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Summary

Since Glacier National Park was designated a National Park in 1910, native fish populations
have been negatively impacted by non-native fish species. Many of the early impacts were the
result of stocking non-native fish. Non-native fish such as Yellowstone cutthroat trout
(Oncorhynchus clarkii bouvieri ) and rainbow trout (O. mykiss) were introduced into lakes and
streams with native fish species such as westslope cutthroat trout (O. c. lewisi)). Native fish
hybridized with non-native fish species, and in many cases, the native species were lost from
portions of their range within the park as a result of both hybridization and competition with
nonnative fish. In more recent years native fish in the park have been significantly impacted by
the invasion of non-native lake trout (Salvelinus namaycush) that have expanded within the
Flathead River and lake system. Lake trout were originally introduced into Flathead Lake in
1905 (Deleray et al. 1999) and have migrated upstream into the lakes of Glacier National Park.
Reproducing populations of lake trout subsequently became established in the majority of the
accessible large lakes on the west side of the park. Research and monitoring have shown that the
invasion of non-native lake trout into the lakes and streams west of the Continental Divide are
having a major adverse impact on populations of federally-threatened bull trout (S. confluentus)
(Fredenberg 2002) are likely adversely impacting the native westslope cutthroat trout, a Species
of Concern in Montana.

Until recently, Quartz Lake, located within the park in the North Fork of the Flathead River
drainage, was the largest natural lake containing bull trout within the Columbia River basin with
an intact native fish species assemblage not compromised by non-native species. In 2004 the
park, with the assistance of the U.S. Fish and Wildlife Service, began construction of a fish
barrier on Quartz Creek between Middle and Lower Quartz lakes to prevent the migration of
non-native fish species into the Quartz Lake drainage. However, before it was completed, lake
trout were discovered in Quartz Lake and the barrier project was halted. This project proposes
to make improvements to the existing fish passage barrier structure to prevent/impede
colonization of the lake by other non-native fish species (i.e. rainbow and brook trout), and
reduce or eliminate continued movement of lake trout into Quartz Lake from Lower Quartz
Lake, and the North Fork of the Flathead River. However, the primary focus of the projectis to
evaluate lake trout status and spawning habitat use in the system in order to evaluate, develop,
and implement effective lake trout suppression actions.

This environmental assessment (EA) evaluates two alternatives. Under the no action alternative
the park would not implement any suppression actions to control lake trout in Quartz Lake and
risk extirpation of bull and westslope cutthroat trout from the lake system. The preferred
alternative intends to reduce or eliminate competitive/predation interactions between lake trout
and bull trout. The demographics of the lake trout population and the location of their
spawning areas would be determined by acoustic telemetry and netting. The information
obtained from netting would then be used to target and remove individual lake trout from the
Quartz Lake system. The project would evaluate lake trout abundance and spawning habitat use
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in the system to implement suppression actions, and develop experimental suppression
techniques. Additionally it would improve the fish passage barrier constructed in 2004 at the
outlet of Middle Quartz Lake to reduce non-native fish movement into the system.

Resource specialists evaluated the following impact topics: fisheries; recommended wilderness;
terrestrial wildlife; threatened, endangered, and species of concern; water resources; natural
sound; and visitor use and experience.

This environmental assessment (EA) has been prepared in compliance with the National
Environmental Policy Act (NEPA) to provide the decision-making framework. 1t 1) analyzes a
reasonable range of alternatives to meet the purpose and need of the proposal, 2) evaluates
potential issues and impacts to resources and values, and 3) identifies mitigation measures to
lessen the degree or extent of these impacts.

The No Action Alternative would have major, short term and long term adverse site specific
impact on the fisheries, aquatic life, bull trout and other fish species of concern due to the
eventual loss of the native fish populations. There would be moderate, adverse local and
regional and long term impacts on recommended wilderness due to the loss of historic fishing
opportunities. Impacts on wildlife would be minor to moderate long term, adverse and site
specific due to the loss of a food source for terrestrial and avian predators. Impacts to the gray
wolf and grizzly bear would be negligible and under Section 7 “no effect.” Impacts to the
Common loon and the bald eagle would be minor to moderate, long term adverse and regional
because of the loss of a food source. There would be no effect on natural sounds and impacts on
visitors and visitor experience would be negligible to moderate, long term and adverse due to
the loss of fishing opportunities in a backcountry lake.

The Preferred Alternative would have moderate, localized, short term, adverse impacts on
fisheries, aquatics and threatened species and species of concern because of by catch potential,
but moderate, long term, beneficial regional impacts by maintaining a native fishery. Impacts on
recommended wilderness would be minor to moderate, short term and long term adverse and
beneficial, localized and regional from the use of a motorized boat in the recommended
wilderness. However the benefits of maintaining the native fishery would persist for the long
term and maintain wilderness values. Impacts on wildlife species would be negligible to minor,
localized, short and long term and adverse during the operation and use of a boat during a time
when visitation is usually low. Impacts would be beneficial localized and long term by
maintaining a native fishery. Impacts to gray wolves and grizzly bears would be negligible to
minor, adverse and long term because project activity would take place during a time when these
species are preparing for the winter. Impacts to common loons and bald eagles would be
negligible to minor, adverse and beneficial, regional and short and long term because their food
source (shallow dwelling fish) would be maintained. Natural sound would experience minor to
moderate short and long term adverse localized impact around the lake from the operation.
Impacts to visitor use and experience would be minor to moderate, short term localized and
adverse during the netting operation. However upon completion impacts would be beneficial
and long term from preserving the native fishery.

2 Glacier National Park



Environmental Assessment for Quartz Lake

Public Comment

Comments on this environmental assessment can be provided directly through the National
Parks Service’s planning website (http://parkplanning.nps.gov/parkHome.cfm?parkld=61) by
selecting this project. Or write to: Superintendent, Glacier National Park Attn: Quartz Lake EA,
P.O. Box 128, West Glacier, MT 59936. This environmental assessment 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 might be made publicly available at any time.
While you can ask us in your comment to withhold your personal identifying information from
public review and we try to accommodate such request, we cannot guarantee that we will be
able to do so. We will always make submissions from organizations or businesses, and from
individuals identifying themselves as representatives or officials of organizations or businesses,
available for public inspection in their entirety.
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PURPOSE AND NEED

Introduction

Glacier National Park (Glacier, GNP or the park) is located on the Canadian border in the
northwestern section of Montana. The park is in the northern Rockies, and contains the rugged
mountains of the Continental Divide. Together with Canada’s Waterton Lakes National Park, it
forms the Waterton-Glacier International Peace Park, which is listed as a World Heritage Site
and an International Biosphere Reserve. Outstanding natural and cultural resources are found in
both parks.

Glacier National Park is an investment in the heritage of America. Its primary mission is the
preservation of natural and cultural resources, ensuring that current and future generations have
the opportunity to experience, enjoy, and understand the legacy of Waterton-Glacier
International Peace Park.

The purpose of Glacier National Park is to:
e preserve and protect natural and cultural resources unimpaired for future generations (1916
Organic Act);

e provide opportunities to experience, understand, appreciate, and enjoy Glacier National
Park consistent with the preservation of resources in a state of nature (1910 legislation
establishing Glacier National Park); and

e celebrate the on-going peace, friendship, and goodwill among nations, recognizing the need
for cooperation in aworld of shared resources (1932 International Peace Park legislation).

