS Management Policies addresses biological
resource management and states that NPS will “maintain as parts of the natural
ecosystems of the parks all native plants and animals.” Exotic plants can inhibit
growth of native vegetation, alter vegetative community structure, reduce
biodiversity through monoculture creation, increase likelihood of large-scale fires,
and alter successional pathways and ecosystem processes. Some exotic plants are
allelopathic, producing a substance released to the environment that influences
growth and development of neighboring plants and which can make soils
uninhabitable for native species. Therefore, native vegetation is discussed in
Chapter 3.

General Wildlife — As noted above, Section 4.4 of NPS Management Policies states
the NPS will “maintain as parts of the natural ecosystems of the parks all native
plants and animals.” Exotic plants are known to create undesirable forage or
habitat for native insects, birds, reptiles, amphibians, and mammals and may alter
wildlife community composition. Some exotic plant species are toxic or have burrs
or spines that may cause injury to the mouth, stomach, or intestines of native and
domestic grazing animals (Washington State Noxious Weed Control Board, 2001).
Exotic plants can displace large tracts of native vegetation resulting in loss of
wildlife habitat. Therefore, general wildlife is discussed in Chapter 3.

Special Status Species — Section 7 of the Endangered Species Act requires all
Federal agencies to consult with the U.S. Fish and Wildlife Service to ensure any
action authorized, funded, or carried out by the agency does not jeopardize the
continued existence of listed species or critical habitats. Federally listed
threatened and endangered species, species proposed for listing on the
Endangered Species List, and species of particular concern to Grand Canyon
National Park have potential to be affected by proposed actions. Exotic plants may
out-compete native vegetation including rare plant species. They may also
endanger populations of special status species wildlife through changes in
vegetative community composition and structure, leading to habitat degradation.
A Biological Assessment is being prepared for this project to facilitate consultation
with the USFWS and will detail potential effects to these species. Therefore,
special status species are discussed in Chapter 3.

Soil Resources — According to NPS Management Policies (National Park Service,
2006), “The Service will actively seek to understand and preserve the soil resources
of parks, and to prevent, to the extent possible, the unnatural erosion, physical
removal, or contamination of the soil, or its contamination of other resources.”
Hand removal of exotic plant species and use of herbicides could result in some
level of disturbance to soil resources. Therefore, soil resources are discussed in
Chapter 3.
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Water and Aquatic Resources (Riparian, Floodplain, Wetland, and Water
Quality) — Executive Order 11990 (Protection of Wetlands), Executive Order 11988
(Floodplain Management), the Clean Water Act of 1972, NPS Director’s Order 77-
1 (Wetland Protection) require Federal land management agencies to avoid, where
possible, adversely affecting wetlands. NPS Management Policies reflect these
regulations and direct park managers to:
e perpetuate surface waters and ground waters as integral components of
park aquatic and terrestrial ecosystems;
e manage for preservation of floodplain values;
e protect, preserve, and restore natural resources and functions of
floodplains;
e preserve and enhance natural and beneficial values of wetlands;
e provide leadership and take action to prevent destruction, loss, or
degradation of wetlands; and
e maintain or restore water quality

Proposed routine exotic plant species control actions have potential to affect water
and aquatic resources. Therefore, water and aquatic resources are discussed in
Chapter 3.

Air Quality - Section 118 of the Clean Air Act requires all Federal facilities comply
with existing Federal, state, and local air pollution control laws and regulations.
Proposed use of fire to treat exotic plants has potential to affect air quality in
GRCA. Therefore, air quality is discussed in Chapter 3.

Cultural Resources (Archaeological Resources, Cultural Landscapes, Historic
Structures, and Ethnographic Resources) - NPS managers must comply with
Section 106 of the National Historic Preservation Act of 1966, as amended,
Archaeological Resources Protection Act of 1979, as amended and NPS Director’s
Order 28 (Cultural Resources Management). Exotic plant species management
activities could affect archaeological resources, cultural landscapes, historic
structures, and ethnographic resources. Therefore, cultural resources are
discussed in Chapter 3.

Visitor Experience — The 1916 NPS Organic Act and NPS Management Policies
(National Park Service, 2006) direct national parks to provide for public
enjoyment of park resources and values. Exotic plant species management
activities that could affect visitor experience include survey and treatment in
backcountry areas and along the Colorado River, use of herbicides on selected
species, and use of brush cutters and other mechanized equipment in developed
areas. In addition, the overall goal to preserve or restore natural environmental
conditions could affect visitor experience. Therefore, visitor experience is
discussed in Chapter 3.

Wilderness Character — Most of the park is recommended for wilderness
designation. Until Congress formally acts on this recommendation, NPS
Management Policies require these areas be managed under Wilderness Act
provisions. Exotic plant activities that could affect wilderness character include
access to backcountry work locations, treatment methods such as manual and
chemical, and manipulation of plants inherent in exotic plant management.
Therefore, wilderness character is discussed in Chapter 3.
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Public Health and Safety — NPS Management Policies direct park managers to
strive to protect human life, as well as provide for injury free visits and a safe and
healthful environment for visitors and employees. Control methods could impact
health and human safety, and some exotic plant species contain toxins harmful to
humans after prolonged exposure. Therefore, public health and safety is discussed
in Chapter 3.

Park Operations — NPS Director’s Order 12 (DO-12) provides guidance to
national parks on inclusion of park operations as an impact topic. Although NPS
Management Policies does not specifically address park operations, virtually every
action or proposal evaluated in the NEPA process has either a direct or indirect
effect on park operations. Exotic plant species management actions require
varying levels of personnel, funding, and time. Each year the NPS spends over 12
million dollars (Beard, 2008) on exotic plant species removal; this number is
expected to increase exponentially over the next few decades. Prevention, early
detection, and control often decrease long-term management costs. Therefore,
park operations are discussed in Chapter 3.

IMPACT TOPICS DISMISSED FROM FURTHER ANALYSIS

Some impact topics have been dismissed from further consideration, as listed
below. During internal scoping, the park’s interdisciplinary team conducted a
preliminary analysis of resources to determine the context, duration, and intensity
of effects that the proposal may have on those resources. If the magnitude of
effects was determined to be at the negligible or minor level, there is no potential
for significant impact and further impact analysis is unnecessary, then the resource
is dismissed as an impact topic. If however, during internal scoping and further
investigation, resource effects still remain unknown, or are expected to be minor
to moderate in level of intensity, then the resource as an impact topic is carried
forward for analysis.

For purposes of this section, an impact of negligible intensity is one that is “at the
lowest levels of detection, barely perceptible, and not measurable.” An impact of
minor intensity is one that is “measurable or perceptible, but is slight, localized,
and would result in a limited alteration or a limited area.” The rationale for
dismissing these specific topics is stated for each resource.

Soundscapes -The NPS is mandated by Director’s Order 47 to articulate National
Park Service operational policies that require, to the fullest extent practicable,
protection, maintenance, or restoration of natural soundscape resource in a
condition unimpaired by inappropriate or excessive noise sources. Natural sounds
are intrinsic elements of the environment often associated with parks and park
purposes. They are inherent components of “the scenery and the natural and
historic objects and the wild life” protected by the NPS Organic Act. They are vital
to the natural functioning of many parks and may provide valuable indicators of
the health of various ecosystems. Intrusive sounds are of concern to the NPS
because they sometimes impede the Service’s ability to accomplish its mission.

Mechanical treatment activities including use of brush cutters would generate
some noise in the development zone above ambient conditions. Noise sources
include vehicles, equipment, and additional people conducting work. To protect
park soundscape during project implementation, as well as for other reasons such
as safety, no noise production will occur outside the curfew established for air tour
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overflights (daylight hours). For further information, see mitigation measures
developed for this project. Noise impacts from this project would be short term
during treatment. After treatment is completed, noise level impacts return to their
natural condition. All mechanized equipment use would occur during daylight
hours when roads and associated traffic already affect the project area. Therefore,
this project would have no measurable effects on soundscape. Similarly, effects of
past, present and foreseeable future actions on soundscape would be short term
and would not measurably affect soundscape. Potential effects of noise on visitor
experience and special status species are addressed under those impact topics.
Therefore, soundscape was dismissed from further analysis.

Environmental Justice — Executive Order 12898 requires all Federal agencies to
incorporate environmental justice into their missions by identifying and
addressing disproportionately high and adverse human health or environmental
effects of their programs and policies on minorities and low-income populations
and communities. Executive Order 13045 requires Federal actions and policies to
identify and address disproportionately adverse risks to the health and safety of
children. None of the alternatives in this EA/AEF would have disproportionate
health or environmental effects on minorities or low-income populations or
communities. Therefore, this impact topic was dismissed from further analysis.

Prime and Unique Farmland - The Farmland Protection Policy Act of 1981, as
amended, requires Federal agencies to consider adverse effects to prime and
unique farmlands resulting in conversion of these lands to non-agricultural uses.
Prime or unique farmland is defined as soil that particularly produces general
crops as common foods, forage, fiber, and oil seed; unique farmland produces
specialty crops such as fruits, vegetables and nuts. The proposed project’s
locations and surrounding lands have been evaluated by appropriate park
technical area specialists and by specialists from the Natural Resources
Conservation Service (NRCS). Based on their observations, the park is not
considered prime or unique farmland (Camp, 2002). Therefore, this topic was
dismissed from further analysis.

Socioeconomic Environment — Socioeconomic values consist of local and
regional businesses and residents, local and regional economy, and park
concessions. The local economy and most business in neighboring communities
are based on construction, recreation, transportation, tourist sales, services, and
educational research; the regional economy is strongly influenced by tourist
activity. The GMP Environmental Impact Statement (EIS) discussed
socioeconomic environment and impacts extensively. Routine exotic plant species
control actions would be small scale, both spatially and temporally, and would not
affect regional or local socioeconomics. Exotic plant management activities are
unlikely to result in any area closures or deter people from visiting the park or
neighboring communities. For these reasons, socioeconomic environment was
dismissed from further analysis.

Indian Trust Resources — Secretarial Order 3175 requires any anticipated impacts
to Indian trust resources from a proposed project or action by the Department of
the Interior agencies be explicitly addressed in environmental documents. The
Federal Indian trust responsibility is the legally enforceable fiduciary obligation on
the part of the United States to project tribal lands, assets, resources, and treaty
rights, and it represents a duty to carry out the mandates of Federal law with
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respect to American Indian and Alaska Native tribes. Grand Canyon National Park
does not have any Indian trust resources. Therefore, this topic was dismissed from
further analysis.

ADDITIONAL NEPA ANALYSIS

Alternatives include all reasonably foreseeable connected actions. Environmental
effects estimated for this project consider site-specific effects of all foreseeable
actions and mitigation measures. Monitoring during and following project
implementation would verify mitigation measure effectiveness and impact
predictions. This EA/AEF will guide any subsequent project implementation. If
new information or unforeseen and unanalyzed actions become necessary in the
future, additional site-specific environmental analysis will be conducted before
implementation.
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Chapter 2 - Alternatives

This document analyzes a No-Action alternative and one action alternative.
Analysis of the No-Action alternative is required under NEPA (40 CFR
1502.14(d)). The No-Action alternative provides a baseline for assessment of
potential impacts of the action alternative. During alternative development some
actions were considered and subsequently dismissed. A description of alternatives
considered but dismissed from detailed study is included in this chapter. A
summary table that compares alternative components is also presented at the end
of this chapter.

The action alternative is based on preliminary designs and best information
available at the time of this writing. Specific areas and locations used to describe
alternatives are only estimates, and could change during project implementation.
If changes during implementation are not consistent with the intent and effects of
the selected alternative, additional environmental compliance will be conducted as
appropriate.

ALTERNATIVE DEVELOPMENT

As described in Management and Planning History, Chapter 1, multiple meetings
and discussions took place with NPS staff regarding this proposed project. Project
discussions took place as early as November 2004 and included several preliminary
alternatives. Initial resource concerns were identified with park staff, and a
purpose and need statement developed in 2005.

From public scoping activities (fully described in the Management History,
Chapter 1) 14 responses were received. NPS staff performed content analysis on
this information, information gained from internal scoping, and from scoping with
other agencies. From this effort, the park developed one action alternative to
address project objectives and substantive issues. The NPS believes that no other
reasonable alternatives exist to meet project objectives, resolve need, and
minimize resource impacts. A number of alternatives were considered, but
dismissed. These alternatives and reason for dismissal are in this chapter.

NPS guidelines (Director’s Order 12) state that “Normally, an EA should fully
analyze a range of reasonable alternatives. However, if the IDT finds that no
reasonable alternatives exist and that the proposal does not have potential for
significant impacts, the EA may instead include a discussion of alternatives
considered but rejected, and the reasons why these were rejected. In this case, the
EA would analyze only the no action alternative and the park's proposal.”

Criteria used in selection of reasonable alternatives include:
e adherence to Federal and state regulations (see Chapter 1 and Appendix A)

e potential for preserving and protecting the park’s natural and cultural
resources

e maximizing quality of visitor experience
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o effectiveness at controlling exotic plant infestations
¢ ability to ensure human safety

Both alternatives involve prevention and IPM techniques to reduce or control
exotic plant infestations. Alternative 1, the No Action alternative, continues
current management practices. Alternative 2 proposes additional prevention
actions and an expanded range of IPM techniques including some use of fire and
additional chemical treatments. In addition, mitigation measures common to all
alternatives are included after the alternative descriptions.

The GRCA Vegetation program referred to in the alternatives is part of the
Division of Science and Resource Management. Currently, this program has nine
employees: a Vegetation Program Manager, Invasive Plant Coordinator,
Horticulturist, Hazard Tree Coordinator, Vegetation Crew Leader, two seasonal
Biological Sciences Technicians, and two part-time Data Entry Technicians.
Beginning in 2009, the program will have an Invasive Plant Coordinator for the
park’s backcountry areas, a Restoration Biologist for parkwide projects, three to
four additional seasonal employees, and four to six interns throughout the year.

ALTERNATIVE DESCRIPTIONS

Alternatives are described below. Table 5 (page 44) summarizes each alternative’s
primary components, Table 6 (page 47) compares alternatives with project
objectives, and Table 7 (page 48) summarizes expected implementation impacts.

Alternative 1: No Action - Continue Current Management Practices

Alternative 1 implementation continues current management practices to reduce
exotic plant infestations. The existing exotic plant management program includes
the following components:

¢ Prioritization and Planning

¢ Early Detection and Prevention

¢ Treatments

¢ Monitoring and Record Keeping

PRIORITIZATION AND PLANNING
Current planning efforts for exotic plant management would continue under
Alternative 1 including prioritization and development of annual work plans.

