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Our Vasion for the Future

Long before Camas National Wildlife Refuge (NWR) was established in
1937 in eastern Idaho’s high desert, wet meadows sustained by Camas Creek
provided abundant insect life for waterbirds and sage-grouse to rear their
broods. Sandhole Lake provided a year-round water source for pronghorn,
mule deer, and people.

Today, much of the surrounding landscape has been transformed by
agriculture. But Camas NWR still provides a serene setting where tundra
swans glide on pools framed by a brilliant orange sunrise. Here visitors can
see a pure white V of snow geese pressed against a brilliant blue sky, or
search for rare warblers in the willows along Camas Creek. Photographers
try their skill at capturing the fall ritual of a bull elk gathering his herd, and
visitors even brave midwinter cold to watch bald eagles returning to roost
in the Refuge’s cottonwood trees.

Camas NWR will continue to provide wetland and sage-steppe habitat

for migratory birds and other native wildlife. Here, people of all ages and
abilities will have the opportunity not only to enjoy, but to better understand
the habitats and wildlife of the eastern Snake River Plain, and the
importance of natural systems. We will use water resources wisely and
become a model for energy and water conservation. We will work with our
partners to sustain functional ecosystems in a changing environment.

’

"

Sandhill cranes in flight. ©David Goeke

Comprehensive Conservation Plans
provide long-term guidance for
management decisions and set forth
goals, objectives, and strategies
needed to accomplish refuge purposes
and identify the U.S. Fish & Wildlife
Service’s best estimates of future
needs. These plans detail program
planning levels that are sometimes
substantially above current budget
allocations, and as such, are primarily
used for strategic planning and program
prioritization purposes. The plans do
not constitute a commitment for
staffing increases, operational and
maintenance increases, or funding

for future land acquisition.
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Chapter 1. Introduction and Background

1.1 Introduction

The Southeast Idaho National Wildlife Refuge Complex consists of four national wildlife refuges:

Grays Lake, Bear Lake, Camas, and Minidoka; and the Oxford Slough Waterfowl Production Area.
This CCP applies only to Camas National Wildlife Refuge (NWR, Refuge). The Grays Lake, Bear
Lake, and Minidoka CCPs are being completed under separate planning efforts.

1.1.1 Camas National Wildlife Refuge

Camas Migratory Waterfowl Refuge* was established by Executive Order 7720 on October 8, 1937,
in the high desert of Idaho’s eastern Snake River Plain. The 10,806-acre Refuge lies within Jefferson
County, near the small community of Hamer, 36 miles north of Idaho Falls at an elevation of about
4,800 feet. Much of the water needed to support the Refuge’s wetlands and wet meadows is supplied
by Camas Creek, which originates in the Centennial Range 40 miles to the northeast. The lower reach
of Camas Creek cuts though the heart of the Refuge for about 8 miles, and terminates at Mud Lake
just south of the Refuge.

Prior to the arrival of Euro-American settlers, the area now known as Camas National Wildlife
Refuge was a diverse mosaic of sagebrush-steppe, grasslands, and seasonal to ephemeral wet
meadows. Meadows along Camas Creek were shallowly inundated in spring, as the snowmelt-fed
creek overtopped its banks. These meadows provided seasonal grazing for elk and bison, as well as
nesting and brood rearing habitat for sandhill cranes and other birds. Later in the year the lower reach
of Camas Creek could run dry, but at the site of present day Sandhole Lake, artesian flow from
perched groundwater reached the surface, providing wildlife and people with a reliable water source
in an otherwise arid and unpredictable environment. Although the area was never permanently
inhabited, it did lie along an important travel route leading to the camas meadows near present-day
Kilgore, Idaho, and to the buffalo hunting grounds of central Montana. Members of several tribes
passed through the area regularly, and sometimes camped for short periods. The Shoshone and
Bannocks were the most frequent users of the lands within the present-day Camas NWR as a travel
corridor.

The first Euro-Americans arrived shortly after the exploration of Lewis and Clark, who passed less
than 100 miles north of the Refuge. The first to arrive were trappers, traders, and then missionaries.
The first large influx of settlers came with the discovery of gold in western Montana in the 1860s.
About this time, a wagon and stage road was established between the railhead at Corrine, Utah,
across the Snake River Plain to Monida Pass on the Idaho-Montana border, and on to the gold fields
in Montana. A short segment of this wagon and stage road passed through what is now Camas
Refuge. One of the many overnight stage stops was located at “Sandhole” (now Sandhole Lake) in
the southeast corner of the refuge.