The significance of Glacier National Park is explained relative to its natural and cultural

heritage:

e Glacier’s scenery dramatically illustrates an exceptionally long geological history and the
many geological processes associated with mountain building and glaciation;

e Glacier offers relatively accessible spectacular scenery and increasingly rare primitive
wilderness experience;

e Glacieris at the core of the “Crown of the Continent” ecosystem, one of the most
ecologically intact areas remaining in the temperate regions of the world;

e Glacier’s cultural resources chronicle the history of human activities (prehistoric people,
American Indians, early explorers, railroad development, and modern use and visitation)
show that people have long placed high value on the area’s natural features; and

e Waterton-Glacier is the world’s first international peace park.

After 14,000 years of dominance, Glacier National Park’s greatest native aquatic predator is at
high risk of extirpation in the majority of lakes along the western slopes of the Continental
Divide within GNP. The decline of bull trout in GNP is directly attributed to the invasion and
establishment of nonnative lake trout, which consistently displace bull trout in systems where
they have been introduced (Donald and Alger 1993, Fredenberg 2002). Glacier’s ecologically
unique bull trout populations will continue to decline and the remaining vulnerable populations
will likely eventually be extirpated if no action is taken.
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Background

Glacier National Park (GNP) is a cherished natural and cultural legacy to the American people
as well as to people from around the world. The park provides rare glimpses of the natural world
and contains superb examples of pristine natural resources and significant cultural resources.
Rated the most threatened national park and natural area in the 1980 State of the Parks Report
to Congress, GNP strives to protect its native wildlife and provide critical habitat, including
pristine waterways for native fishes. In a twenty-year follow-up assessment, Sax and Keiter
(2006) found the major threats identified in the 1980 study were lessened, especially on the
adjoining National Forests and on private lands on the east side, as the thinking and local
management of the park and adjacent lands has begun to encompass a regional scale of
ecosystem integrity to protect wildlife and habitat.

The native fish assemblage west of the Continental Divide in GNP has become severely
compromised, primarily due to invasion and establishment of nonnative fish populations
(Marnell 1988, Fredenberg 2002). Quartz Lake was considered to be among the best natural bull
trout (classified as threatened under the Endangered Species Act (ESA) in June 1998) lakes
remaining in their range prior to the 2005 discovery of invasive lake trout. Even with the
detection of lake trout, Quartz Lake currently supports the most viable and un-impacted bull
trout population remaining among the larger lakes in the park. For the near term, it continues to
provide a model of a fully functioning native aquatic ecosystem. We do not have abundance data
for lake trout in Quartz Lake, and only a few have been captured to date using gill nets and
fishing gear. Although we believe lake trout are a relatively new arrival to Quartz Lake, the
ability of anglers to catch lake trout in recent years in Quartz Lake suggests an increasing
population. Other native salmonids present on the west side of the park are westslope cutthroat
trout, a Montana state species of special concern, mountain whitefish (Prosopium williamsoni),
and pygmy whitefish (P. coulteri).

In 2007 an analysis was completed by the USFWS and USGS as a cooperative fisheries research
project to formulate an action plan to conserve bull trout in Glacier National Park. The Action
Plan to Conserve Bull Trout in Glacier National Park (Fredenberg et al. 2007) examined bull trout
resources on the west side of the park. The authors evaluated the status, threats, and security of
each of the known bull trout populations (there are currently 17 lakes on the west side
supporting bull trout), and placed each lake into a management priority matrix. Quartz Lake
was one of only two lake trout compromised lakes that were assigned a “high” management
priority, meaning the highest importance should be placed on maintaining and protecting this
population.

Purpose and Need

Glacier National Park needs to implement an aggressive plan to protect a remaining intact bull
trout population from what appears to be a recent invasion of lake trout in the upper Quartz
Lake system (Middle Quartz, Quartz and Cerulean lakes). The 1916 Organic Act that established
the National Park Service, the park’s enabling legislation, the 1978 Redwood Act, and current
NPS Management Policies (NPS 2006) all in one form or another direct the National Park
Service to conserve and manage native populations of plants and animals within the parks in an
unimpaired state for the enjoyment of future generations. The presence of invasive lake trout in
waters on the west side of GNP clearly threatens the parks ability to accomplish this objective.
The specific purpose of this project would be to reduce or eliminate negative inter-specific
interactions between lake trout and bull trout (and other native fish species), which generally
lead to bull trout population loss over time. Successful implementation would also help in
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preventing the spread of lake trout into Cerulean Lake, located upstream. Lake trout have not
been detected in Cerulean to date, but access from Quartz Lake appears possible.

GNP possesses some of the best physical habitat remaining for bull trout and other native fish
species remaining in the Intermountain West. Based on the condition of the physical habitat
and its management as wilderness, native fish populations should be relatively secure in GNP.
This is not necessarily the case. Invading non-native fish (e.g. lake trout and rainbow trout)
threaten native populations of bull and westslope cutthroat trout to the point where populations
are being lost, or genetically altered through hybridization. Of the 17 known bull trout lakes
within the park west of the Continental Divide, only five lakes appear to be secure from non-
native fish invasion due to their isolation above natural waterfalls. It is reasonably foreseeable
that given enough time (i.e. several decades or less), the other 12 lakes not secure from invasion
by non-native fish (10 of these 12 have already been invaded by lake trout) could see their bull
trout populations severely compromised or lost altogether and replaced by lake trout. This is
already evident in the majority of the lakes where long term fish population data exists.
Fredenberg (2002) documented the replacement of bull trout by lake trout in four of the five
Glacier National Park lakes where long term fish population data exist over the remarkably
short period of about 30 years. The fifth lake in the study was Quartz Lake, and given enough
time and a lack of aggressive lake trout control action, it is highly likely that lake trout would
eventually replace bull trout there as well. Currently, security from invasion in the form of
physical barriers is the only strategy that provides a reasonable degree of protection for native
fish on the west side of the park.

Quartz Lake was the largest lake on the west side of the park not compromised by lake trout,
until their discovery in 2005. The remaining seven lakes that are not known to have been
compromised by lake trout on the west side of the park are all relatively small (all less than 470
acres with five of the seven being less than 60 acres), and are more vulnerable to future
disturbance/impacts than would larger lake populations. Quartz Lake currently supports strong
native westslope cutthroat and bull trout populations. Loss of these native fish populations
would be a severe blow to Glacier’s native fish resources. This project is needed to attempt to
eradicate lake trout from Quartz Lake, or manage them through regular or periodic netting
removal efforts to levels sufficiently low to prevent native fish declines.

Successful suppression or long term removal of lake trout may require annual or semi-annual
netting efforts to keep the lake trout population suppressed to the point where the bull trout
population is able to survive.

The Montana Bull Trout Scientific Group (1995) suggested five situations where removal and
suppression of non-native species should be a priority:

1) Where arecent invasion of a non-native species has occurred.

2) Where action is necessary to protect core areas supporting the strongest remaining bull
trout populations.

3) Where a bull trout population is in immediate danger of extinction.
4) Where preservation of native species is a priority.

5) Where innovative experimental projects will further the knowledge of how this tool
might be most effective.
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Consideration of each of the five situations outlined above as they pertain specifically to Quartz
Lake, lends clear support to the actions proposed by GNP under Alternative B, the preferred
alternative.