Prioritization

As discussed in Management and Planning History, Chapter 1, GRCA uses the
Alien Plant Ranking System (APRS) to determine which species have or could have
greatest impact to park resources or adjacent land (agro/economic) activities.
Those species having most impact, are most invasive, and are feasible to control
rank highest (See Table 1). This prioritization would continue under Alternative 1.
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Table 1
APRS Ranking

Common Name

African mustard

Scientific Name
Malcolmia africana

CHAPTER 2

Exotic Plant Species Currently Controlled in GRCA Based on

Broadleaved pepperweed Lepidium latifolium
Brome grasses Bromus spp.

Bull thistle Cirsium vulgare
Camelthorn Alhagi maurorum
Canada thistle Cirsium arvense
Canadian horseweed Conyza canadensis

Common mullein

Verbascum thapsus

Common sowthistle

Sonchus oleraceus

Dalmatian toadflax Linaria dalmatica
Date palm Phoenix dactylifera
Diffuse knapweed Centaurea diffusa
Field bindweed Convolvulus arvensis
Field sowthistle Sonchus arvensis
Himalaya blackberry Rubus discolor
Horehound Marrubium vulgare
Houndstongue Cynoglossum officinale
Johnsongrass Sorghum halepense
Jointed goatgrass Aegilops cylindrical
Kentucky bluegrass Poa pratensis
Mediterranean sage Salvia aethiopis
Nodding plumeless thistle Carduus nutans

Pampus grass

Cortaderia selloana

Poison hemlock

Conium maculatum

Prickly lettuce Lactuca serriola
Puncture vine Tribulus terrestris
Rush skeletonweed Chondrilla juncea

Russian knapweed

Acroptilon repens

Russian olive

Elaeagnus angustifolia

Russian thistle Salsola tragus

Sahara mustard Brassica tournefortii

Scotch thistle Onopordum acanthium
Silverleaf nightshade Solanum elaeagnifolium

Spiny sowthistle Sonchus asper

Spotted knapweed Centaurea stoebe ssp. Micranthos
Tree of heaven Ailanthus altissima

Whitetop Cardaria draba

Yellow salsify Tragopogon dubius

Annual Work Plans

In 2008, a complete work plan for all park exotic plant management was developed
(see outline, Appendix D). A similar plan would be completed each year to identify
project areas, site specific survey information, monitoring and exotic plant

removal protocols, herbicide details, safety information, blank data forms, and any
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additional project specific information. Work plans would not only guide
Vegetation staff, but also provide a communication method with other resource
staff on topics such as sensitive species, wilderness, and cultural resources. Under
Alternative 1, work plans would continue to be completed on an annual basis.

EARLY DETECTION AND PREVENTION

Early detection and prevention actions currently implemented in GRCA include
public and employee education, community outreach, and collaboration within
the park and beyond park boundaries.

Education
The current Vegetation program has incorporated education through volunteer
programs, publications, and both formal and informal presentations.

Volunteer projects provide a unique education opportunity. Through a hands-on
work experience, volunteers often develop a heightened sense of issues and are
committed to continued stewardship efforts. Volunteers have helped reduce
acreage infested with exotic plants. Over 9,500 hours of volunteer time were
devoted to controlling exotic plant species in Fiscal Year 2007.

Publications are another education effort. Twice a year articles in The Guide, a
quarterly publication provided to park visitors, highlight the program’s invasive
plant management work. Site Bulletins have been prepared for tamarisk
management work, Himalaya blackberry removal, and backcountry invasive plant
management efforts. A pamphlet titled Fight the Invasion! Controlling invasive
plant species at Grand Canyon National Park is provided to backcountry visitors
and the general public, and a brochure titled Invasive Plant Species Observation is
given to GRCA employees and backcountry guides during training. A pamphlet
titled What’s in Your Backyard is provided to park residents in an effort to increase
awareness and encourage hands-on participation in invasive plant removal efforts.

Vegetation staff contributes education and outreach at the local school. The school
is in the process of initiating a new curriculum requiring middle school students to
participate in volunteer projects as part of their classes, and the Vegetation staff is
working with school officials to include the park’s vegetation program. Vegetation
staff work with interpretative staff to implement a School-to-Work curriculum at
the Grand Canyon School.

In addition to these efforts, trainings are provided to GRCA work groups
throughout the year. Vegetation staff also give presentations to Grand Canyon
Field Institute guides, college and university groups, local organizations (i.e.,
Rotary, Master Naturalists), and other groups upon request.

Collaboration

In a proactive effort, GRCA has joined Federal, state and local government
agencies, tribal governments, private landowners, non-profit organizations,
businesses, and other partner organizations to develop joint strategies to curb the
exotic plant threat.

The park participates in the Northern Arizona Weed Council, a partnership

among public and private organizations and individuals to promote cooperation
and coordination. Vegetation staff contributes information to the San Francisco
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Peaks Weed Management Area (WMA), the Moenkopi WMA, and the Arizona
Strip WMA. Due to the park’s size, the Vegetation Program intends to form a
separate Grand Canyon WMA in the future.

Vegetation staff participated in the Arizona Wildlands Invasive Plant Working
Group’s efforts to prioritize state invasive exotic plants. The park is a collaborator
with the Southwest Exotic Plant Information Clearinghouse (SWEPIC) and
provides annual invasive plant management information for the regional database.

GRCA biologists coordinate invasive plant management efforts with Glen Canyon
National Recreation Area (GLCA) staff. GRCA conducts several exotic plant
management projects a year at Lees Ferry where the boundaries of GRCA and
GLCA overlap. GRCA hosts one to two week work projects for regional NPS
Exotic Plant Management Team (EPMT). The EPMT is a mobile task force
providing on-the-ground support for park invasive plant management efforts.

GRCA communicates with Arizona Department of Transportation (ADOT)
regarding exotic plant management efforts on roads directly outside the park
boundary. Vegetation staff also works closely with Kaibab National Forest
regarding overlapping concerns and projects, particularly in Tusayan and Desert
View areas. GRCA and Grand Canyon Railroad are currently working on plans to
treat persistent invasives along park railroad tracks to minimize fire hazard and
address invasive species.

Collaboration as described would continue under Alternative 1.

Project Mitigation Measures

All compliance documents for park projects assess exotic plant species risks,
analyze potential treatment of high-risk sites for invasive plant establishment and
spread, and identify prevention techniques. These prevention techniques or
mitigation measures limit introduction and spread of exotic plant species.
Mitigation measures include pressure washing vehicles and equipment entering
the park, approved fill material use, pre-construction exotic plant surveys, and
post-construction site restoration. (Appendix E contains detailed mitigation
measures).

Vegetation Program staff work closely with other park staff to ensure sufficient
funding is included in construction-related projects. Vegetation staff attends pre-
construction meetings to stress importance of exotic plant prevention measures.
Under Alternative 1, these project mitigation measures would continue.

TREATMENTS
Alternative 1 proposes to continue current exotic plant treatments including
cultural, manual, mechanical, and chemical.

CULTURAL TREATMENTS

Cultural treatments are practices that promote growth of desirable plants and
reduce opportunities for exotic plants to grow. Treatments include seeding,
planting, prescribed fire, livestock exclusion, flooding, manual addition of carbon
sources (e.g. sugar and sawdust), and mulching. Current cultural methods that
would continue under Alternative 1 include seeding, mulching, and restoration.
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Seeding

Seeding is used to encourage re-establishment of native plants and prevent
establishment of exotic plants. Seeding is not required in areas where native plant
diversity is adequate within and surrounding treated exotic infestations. GRCA
currently collects and stores a very limited amount of native plant seed for future
restoration, and this would continue under Alternative 1.

Mulching

Mulching is used in disturbed areas to promote water retention and reduce exotic
plant species competition. Mulch is generated in the park; trees cut for
construction projects, fire management activities, or as part of the hazard tree
management program are chipped and stockpiled for mulch. Mulch use would
continue under Alternative 1.

Restoration

Restoration is defined as a method used to mitigate disturbed areas or control
exotic plant problems by restoring native vegetation communities that existed
prior to disturbance or invasion. In some cases, active restoration may not be
necessary if bare ground or rock is the desired condition or if there is enough
desired vegetation in proximity to occupy niches opened by exotic plant control
procedures (James, 1992). However, when desired vegetation canopy is
nonexistent or inadequate for site conditions, active restoration is required to
speed recovery of a healthy plant community. This is often the case in newly
disturbed areas in park developed areas.

Current site restoration efforts focus on funded construction or rehabilitation
projects. Methods vary depending on site and project, and often include a
combination of soil scarification, collection and storage of native seed, spreading
of seed and mulch on site, addition of soil amendments, and planting native plant
species. Restoration efforts would continue under Alternative 1.

MANUAL TREATMENTS

GRCA uses manual treatments to control invasive plants, and these methods
would continue under Alternative 1. Manual methods include removal of entire
plants below the root crown, and minimizing seed production using pruners,
loppers, shears, and knives to remove seed heads. Manual treatments use these
hand tools to cut, clear, or prune herbaceous and woody species. Vegetation crews
cut plants above ground level, hand pull, or dig plants to prevent re-sprouting and
re-growth. Hand tools used in manual treatments include geology picks, trowels,
shovels, pulaskis, McLeods, hand saws, axes, shovels, rakes, machetes, hoes, brush
hooks, and hand clippers. Although costly and labor intensive, manual treatment
is species-selective and can be used in sensitive habitats and remote areas
inaccessible to ground vehicles.

MECHANICAL TREATMENTS

GRCA uses mechanical treatments to control invasive plants and would continue
these efforts under Alternative 1. Mechanical actions primarily involve removal of
entire plants above the root crown with hand held brush cutters in developed
areas; however, on pre-disturbed construction sites, tractors have been used to
remove exotic plant species prior to site disturbance. Heavy equipment such as
tractors and mowers are only used to control large exotic plant infestations.
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CHEMICAL TREATMENTS

Chemical treatments use herbicides to eliminate exotic plants or greatly reduce
vigor. Herbicides can reduce photosynthesis, disrupt reproduction, or interrupt
production of essential proteins. Proper use of chemical herbicides is dependent
on many factors including: 1) treatment objective; 2) accessibility, topography, and
size of infested area; 3) the life history of the target species; 4) density of
infestation; 5) location of sensitive species or sensitive areas in the immediate
vicinity; 6) timing of application in relation to plant growth and weather
conditions; 7) herbicide toxicity and degradation time; 8) soil attributes; and 9)
cost. Under Alternative 1, herbicide application would continue to be scheduled
and designed to minimize potential impacts to non-target plants and animals and,
to ensure minimum risk to human health and safety, would follow all
recommended application rates.

Under Alternative 1, herbicide would continue to be used only on exotic plant
species that cannot be controlled in any other feasible manner (see Table 2). All
herbicide would continue to be manually applied as direct application on targeted
individuals. Herbicide used in riparian areas would continue to be formulated for
aquatic use and application would be limited.

MONITORING AND RECORD KEEPING

Field crews currently map all areas in which exotic plant species control occurs,
record all pertinent information about control actions taken, and gather additional
site information. The GRCA Vegetation Program Manager develops and
implements monitoring procedures to determine effectiveness of control
techniques. Monitoring of treatment areas would continue and data entered into
the park’s vegetation database. Herbicide records are currently maintained on a
daily basis; records include herbicide amount used and area treated for each plant
species. Monitoring and record keeping would continue under Alternative 1.

Table 2 Current Chemicals Used for Exotic Plant Management, GRCA
Active Trade Names

Target Plants

Ingredient
Glyphosate

Rodeo, Roundup

Dalmatian toadflax, Himalaya
blackberry, rush skeletonweed,
diffuse knapweed, poison hemlock,
Johnson grass, Russian knapweed,
white top, yellow star thistle, spotted
knapweed, Canada thistle

Aminopyralid | Milestone Spotted knapweed, Russian
knapweed, diffuse knapweed,
Canada thistle
Triclopyr Garlon 3A, Garlon 4, Pathfinder Tamarisk, Russian olive, Siberian
II, Tahoe 3A, Tahoe 4E elm, tree of heaven
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Alternative 2: Preferred Alternative - Expanded use of IPM techniques

Alternative 2 would include all actions described in Alternative 1, as well as
expansion of IPM techniques to include those available both now and in the future
for proactive, adaptive, responsible integrated exotic plant management, as
funding permits.

Additional techniques proposed in Alternative 2 include increased education,
collaboration, planning, and prevention; increased chemical use as appropriate;
and use of fire treatments. Other types of IPM techniques including biological
control are not evaluated in this document, but may be considered in the future
and analyzed in a separate NEPA document.

The description of the preferred alternative includes all actions described in
Alternative 1 and includes the following topics:

¢ Prioritization and Planning

¢ Early Detection and Prevention

¢ Treatments

¢ Monitoring and Record Keeping

PRIORITIZATION AND PLANNING
Planning efforts proposed under Alternative 2 include use of a Decision-making
Tool and continued use of annual work plans.

Decision-making Tool and Prioritization

Under Alternative 2, GRCA proposes to use the following Decision-making Tool
to prioritize and determine treatment for exotic plant species. Currently, the
Vegetation Program prioritizes exotic plant species for treatment and then
determines the best type of treatment using an IPM technique. However, the
decision making process is not documented.

In using this tool, Vegetation staff would follow a standard decision-making
process to identify exotic plants that meet project objectives described in Chapter
1, prioritize as new species enter and others are treated successfully, identify and
evaluate efficacy and environmental effects of proposed treatment, consider
alternative treatments having less impacts, justify why a treatment was selected,
and confirm compliance with applicable policies and regulations. Outcomes of this
process would provide the foundation of each annual work plan. The park would
also be able to use results to explain to the public how each of these factors was
accounted for in selecting treatment methods. Figure 4 provides an overview of the
decision-making tool. The decision-making process is described in detail as well.
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Figure 4 Decision-making Tool

Step 1: Identify Exotic Plants that Meet Objectives
- Identify exotic plants present in the park. Then, identify
those exotic plants whose management meets project
objectives (see Purpose and Need in Chapter 1)

Step 2: Prioritize Species
- Set exotic plant management priorities based on
potential impact on park resources and potential for
control

Step 3: Identify and Select Treatment Options
- Identify proposed treatment options for each priority
exotic plant
- For each proposed treatment option, evaluate whether
alternative treatment options with fewer potential
impacts could be used
- Evaluate cost and feasibility of proposed treatment

option
|

Step 4: Confirm Compliance of Chemical Treatments
with Applicable Regulations
- If chemical treatments are selected, confirm use is
compliant with applicable regulations and policies
(Appendix A)

Step 5: Confirm Compliance of Treatment Method with
an Existing NEPA Document
- Prior to implementing selected treatment, confirm
selected treatment method has necessary NEPA
compliance

Step 1 - Identify Exotic Plants That Meet Project Objectives

This step identifies exotic plants that meet at least one project objective identified
in Chapter 1 of this document. These project objectives are desired outcomes the
park wants to achieve, and are specific, so overall effectiveness of the exotic plant
management program can be evaluated. One objective of the plan and for exotic
plant management is to reduce exotic plant cover by 50% in GRCA developed areas
and disturbance corridors over the next ten years. Therefore, treatment of high
priority species would aid in accomplishment of this objective. GRCA Vegetation
Program staff would also review objectives on a regular basis to address the ever-
changing exotic plant management issues.