The project is needed to meet the following objectives:

e Preserve the native fish assemblage in Quartz Lake (including bull and westslope
cutthroat trout)

e Determine the population dynamics and status of lake trout in Quartz Lake
e ldentify spawning locations of lake trout

e Determine the most efficient technique(s) to lethally remove lake trout

e Prevent the spread of an invasive species (lake trout)

Relationship to Other Plans and Policies

The proposed action is consistent with the objectives of Glacier National Park’s General
Management Plan (NPS 1999). The project is proposed within the backcountry zone of the
North Fork geographic area. According to the General Management Plan (GMP) the
backcountry zone “would be managed to maintain natural processes”. The proposed action
would promote the maintenance of native fish populations within the drainage and,
consequently, is in conformance with the GMP for Glacier National Park. National Park Service
2006 Management Policies (4.4.4 Management of Exotic Species) require national parks to
prevent the displacement of native species by exotic [non-native] species. Under Executive
Order 13112 a federal agency is “not authorized to fund, or carry out actions that it believes are
likely to cause or promote the introduction or spread of invasive species in the United States or
elsewhere unless, pursuant to guidelines that it has prescribed, the agency has determined and
made public its determination that the benefits of such actions clearly outweigh the potential
harm caused by invasive species; and that all feasible and prudent measures to minimize risk of
harm will be taken in conjunction with the actions.” The Executive Order also requires federal
agencies to develop management plans to identify invasive species and develop a plan that
would prevent the introduction and reduce the risk of spread of identified species. Lake trout
are an aquatic invasive species that threaten native fish populations within Glacier National
Park.

Appropriate Use

Sections 1.4 and 1.5 of Management Policies (2006) direct that the National Park Service must
ensure that park uses that are allowed would not cause impairment of, or unacceptable impacts
on, park resources and values. A new form of park use may be allowed within a park only after a
determination has been made in the professional judgment of the park manager that it will not
result in unacceptable impacts.

Section 8.1.2 of Management Policies (2006), Process for Determining Appropriate Uses,
provides evaluation factors for determining appropriate uses. All proposals for park uses are
evaluated for:

¢ consistency with applicable laws, executive orders, regulations, and policies;
e consistency with existing plans for public use and resource management;
e actual and potential effects on park resources and values;
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e total costs to the service; and
e whether the public interest will be served.

Park managers must continually monitor all park uses to prevent unanticipated and
unacceptable impacts. If unanticipated and unacceptable impacts emerge, the park manager
must engage in a thoughtful, deliberate process to further manage or constrain the use, or
discontinue it. More information on the definition of unacceptable impacts as cited in §1.4.7.1
of Management Policies (NPS 2006) can be found in the Environmental Consequences chapter.

The park reviewed alternatives to preserve native species by preventing the spread of an invasive
species while not creating unacceptable impacts to natural and historic resources and park
values. In addition, the park performed a Minimum Requirements/Minimum Tool Analysis and
preliminarily concluded a single motorized boat was the minimum “tool” needed to safely and
effectively accomplish the project objectives. (Appendix A). The proposed action is consistent
with the park’s general management plan and other related park plans. With this in mind, the
NPS finds that an aggressive plan to protect bull trout by use of a motorized boat on a lake
within recommended wilderness is an appropriate use at Glacier National Park.

Public Scoping

Scoping is a process to identify the resources that may be affected by a project proposal, and to
explore possible alternative ways of achieving the proposal while minimizing adverse impacts.
Glacier National Park conducted both internal scoping with appropriate NPS staff and external
scoping with the public and interested/affected groups and agencies.

Public scoping was conducted from March 4, 2009 until April 6, 2009. Brochures were sent to
the park’s mailing list for EAs, and various federal, state, and local agencies, including the
USFWS and the Blackfeet and Confederated Salish and Kootenai Indian Tribes. A press release
was issued on March 6, 2009 announcing scoping.

In accordance with 36 CFR800.8, Glacier National Park also notified the Montanan State
Historic Preservation Office (SHPO), the Confederated Salish and Kootenai Tribes and the
Blackfeet Business Council of the project. The Blackfeet Tribal Historic Preservation Office
responded applauding the park for this project proposal. They also reminded the park that they
should be immediately contacted in the event of discovery of any traditional cultural properties,
sites or artifacts.

Twenty five letters were received during the scoping period for this EA. Of these, 7 were from
organizations and special interest groups and 18 were from individuals. All of the comments
supported the proposal to remove lake trout from Quartz Lake and about %2 of them urged the
park to take an aggressive approach. Most of the comments supported the use of a motor boat to
conduct the operation, despite the impacts on wilderness and visitor experience. However a
number of commenters raised concerns about the method and urged the park to carefully
consider the impacts versus the anticipated results of this effort. More specific comments and
concerns are described below.

Questions were raised by a few commenters about the status of the existing fish barrier on
Quartz Creek. This is addressed under the Preferred Alternative.
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Questions were raised about the long term strategy and how success would be evaluated, how a
boat would be transported to the lake and how many helicopter trips would be required.
Concerns were raised about the length of the netting operation each season and a few others
raised concerns about whether the project would last longer than 4 years and what were the
plans for long term monitoring. A few commenters asked how the fish would be disposed of. A
question was raised whether 4 years was necessary to determine the status and effective control
techniques. A suggestion was made that a monitoring program should be implemented to
mitigate potential fuel spills, whether the boat would be left on the lake when not in use and how
the park would keep it secure. These concerns and questions are addressed under the Purpose
and Need section and under the description of the Preferred Alternative.

Specific questions and comments were raised about potential impacts including concerns about
impacts to wildlife and nesting and rearing birds such as common loons, other waterfowl and
eagles. A concern was raised about the operation attracting wildlife as well as the anticipated
level of mortality for bull trout. A couple of commenters suggested using the checklist developed
by the Montana Bull Trout Scientific Group. This has been referred to in the Purpose and Need
section. One commenter stated that they did not want to see helicopters used to transport
equipment. A number of commenters expressed concern about effects to wilderness and
questioned what the chances were for success, and if successful what was the likelihood of lake
trout becoming reestablished. Concerns were raised about fuel spills in the recommended
wilderness. These comments are addressed in the Environmental Consequences section of the
EA and under the description of the Preferred Alternative.

Suggestions were made for mitigation which included providing signing on all the trails leading
to the lake advising everyone of the study underway. Suggestions were also made that the park
seek funding from the Stimulus Bill. One individual was cautiously supportive but suggested that
there be no area closures, no additional restrictions on fishing or camping in undesignated
locations such as at the head of Cerulean. He stated that researcher needs should not resultin
exclusion of the public. There should be no restrictions on angling and no reduction in the
number of camp sites at Quartz. Fires should be permitted again at the Campground. One
commenter noted that bull trout should be preserved not just because it is endangered but
because it provides an historic angling opportunity. These are all addressed under the Preferred
Alternative and in the mitigation section, except for the comment about permitting fires. Fires
are currently not permitted at Quartz Lake, but are permitted at Lower Quartz. The availability
of dead and downed wood is evaluated annually and the use of campfires can change. At this
time, due to lack of dead and downed wood, no campfires will be permitted at Quartz Lake.

A few suggestions were received describing other alternatives and methods to consider.

One commenter suggested that inflatable zodiac boats be considered. A few commenters raised
guestions about type of motor and size in a wilderness setting and potential impacts and
suggested that sailboats and electric motors should be evaluated. One commenter asked that
one alternative employ adaptive management techniques and attempt this study on a more
accessible lake first. They suggested Kintla, McDonald and Bowman lakes. They also said if
Quartz drainage remains the preferred, the agency needed to make enough of an investment in
time and money to eradicate lake trout. Poison was suggested by a couple of commenters. All of
these suggestions were considered but dismissed from further analysis.

The Blackfeet Tribes Tribal Historic Preservation Office wrote that they supported the removal
of lake trout using a motorized boat.
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Figure 1. Location of proposed activities.
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Impact Topics Retained for Further Analysis

Impact topics for this project have been identified on the basis of federal laws, regulations, and
orders; 2006 Management Policies; and National Park Service knowledge of resources at Glacier
National Park. Impact topics that are carried forward for further analysis in this environmental
assessment are listed below along with the reasons why the impact topic is further analyzed.

Fisheries

In accordance with the 2006 Management Policies, the park is responsible for the
reestablishment of natural functions and processes resulting from human disturbances; which
includes removal of an introduced exotic species (NPS 2006). Native fish communities,
including bull and westslope cutthroat trout populations in Quartz Lake, are being
compromised by the expansion of lake trout within the Flathead Lake/River Basin. Quartz Lake
has the most viable and least impacted bull trout population remaining (among the larger lakes)
in GNP (Fredenberg et al. 2007). In order to maintain native fish populations, lake trout would
need to be eradicated or successfully suppressed; therefore fisheries has been retained for
further analysis.

Recommended Wilderness

The 1964 Wilderness Act (16 USC 1131 et seq.) provides for protection of wilderness for future
generations. Most of the backcountry zone of GNP is recommended wilderness; it is managed
as designated wilderness in accordance with NPS policy (NPS 1999). Management of natural
resources in the backcountry zone focuses on protection and restoration of resources and
natural processes (NPS 2006). Ordinarily, recommended wilderness would be exempt from
motorized activity but the park also has commitment to protecting the threatened (federally
listed) bull trout, therefore temporary use of motorized activity is being proposed. Because the
project would involve activities within recommended wilderness, including two helicopter
flights to bring in the boat and motor and motorboat use and storage, impacts on wilderness are
analyzed.

Wildlife

According to the 2006 Management Policies, the NPS strives to maintain all components and
processes of naturally evolving park unit ecosystems, including the natural abundance, diversity,
and ecological integrity of animals (NPS 2006). A search of the park’s wildlife sighting database
reveals records in the Quartz Creek drainage for a large variety of wildlife species including:
waterbirds (e.g., western grebe, cinnamon teal, American wigeon, wood duck, American avocet,
common loon), raptors (e.g., red-tailed hawk, great horned owl, barred owl), non-migratory
residents (hairy woodpecker, three-toed woodpecker, common raven, boreal chickadee),
migrant songbirds (e.g., western wood peewee, Swainson’s thrush, Townsend’s warbler, western
tanager), and several mammals (e.g., mountain lion, badger, river otter, black and grizzly bear,
beaver, moose, elk). Activities proposed would temporarily increase human presence and noise
in the Quartz Lake area; therefore affects on terrestrial wildlife are analyzed.

Threatened and Endangered Species and Species of Concern

The NPS protects and attempts to recover all native species that are listed under the Endangered
Species Act of 1973. Both the Management Policies (NPS 2006) and Director’s Order 77: Natural
Resources Management Guidelines require the NPS to examine and minimize the impacts of
projects on federal candidate species as well as federally listed threatened, endangered, and
candidate, and state listed rare, declining, and sensitive species.
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Federally Listed Species
Grizzly Bear (Ursus arctos horribilis) — Federally Threatened. Glacier National Park was
placed into grizzly bear management “situations” in accordance with the Grizzly Bear
Recovery Plan (USFWS 1993). Over 1 million acres of the park (recommended
wilderness) are established as Management Situation 1, in which management decisions
would favor the needs of the grizzly bear when grizzly habitat and other land-use values
compete, and grizzly-human conflicts would be resolved in favor of grizzlies, unless a
bear is determined to be a nuisance. The remainder of the park, which is developed
front-country, is established as Management Situation 3, in which grizzly habitat
maintenance and improvement are not the highest management considerations, grizzly
bear presence would be actively discouraged, and any grizzly involved in a grizzly-
human conflict would be controlled. The proposed project would increase human
activity during den construction period for grizzly bears and possibly emergence.
Therefore impacts on grizzly bears are analyzed.

Gray Wolf (Canis lupus.) Gray wolves, a federally listed endangered species (as of July
28, 2008; status pending litigation), inhabit the area around Quartz Lake. Prey species are
abundant and the quality of habitat is suitable in the Quartz Lake drainage. Wolves tend
to avoid humans and areas of high use (Mech 1989). The actions proposed in this
environmental assessment might temporarily impact the gray wolf behavior in this area
of the park; therefore impacts to gray wolves are analyzed.

Bull Trout (Salvelinus confluentus). Bull trout is listed as a threatened species under the
Endangered Species Act and is also a “Species of Special Concern” in Montana. Quartz
Lake currently has the most viable and least impacted bull trout population remaining
among the larger lakes in the park. Bull trout survival is threatened by increases in the
lake trout population in Quartz Lake. Therefore impacts to bull trout are analyzed.

Species of Concern
Westslope cutthroat trout are present in Quartz Lake. The removal and eradication
of lake trout proposed in this project would also beneficially impact the westslope
cutthroat trout population. Therefore, impacts to westslope cutthroat trout are
analyzed.

Bald Eagles. The bald eagle (Haliaeetus leucocephalus) nests along the shores of
Quartz Lake and nearby Bowman Lake. The proposed project would not take place
during any critical periods (nest building, egg laying/incubation, hatching/rearing
young, fledging young) but the project could discourage eagles from returning to the
nest sites due to elevated human activity, thus potential impacts on bald eagles are
analyzed.

Common loons (Gavia immer) occur from spring through fall, but rarely during
winter, on large and small lakes throughout the park. A high proportion of
Montanan’s nesting pairs are found in the park, making it especially important to the
viability of the state’s loon population. The highest productivity occurs among
breeding pairs in the North Fork of the Flathead River Valley. Parkwide productivity
appears to have declined since the 1980s (NPS files). Historic information on
common loon distribution and productivity is limited. Common loons have been
observed at Quartz Lake. Actions propose might conflict with critical migration or
egg laying periods; therefore common loons would be included in the analysis of for
species of concern
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Natural Soundscapes

In accordance with 2006 Management Policies (NPS 2006) and Director’s Order 47 Sound
Preservation and Noise Management, an important component of the National Park Service’s
mission is the preservation of natural soundscapes associated with national park units. Natural
soundscapes exist in the absence of human-caused sound. The natural ambient soundscape is
the aggregate of all the natural sounds that occur in park units, together with the physical
capacity for transmitting natural sounds. The frequencies, magnitudes, and durations of human-
caused sound considered acceptable varies among National Park Service units as well as
potentially throughout each park unit, being generally greater in developed areas and less in
undeveloped areas.

Actions proposed would introduce noise created by human presence and use of a motorized
boat on a lake where normally motors are not permitted. The effect on natural soundscapes is
expected to continue for four years and would last a good portion of the day during netting;
therefore impacts to natural soundscapes are analyzed.

Visitor Use and Experience

Visitors seeking the natural quiet of the wilderness and removal from human-caused
disturbance would be impacted by the presence of field crews and a motorized boat during
implementation of the proposed project. The use of the motorized boat would not occur every
day, all day long throughout the season; however, if a visitor chose to recreate during the
proposed netting operation, impacts would be readily apparent and visitors would be aware of
the changes during the use of the motorized boat. Therefore, impacts to visitor use and
experience are analyzed.