As described in Management and Planning History, Chapter 1, the park’s GMP
separates the park into three management zones: development, natural, and
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cultural. For this document’s purposes, these zones are described further to guide
exotic plant management.

In the development zone, including South and North Rim, Tuweep, and developed
Inner Canyon sites, priority areas include roads, trails, previously identified exotic
treatment areas, entrance stations, railroad tracks, campgrounds, stock use areas,
and around rim lodges where heavy traffic exists. In the natural zone, over 90% of
the park, priority areas include tributaries, roads, trails, backcountry campsites,
the river corridor and other areas that have had more human influence or
visitation. The cultural zone is not specifically identified in this document; instead
cultural resources will be considered throughout the park, in both development
and natural zones.

In addition, exotic plants would be managed in residential areas and throughout
identified cultural landscapes. The GRCA housing policy would be revised to
identify species that cannot be planted or brought into the park. Invasive species
planting by residents would not be allowed. Previously planted invasive plants
could be removed based on species priority.

NPS Management Policies restricts management to only those exotic plants whose
management is prudent and feasible. The exotic plant must currently, or have
potential to, meet at least one of the following criteria: interfere with natural
processes, disrupt genetic integrity of native species, disrupt accurate presentation
of cultural landscapes, damage cultural resources, hamper management of park or
adjacent lands, pose a health hazard, or create a hazard to public safety.

Step 2 - Prioritize Species

This step would assist the park in determining priority species based on potential
impacts to park resources and potential for controlling the exotic plant. Instead of
using only the Alien Plant Ranking System as described under Alternative 1, high
priority for control would be given to exotic plants that meet any of these criteria:

¢ Rank high using APRS. Essentially, the species have a high level of impact,
are able to become invasive, and are feasible to control

e Are considered a disruptive species in GRCA

e Rank high on Arizona’s list of invasive plants that threaten wildlands

e Arelisted on Arizona’s noxious weed list

e Are listed by the state and/or county as high priority for eradication or
control

o Affect biodiversity or ecosystem processes

e Threaten rare plant species in the park

e Occur in developed or other areas where seed can be rapidly dispersed to
other park areas

e Threaten integrity of an historic landscape

e Occur within 0.5 mile of park boundary and threaten to spread onto
neighboring lands; or

e Are new exotic plant species infestations that have never occurred in the
park

Appendix B provides a list of prioritized exotic plant species found in GRCA;
however, this list is not static and will change based on new information and
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studies, park priorities, and status of exotic plant management throughout the
park. Two examples of how the priority of a species may change are given here:

1. Cheatgrass (Bromus tectorum) is listed as a “Low Priority” species. This
species ranks low based on its widespread distribution and because
treatment of cheatgrass across the entire park would not be feasible. If the
treatment area were redefined into a smaller, more specific area (i.e. burn
unit), treatment would become more feasible and the species would move
up in priority.

2. Japanese pagoda trees (Sophora japonica) were planted as ornamental trees
in the South Rim developed area and are not prioritized in Appendix B
because the there are very few plants and they are not invasive. However,
these trees are dying and have become hazard trees. The pagoda trees
would become a high priority for removal based on their hazard tree status.

Additional changes in priorities would occur over the next ten years and would be
documented by Vegetation Program staff.

Step 3 — Selection of Treatment Options

GRCA would select treatment options for exotic species considered high priority.
Treatments that would be least intrusive and would be successful in treating high
priority species would be identified. Cost, available resources, impacts, and
effectiveness would be considered. If more than one treatment option is identified
feasible and effective, the treatment with least impact would be selected.

GRCA would recommend specific actions for each of the 82 exotic plant species
(see Appendix B). If it is determined that eradication is not feasible, the park
would attempt to suppress the exotic plant population or conduct limited control
or containment in sensitive park areas (National Park Service, 2006). For example
with Russian knapweed (Acroptilon repens) one plant would require action.
Herbicide would be used on this species, even if just one plant is found. However,
although finding one diffuse knapweed plant (Centaurea diffusa) would also
require action, it would not warrant herbicide use. A single diffuse knapweed can
be controlled by manual removal.

Treatment options beyond those described in this document would be
considered under Alternative 2 if the treatment would have similar impacts to
those described in the analysis in Chapter 3. If additional impacts would occur,
additional NEPA documentation would be required as described in Step 4 below.

Step 4 - Confirm Compliance for Chemicals
If chemical application is selected as the treatment method, Vegetation Program
staff would need to confirm these treatments are justified and compliant with NPS
policies. Requirements include:
e NPS Management Policies requires a designated IPM specialist also confirm
the need for chemical treatment
e NPS-77 requires that chemicals be registered by the U.S. Environmental
Protection Agency (EPA)
e DPesticides must be used in accordance with product labels
e Some pesticides have use restrictions that prohibit use under certain
conditions. Pesticides having use restrictions would only be used for sites
that meet conditions specified on the product label
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e DPesticide use proposals (PUPs) must be submitted to the Regional IPM
Coordinator prior to use

All of these requirements would be met under Alternative 2 if chemical treatment
is selected.

Step 5 — Confirm Compliance of Proposed Treatment Method with NEPA
This step would be used to confirm the selected treatment method complies with
NEPA. The Vegetation Program Manager would use this document to confirm the
selected treatment method has been adequately analyzed. If there is a question
about NEPA adequacy, the Vegetation Program Manager would consult with the
park’s Office of Planning and Compliance.
The following questions would be asked for each proposed exotic plant
management treatment:
> Isthe selected treatment included in the GRCA Exotic Plant Management
Plan (EPMP) or another approved plan and accompanying NEPA
document?
» Are potential selected treatment impacts consistent with the GRCA EPMP
or another approved plan and accompanying NEPA document?
» Isthe EPMP or another approved plan and accompanying NEPA document
accurate and up-to-date?

If selected treatment(s) comply with approved GRCA EPMP or another NEPA
document, documentation of this would be included in the annual work plan. The
park would specifically review the scope of work each year to assess impacts to
cultural resources and special status species. If impacts beyond those identified in
Chapter 3 of this document would result, additional compliance and consultation
completed, and/or mitigations measures implemented.

If proposed treatment method has not been adequately addressed in the EPMP or
in another NEPA document, preparation of a new document would be required to
comply with NEPA.

Annual Work Plans (See Work Plan Template in Appendix D)
As described under Alternative 1, annual work plans would be developed to guide
exotic plant management actions.

EARLY DETECTION AND PREVENTION

All early detection and prevention actions described under Alternative 1 would
continue under Alternative 2. Additional prevention actions proposed under
Alternative 2 include increased education, communication, and collaboration;
park-wide exotic plant surveys; and expanded mitigation measures.

Education
The Vegetation Program would increase efforts to inform the public and staff
about exotic plant species and park management strategy. Potential methods to
increase visitor and staff awareness include:

» Promote and support interpretive programs

» Promote and expand in-school programs

> Design visitor center and orientation plaza displays and additional

brochures and site bulletins
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A\

Develop a training manual for identification and control of invasive plants
in the park’s developed areas for park staff

Update the exotic plant species information on the GRCA website
Prepare additional press releases each year

Submit additional articles for publication

Provide hands-on training opportunities for NPS employees

Participate in other agency vegetation management trainings

Develop cross-training opportunities with neighboring park units
Include exotic species information with backcountry and river permits
Possibly request that all backcountry staff and visitors visit seed brushing
stations at trail heads prior to entering the backcountry

VVVVVVYVYY

GRCA would continue to work with volunteers to control exotic plant species, and
seek to expand the volunteer program.

Collaboration

Collaboration would continue as described in Alternative 1. Increased
collaboration would include efforts to coordinate exotic species management with
the U.S. Forest Service and Arizona Department of Transportation, and
consultation with sister parks in Mexico and China. GRCA Vegetation Program
staff would also continue steps required to form the Grand Canyon WMA
described in Alternative 1.

Coordination with GRCA Fire Activities

Fire and fire management has potential to introduce and spread exotic plant
species. Fire timing and plant lifecycles are important variables in exotic species
establishment. To prevent infestation and spread, Alternative 2 proposes the
following measures for Fire Management (pre-fire, pre-incident training, and
plans), Wildfires (except when human life or property is at risk), Prescribed Fire,
Wildfire Use, and Fire Rehabilitation:

e Provide invasive plant awareness and prevention training and educational
materials to GRCA Fire Program staff and Resource Advisors. Resource
Advisors would be responsible for presenting information to the Incident
Management Team when wildfire or control operations occur in or near a
noxious weed area, and to Burn Rehabilitation Teams when applicable

e Provide exotic plant spatial data to Fire Program semi-annually, and avoid
ignition and burning in areas with high priority invasive plant infestations

e To prevent new exotic plant infestations and spread of existing exotic
plants, avoid or remove sources of exotic plant seed and propagules, or
manage fire as an aid in control of exotic plants

e Ensure equipment is free of exotic plant seed and propagules before park
entry

e Locate helibases, camps, and staging areas in already disturbed areas that
are more or less free of invasive plant species

e Avoid creating soil conditions that promote invasive plant germination and
establishment

e Use appropriate suppression tactics to reduce suppression-induced
disturbances to soil and vegetation while minimizing seedbed creation due
to disturbance from fire effects
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e Asfire crews conduct pre-burn assessments and install Fire Effects
monitoring plots, they will gather invasive plant species information, assess
potential risks, and share data with the Vegetation Program

o Evaluate invasive plant status and risks in Burned Area Emergency
Rehabilitation plans. When appropriate, apply for Burned Area Emergency
Rehabilitation and restoration funding

e To prevent conditions favoring invasive plant establishment, re-establish
vegetation on bare ground caused by project disturbance as soon as
possible using either natural recovery or artificial techniques as appropriate
to site objectives. This is dependent on availability of genetically suitable
seed or plant material

e Seed and straw mulch used for burn rehabilitation (for wattles, straw bales,
dams, etc.) need to be inspected and certified free of weed seed and
propagules

Surveys

Alternative 2 proposes to survey priority areas throughout the park as described
under management zones in Chapter 1. More in-depth and extensive annual
surveys are proposed that are not currently being completed.

Expanded Mitigation Measures
Mitigation measures described in Alternative 1 would continue to be implemented
and the following measures are proposed under Alternative 2:
e Use only fill and gravel free of high priority invasive plant seed in all park
construction and maintenance activities
¢ Request all construction equipment be cleaned prior to entering the park
to prevent introduction of exotic plant seeds
e All hay and forage must be weed seed free. This mitigation measure would
be enforced after the Weed Seed Free Hay and Forage Standard Operating
Procedure, currently under review by park management, is finalized

GRCA Vegetation Program staff would also review and amend park Construction
Guidelines to include more detailed mitigation measures as they are developed.
Staff would visit all potential borrow pits spring and fall yearly to complete exotic
plant species surveys. This data would be provided to Project Management Team
(PMT) staff. Vegetation Program leads would work more closely with PMT staff to
ensure adherence to mitigation measures by park staff and contractors.

TREATMENTS

Treatments described under Alternative 1 are proposed to continue under
Alternative 2 as well. In addition, this alternative proposes to increase cultural
treatments, including limited fire use; increase chemical types used as appropriate;
and add limited broadcast spraying in developed areas.

CULTURAL TREATMENTS

Cultural methods proposed under Alternative 2 include those described for
Alternative 1 and also include increased seed collection and storage, use of
additional carbon sources and barriers, increased restoration, and use of fire
treatments. Other cultural treatments that would be considered include the use of
hot water and similar low impact treatments as they are developed.
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Seeding (including post-fire seeding)

Increased native plant seed collection and storage for future restoration would
occur under Alternative 2. Seed collection and seeding would focus on genetic
integrity maintenance. Vegetation staff would initiate efforts to install native grass
seed production fields in the park. Areas disturbed by construction or fire
activities, for example, would be seeded as soon as possible, dependent, however,
on seed availability.

Mulching and Use of Additional Carbon Sources

Under Alternative 2, vegetation crews would continue to use mulch and would also
consider use of other carbon sources (e.g. sugar or sawdust) to control nitrogen-
loving exotic plants such as brome grasses (Bromus spp).

Barrier Treatments

The use of barriers is proposed in Alternative 2. These barriers would be placed on
top of or vertically around exotic plants to inhibit growth. Various materials would
be considered for use as barriers including plastic, fabric, and metal. These
techniques would generally be used on smaller populations to minimize impacts to
surrounding native vegetation and soils.

Restoration
Restoration would continue and be expanded under Alternative 2. Planting more
native shrubs and trees as feasible is proposed under Alternative 2.

Fire Treatments

Use of fire to treat exotic species would be considered under Alternative 2. Pile
burning, controlled burning, and propane torches (also known as spot burning)
would be used on a limited basis for certain species.

Pile burning involves burning a pile of plant material off the ground. Metal barrels
may also be used to burn plant material. Plant material would be placed in barrels
and then burned onsite. Barrels would be placed on fire-proof blankets for safety.
Ashes generated in barrels would be packed out by boat or other appropriate
means.

Controlled burning involves burning across an area to target a specific species or
multiple species of exotic plants. A fire is ignited to spread across the controlled
area and subsequently burns above-ground portion of the plants.

Propane torches, also known as spot burning, uses a propane flame directed at an
individual plant. A thin blast of heat boils water in the cell stalk which generates
pressure, the cell explodes, and a cross section of the stalk ruptures. Plant food and
water cannot move from roots to leaves through the ruptured stalk and the plant
withers and dies. The plant does not catch fire. The torch flame burns the target
plant as opposed to starting a ground fire as proposed in pile or controlled
burning.