Impact Topics Eliminated from Detailed Study

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, therefore
the resource is dismissed as an impact topic. If however, during internal scoping and further
investigation, resource effects still remain unknown, or are more at the minor to moderate level
of intensity, and the potential for significant impacts is likely, then the analysis of that resource
as an impact topic is carried forward.

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.

Soils

The NPS preserves the soil resources of parks and protects those resources by preventing
unnatural erosion, physical removal, or contamination (NPS 2006). Soil disturbance would not
occur during implementation of all alternatives; therefore, impacts to soil resources are not
analyzed in this EA.
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Vegetation

The NPS strives to maintain all components and processes of naturally evolving park unit
ecosystems, including the natural abundance, diversity, and ecological integrity of plants (NPS
2006). Vegetation disturbance would not occur; therefore, impacts to vegetation resources are
not analyzed in this EA.

Aquatic Species (non-fish)

The NPS strives to maintain all components and processes of naturally evolving park unit
ecosystems, including the natural abundance, diversity, and ecological integrity of aquatic
species (NPS 2006). Knowledge of other aquatic species in the park is limited, including the
Quartz Lake area; however, actions propose are not expected to change the habitat to any level
that would impact aquatic species beyond negligible.

Water Resources

National Park Service policies require protection of water quality consistent with the Clean
Water Act. The purpose of the Clean Water Act is to "restore and maintain the chemical,
physical, and biological integrity of the Nation's waters". To enact this goal, the U.S. Army
Corps of Engineers has been charged with evaluating federal actions that result in potential
degradation of waters of the United States and issuing permits for actions consistent with the
Clean Water Act. The U.S. Environmental Protection Agency also has responsibility for
oversight and review of permits and actions, which affect waters of the United States. If the
preferred alternative is implemented, all necessary federal, state and local permits would be
obtained to ensure compliance with the Clean Water Act.

Authors of a comprehensive water monitoring program conducted in Glacier National Park
noted that “the lakes selected for study clearly reflect the pristine attributes that stimulated the
creation of Glacier National Park and its designation as a Biosphere Reserve” (Ellis et al. 1992).

The proposed project would include the use of a 4 stroke gasoline powered motorboat on
Quartz Lake. Use of this size motor boat would not affect water quality. Due to differences in
technology, carbureted 2-stoke motors produce significantly more pollution than the more
recently developed 4-stroke or direct fuel-injected 2-stroke marine motors (California Air
Resources Board 2001). Four-stroke motors appear to be less polluting in terms of releasing
hydrocarbons into the air than the direct fuel-injected 2-stroke engines, but the direct fuel-
injected two-stroke engines appear to have slightly better fuel economy (California Air
Resources Board 2001). With respect to water pollution, although an order of magnitude
cleaner than earlier carbureted 2-stroke engines, direct fuel-injection 2-stroke motors emit more
fuel constituents directly to the water than do 4-stroke motors (California Air Resources Board
2001). Therefore we selected a 4-stroke outboard motor for this study.

Quartz Lake covers approximately 869 acres and has a maximum depth of 273 feet. The lake
basin contains a large volume of water sufficient to dilute these emissions to levels that would
not measurably adversely impact aquatic resources. In addition, spring flow rates through
Quartz Lake, estimated as the bankfull stream discharge out of Middle Quartz Lake, is 700
cubic-feet-per-second (River Design Group 2009). Flow rates are considerably lower in the
summer and fall, but the spring exchange rate demonstrates that sufficient water exchange
occurs to remove pollutants released from the boat motor into the water over time. Under the
preferred alternative, negligible to minor, short term, site specific adverse, impacts could occur
to water quality.
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The park anticipates using approximately 100 gallons of fuel each year in the study. The boat
would be used for approximately four days per week and a total of 10 weeks/year at Quartz
Lake. By using the engine efficiencies (99%) used in the Tahoe Regional Planning Agency
Environmental Assessment (1998) for 4 stroke outboard motors, up to an estimated one gallon
of un-burnt fuel in the form of engine emissions could be released into the environment over
approximately 40 days of work on the lake each year. For comparison to other marine outboard
technology currently in use the Tahoe Regional Planning Agency Environmental Assessment
(1998) utilized an emissions factor 10 times higher for carbureted two-stroke technology than
four-stroke technology in its evaluation of the pollution potential of outboards on Lake Tahoe,
and subsequently banned the use of the carbureted two-stroke outboard engines on the lake.

GNP does not have a restriction on the use of carbureted 2-stroke boat motors in park waters,
and although survey data are not available, they almost certainly are in use where boats with
motors are allowed on the west side of GNP (i.e. Bowman and McDonald lakes). Cumulative
impacts evaluation would involve the combined releases of pollutants from boat motors in use
on Bowman and McDonald lakes and subsequent transport to downstream areas both within
and outside of the park. Bowman Lake, located immediately north of Quartz Lake, is a remote
lake but is accessible to smaller motor boats with trailers via a gravel road. Any pollutants from
Bowman Lake boating would ultimately combine with releases of pollutants from the Quartz
Lake project, in North Fork Flathead River. Lake McDonald is the largest lake in the park and
flows into the Middle Fork of the Flathead River (via McDonald Creek). The North and the
Middle Forks of the Flathead River form the mainstem Flathead River near Blankenship,
Montana. The small amount pollutants released on Quartz Lake from our single 50 hp 4-stroke
outboard motor used only seasonally, would be so small as to not have any measurable
cumulative impact on North Fork Flathead River or ultimately mainstem Flathead River water
quality.

There is a chance that some chemical contamination of the lake from gasoline or motor oil could
occur in the event of mechanical failure or spill during operation of the boat (see Appendix A).
The risk of mechanical failure or spill would be low based on past experience, but is not
discountable. To mitigate this risk, the crew would inspect the engine, fuel lines, and fittings
prior to commencement of activities each day. Appropriate absorbent supplies would be on site
to address a spill both on shore and on the water. Bulk fuel would be stored within in larger
spill/bear proof containers. Within these containers, fuel would be stored in 5 to 6 gallon gas
cans.

Therefore impacts to water resources would be no more than minor, and the topic was
dismissed from further analysis.

Cultural Resources

Historic Structures

The projectis located in an undeveloped area of the park. The National Register of Historic
Places listed Quartz Lake Patrol Cabin which is located on the south shore of Quartz lake. The
preferred alternative would involve the use of a motorboat on the lake. The boat would be
stored near the cabin. It is anticipated that a boat house could be required to protect the boat
over the winter. If required, a site for the boat house would be selected that would have the least
visual effect on the cabin as possible. (Some of the park’s patrol cabins have associated historic
boathouses, i.e. Lower Logging Lake and Kintla.) If it cannot be sited so it is not visible, the
boathouse would be designed to be compatible with the architectural characteristics of the
cabin using the Secretary of the Interior’s Standards for the Treatment of Historic Properties,
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and thus have a minor, adverse, localized, and long term impact on cultural resources. For
compliance with Section 106, the park would consult with the Montana State Historic
Preservation Officer with the anticipation of reaching a finding of “no adverse effect.” Since
impacts to historic structures are minor or less, the topic of historic structures has been
dismissed from further analysis.