Currently, the only species being considered for fire treatment is camelthorn along
the Colorado River corridor. However, it is expected that fire would be considered
for other species such as bindweed, as well. All fire treatment would be
coordinated with GRCA Fire personnel.
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MANUAL AND MECHANICAL TREATMENTS

Manual and mechanized methods would be expanded in Alternative 2 to include a
wider variety of both hand and power tools such as mowers and chainsaws in
developed areas. Vegetation Program staff would continue to use only hand tools
in park backcountry areas. In the future, if mechanized equipment use was
determined the best alternative in backcountry areas, a Minimum Requirement
Analysis would guide that decision making process.

CHEMICAL TREATMENTS

Chemical application would continue as described in Alternative 1; in addition,
new species would be targeted as funding allows, limited broadcast spraying would
be incorporated, and additional herbicides would be used as appropriate under
Alternative 2. Table 3 includes a list of chemicals currently in use and proposed.
Additional herbicides beyond this list would be considered as well over the next
ten years.

On a case-by-case basis, and in developed areas only, methodology would be
expanded to include limited broadcast spraying (e.g. along railroad tracks to
reduce fire hazard or around fire boundaries to prevent spread of invasive
species). Broadcast herbicide spraying would be used in accordance with the
herbicide specimen label. It would be used on large infestations in disturbed areas
(e.g. rush skeleton weed along railroad tracks) in the development zone only.
Broadcast spraying application would use a boom sprayer on a truck or rail vehicle
and would spray directly on the ground in a target area. Herbicide would spray
approximately eight feet behind and on either side of the sprayer as it moves down
the track. This target area would only include the area necessary to accomplish a
project (e.g. to reduce fire hazard along railroad tracks). Aerial spraying is not
proposed for exotic plant management at this time.

Another action considered on a case-by-case basis is herbicide to treat plants for
more aesthetic or safety purposes. These may include, but would not be limited to,
plants growing in sidewalks, curbstones, road sides related to aesthetics, and
medians with vegetation related to safety and specifically sight distances. Manual
treatment of these plants has been completed in the past. NPS or concessioner staff
would work with the park’s Vegetation staff to determine if proposed herbicide

use would be appropriate and necessary. Vegetation staff would help decide what
type of herbicide could be used. Herbicide use would be tracked, and applicators
trained to standards set forth in this document. Use would be limited and only
approved after careful review by Vegetation staff.

32



EXOTIC PLANT MANAGEMENT PLAN EA/AEF

Table 3

(Bolded items are newly proposed in Alternative 2)

Active Ingredients

Aminopyralid (Milestone)

Registered Use

General Use
Rangeland, grass
pastures, non-cropland
areas, natural areas

Target Plants

Broadleaf plants

Clopyralid (Curtail,
Stinger, Transline)

General Use

Cropland, grass
pastures, rangeland, and
non-crop areas

Annual and perennial broadleaf
herbs, especially knapweeds,
thistles, and other members of the
sunflower, legume, and knotweed
families

Summary of Active Ingredients, Mode of Action, and Application for Proposed Pesticides

Mode of Action

Kills target species by mimicking
plant growth hormone auxin (indole
acetic acid) and, when administered
at effective doses, causes uncontrolled
and disorganized plant growth that
leads to plant death

CHAPTER 2

Method of Application

Spot treatment with hand-
held sprayers or backpack
sprayers; ground
application

Spot treatment with hand-
held sprayers or backpack
sprayers; ground
application

Glyphosate (AquaMaster,
Eagre, Glypro, Rodeo,
Roundup)

General Use
Forests and non-crop
sites

Annual and perennial weeds and
woody plants

Inhibits synthesis of aromatic amino
acids necessary for protein formation
in susceptible plants

Spot treatment with hand-
held sprayers or backpack
sprayers; ground
application

Imazapyr (Plateau,
Habitat)

General Use
Pastures, rangeland, and
non-crop areas

Annual and perennial broadleaves
and grasses. Can be used as a pre-
and post-emergent herbicide

Inhibits production of branched
chain amino acids necessary for
protein synthesis and cell growth

Spot treatment with hand-
held sprayers or backpack
sprayers; ground
application

Triclopyr (Garlon 3A,
Garlon 4, Pathfinder II,
Tahoe 3A, Tahoe 4E,
Renovate, Element 3A,
Element 4)

General Use
Non-crop areas

Woody plants, especially tamarisk,
Russian olive and Siberian elm and
annual and perennial broadleaf
herbs

Triclopyr + clopyralid
(Redeem R&P)

General Use
Rangeland and
permanent grass
pastures, non-crop
areas

Annual and perennial broadleaf
plants

Kills target species by mimicking
plant growth hormone auxin (indole
acetic acid) and, when administered
at effective doses, causes uncontrolled
and disorganized plant growth that
leads to plant death

Spot treatment with hand-
held sprayers or backpack
sprayers; ground
application

Spot treatment with hand-
held sprayers or backpack
sprayers; ground
application

Source: National Park Service, 2005
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Table 4 Environmental Fate and Effects of Proposed Pesticides

Active Persistencein Residual Soil Volatilization Solubility Potential for = Surface Toxicity

Ingredient

Soil

Activity

Leaching

Waters

Aminopyralid At least Studies suggest | Is not volatile Highly High water When it does Soil microorganisms - no
(Milestone) moderately Aminopyralid and does not water solubility of reach surface information available
persistent weakly sorbsto | evaporate easily | soluble aminopyralid water, Plants - contact with non-target
soil suggests a high | aminopyralidis | plants may injure or kill plants
potential for expected to Aquatic animals - low toxicity to
Half-life 31-533 | Primarily run-off into persist aquatic invertebrate animals; not
days degraded by surface water expected to bioaccumulate
photolysis and leaching to Terrestrial animals - practically
groundwater non-toxic to birds, mammals, and
bees
Clopyralid May be present | Active in soil, Does not Highly Because Because Soil microorganisms - no
(Curtail, in anaerobic usually evaporate easily | water clopyralid is clopyralid is information available
Stinger, soils or soils absorbed from soluble highly soluble highly soluble Plants - contact with non-target
Transline) with low soil by plants in water, does in water, plants may injure or kill plants
microorganisms not absorb to potential for Aquatic animals - low toxicity to
soil particles; surface waters fish and aquatic invertebrate
Half-life 15-287 | Soil not readily to be animals; does not bioaccumulate
days microorganism decomposedin | contaminated if | in fat tissues
s break down soils, may leach | clopyralid is Terrestrial animals - low toxicity
Clopyralid into ground applied directly | to birds and mammals; not toxic
water. Ground | to bodies of to bees
water may be water or
contaminated if | wetlands
clopyralid is
applied to areas
where soils are
very permeable
and water table
is shallow
Glyphosate Soil Generally not Does not Dissolves Leaching Very low Soil microorganisms -no known
(AquaMaster, microorganisms | active in soil. evaporate easily | easily in potential low. Glyphosate effects
Eagre, Glypro, break down Not usually water Glyphosate and | concentrations | Plants - contact with non-target
Rodeo, glyphosate. absorbed from surfactant in have been plants may injure or kill plants
Roundup) soil by plants Roundup observed in Aquatic animals — no more than
Half-life can strongly surface water slightly toxic to fish, and
range 3 to 130 absorbed by soil | following heavy | practically non-toxic to aquatic
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Active Persistencein Residual Soil Volatilization Solubility Potential for = Surface Toxicity
Ingredient Soil Activity Leaching Waters
days particles. Half- | rainsup to 3 invertebrate animals; does not
life for weeks after bioaccumulate in fish. Rodeo
Surfactant in Glyphosate in application practically non-toxic to
Roundup has water ranges 35 freshwater fish and aquatic
half-life of less to 65 days. The invertebrate animals. Roundup
than one week surfactant half- moderately to slightly toxic to
life ranges 3 to 4 freshwater fish and aquatic
weeks invertebrate animals
Terrestrial animals —practically
non-toxic to birds and mammals;
practically non-toxic to bees
Imazapyr Binds weakly to | Moderately Does not Soluble, Has not been Rapidly Soil microorganisms - no
(Plateau, moderately with | persistent volatilize from but not found to move degraded by information available
Habitat) most soil types. soil surface degraded in | laterally with sunlight in Plants - contact with non-target
Adsorption water surface water. aqueous plants may injure or kill plants

increases with
decreasing soil
pH and
increasing clay
and organic
matter

Half-life can
range from 120-
140 days.

Photolytic
breakdown on
soils is
negligible

Breaks down
rapidly in
aqueous
solution, with a
half-life of one
or two days.
Has limited
horizontal
mobility (6 to 12
inches; up to 18
in sandy soils)

solution, but
not registered
for use in
aquatic systems

Aquatic animals — moderately
toxic to fish

Terrestrial animals - low toxicity
to birds and mammals; does not
bioaccumulate in animals; rapidly
excreted in urine and feces
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Active

Persistence in

Residual Soil

Volatilization Solubility

Potential for

Surface

CHAPTER 2

Toxicity

Ingredient
Triclopyr
(Garlon 3A,
Garlon 4,
Pathfinder II,
Tahoe 3A, Tahoe
4E, Renovate,
Element 3A,
Element 4)

Soil
Microorganisms
degrade
triclopyr rapidly

Average half-life
in soil is 46 days

Activity
Triclopyr is
active in soil
and absorbed
by plant roots

Very low
potential

Moderate
to low

Leaching
Depends on soil
type, acidity,
and rainfall
conditions.
Triclopyr
should not be a
leaching
problem under
normal
conditions
since it binds to
clay and organic
matter in soil.
Triclopyr may
leach from light
soils if rainfall is
very heavy.

Waters
Sunlight
rapidly breaks
down triclopyr
in water.
Half-life in
water is less
than 24 hours.
Irrigation
ditches or
waters used for
irrigation or
domestic use
should not be
polluted by
triclopyr

Soil microorganisms - slightly to
practically non-toxic

Plants - toxic to many plants, very
small amounts may injure some
Aquatic animals - low toxicity to
fish; the ester form of triclopyr,
found in Garlon 4, is more toxic,
but in normal conditions, rapidly
breaks down to less toxic form;
and does not bioaccumulate in
fish; slightly toxic to practically
non-toxic to aquatic invertebrates
Terrestrial animals - slightly
toxic to mammals; most triclopyr
is excreted, unchanged, in urine;
very low toxicity to birds; non-
toxic to bees

Sources: National Park Service, 2005; U.S. Environmental Protection Agency, 2004
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MONITORING AND RECORD KEEPING

Monitoring and record keeping would continue as described under Alternative 1.
Treatment and removal results would be evaluated informally throughout the season
and formally at the end of each season. Treatment strategies would be altered to reach
objectives and goals described in Chapter 1. New actions proposed for Alternative 2
include creating survey and treatment maps for year-end reporting, interpretive use,
and educational outreach; posting year-end reports on the park’s website; and
providing mapping data to the Southwest Exotic Plant Information Clearinghouse
(SWEPIC), a regional invasive plant database.

ALTERNATIVES CONSIDERED BUT DISMISSED FROM DETAILED ANALYSIS

A number of alternatives were developed based on results of internal and external
scoping. Alternatives are different ways to meet purpose and objectives, while
resolving needs or issues. The following section discusses those alternatives
considered, but eliminated from further study. This discussion also includes
explanation of why these alternatives did not warrant additional analysis. These
alternatives and issues were eliminated from detailed study because they did not meet
criteria below.

1. The alternative must be consistent with NPS management policies and
guidelines

2. The alternative must respond to the purpose of and need for action

3. The alternative must be feasible from a technical and economic standpoint,
while remaining environmentally responsible

4. The alternative must be compatible with policies and regulations of other
agencies and jurisdictions

5. The alternative must be capable of being implemented in a timely manner
because purpose of and need for action is immediate

6. The alternative must not result in unacceptable impacts

Several alternatives were considered and eliminated from detailed study. Each
alternative, and rationale for its elimination from further study, is described below.

No Chemical Use Alternative — Based on scoping responses and concerns with
chemical use to treat exotic species, GRCA considered an alternative that would not
include chemical use. Under this alternative, GRCA managers would conduct exotic
plant species control work without herbicides. This alternative affords less long-term
protection of natural resources than the preferred alternative. Some species, like field
bindweed (Convolvulus arvensis), cannot be effectively controlled without herbicides.
There would be a large risk of losing native flora and fauna due to ineffective
management of some exotic plant species. For these reasons, a no chemical use
alternative was dismissed.

Chemical Use In Developed Areas Alternative — Based on scoping responses and
concerns with use of chemicals, GRCA considered an alternative that would not
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include chemical use outside developed areas. Under this alternative, GRCA
managers would only use herbicides on corridor trails and developed areas. Only
other control methods would be allowed in other management zones. To have an
effective long-term exotic plant species control program, a full suite of IPM control
methodology must be considered parkwide. Without full use of IPM techniques, there
would be a moderate risk of losing native flora and fauna due to ineffective control of
some exotic plant species.

No Chemical Use In Riparian Zones Or Sensitive Habitats Alternative - In
response to scoping and concerns with chemical use to treat exotic species in riparian
zones or sensitive habitats, GRCA considered an alternative that would not include
chemical use in these areas. However, some highly invasive riparian exotic plant
species (e.g. tamarisk, Russian olive, and tree of heaven) cannot be effectively
controlled without herbicides. There would be a moderate risk of losing native flora
and fauna due to ineffective control of some exotic plant species.

Full Use of IPM techniques - This alternative would include all actions described in
Alternatives 1 and 2 and would expand IPM techniques to create a more aggressive
program. Control efforts would target a greater number of exotic plant species.
Mechanized methods would be expanded to include techniques such as plowing,
scraping soil surface with heavy machinery, and using power tools outside developed
zones. Chemical application would be expanded, use of a broader suite of application
tools, and consideration of a wider variety of herbicides. Full use of biological control
agents and use of prescribed fire on a large scale would be permitted.

Biological control uses plant-eating organisms (insects, pathogens, and grazing
mammals) to suppress, inhibit, or control selected vegetation. This treatment method
has many advantages (e.g. requires no fossil fuel energy), although it will not eradicate
target exotics. Instead, biological control agents reduce exotic plant population
densities and allow native plants to better compete for resources. Problems can arise
with biological treatments when control organisms are non-selective and damage
desirable native vegetation. This is a problem with insect, pathogen, and grazing
control agents. Livestock use for biological control can also become problematic
when soil compaction or erosion is possible. When using grazing animals, several
factors must be considered including: 1) target and non-target plant species presence,
2) infestation size, 3) target and non-target plant species growth stage, 4) target and
non-target plant species palatability, 5) selectivity of target and non-target plant
species by the grazing animal, 6) soil type and potential for compaction and erosion,
and 7) logistics and cost of introducing livestock to the area.

Biological control may be a long-term solution for controlling some exotic species
that are too widespread for control by other means, or for exotic plants readily
invading the park. Biological control is best suited for infestations of a single,
dominant invasive plant species not closely related to native plant species.

Prescribed fire treatments involve planned application of fire to wildland fuels in their

natural or modified state, under specified conditions of fuels, weather, and other
variables, to allow the fire to remain in a predetermined area and achieve site-specific
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fire and resource management objectives. Prescribed burning management objectives
include control of certain species; enhancement of growth, reproduction, or vigor of
certain species; fuel loads management; and maintenance of vegetation community
types. Fire severity is important in determining vegetation recovery, with both
moderate and high severity fire creating openings for exotic plant invasion.
Therefore, prescribed fire should be used only when environmental conditions are
met, and after pre-assessment surveys for native and exotic plants of the proposed
burn area.

Without identification of the types of biological control needed to treat invasive
species, impact analysis is not possible. Use of fire on a large scale is also difficult to
analyze without specific goals and locations. Chemical treatment and increased efforts
are neither necessary nor financially feasible. Therefore, biological control, increased
chemical application, and use of prescribed fire on a large scale were dismissed from
further analysis. However, biological control and prescribed fire may be considered in
the future as tools to manage exotic plants, and would be addressed in separate NEPA
documentation.

IDENTIFICATION OF THE ENVIRONMENTALLY PREFERRED ALTERNATIVE

The environmentally preferred alternative is determined by applying criteria
suggested in the National Environmental Policy Act of 1969 which guides the Council
on Environmental Quality (CEQ). CEQ provides direction that “[t]he environmentally
preferable alternative is the alternative that will promote the national environmental
policy as expressed in NEPA Section 101”:
1. Fulfill the responsibilities of each generation as trustee of the environment for
succeeding generations
2. Assure for all generations safe, healthful, productive, and aesthetically and
culturally pleasing surroundings
3. Attain the widest range of beneficial uses of the environment without
degradation, risk of health or safety, or other undesirable and unintended
consequences
4. Preserve important historic, cultural and natural aspects of our national
heritage and maintain, wherever possible, an environment that supports
diversity and variety of individual choice
5. Achieve a balance between population and resource use that will permit high
standards of living and a wide sharing of life’s amenities; and
6. Enhance the quality of renewable resources and approach the maximum
attainable recycling of depletable resources

Through the process of internal and public scoping, the environmentally preferred
alternative selected is Alternative 2, the preferred alternative. Alternative 2 best meets
the purpose and need for action and best addresses overall park service objectives and
evaluation factors while minimizing impacts to park resources. Alternative 2 promotes
active control of exotic plant species throughout the park and would enhance the
native landscape, assure pleasing surroundings, allow attainment of the widest
beneficial uses of the environment, and preserve cultural and natural aspects of our
national heritage. Alternative 1 would result in inadequate control and prevention
thereby jeopardizing the quality of the park’s natural and cultural resources and
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visitor experience. Alternative 2 best achieves the balance between resource use and
visitor experience, as specifically identified in numbers 3 and 4 above, while also
minimizing new resource impacts as identified in numbers 2, 4, and 5 above.

MITIGATION MEASURES AND BEST MANAGEMENT PRACTICES

To minimize resource impacts, the integral design features (i.e., mitigation measures
and best management practices) below would be followed during implementation,
and are analyzed as part of both alternatives. If there are integral design features
necessary for an individual alternative, these are listed in the description for that
alternative. These actions were developed to lessen the alternatives’ adverse effects, in
combination with foreseeable future actions, and have proven very effective in
reducing environmental impacts on previous projects.

Special Status Species To protect any unknown or undiscovered threatened,
endangered, or special status species, any work implementation or contracts would
include provisions for discovery of such. Provisions would require cessation of exotic
plant management activities until park staff evaluated the impact, and would allow
modifications to any contracts or work plans for any measures determined necessary
to protect the discovery.

Mitigation measures for special status species including California condor, Mexican
spotted owl, southwestern willow flycatcher, California brown pelican, western
yellow-billed cuckoo, Yuma clapper rail, bald eagle, Kanab ambersnail, humpback
chub, razorback sucker, relict leopard frog, Mohave desert tortoise, sentry milk-
vetch, Brady pincushion cactus, and Fickeisen plains cactus are evaluated in detail in a
project specific biological assessment (BA). All mitigation measures developed
through the BA will be adhered to for this project and incorporated into the decision
document.

Soundscapes and Wilderness To minimize impacts on soundscapes and wilderness,
the following mitigation measures would be incorporated into the action alternative
e Toreduce noise, mechanized equipment would not be used any longer than
necessary, and no mechanized equipment would be used at night

o Efforts would be made to minimize trip number and reduce visibility,
duration, and sounds of IPM activities in proposed wilderness
o Additional minimum requirement analyses would be completed as needed

to address equipment used, group size, access methods

Cultural Resources The park’s General Management Plan Programmatic Agreement
will be adhered to and assessments of effect will be developed annually based on
annual work plans. To minimize impacts on cultural resources, the following
mitigation measures would be incorporated into the action alternative:

e If previously unknown cultural resources are discovered during the project, a
Cultural Resources specialist would be contacted immediately. All work in the
immediate vicinity of the discovery would be halted until resources could be
identified and documented and an appropriate mitigation strategy developed,
if necessary, in accordance with stipulations of the 1995 Programmatic
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Agreement among the National Park Service, Arizona State Historic
Preservation Officer, and Advisory Council on Historic Preservation regarding
the General Management Plan/Environmental Impact Statement, Grand
Canyon National Park, Arizona

e All workers would be informed of penalties of illegally collecting artifacts or
intentionally damaging any cultural property. Workers would also be informed
of correct procedures if previously unknown resources were uncovered during
construction activities

e Areas selected for equipment and materials staging in developed areas are
expected to be in existing disturbed areas or existing paved overlooks where
there is no potential for disturbance to cultural resources. If sites selected for
these activities change during later design phases for implementation of any of
the alternatives, additional surveys would be conducted

e Vegetation Program Crew Leaders would attend one-day training in
recognition of archaeological sites and associated sensitivities in field work
conditions. This training will be provided by Grand Canyon National Park
Cultural Resources staff and will include methods for planning ahead and
preparing field crews for work around archaeological sites, identification of
historic and prehistoric artifacts and features, and avoiding site disturbances

e Annual work plans would be reviewed by GRCA Cultural Resources staff to
evaluate project areas, crew size, and invasive vegetation treatment types and
associated ground disturbing activities

e Cultural Resources staff would provide maps to Vegetation Program Crew
Leaders showing location of archaeological sites in relation to vegetation
treatment areas in the park. Maps showing location of archaeological sites
would be returned at the end of the project

e Inareas proposed for invasive plant treatment where archaeological inventory
survey has not been completed, an archeologist or other specialist would need
to review mechanical subsurface treatment of plants prior to implementation.
Mechanical subsurface treatment includes any ground disturbance greater
than 6 inches deep and 12 inches in diameter

e An archeologist would review mechanical subsurface treatment (digging) in
sensitive areas of known archaeological sites (constructed features, middens,
artifact concentrations) prior to implementation. All such activities would be
documented and filed with site records. Loosening soil with hand tools while
hand-pulling herbaceous plants and shrubs is allowable, provided the ground
disturbance would not exceed 6 inches deep and 12 inches in diameter, and
soil would not be removed from the area of treatment

e Accessing work / treatment areas should be planned to avoid walking through
archaeological sites whenever possible

e Work crews would be split into small teams of two to four people when
working around archaeological sites

e Work crews would not walk across archaeological features such as constructed
features, middens, or artifact concentrations

e Work crews would avoid creating paths and trails in loose soils and sand

e Work crews would avoid walking on bedrock surfaces that contain artifact
concentrations to avoid crushing artifacts
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Work crews would report all previously unrecorded archaeological sites using
Grand Canyon National Park’s Site Discovery form

All inadvertent damage to archaeological sites would be documented by
recording GPS coordinates, map location, photographs and description of
damage

If vegetation removal or herbicide use were anticipated at historic wall
foundations or mortar joints, the park’s Historical Architect would be
consulted prior to treatment to avoid any adverse impacts to these resources

Visitor Experience The following mitigation measures would be incorporated into
the action alternative to minimize impacts on visitor experience:

Unless otherwise approved by the park, operation of mechanized equipment
would be restricted to dawn to dusk, year-round

As time and funding allow, information regarding project implementation and
other foreseeable future projects would be shared with the public through park
publications (such as The Guide) and other appropriate means during
construction periods. This may take be an informational brochure or flyer
distributed at the gate and sent to those with reservations at park facilities,
postings on the park’s website, press releases and/or other methods. The
purpose would be to minimize potential for negative impacts to visitor
experience during project implementation and other planned projects during
the same construction season

Air Quality Air quality impacts of the action alternatives are expected to be
temporary and localized. To minimize Impacts, the following actions would be taken:

To reduce tailpipe emissions, equipment and vehicles used for exotic plant
management would not be left idling any longer than is necessary for safety
and mechanical reasons

To reduce re-entrained road dust, all vehicles will observe posted speed limits
and travel at low speed on unpaved roads

Best Management Practices

Primary field crew leaders, concessionaires, and other NPS employees would
be required to attain Arizona pesticide certification. Although all currently
used and proposed herbicides do not require such certification, this is an extra
measure to ensure safety for employees and visitors

Workers without pesticide certification would be able to apply non-restricted
use herbicide under supervision of a certified field crew leader

Vegetation Program Managers will prepare a safety plan and job hazard
analyses (JHAs) for all exotic plant management activities prior to project
implementation

Vegetation Program Managers will ensure all NPS and GRCA rules,
regulations, and standard operating procedures (SOP) are followed
Vegetation staff will post signs in pedestrian and high use areas when herbicide
is being applied

Other precautions for reducing and eliminating risk to humans during exotic
plant activities include posting notice of activity in high use areas or timing
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technique (when possible) during low visitor use to the area (both time of day
and time of year)

e Crews would be informed of special status species locations including Mexican
spotted owl protected activity centers (PACs), California condor and
southwestern willow flycatcher nests

e Crews would practice low impact field techniques and leave no trace methods

e Herbicides with low toxicity that target disruption of plant physiology and do
not harm animals would be selected

e Herbicides would be applied directly to plants to minimize herbicide drift

e Crews would need to ensure application would not take place on windy days
and only small backpack-sized applicators would be used

e Applicators would have small nozzles to focus herbicide streams directly onto
targeted exotic plant species

e Herbicides would be transported in leak-proof, spill proof containers and
handled and disposed according to label specifications and park policies

e Fire treatments would be coordinated with GRCA Fire personnel to ensure
proper techniques and safety measures

e Crews would refrain from interactions with bighorn sheep and haze any
individuals that approach camp sites

e Crews would avoid camping near snags or live damaged trees to avoid
disturbance to special status wildlife, including bats

ALTERNATIVES AND PROJECT OBJECTIVES

Project objectives are described in Chapter 1 and listed here. The proposed Exotic
Plant Management Plan is guided by the GMP vision and the purpose and need for
action developed specifically for this project. Specific objectives for the planning
effort include:
1. Reduce exotic plant cover by 50% in GRCA development zone and disturbance
corridors over the next ten years, 2009-2019
2. Conduct exotic plant surveys in 25% of GRCA’s natural zone priority areas over
the next ten years, 2009-2019
3. Identify and control small populations of the most invasive and potentially
threatening species parkwide
4. Prevent further introductions of exotic plant species already present in GRCA as
well as new introductions by increasing visitor and staff awareness through
education
5. Initiate projects to enhance visitor experience and aesthetics in the park
6. Increase cooperation and coordination with adjacent land owners and agencies

The preferred alternative clearly addresses each objective. Alternatives considered
but dismissed from further analysis were dismissed in part because they did not
sufficiently address one or all of these objectives. Table 5 displays alternative
components and Table 6 compares ability of the alternatives to meet project
objectives.
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Table 5
Elements

Prioritization and
Planning

Summary of Alternative Elements

Alternative 1

No Action

GRCA’s current planning methods include:

- Prioritization of exotic plants using Alien Plant
Ranking System (APRS)

+ Annual Work Plans

CHAPTER 2

Alternative 2

Preferred

Planning would change from current (Alternative 1) to

provide a more accountable system for prioritization

and treatment selection and would include:

» Decision-making Tool to provide a framework for
selecting treatment of exotic plant species

- Prioritization of exotic plants as part of decision-
making tool using APRS and an additional set of
criteria to target species

- Annual Work Plans

Early Detection and
Prevention

Surveys

Education

GRCA’s current early detection and prevention

includes:

- Surveying for new populations of exotic plant
species in target areas

- Awareness of exotic plants on adjacent lands

GRCA'’s current education components of exotic

plant management include:

* Volunteer programs

* Publications including The Guide, press releases,
site bulletins, pamphlets and brochures

- Formal and informal presentations

 Produce and present educational materials for
park staff and the general public

 Maintain up-to-date information on park
website

GRCA would continue prevention efforts listed under
Alternative 1 and would also:

- Complete more in-depth and extensive annual surveys
- Coordinate with GRCA fire activities

- Expand mitigation measures for construction projects
* Increase communication and education

GRCA would continue education as listed for

Alternative 1 and would also:

- Increase efforts to inform the public and staff about
exotic plants and park management strategy

- Promote and support interpretive programs and in-
school programs

- Design displays and additional brochures for visitors

- Update exotic species information on park website

- Publish additional press releases and articles

- Initiate new outreach and education program(s)
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Elements

Collaboration

Alternative 1

No Action

GRCA currently collaborates with:
+ Northern Arizona Weed Council

» Arizona Wildlands Invasive Plant Working
Group

- Southwest Exotic Plant Information
Clearinghouse

- Weed Management Areas (WMAs)

 Glen Canyon National Recreation Area

+ NPS Exotic Plant Management Team

* Arizona Department of Transportation

- Kaibab National Forest

+ Grand Canyon Railroad

CHAPTER 2

Alternative 2
Preferred

Alternative 1 and would also:

- Collaborate with additional landowners and agencies
including the U.S. Forest Service, Coconino National
Forest; and neighboring park service units

- Work with residents and GRCA fire staff

- Work towards forming a Grand Canyon WMA

GRCA would continue collaboration efforts listed under

Treatments

Cultural Methods

Manual Control

GRCA’s current treatment methods include:

- Collect and store native plant seed for future
restoration

* Mulch disturbed areas to promote water
retention and reduce exotic plant species
competition

: Restore disturbed sites using native seed and
plants, mulch and soil amendments as needed