Air Quality/Climate Change

The Clean Air Act provides for special protection of air quality and air resources in all National
Park Service units. Section 118 of the Clean Air Act requires parks to meet all federal, state, and
local air pollution standards. Glacier is classified as a mandatory Class | area under the Clean Air
Act, where emissions of particulate matter and sulfur dioxide are to be restricted. Air quality is
considered good in Glacier National Park. There are no metropolitan areas within 125 miles of
the park, and no regional smog typical of highly populated areas with a high amount of vehicle
traffic. Use of a motorized boat is proposed which would add a negligible amount of pollution to
the air around the lake. Air quality will not be measurably affected by the alternative.

Scientific research is continually supporting the conclusion that increases in global temperatures
are being accelerated by human-caused greenhouse gas emissions; this is generally referred to as
global climate change. Global climate change will impact several factions of human health and
the environment. Impacts of rising average temperatures are already visible in such changes as
shrinking glaciers, unpredictable weather patterns, thawing of permafrost, and longer growing
seasons. Temperatures are predicted to continue to rise as humans continue to emit gases such
as carbon dioxide, methane, nitrous oxide, and other greenhouse gases into the atmosphere.

The Intergovernmental Panel on Climate Change (IPCC) predicts “impacts of climate change
will vary regionally but, aggregated and discounted to the present, they are very likely to impose
net annual costs which will increase over time as global temperatures increase” (IPCC 2007).
The IPCC estimates that for increases in global mean temperature of less than 1-3°C (1.8-5.4°F)
above 1990 levels, some places and sectors will see beneficial impacts while others will
experience harmful ones. Some low-latitude and polar regions are expected to experience net
costs even for small increases in temperature. For increases in temperature greater than 2-3°C
(3.6-5.4°F), the IPCC says it is very likely that all regions will experience either declines in net
benefits or increases in net costs. “Taken as a whole,” the IPCC concludes, “the range of
published evidence indicates that the net damage costs of climate change are likely to be
significant and to increase over time.”

Global air and water temperatures continue to rise increasing the risk and severity of wildfire;
changing the timing and water content of snowpack; increasing the chance of flooding from
rain-on-snow events; and promoting glacial recession; all of which contribute to creating habitat
conditions that are more favorable to invasive species. The effects of climate change on bull
trout are being explored by scientist from multiple agencies. Since adequate supply of very cold
and clean water is critical for to maintain high quality bull trout and westslope cutthroat trout
habitat, they would continue to be threatened by the effects of a warming climate aside from
impacts associated with the no action alternative. These stream spawning and rearing species are
also at-risk from natural events such as fire, flood, and drought which are far less likely to
significantly impact a lake trout population than a stream spawning/rearing bull or westslope
cutthroat trout population.

As temperatures rise, species of fish, wildlife, and plants will experience changes to their habitat
conditions that may limit their abundance, distribution, and phenology. Mean annual
temperature in GNP has increased 1.6°C during the past century, three times the global mean
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increase (Fagre 2005). A key component for survival, of any species, is the amount of suitable
habitat available has to be compatible with the population size. Glacier National Park is part of
the Northern Rockies Ecosystem, the Crown of the Continent Ecosystem, and the Northern
Continental Divide Ecosystem. These ecosystems have been identified as important to the
survival of fish, wildlife, and plants and guarded to control land fragmentation, loss of habitat,
and the introduction of exotic species. These large sections of land, preserved as wilderness
areas or national parks, are connected with important biological corridors that allow wildlife to
move relatively unimpeded by human development. This is important, especially when
considering climate change. As habitat conditions change, fish and wildlife species will need the
ability to disperse to new locations that might be more suitable. Increasing water temperatures
may create thermal barriers to native fish movement in lower stream/valley reach’s, or may make
it easier for non-native fish species to colonize and compete in warmer park waters.

Bull trout may eventually be extirpated from some areas of their native range simply due to
global climate change and subsequent water temperatures increases, which may reduce the
suitability of some spawning and rearing habitats (Rieman et al. 2007). However, in the near
term, higher elevation lakes such as Quartz Lake are likely continue to provide high quality bull
trout habitat relative to water temperature, due to their elevation and headwater locations.
Changing volume and timing of runoff may be a more immediate issue for native fish in
headwater areas. As glaciers shrink within GNP, critical late season sources of cold water will
also be lost from some systems. These sources of water are likely important in maintaining late
season stream flows in bull trout spawning and rearing habitats. Bull trout are likely to be
increasingly pressed between invasive non-native species such as lake trout and climate change
impacts on critical evolutionary linkages between stream flow quality and quantity, and glacier
and snowmelt. This project intends to reduce the population size lake trout in order to reduce
competition and predation. This is one strategy to mitigate the adverse impacts of global climate
change on bull trout by reducing the number of stressors on these populations.

The preferred alternative would not have a detectable impact on global climate change. In
general, burning a gallon of gas produces 19.564 pounds of carbon dioxide. Estimated emissions
from the boat would equate to 1,956 pounds of carbon dioxide per year. Therefore climate
change has been dismissed from further analysis.

Threatened and Endangered Species and Species of Concern: Canada Lynx, wolverine,
fisher, Spalding’s catchfly, water howellia, Ruffed grouse, calliope hummingbird, olive-
sided flycatcher and pileated woodpecker:

The NPS protects and attempts to recover all native species that are listed under the Endangered
Species Act of 1973. Both the Management Policies (2006) and Director’s Order 77 (Natural
Resources Management Guidelines) require the NPS to examine and minimize the impacts of
projects on federal candidate species as well as state-listed threatened, endangered, candidate,
rare, declining, and sensitive species.

While present in Flathead County, there are no known locations of the threatened
Spalding’s catchfly (Silene spaldingii) or water howellia (Howellia aquatilis) within
GNP; consequently, there would be no effect to Spalding’s catchfly or water howellia
from the proposed project. However, if locations of listed plant species become known
within the vicinity of proposed activities, the plants would be avoided.

Wildlife Species of Concern. These alternatives are not expected to have any impact on the
following sensitive species as they have not been documented in the project area or no impacts
on these species are anticipated. Both Ruffed grouse (Bonasa umbellus) and spruce grouse

18 Glacier National Park



Environmental Assessment for Quartz Lake

(Falcipennis canadensis) are not well documented in the project area, though they might occur
there in low numbers, and are not likely to be affected by the project because the majority of
activity would take place out on the lake and not in their immediate habitat. The calliope
hummingbird (Stellula calliope) might occur during the summer nesting season in riparian areas
near the project, but would be far enough from the project area that there would be no impact
on the species. Olive-sided flycatchers (Contopus cooperi) has been heard and seen along the
Quartz Lake trail, north of Middle Quartz Lake but the proposed project is not expected to
interfere with their feeding habits, distribution or migration. Pileated woodpeckers (Picoides
articus) are fairly common resident of late-seral stages of montane, lower montane, and riparian
woodland community groups. Pileated woodpeckers depend on large snags for nesting and
roosting. Nesting has been documented in the park but population status and trend are
unknown (GNP files). They would not be affected by the project because the majority of activity
would take place out on the lake and not in their immediate habitat.

Canada Lynx (Lynx canadensis). The Canada lynx is a federally listed threatened species. A
preliminary map of lynx habitat in the park defined moist conifer forest above 4,000 feet
elevation as the most likely areas supporting lynx (Quartz Lake is at 4,416 feet). Canada lynx
habitat is generally described as climax boreal forest with a dense undercover of thickets and
windfalls (Ruediger et al. 2000). Lynx often prefer advanced successional stages of forests and
dense conifer stands for denning and foraging respectively. Large amounts of woody debris and
minimal human disturbance are important to denning sites (Brittell et al. 1989). Though little is
known about lynx habitat use in the park and these criteria are general in nature, preliminary
mapping of lynx habitat in the park includes the Quartz Lake drainage. Den locations are not
known in the park and proposed activities would not coincide with the Canada lynx denning
period; therefore Canada lynx are dismissed from further analysis.