- Current management actions do not include fire
as a control technique

 Remove entire plants below root crown by hand
using picks, shovels, pulaskis, and McLeods

* Minimize seed production by using pruners,
loppers, shears, and knives to remove seed
heads

GRCA would continue cultural methods listed under

Alternative 1 and would also:

- Use additional carbon sources to decrease survival of
nitrogen-loving annual species such as brome grasses

- Expand use of mulch

- Consider use of barriers, hot water, and other low
impact techniques

- Finalize and enforce Weed Seed Free Hay and Forage
Standard Operating Procedure

- Pile burning, controlled burning, and propane torches
(spot burning) would be used on species- and
location-specific basis

- Use of fire would be coordinated with GRCA'’s fire
program

Manual methods would remain the same as those
described in Alternative 1
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Elements

Treatments continued

Mechanical Control

Chemical Control

Alternative 1
No Action

- Remove entire plants above root crown with
brush cutters (in developed areas only)

+ On pre-disturbed construction sites, use tractors
to remove exotic plant species prior to site
restoration

- Herbicide treatment of exotic plant species that
cannot be controlled in any other feasible
manner

- Herbicide would be manually applied as a direct
application on targeted individuals

- Herbicide used in riparian areas would continue
to be formulated for aquatic use, and application
would be limited

CHAPTER 2

Alternative 2
Preferred

GRCA would continue use of mechanical methods listed
under Alternative 1 and would also:
- Use mowers and chainsaws in developed areas

GRCA would continue use of chemical control listed

under Alternative 1 and would also:

- Target new species as funding allows

- On a case-by-case basis and in developed areas only,
methodology could be expanded to include limited
broadcast spraying

Monitoring and Record
Keeping

- Map all exotic plant control actions

- Record pertinent information about control
actions

: Develop and implement monitoring procedures
to determine effectiveness of control techniques

- Enter all data in project database

* Maintain herbicide use records

GRCA would continue monitoring and record keeping

as described for Alternative 1 and would also:

- Evaluate treatment and removal results throughout
the season informally and then formally at the end of
each season

- Alter treatment strategies based on evaluations
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Table 6

Project Objective
Accomplishment

Objective 1

Reduce exotic plant cover by 50% in
GRCA development zone and
disturbance corridors over next ten
years (2009-2019)

Summary of Project Objective Accomplishment

Alternative 1

Alternative 1 would work toward this
long-term goal with current
methodologies

CHAPTER 2

‘ Alternative 2

Alternative 2 would work toward this long-term goal and
be more successful due to increased prevention,
including education and collaboration, and limited use
of fire treatments and broadcast spraying

Objective 2

Conduct exotic plant surveys of 25%
GRCA’s natural zone priority areas
over next ten years (2009-2019)

Alternative 1 would work toward this
long-term goal at the same rate with no
measurable increase in surveys or survey
locations

Alternative 2 would work toward this long-term goal at a
faster rate due to proposed increased and more in-depth
surveys

Objective 3

Identify and control small populations
of the most invasive and potentially
threatening species parkwide

Identification and control of small
populations of exotic plants is current
practice and would continue under
Alternative 1

This technique would also continue under Alternative 2.

Objective 4

Prevent further introductions of exotic
plant species already present in GRCA
as well as new introductions by
increasing visitor and staff awareness
through education

Current education and prevention would
continue under Alternative 1. Education
techniques include volunteer programs,
publications, and presentations.
Prevention methods include surveys,
awareness of adjacent lands, education,
and outreach

Alternative 2 proposes to increase visitor and staff
awareness through education and continue to
implement and increase prevention techniques

Objective 5
Initiate projects to enhance visitor
experience and aesthetics in the park

Current management does not include
opportunities to enhance visitor
experience and aesthetic in the park

Alternative 2 would address the need to treat exotic
species to benefit visitor experience and aesthetics

Obijective 6

Increase cooperation and
coordination with adjacent land
owners and agencies

There would not be an increase in
cooperation and coordination under
Alternative 1

Alternative 2 proposes to increase cooperation and
coordination with adjacent land owners and agencies

Overall Accomplishment of Project
Objectives

Does not achieve all project objectives

Achieves all project objectives
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Table 7 Comparative Summary of Environmental Impacts

Impact Topic

Alternative 1
No Action

Alternative 2
Preferred

CHAPTER 2

Cumulative Impacts of
Preferred Alternative

Native Beneficial impacts to native Beneficial impacts including Cumulative impacts adverse,
Vegetation vegetation including reduced decreased competition are expected localized, long term, minor
competition with exotic plant even greater than in Alterna}tlve 1 Alternative 2 would have a negligible
species would be localized, long based on increased prevention, o .
. . . contribution to cumulative effect due
term, minor to moderate education, and treatment options for . o .
- i to the beneficial impact exotic plant
. . . exotic plant management. Beneficial . .
Adverse impacts including ) . management has on native vegetation
. . impacts localized, short to long term,
trampling and inadvertent
. . . moderate
vegetation damage during exotic
plant treatment localized, short Adverse impacts same as those in
term, minor Alternative 1
General Beneficial impacts including Slightly more beneficial impacts Cumulative impacts would be
Wildlife native plant habitat restoration based on increased prevention efforts | adverse, localized, long term, minor
for shelter aqd associated food and more aggressive exotic plapt Alternative 2 would have a negligible
sources localized, long term, treatment; however, impacts still o . .
. - contribution to this cumulative
seasonal to year-round, minor minor .
adverse effect because exotic plant
Adpverse effects including noise Adverse impacts would also be management in itself is beneficial to
disturbance, habitat modification, | slightly increased when compared to | wildlife
and effects of chemical control Alternative 1 based on increase in
localized, short term, minor based | chemical control and use of fire;
on use of best management however, impacts would be minor
practices and implementation of
mitigation measures
Special Status | Beneficial impacts including Similar impacts to Alternative 1. Cumulative impacts adverse, local,
Species restoration of native plant habitat | Development of conservation short to long term, minor
for shelter an i f m res for ial i . ..
or shelter and assoc .ated ood easures for special status species Alternative 2 would have a negligible
sources long term, minor would provide them specific o : .
. . contribution to this cumulative
. protection. Alternative 2 would have .
Adpverse, localized, short to long . . . adverse effect because exotic plant
. . slightly increased beneficial impacts . . .
term, minor. Adverse impacts . management in itself is beneficial to
. o . and decreased adverse impacts over . .
include noise disturbance, habitat . S special status animal and plant
PR D Alternative 1. Beneficial impacts long .
modification, and potential direct : species
. . term, minor
effects of herbicide use
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Impact Topic

Alternative 1

Alternative 2

CHAPTER 2

Cumulative Impacts of

No Action

Preferred
Adverse impacts minor, short and
long term

Preferred Alternative

Soil Resources

Adverse effects from trampling,
resultant erosion, and damage to
biological soil crusts would be local,
short to long term, minor

Beneficial impacts including
increased water retention from
mulch and plant material left onsite
local, long term, minor

Impacts to soil resources similar to
those under Alternative 1. Adverse
impacts slightly increased due to
potential impacts to soil from fire and
increased use of herbicides.
However, impacts remain minor

Beneficial impacts long-term minor

Cumulative adverse, local, long term,
minor

Alternative 2 would have a negligible
contribution to this cumulative effect

Beneficial impacts including soil
protection and stabilization from
vegetative material left onsite short

Water and Beneficial effects from increased Beneficial impacts similar to Cumulative impacts beneficial, long
Aquatic water flow and velocity following Alternative 1 localized, shortto long | term, minor
Resources removal of exotic plants would be term, seasonal to year-round, . . .
Alternative 2 would result in a minor
local, short to long term, seasonal to | moderate o . .
contribution to this cumulative effect
year-round, moderate .
Adverse effects increased compared
Adverse effects from increased to Alternative 1 due to addition of fire
turbidity, erosion, loss of soil- treatments and limited broadcast
stabilizing plants, and changes to spraying of herbicides. Adverse
water quality parameters local, impacts local, short to long term,
short to long term, seasonal to year- | seasonal to year-round, negligible to
round, minor minor
Air Quality Impacts resulting from vehicle use Impacts increased compared to Cumulative impacts adverse, local,
and dust generated from exotic Alternative 1. Impacts from vehicle short term, minor
plant management activities use, dust generat‘ecli from exotic plapt Alternative 2 would have a negligible
adverse, localized, short term, management activities, and use of fire L . .
L . . contribution to this cumulative effect
negligible adverse, localized, short term, minor
Archaeological | Adverse impacts from increased Impacts the same as Alternative 1 Cumulative impacts adverse short to
and Historic erosion and soil compaction short long term, minor
Resources to long term, minor

Alternative 2 would have a negligible
contribution to this cumulative
adverse effect
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Impact Topic

Alternative 1

Alternative 2

CHAPTER 2

Cumulative Impacts of

No Action

Preferred

Preferred Alternative

to long term, minor
Cultural Beneficial impacts including Impacts as described for Alternative 1 | Cumulative impacts adverse, local,
Landscapes restoration of native plants and short term, moderate
removal of nonnative plants that are Alternative 2 would have a negligible
not key features in the landscape o :
. contribution to cumulative adverse
minor long term.
effect
Adverse impacts from changes in
vegetation negligible, short to long
term
Ethnographic | Beneficial impacts including soil Impacts same as for Alternative 1 Cumulative impacts adverse, local,
Resources protection and stabilization from short term, minor
i ial 1 ite sh . ..
Zg%ggut‘éergaﬁair cftonsite short Alternative 2 would have a negligible
g ’ ) contribution to this cumulative effect
Adverse impacts from increased
erosion and soil compaction short
to long term, minor
Visitor Beneficial impacts including overall | Similar impacts to Alternative 1. Cumulative impacts long term,
Experience actions to restore native ecosystem ficial i 1 beneficial, moderate
would be local, long term, minor Increased beneficial impacts would
’ ’ occur due to more education and Alternative 2 would have a negligible
Adverse impacts resulting from restoration of the native ecosystem contribution to this cumulative effect.
f ifically i . .
presence of crews, specifically in Some increased adverse impacts
backcountry; and use of )
. . could also occur from use of fire as a
mechanized equipment, and .
. . treatment method; however, impacts
chemicals to treat exotic plants
. are not expected to be more than
local, short to long term, minor .
minor
Wilderness Adverse impacts from presence of Additional adverse effects when Cumulative impacts when combined
Character crews and visibility of crews and compared to Alternative 1 include with Alternative 1 would be adverse,
exotic plant management actions. decreased visibility from smoke. short to long term, moderate
i::(rll‘;frrslz leilpsfést(g)emnfrl;(ﬂy short }:)r;lpatc(;c ;n\;vould be minor, short to Alternative 2 would have a negligible
» NCgHEL ’ g ) contribution to this cumulative
Beneficial impacts including overall | Although there may be some short adverse effect
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CHAPTER 2

Impact Topic Alternative 1 Alternative 2 Cumulative Impacts of
No Action Preferred Preferred Alternative
actions to restore native ecosystem | term adverse impacts, there will be
would be long term, minor long term benefits improving natural
conditions and overall quality and
integrity of the resource. Beneficial
impacts long term, minor
Public Health | Adverse effects from use of hand Effects to public health and safety Cumulative impacts beneficial, long
and Safety tools, mechanized tools, and from use of hand tools, mechanized term, minor
herbicic!es localized, short to long equipment, chemicals, and fire Alternative 2 would have a negligible
term, minor adverse, local, short to long term, o . .
minor contribution to this cumulative
adverse effect
Park Adverse effects from time and Adverse impacts would be the same Cumulative impacts beneficial, local,
Operations money needed to treat exotic plant | as those described in Alternative 1 minor.
species short to long term, minor Beneficial impacts from use of most Alternative 2 would have a negligible
Beneficial impacts from use of effective and efficient methods to contribution to this cumulative
effective and efficient methods to treat exotic plant species short to long | adverse effect
treat exotic plant species short to term, minor
long term minor
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Chapter 3 - Affected Environment and Environmental
Consequences

INTRODUCTION

This chapter describes the present condition (i.e. affected environment) within the
project area and changes (i.e. environmental consequences) expected from
implementing the action alternative or taking no action at this time. The No-
Action Alternative sets the environmental baseline for comparing effects of the
action alternative. Impact topics (see Chapter 1) define the scope of environmental
concern for this project. Environmental effects or changes from present baseline
condition described in this chapter reflect identified relevant impact topics and
include intensity and duration of the action, mitigation measures, and cumulative
effects.

The National Environmental Policy Act requires environmental documents
disclose environmental impacts of proposed Federal actions, reasonable
alternatives to that action, and any unavoidable adverse environmental effects
should the proposed action be implemented.

Grand Canyon National Park encompasses approximately 1.2 million acres in
northern Arizona. Proposed project locations occur on South Rim, North Rim and
throughout the Inner Canyon, representing a wide variety of management zones
and habitat types. Elevations range from 1,200 feet along the Colorado River to
8,000 feet on North Rim. Many exotic plant populations occur in disturbed
developed areas on South and North Rims and along backcountry trails; however,
infrequently visited areas are also susceptible.

Methodology

The impact analysis and conclusions contained in this chapter were based on park
staff knowledge of resources and site, review of existing literature and park
studies, information provided by specialists within the National Park Service and
other agencies, and professional judgment. Detailed information on natural and
cultural resources in Grand Canyon National Park summarized in the 1995 GMP
and EIS was specifically referenced for information on affected resources in the
project area.

Potential impacts in this chapter are described in terms of type (are effects
beneficial or adverse?), context (are effects site-specific, local or even regional?),
duration (are effects short or long term?), and intensity (negligible, minor,
moderate, major). Because definitions of type, context, duration, and intensity can
vary by impact topic, intensity definitions are provided separately for each impact
topic analyzed in this EA/AEF.

For purposes of impact analysis in this Chapter, the following definitions are used
to characterize impacts discussed:

e Adverse —a negative change that moves the resource away from a desired
condition or detracts from its appearance or degrades its condition

e Beneficial - a positive change in the condition or appearance of the
resource or a change that moves the resource toward a desired condition
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Cumulative Impacts

Cumulative impact is defined as the impact on the environment that results from
the incremental impact of 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 (40 CFR 1508.7).

Major past, present, and reasonably foreseeable future actions considered in this
analysis include fire management activities, trespass cattle grazing, stock use,
human use, construction projects, ongoing exotic plant management, and park
planning efforts. Relevant projects and plans are described in Appendix F.

Exotic plant management efforts are ongoing on adjacent lands, including Kaibab
National Forest, Glen Canyon National Recreation Area, Lake Mead National
Recreation Area, Grand Canyon-Parashant National Monument, Navajo Nation,
Hualapai Tribe, Havasupai Tribe, and Bureau of Land Management. GRCA has
partnerships with many of these entities.

To effectively assess resource impacts, including cumulative impacts, priority areas
or areas where a majority of exotic plant management actions would occur have
been identified. Priority areas are described in Chapters 1 and 2 and include roads,
trails, previously identified exotic treatment areas, entrance stations, railroad
tracks, campgrounds, stock use areas, and around rim lodges where heavy traffic
exists in the development zone. Natural zone priority areas include tributaries,
roads and trails, backcountry campsites, the river corridor, and other areas with
more human influence or visitation.

A cumulative impact analysis was conducted for full GMP implementation, and is
documented in the GMP EIS. The general finding in the GMP EIS for cumulative
effects to natural resources was a net reduction in natural habitat in the park and
region, but a net reduction less than that for two other alternatives analyzed and
not selected for implementation. Cumulative effects to ethnographic resources
could occur, specifically to traditional cultural properties, but a planned
ethnographic survey program would minimize this likelihood. Cumulative effects
were not expected to historic structures under the assumption that existing
cultural resources within the park would be protected and preserved and some
historic buildings would be rehabilitated and restored. Cumulative effects to
visitor experience under GMP implementation were expected to be positive
overall as the result of additional food service and accommodations and
contributions to regional and national efforts to expand informational resources
and interpretive and educational opportunities, and disperse tourism in the area.
Because the GMP was a general concept plan and because it required site-specific
analyses be conducted for identified projects, a cumulative effects analysis more
specific to impact topics pertaining to exotic plant species management is provided
below.

Impairment

In addition to determining environmental consequences of implementing
alternatives, National Park Service policy (National Park Service, 2006) requires
analysis of potential effects to determine whether actions would impair park
resources.
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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. National Park Service managers
must always seek ways to avoid or minimize, to the greatest degree practicable,
adverse impacts on park resources and values. However, the laws do give the
National Park Service management discretion to allow impacts to park resources
and values when necessary and appropriate to fulfill the purposes of a park, as long
as the impact does not constitute impairment of affected resources and values.
Although Congress has given the National Park Service management discretion to
allow certain impacts within parks, discretion is limited by statutory requirement
that the National Park Service must leave park resources and values unimpaired,
unless a particular law directly and specifically provides otherwise. Prohibited
impairment is an impact that, in the professional judgment of the responsible
National Park Service manager, would harm integrity of park resources or values,
including opportunities otherwise present for enjoyment of those resources or
values. An impact to any park resource or value may constitute impairment. An
impact would be more likely to constitute impairment to the extent that it affects a
resource or value whose conservation is:

e necessary to fulfill specific purposes identified in the park’s establishing

legislation or proclamation
o key to the park’s natural or cultural integrity; or

e identified as a goal in the park’s general management plan or other relevant
NPS planning documents

Impairment may result from National Park Service activities in managing the park,
visitor activities, or activities undertaken by concessionaires, contractors, and
others operating in the park. Potential for impairment is discussed for each
applicable resource for each alternative in this chapter. Results of this evaluation
are included in the conclusion statement at the end of the environmental
consequences section for each applicable resource in this chapter.

Unacceptable Impacts

In addition to impairment, unacceptable impacts are also considered in analysis of
alternatives. Although an action may not result in impairment, it could be
determined unacceptable within the park’s environment (National Park Service,
2006). Park managers are tasked with determining whether a project’s associated
impacts on park resources and values are acceptable. In its role as steward of park
resources, the National Park Service must ensure allowed park uses would not
cause impairment of, or unacceptable impacts on, park resources and values.

Human activities in a park have some effect on park resources or values, but that
does not mean impacts are unacceptable or that a particular use must be
prohibited. Therefore, as defined in NPS Management Policies, unacceptable
impacts are impacts that, individually or cumulatively, would
e beinconsistent with a park’s purposes or values, or
e impede attainment of a park’s desired future conditions for natural and
cultural resources as identified through the park’s planning process, or
e create an unsafe or unhealthful environment for visitors or employees,
or
¢ diminish opportunities for current or future generations to enjoy, learn
about, or be inspired by park resources or values, or
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e unreasonably interfere with park programs or activities, or an
appropriate use, or the atmosphere of peace and tranquillity, or the
natural soundscape maintained in wilderness and natural, historic, or
commemorative locations within the park, NPS concessioner or
contractor operations or services

Unacceptable impacts may result from NPS activities in managing the park, visitor
activities, or activities undertaken by concessionaires, contractors, and others
operating in the park. Direct, indirect, and cumulative impacts to all relevant
impact topics analyzed in this chapter were reviewed in context with criteria of
unacceptable impacts above to determine if potential for unacceptable impact
exists. Because neither alternative would create adverse impacts inconsistent with
park purposes or values or that would prevent attainment of desired future
conditions for park resources, create an unsafe or unhealthful environment,
diminish opportunities for current or future enjoyment of the park, or
unreasonably interfere with park programs or activities, concessioner or
contractor operations, there would be no unacceptable impacts to park resources
or values from implementation of either alternative. The result of this evaluation is
given in the conclusion statement for each applicable impact topic for each
alternative.

Impacts to Cultural Resources and Section 106 of the National Historic
Preservation Act

In this EA/AEF, impacts to historic properties are described in terms of type,
context, duration, and intensity, as described above, consistent with regulations of
the Council on Environmental Quality that implement the National
Environmental Policy Act. This EA/AEF is intended, however, to comply with
requirements of NEPA and §106 of the National Historic Preservation Act. To
achieve this, a {106 summary is included under the Preferred Alternative for each
cultural resource topic carried forward. The §106 Summary is intended to meet
requirements of §106. A letter dated January 25, 2008 was sent to the State Historic
Preservation Office initiating consultation on this project and informing them of
the park’s intention to complete a combined document to meet §106 obligations.
The SHPO agreed to use the GMP PA to satisfy §106 obligations for this EA/AEF.
In addition, the SHPO requested AEFs for annual work plans and site-specific
treatments be submitted each year for review.

Under Advisory Council’s regulations, the agency official shall apply criteria of
either adverse effect or no adverse effect for affected historic properties either
eligible for or listed on the National Register of Historic Places. An adverse effect
occurs whenever an impact alters, directly or indirectly, any characteristic of a
cultural resource that qualifies it for inclusion in the National Register (e.g.
diminishing integrity of the resource’s location, design, setting, materials,
workmanship, feeling, or association). Adverse effects also include reasonably
foreseeable effects caused by the Preferred Alternative that would occur later in
time, be farther removed in distance, or be cumulative (36 CFR Part 800.5,
Assessment of Adverse Effects). A determination of no adverse effect means there
is an effect, but the effect would not diminish in any way characteristics of the
cultural resource that qualify it for inclusion in the National Register of Historic
Places. An undertaking can be modified to avoid adverse effects and resultin a
determination of no adverse effect.
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In accordance with Advisory Council on Historic Preservation regulations
implementing §106 of NHPA (36 CFR Part 800, Protection of Historic Properties),
impacts to historic properties for this project are identified and evaluated by (1)
determining the area of potential effects; (2) identifying cultural resources present
in the area of potential effects either listed in or eligible to be listed in the National
Register of Historic Places; (3) applying criteria of adverse effect to affected
cultural resources either listed in or eligible to be listed in the National Register;
and (4) considering ways to avoid, minimize, or mitigate adverse effects.

CEQ regulations and the National Park Service’s Conservation Planning,
Environmental Impact Analysis and Decision-Making (Director’s Order 12) also
call for a discussion of the appropriateness of mitigation, as well as an analysis of
how effective mitigation would be in reducing intensity of a potential impact (e.g.
reducing intensity of an impact from major to moderate or minor). Any resultant
reduction in intensity of impact due to mitigation, however, is an estimate of
effectiveness of mitigation under NEPA only. It does not suggest that level of effect
as defined by §106 is similarly reduced. Although adverse effects under §106 may
be mitigated, effect remains adverse.

NATURAL RESOURCES

NATIVE VEGETATION

Affected Environment

Due to GRCA’s immense size and variety of geology, climate, and microhabitats, a
vast array of plant life exists in the park. Within GRCA, vegetation from five of the
seven life zones (Lower Sonoran, Upper Sonoran, Transition, Canadian, and
Hudsonian), and three of the four North American Deserts (Great Basin, Mojave,
and Sonoran) are represented (National Park Service, 1995).

At least 129 distinct vegetation communities occur in Grand Canyon, with many
more likely to be identified during the current vegetation mapping effort. Broadly,
these communities fall within the broader habitat types of forested areas (10% of
the park), woodlands (29%), desertscrub (42%), and a mixture of habitat types
(19%) (Warren et al., 1982). Forested communities are dominated by blue spruce
(Picea pungens), Engelmann spruce (Picea engelmannii), and subalpine fir (Abies
lasiocarpa) at the highest elevations (8,700 — 9,200 feet). Ponderosa pine (Pinus
ponderosa), Gambel oak (Quercus gambelii), and New Mexico locust (Robinia
neomexicana) dominate dryer ponderosa pine forests at elevations beginning
around 6,800 feet with white fir (Abies concolor), quaking aspen (Populus
tremuloides), and Douglas-fir (Pseudotsuga mengziesii) joining in at intermediate
elevations. Pinyon pine (Pinus edulis) and juniper (Juniperus spp.) dominate lower
elevation woodlands (5,500 — 6,800 feet elevation)(Warren et al., 1982).

Other GRCA vegetation types include Great Basin desertscrub dominated by big
sagebrush (Artemisia tridentata), rabbitbrush (Ericameria spp.) and Mormon tea
(Ephedra spp.); Mojave desertscrub including blackbrush (Coleogyne
ramosissima), turpentine broom (Thamnosma montana), and Mexican bladder
sage (Salazaria mexicana); and Sonoran desertscrub with dominant species of
brittle bush (Encelia farinosa), catclaw acacia (Acacia greggii), ocotillo (Fouquieria
splendens) and desert willow (Chilopsis linearis). The park also contains interior
chaparral such as manzanita (Arctostaphylos spp.) and silktassel (Garrya spp.); and
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riparian communities with willow (Salix spp.), cottonwood (Populus fremontii),
and tamarisk (Tamarix spp.). Meadows, hanging gardens, and other microhabitat
communities are also components of GRCA’s diverse environment (Warren et al.,
1982).

Human activity has altered native vegetation. Among the most important
disturbance events that historically affected understory vegetation of southwestern
conifer forests were fire-suppression, livestock over-grazing, and increased shade
from resultant unnaturally dense forests. A shift in species composition has likely
occurred in understory of these forests, with the possibility of a total loss of select
fire-dependent, very palatable, or shade-intolerant species. In addition, prior to
GRCA establishment in 1919, mining, logging, and livestock grazing activities
introduced exotic plants into the area. Park development, increased visitation, and
Glen Canyon Dam construction further contributed to establishment and spread
of exotic plants in GRCA. Developed areas including roads, campgrounds, visitor
centers, employee housing, and utility areas contain the largest concentrations of
exotic plants. In addition to human activities, natural disturbances such as fire and
flash flooding have greatly influenced the park’s vegetative communities.
Combinations of natural and human disturbances contributed to the great number
of exotic plant species found in the park today.

There are approximately 1,737 known vascular plants species, 167 fungi species, 64
moss species, and 195 lichen species in GRCA. This variety is largely due to the
8,000 foot elevation change from river to North Rim’s highest point. Grand
Canyon boasts a dozen endemic plants (known only in park boundaries) while
only ten percent of park flora is exotic. Sixty-three plants found here have been
given special status by the U.S. Fish and Wildlife Service, and are listed in Table 8.
For analysis of impacts to native vegetation from exotic plant management, non-
Federally listed special status plants are included.

Environmental Consequences
Methodology

Baseline information used to assess impacts to vegetation is described in the
methodology section at the beginning of this chapter and includes park staff
knowledge of resources and site, review of existing literature and park studies,
information provided by specialists within the National Park Service and other
agencies, and professional judgment. Detailed information on natural and cultural
resources in GRCA summarized in the 1995 GMP EIS was specifically referenced
for information on affected resources. Additional sources of information on
vegetation used for this evaluation are as described above in the affected
environment section.

For the purposes of this impact analysis, vegetation is defined as individual native
plants and communities, including non-Federally listed special status plant
species.

Thresholds of change for intensity of impact on vegetation are defined as:

Negligible Changes to native vegetation would be so small it would not be
measurable or perceptible
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Minor Changes to native vegetation would measurable and perceptible
but small, localized, and of little consequence. Any adverse effect
can be effectively mitigated

Moderate Changes to native vegetation would be measurable and
perceptible, localized, but large and of consequence. Mitigation
could be extensive, but most likely effective

Major Change to native vegetation would be measurable and
perceptible, large and/or widespread, and could have permanent
consequences for the resource. Mitigation to offset adverse
impacts may be extensive and success is not assured

Duration Shortterm One year or less
Long term Greater than one year

Context Regional A large area of the park with greater than 25% of park land
affected
Localized A small area of the park; a single site

All effects to vegetation from various methods proposed under Alternatives 1 and 2
would be localized.

Alternative 1 - No Action

Direct/Indirect Impacts: Use of crews for survey or treatment may have direct
effects on vegetation from trampling and trail creation. Crews could also introduce
or spread exotic plant species from seed transport on clothing, vehicles, or tools.
These actions would have an adverse short to long term negligible to minor impact
on native vegetation.

Overall beneficial impacts to native vegetation from removal of exotic plants by
methods described below would include reduced competition with exotic plants,
reduced fuel loads, removal of allelopathic plants that limit native plant growth,
reduction of monocultures, and increased biodiversity. Beneficial impact would be
long term minor to moderate depending on treated area size and native plant
population.

Prevention Prevention actions include education, community outreach, early
detection, and monitoring. Early detection and monitoring would involve field
work and surveys; therefore, impacts to native vegetation would be negligible
adverse short term as described above for surveys. Minor short- to long-term
beneficial impacts to native vegetation would result from prevention because it
would support early detection and limit exotic plant infestations.

Cultural Control Cultural methods include seed collection, mulch, and
restoration. Collection of too much seed from an area or plant could affect
reproductive success and health of the native plant community. These actions
would have an adverse, long-term, negligible effect on vegetation. Application of
mulch to disturbed areas would promote water retention and change carbon-to-
nitrogen ratios, indirectly affecting vegetation vigor and growth rate which could
have beneficial short- to long-term minor effects on vegetation.
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Manual Control Manual methods include removal of entire plants using picks,
shovels, pulaskis and McLeods, and treatment to minimize seed production using
pruners, loppers, shears, and knives. These actions would have direct effects on
vegetation and could include native vegetation removal, trampling, or other
damage. Indirect adverse impacts could include replacement of removed species
with other, potentially more competitive exotic plant species. Adverse effects
would be short to long term negligible to minor.