Wolverines (Gulo gulo) are wide-ranging carnivores that inhabit primarily alpine areas.
Although they may travel through the project areas, they are not primary or denning
habitats and they probably make only temporary or sporadic use of the area, more likely
during winter months. Therefore wolverines are dismissed from further analysis.

Fishers (Martes pennanti) are residents of coniferous forests and riparian areas.
Breeding in the park is probable, but the population status and trend are unknown.
Fishers were probably eliminated from Montana, as there were no trapping records for
the state from 1920-1960. In 1950-60, fishers were transplanted from British Columbia to
Montana, but population numbers remain low (USFS 1994). Fishers inhabit moist
coniferous forests and prefer mature stands with abundant small mammal prey. They
generally frequent drainage bottoms, lower slopes, and riparian areas (USFS 1994).
Fishers have been documented on both sides of the Continental Divide in the park,
including the St. Mary, McDonald, Two Medicine and Many Glacier drainages (NPS
files). Fishers are likely to inhabit the forests surrounding Quartz Lake but are unlikely
to be impacted by project activities. Therefore fishers are dismissed from further
analysis.

Wild and Scenic Rivers

The project would occur on upper Quartz Lake system which eventually flows into the North
Fork of the Flathead River, which is designated as a Wild and Scenic River. The North Fork is
over 12 stream miles from the project site and would not be affected by any activities at the
project site. There would be no short or long-term effects on the North Fork and no change in
water quality, riparian areas, floodplain conditions, or any other outstanding, remarkable, or
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other significant feature which led to the Wild and Scenic Rivers Act designation. Therefore,
Wild and Scenic Rivers was dismissed as an impact topic.

Wetlands

The definition of wetlands under the Clean Water Actis “those areas that are inundated or
saturated by surface or ground water at a frequency and duration sufficient to support, and that
under normal circumstances do support, a prevalence of vegetation typically adapted for life in
saturated soil conditions. Wetlands generally include swamps, marshes, bogs and similar areas.”
Executive Order 11990 Protection of Wetlands requires federal agencies to avoid, where possible,
adversely impacting wetlands. Further, Section 404 of the Clean Water Act authorizes the United
States Army Corps of Engineers to prohibit or regulate the discharge of dredged material, fill
material, or excavation within US waters. NPS policies for wetlands as stated in 2006
Management Policies and Director’s Orders (DO) 77-1 Wetlands Protection strive to prevent the
loss or degradation of wetlands and to preserve and enhance the natural and beneficial values of
wetlands. In accordance with DO 77-1, the potential adverse impacts of proposed actions must
be addressed in a separate Statement of Findings document. There are no known wetlands
within the project area that would be affected, therefore impacts to wetlands were not given
further detailed analysis and a Statement of Findings was not prepared.

Floodplains

Executive Order 11988 Floodplain Management requires all federal agencies to avoid
construction within the 100-year floodplain unless no other practicable alternative exists. The
NPS is guided by the 2006 Management Policies and Director’s Order 77-2 Floodplain
Management, which provides guidance on how to implement Executive Order 11988. The
service will strive to preserve floodplain values and minimize hazardous floodplain conditions.
According to Director’s Order 77-2, the impacts of proposed actions within the 100-year
floodplain must be addressed in a separate Statement of Findings document. The project would
not alter the function of the floodplains associated within the project area, therefore this topic
was eliminated from further study and a Statement of Findings was not prepared.

Socioeconomic Resources
Socioeconomic resources would not be changed by the preferred alternative therefore;
socioeconomic resources would not be affected and are dismissed from further analysis.

Archeological Resources

The first archeological survey of the Quartz Lake Valley was conducted in 1992 after the Red
Bench Fire (Connor 1996). Near the area of Quartz Lake, one light lithic scatter was recorded.
The site was determined not to meet the criteria for listing in the National Register of Historic
Places (SHPO, consensus determination of eligibility, 2002). The area was again surveyed in
1995 with no new sites identified (Reeves and Shortt 1997). Based upon these surveys, the
probability of impacting archeological sites is unlikely. If the implementation of the preferred
alternative results in construction of a boat house, the area would be surveyed by an
archeologist prior to ground disturbing activities. If the survey identifies unevaluated
archeological artifacts with the Area of Potential Effect, they would be evaluated in consultation
with the State and Tribal Historic Preservation Officers in accordance with Section 106. Since
impacts to archeological resources are minor or less, the topic of archeological resources has
been dismissed from further analysis.

20 Glacier National Park



Environmental Assessment for Quartz Lake

Ethnographic Resources

Director’s Order 28 Cultural Resource Management defines ethnographic resources as any site,
structure, object, landscape, or natural resource feature assigned traditional, legendary,
religious, subsistence, or other significance in the cultural system of a group traditionally
associated with it. Director’s Order-28 and Executive Order 13007 Indian Sacred Sites, charge
the NIPS with the preservation and protection of ethnographic resources. An ethnographic study
of Glacier National Park was completed in 2001 (Reeves and Peacock 2001). No ethnographic
resources have been identified by the Confederated Salish and Kootenai Tribes or the Blackfeet
Tribal Business Council in the Quartz Lake area and the Tribal Historic Preservation Officers
raised no concerns during scoping for this project. The Confederated Salish and Kootenai
Tribal Historic Preservation Department did request that the Tribal Division of Fish and
Wildlife be added to the mailing list since the project is within the aboriginal territories of the
Salish, Pend d’Oreille, and Kootenai tribes. Glacier National Park recognizes that the tribes
hold a body of knowledge that may result in the identification of ethnographic resources in the
area in the future. If ethnographic resources are identified, consultation would occur in
accordance with federal legislation and regulations and National Park Service policy. Since no
ethnographic resources have been identified, this topic was dismissed from further analysis.

Museum Collections

According to the NPS Management Policies (2006) Director’s Order 24, Museum Collections,
the NIPS requires consideration of impacts on museum collections (historic artifacts, natural
specimens, and archival and manuscript materials). NPS policy defines museum collections
management including policy, guidance, standards, and requirements for preservation,
protection, documentation, access, and use. Museum collections would not be affected by these
alternatives and therefore have been dismissed from further analysis.

Prime and Unique Farmlands

The Farmland Protection Policy Act of 1981, as amended, requires federal agencies to consider
adverse effects to prime and unique farmlands that would result in the conversion of these lands
to non-agriculture uses. Prime and unique farmlands are not located within GNP (NPS 1999).

Environmental Justice

Executive Order 12898, General Actions to Address Environmental Justice in Minority Populations
and Low Income Populations 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. Disproportionate health or environmental effects on minorities
or low income populations or communities as defined in the Environmental Protection Agency's
Environmental Justice Guidance (1998) would not occur from fish management in Quartz Lake.
Therefore, environmental justice was dismissed from further analysis.
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ALTERNATIVES CONSIDERED

During March 2009, an interdisciplinary team of GNP and USGS employees considered the
issues and developed project alternatives based on knowledge of the issues and the park
resources as well as issues and concerns raised by the public during scoping. Three possible
action alternatives were initially identified, however after further analysis only one action
alternative and a no action alternative were retained for further analysis. The other alternatives
were dismissed from further analysis. A summary table comparing alternative components is
presented at the end of this section (see table 1).