Mechanical Control Mechanical methods, used only in developed areas, include
use of brush cutters, tractors, and construction equipment. Brush cutters would be
used to remove exotic plants above the root crown. Crews could trample or
inadvertently cut native plants, cover native plants with above-ground material left
onsite as a mulch layer, or impede native vegetation growth which would result in
direct adverse impacts to native vegetation. Tractors would be used on pre-
disturbed construction sites to remove exotic plant species. Tractor use could
impact native plant species in the project area, and equipment could introduce or
spread exotic plant species. Mechanical control would have adverse short- to long-
term, minor impacts on vegetation. Indirect beneficial effects could include
increased water retention and nutrient levels from above-ground plant material
left onsite as a mulch layer. These beneficial impacts to native vegetation would be
short term minor.

Chemical Control Manual application of selected herbicides on targeted
individuals may directly affect surrounding native plant species when the
herbicide is absorbed into soil during spray application or if spray drifts in wind.
Non-targeted native plant species may react to the herbicide and could exhibit
reduced vigor or mortality. Indirect impacts on vegetation from herbicides include
effects from soil chemistry changes as herbicide absorbed by exotic plants is
exuded from plant roots into adjacent soils.

Adverse effects on vegetation from chemical use would be short to long term and
minor if best management practices are followed. Measures include restricting
herbicide application on windy days and allowing crews to use only small
backpack-sized or handheld applicators with small nozzles to focus herbicide
streams directly onto targeted exotic plants. Herbicides would be selected to target
exotic plant species only; therefore, having minimum impacts on native plants.

Cumulative Impacts Cumulative impacts on native vegetation were determined by
combining impacts of Alternative 1 with other past, present, and reasonably
foreseeable future actions having impacts in priority areas for exotic plant
management described at the beginning of this chapter (i.e., trails, roads, entrance
stations, heavily trafficked areas).

Past activities considered in this analysis include fire management actions
including prescribed and wildland fires, trespass cattle grazing, stock use, human
activities, and ongoing exotic plant management efforts in the park and on
adjacent lands. These actions have caused adverse impacts such as vegetation loss,
damage, and trampling; trailing; reduced species diversity; and changed
community composition. Beneficial impacts to native vegetation have resulted
from ongoing exotic plant management efforts. Several of these activities,
including prescribed and wildland fire, stock use, human activities, and exotic
plant management in the park and on adjacent lands are ongoing and considered

59



EXOTIC PLANT MANAGEMENT PLAN EA/AEF CHAPTER 3

in this analysis as in-progress and future actions as well as past activities. Impacts
to native vegetation from these activities are adverse, long term, and moderate.
Beneficial impacts from ongoing exotic plant management efforts are long term
minor.

Recently completed and in-progress projects that could have a cumulative effect
when combined with Alternative 1 include South Entrance Road Improvements,
Desert View Improvements, Parkwide Restrooms, Hermit Road Rehabilitation,
North Rim Development Plan, and South Rim Visitor Transportation Plan.
Removal of native vegetation has been or will be required in each of these projects.
Salvage of native plants is implemented to retain as much native vegetation as
possible. However, impacts to native vegetation would be long term minor
adverse.

Foreseeable future projects include the Greenway Trail — Phase V, Employee
Housing, and Bright Angel Trailhead. Similar to projects described above,
vegetation removal will be required for these future projects. Therefore, impacts
would be long term minor adverse.

Cumulatively, effects of Alternative 1, when combined with other past, present,
and reasonably foreseeable actions, would result in adverse, localized, long term,
minor effects on vegetation. Alternative 1 would have a negligible contribution to
this cumulative adverse effect because many of the impacts from exotic plant
management are beneficial to native vegetation.

Conclusion

Under current management of exotics (Alternative 1), beneficial impacts to native
vegetation including reduced competition with exotic plant species would be
localized, long term, minor to moderate. Adverse impacts to vegetation including
trampling and inadvertent damage to vegetation during treatment of exotic plants
would be localized short term minor. Cumulative impacts would be adverse
localized long term minor. No impairment of or unacceptable impacts to native
vegetation would result.

Alternative 2 - Preferred

Direct/Indirect Impacts: As described in Alternative 1, use of crews for survey or
treatment may have direct impacts on vegetation from trampling and creation of
trails. Crews could also introduce or spread exotic plant species from seed
transport on clothing. These actions would have an adverse short- to long-term
negligible to minor impact on vegetation. Also described above, beneficial impacts
to native vegetation would include reduced competition with exotic plants,
reduced fuel loads, removal of allelopathic plants that limit native plant growth,
reduction of monocultures, and increased biodiversity. Beneficial impacts would
be long term minor to moderate depending on size of treated area and native plant
population.

Prevention Prevention methods under Alternative 2 would include more in-depth
and extensive annual surveys, but impacts would remain similar to Alternative 1.
Additional prevention actions proposed under Alternative 2 would have no
additional adverse impact to native vegetation. Beneficial impacts to native
vegetation would be increased from Alternative 1 because more extensive annual
surveys would further limit exotic plant establishment and spread.
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Other actions under Alternative 2 include closer coordination with GRCA’s fire
program, prioritization of ecological restoration activities, selection of appropriate
native seed for future restoration seed collection, and finalization of Weed Seed
Free Hay and Forage Standard Operating Procedure. These actions would have no
direct impact on native vegetation.

Manual Control Alternative 2 includes a greater variety of hand tools, but effects
to vegetation would be similar to Alternative 1. Adverse effects would be short to
long term negligible to minor.

Mechanical Control In addition to power tools described in Alternative 1,
Alternative 2 includes use of mowers and chainsaws in developed areas; however,
effects to vegetation would be similar to Alternative 1. As described, mechanical
control would have adverse short- to long-term, minor impacts on vegetation.
Indirect beneficial effects could include increased water retention and nutrient
levels from above-ground plant material left onsite as a mulch layer. Beneficial
impacts to native vegetation would be short term minor.

Cultural Control Alternative 2 includes addition of carbon sources, expanded use
of mulch, use of barriers, an increase in collection and storage of native seed, and
use of fire, which would all have direct effects on vegetation. Addition of carbon
sources and mulch could adversely indirectly affect vegetation composition and
health from direct changes to soil chemistry. Crew foot travel impacts would be
similar to those previously described. Adverse impacts to vegetation would be
short to long term negligible to minor. Addition of carbon sources would also
change the carbon-to-nitrogen ratio, promote water retention, and possibly
increase plant vigor and growth rate. This would have beneficial short- to long-
term minor effects on vegetation.

Use of fire to control exotic plant species has potential to effect vegetation.
Controlled burning across an area has highest likelihood of damage to native
vegetation within a burn area, whereas pile burning, on the ground or in a barrel,
and use of propane torches would more specifically target exotic plant species. Use
of fire also has potential to stimulate growth of native species which would result
in beneficial impacts. Therefore, impacts to vegetation from fire would range from
adverse to beneficial and would be negligible.

Chemical Control Alternative 2 would include use of additional herbicides and
herbicide application on a greater number of species than Alternative 1. However,
effects on vegetation and mitigations would be similar to Alternative 1. Inclusion of
limited broadcast spraying may increase risk of herbicide drift (in the wind) to
non-targeted native plants. Broadcast spraying could have adverse short- to long-
term minor to moderate effects on native vegetation. Mitigation measures and best
management practices would be employed to minimize impacts to vegetation.

Cumulative Impacts Past, present, and reasonably foreseeable actions with
potential cumulative impacts to vegetation include those described for Alternative
1. Fire management activities including prescribed and wildland fires, trespass
cattle grazing, human activities, ongoing exotic plant management, and
construction projects would have overall adverse localized long-term minor
impacts. Alternative 2 would result in a negligible contribution to this cumulative
effect.
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Conclusion

Under Alternative 2 beneficial impacts including decreased competition would be
localized, short to long term, moderate due to increased treatment options.
Adverse impacts to vegetation would be localized, short to long term, minor.
Adverse impacts include trampling and inadvertent damage to native plants during
exotic plant treatment activities. Cumulative impacts would be adverse localized
long term minor. No impairment of or unacceptable impacts to native vegetation
would result.

GENERAL WILDLIFE

Affected Environment

Due to its large size and diverse environments, approximately 355 bird, 89
mammal, 47 reptile, 9 amphibian, 17 fish (including five native species), and
thousands of aquatic and terrestrial invertebrate species can be found in GRCA.
Habitats include riparian, desert scrub, woodlands, and coniferous forests.

Riparian wildlife

Common mammals occurring in riparian habitat and side canyons include: bats,
beaver, coyote, ringtail, and desert woodrat. Other, less common, mammals that
use riparian zones include bobcats, gray fox, and mountain lion. Mule deer and
desert bighorn sheep also frequent the river corridor. The most common
amphibians in riparian areas are canyon treefrog, red-spotted toad, and
Woodhouse’s toad. As with many mammals, reptiles use all habitats, but riparian
areas support higher densities.

Lush vegetation and plant species diversity in riparian zones create a wide variety
of bird habitats in a relatively small area. Of 355 bird species recorded in the
greater Grand Canyon region, 250 are found in the Colorado River corridor.
Forty-eight bird species regularly nest along the river while others use the river as a
migration corridor or over-wintering habitat. Nineteen waterfowl species are
regularly reported between Lees Ferry and Soap Creek, at a density of 136 ducks
per mile in late December and early January.

Of eight native fish species found in the river before 1963, three species are now
extirpated: the Colorado squawfish, bonytail chub and roundtail chub. Two
species are Federally listed as endangered: humpback chub and razorback sucker.
The remaining three native species—speckled dace, flannelmouth sucker, and
bluehead sucker—still have adequate populations. Nonnative fish introduction has
contributed to competition and direct mortality of native fish species. Predation
on native fish has been documented for channel catfish, brown trout, and rainbow
trout, and competition is implied for many other introduced fish species.

Insect species commonly found in the river corridor and tributaries are midges,
caddis flies, mayflies, stoneflies, black flies, mites, beetles, butterflies, moths, and
fire ants. Numerous species of spiders and several scorpion species, including the
bark scorpion (and the giant hairy scorpion) inhabit the riparian zone.

Desertscrub and woodland wildlife
Mammalian fauna in the desertscrub and woodland communities consists of
mostly rodents and bats. Amphibians are generally absent from dry desert uplands
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over one mile from a water source. Reptiles and desert-adapted rodents thrive in
these habitats.

Approximately 30 bird species breed primarily in Inner Canyon desert uplands
and cliffs. Common bird species include Canyon wren, wild turkey, and Gambel’s
quail.

Numerous insects and arachnids live in GRCA’s desert scrub, woodlands, and
coniferous forest habitats. Some common insects found at elevations above 2,000
feet are orange paper wasps, honey bees, black flies, tarantula hawks, stink bugs,
beetles, black ants, and monarch and swallowtail butterflies. While scorpions are
found mostly in lower elevations, solpugids, wood spiders, garden spiders, black
widow spiders, and tarantulas can be found crawling around in higher elevations.

Coniferous forest wildlife

Coniferous forests provide habitat for porcupines, voles, shrews, red squirrels,
tassel-eared Kaibab and Abert squirrels, mountain lion, mule deer (Odocoileus
hemionus), and elk. Common amphibians and reptiles of this habitat include Utah
tiger salamander, Great Basin spadefoot toad, and mountain short-horned lizard.

Of approximately 90 bird species that breed in coniferous forests, 51 are summer
residents and at least 15 of these are known neotropical migrants. Common bird
species include Steller’s jay, pinyon jay, red-tailed hawk and American kestrel.

Environmental Consequences
Methodology

Baseline information used to assess impacts to general wildlife populations is
described in the methodology section at the beginning of this chapter and includes
park staff knowledge of resources and site, review of existing literature and park
studies, information provided by specialists in the National Park Service and other
agencies and professional judgment. Detailed information on natural and cultural
resources in Grand Canyon National Park summarized in the 1995 GMP and EIS
was specifically referenced for information on affected resources in the project
area.

Thresholds of change for intensity of impact on wildlife are defined as:
Negligible Impacts to wildlife and/or habitats would not be perceptible or
measurable. Impacts would not be of any consequence to wildlife
populations or supporting habitat

Minor Impacts to wildlife and/or habitat would be small, measurable,
and perceptible, but of little consequence. Population numbers,
population structure, genetic variability, and other demographic
factors for species might have slight changes but characteristics
would remain stable. Key ecosystem processes might have slight
disruptions within natural variability, and habitat for all species
would remain functional

Moderate Impacts to wildlife and/or habitat would be perceptible and
measurable. Population numbers, population structure, genetic
variability, and other demographic factors for species would have
measurable changes creating declines, which could result from
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displacement, but would be expected to rebound to pre-impact
numbers. No species would be at risk of being extirpated from the
park, key ecosystem processes might have slight disruptions that
would be outside natural variability, and habitat for all species
would remain functional.

Major Impacts to wildlife and/or habitat would be perceptible and
measurable. Population numbers, population structure, genetic
variability, and other demographic factors for species might have
large, short-term declines with long-term population numbers
considerably depressed. In extreme cases, species might be
extirpated from the park, key ecosystem processes like nutrient
cycling might be disrupted, or habitat for any species may be
rendered not functional.

Duration Shortterm One year or less for individual or habitat; five years or less
for a population
Long term Greater than one year for individual or habitat; greater than
five years for a population

Context Regional Impacts would affect a widespread area of suitable habitat or
the range of the population or species
Localized Impacts are confined to a small part of the population,
habitat, or range

All effects to wildlife from various methods proposed under all alternatives would
be localized.

Alternative 1 - No Action

Direct/Indirect Impacts: Use of crews for survey or treatment may have direct and
indirect effects on wildlife throughout riparian, desertscrub, woodland, and
conifer habitats. Impacts include disturbance to wildlife due to crew presence in
territories or nesting areas, and noise generated by crews during treatment
activities. In response to disturbance, animals may avoid an area, abandon a nest
or den site, flush from fright, modify behavior, become habituated to humans, be
injured, die, or more exposed to predation. Disturbances tend to be a direct result
of presence of humans especially when they cross an animal’s territory (Knight &
Cole, 1991).

Crews can indirectly affect wildlife by altering wildlife habitat if they trample
vegetation or create trails. This includes riparian and fish habitat when cre