Alternative A - No Action Alternative

Under the no action alternative, the NPS would maintain its current management of the Quartz
Lake drainage. The fish barrier on Quartz Creek would not be improved to prevent future lake
trout or other non-native species migration into the lake. Construction of a fish barrier was
initiated in 2004, but never completed because lake trout were subsequently found upstream of
the barrier.

Recreational fishing would continue to be the only mechanism used to control the lake trout
population in the system. The park’s fishing regulations were changed in 2008, allowing anglers
to keep all lake trout they catch from park waters west of the Continental Divide, regardless of
size or number. This regulation change resulted in fishing regulations that were more consistent
with NIPS policies regarding conservation of native fish. This regulation change is largely
expected to benefit native fish resources in the park through angler education, providing a clear
and consistent message to the public that lake trout are not desired in park waters west of the
Continental Divide due to their negative impacts on native fish communities.

Alternative B — Preferred Alternative

Under Alternative B, netting (gill netting and possibly other experimental netting techniques)
and hook-and-line sampling would be used to capture and remove lake trout in Quartz Lake
largely from late August through November each year (2009 through 2012). Netting may also
occur earlier in the year (May- early July) depending on effectiveness, the amount of acceptable
by-catch mortality of non-target fish species, and lake stratification.

U.S. Geological Survey (USGS) and NPS fisheries staff would capture, radio-tagged, and
intensively track lake trout as they move around the lake and begin to stage at spawning areas
during September and October. Spawning locations and spawning timing would be estimated
using the results of the telemetry data. Individual fish locations would be documented using
GPS technology. This information would be used to evaluate lake trout suppression options and
to target spawning concentrations of adult lake trout for removal using nets. Nets would be
deployed on suspected lake trout spawning locations. Experimental “low profile” gill nets would
also be used to locate and target juvenile lake trout rearing area. Field crews would use the nets
to remove as many lake trout as possible from Quartz Lake. The existing fish passage barrier
would be improved to prevent/impede future migration of lake trout and other non-native fish
into the Quartz Lake system. In order to implement a barrier design with the best chance of
preventing/impeding fish passage, barrier material (e.g. rock, etc.) would be flown to the site.
Approximately 10-15 helicopter trips with a long line would be required. The use of off-site
material was not analyzed in the 2004 Quartz Creek Fish Barrier EA (NPS 2004).
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Environmental Assessment for Quartz Lake

An adaptive management approach would be employed to tailor netting times to seasons of
greatest efficiency for catching and removing lake trout, while minimizing by-catch of non-
target native fish species. Personnel involved with the project would continually evaluate
locations, timing, and duration of net sets to maximize effectiveness of the netting for capturing
lake trout. Similarly, park staff would confer with other ongoing lake trout suppression projects
in the greater area to ensure gill nets are set at depths that make them most efficient in capturing
lake trout while minimizing capture of non-target fish species. Any tagged lake trout captured
alive in the gill nets would be released alive to identify additional spawning locations and
improve spawning timing estimates. Biological samples/information would be collected from
any captured lake trout including genetics, maturity status, and age and growth structures.

Lake trout have been documented to spawn from mid-October into early-November in the
McDonald Lake system (Dux 2005), and it is anticipated a similar pattern exists for the Quartz
Lake system. Timing and location of spawning areas is critical to minimizing non-target by-catch
during the netting portion of this alternative. Ideally, 30 lake trout would be tagged with
individually coded transmitters that would be surgically implanted (Winter 1996). The locations
of each tagged fish would be identified through telemetry data and recorded with a global
positioning system (GPS). Water depth would be recorded from an on-board depth finder.
Tracking would continue through the potential spawning season until mid-November, or as
weather permits. Nets would be set to confirm the presence of mature fish as well as used for
removal, in areas where spawning aggregates are located. Any lake trout captured that are not
used for radio-tagging and tracking would be lethally removed. Fish bladders would be cut to
allow the carcasses to sink and deposit in deeper areas of the lake to avoid removing nutrients
from an already low-productivity lake system, and also to avoid attracting wildlife.

Gill nets are commonly used for large-scale fishing operations because of their ability to capture
large numbers of fish with great efficiency. Mesh size, line strength, net length, and net depth are
all factors in determining netting effectiveness. Mesh sizes for gill nets would be based on
information gained from other similar studies (e.g. lake trout removal effort on Swan Lake,
Montana), and sized to maximize the capture of lake trout while minimizing the capture and
mortality of non-target fish species. Other entrapment methods may also be utilized depending
on the success of the gill nets and the amount of by-catch.

We would employ the general knowledge and experience gained through lake trout removal
netting operations currently underway on Yellowstone, Swan, Priest and Upper Priest lakes, as
well as on Lake Pend Oreille. Each of these projects is attempting to reduce the abundance of
lake trout to maintain native fish populations, as we propose to attempt on Quartz Lake.

The gill netting portion of this alternative would take place largely during the fall (10-12 weeks
during late August through November), when lake trout are congregating for spawning and are
more vulnerable to suppression netting (Dux 2005). Gill nets would be deployed on identified
spawning and rearing locations to lethally remove large numbers of lake trout. Some netting may
also occur in spring and early summer, before the lake stratifies because this has been identified
as a time when lake trout are located at shallower depths and may be more vulnerable to
suppression netting (Dux 2005).

An approximately 18-foot long motorboat equipped with a 50 horsepower 4-stroke outboard
motor with a small (approximately five to six-gallon) external fuel tank would be flown into the
site by helicopter and used to conduct the netting operation. Two flights would be required.
This size boat is the minimum size that could safely carry the gear and work crew and also serve
as awork platform on the lake.
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The boat would be securely stored year-round in a structure or otherwise protected from the
weather at Quartz Lake. If a structure is required, it would be designed so as not to be visible
from the cabin or it would blend in with the cabin so it is compatible. Research staff and other
project staff would stay at the Quartz Lake patrol cabin located on Quartz Lake during
September through early-November for approximately five days per week while implementing
the project. Peak netting activities would take place during early morning hours and at
dusk/night to take advantage of fish behavior. Fuel and other supplies would be packed in by
stock and stored on-site. Fuel and oil would be stored in spill and bear proof containers near the
cabin.

Improvements to the fish barrier would involve expanding the existing gabion barrier with
additional rock-filled gabions and installing a cantilevered fish screen/grate or similar structure
to prevent/inhibit upstream fish movement. Existing gabions showing signs of deformation
could be repaired or replaced at the same time. Based on preliminary assessments,
approximately 8-12 additional gabions may be needed to increase the barrier height and
uniformity (River Design Group 2009). A rock foundation would be installed downstream of the
barrier to minimize jumping pool depths during all flow levels. Rock, for the foundation and
gabions, would need to be supplied and flown in from outside the park. Other ways to improve
the existing fish barrier include adding log-crib structures and retrofitting the existing barrier
with culverts to prevent fish passage during all flow levels.

Success of the project would be measured as to whether the objectives outlined earlier are
achieved. Fish populations in Quartz Lake drainage would continue to be monitored over time
using established netting programs which would survey Quartz Lake every five years. Nets
would be set at established locations and fish species relative abundance would be compared
over time to identify trends in fish populations. In addition, annual redd surveys of bull trout
spawning areas would provide a regular measure of adult population numbers that could be
used to evaluate trends in population strength over time. It is not anticipated that Lake trout
would be removed completely from the system, but that their populations wou