Agriculture initially developed in the area to support the thousands of people working the mines, as
well as travelers on the wagon roads. Agriculture expanded in southeast Idaho after the Federal

*The name of the Refuge was changed to Camas National Wildlife Refuge on July 25, 1940 (Presidential
Proclamation 2416).
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government enacted a series of acts to encourage homesteading in arid and semiarid regions of the
West: the Desert Land Act of 1877, the Desert Land Act of 1894 (Carey Act) and the Reclamation
Act of 1902. By the early 1880s the railroads had come, connecting farmers and ranchers to markets
far beyond rural Southeast Idaho. In the 1890s settlers began claiming homesteads for ranches and
farms within the Camas NWR boundary area. The first land patent on the Refuge was for 319 acres
by Humphrey Toomey in August 1889. In all, sixty-one land claim patents were filed on the present-
day Camas NWR between 1890 and Refuge establishment.

The Carey Act made it possible for enormous tracts of previously arid lands to be opened up for
agricultural use through complex irrigation projects. Under this Act, the so-called “public land states”
with desert lands were offered one million Federal acres each, provided they would cause the granted
lands to be irrigated. Over a period of 40 years, the State of Idaho received 618,000 acres of
previously desert land. Carey Act reclamation projects put substantial tracts of land under cultivation
in and around the area that is now Camas National Wildlife Refuge.

In the early 1900s, a large reclamation project on the Egin Bench, 15 miles to the east, had a major
effect on the hydrology of the Camas/Mud Lake area. Subirrigation of the Bench, intended to raise
the local water table, created a huge body of subsurface water, some of which leaked to the north and
then to the west, ultimately arriving in the Mud Lake Basin. The character of the present-day Refuge
rapidly changed from dry to wet. Low swales became marshy, Rays Lake (formerly dry) filled, and
Sandhole Lake swelled to its present size. By 1921, much of the present-day Refuge had become too
wet to farm, and many of the original homesteaders sold out.

While the area that eventually became Camas NWR was mostly too wet for crops, it continued to
provide pasturage and hay fields for livestock. By the time the Refuge was established, much of its
lands were owned by Idaho Livestock Lands Inc. A diverse suite of waterfowl and waterbirds also
benefitted from the expansion of wetlands brought by the rising water table. Widespread drought in
the 1930s led to the protection of many waterfowl breeding areas as National Wildlife Refuges,
including Camas NWR. Shortly after the Refuge was established, crews from the Works Progress
Administration (WPA) constructed the refuge headquarters buildings, water control structures, and
bridges. This work is still evident and in use today.

With the expansion of center pivot irrigation on the eastern Snake River Plain and cessation of flood
irrigation on the Egin Bench, water tables in the Camas area have dropped 15 to 20 feet since the
1980s. Wetlands that once perched on saturated soils have become difficult to maintain, and many are
now classified as inactive. Increasingly, Refuge staff have been forced to look at new strategies for
managing wetland habitat.

Today, the Refuge supports significant concentrations of migrating waterfowl, as well as resident elk,
white-tailed deer, mule deer, pronghorn, and moose. There are 292 known species of wildlife that use
the Refuge during various periods of the year. During migration, which peaks during March and
April, and again in October, up to 50,000 ducks, 3,000 geese, and several hundred tundra and
trumpeter swans may be present on the Refuge. Approximately 100 species of migratory birds nest at
the Refuge, and it is especially important to migrating land birds. A large number of songbirds use
the Refuge’s cottonwood groves, which are also a significant winter roost site for bald eagles. Greater
sandhill cranes gather on the Refuge prior to fall migration. Sage grouse use the Refuge during brood
rearing. The Refuge provides excellent opportunities for wildlife viewing and photography, and is
well known in the birding community as a place to spot rare warblers and other migrating landbirds
in the spring.

1-2 Chapter 1. Introduction and Background
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Camas NWR - Regional Overview
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1.2 Proposed Action

We, the U.S. Fish and Wildlife Service (Service), manage Camas NWR as part of the National
Wildlife Refuge System. We propose to adopt and implement a Comprehensive Conservation Plan
(CCP) for the Refuge. This document is the Refuge’s Draft Comprehensive Conservation Plan and
Environmental Assessment (Draft CCP/EA). A CCP sets forth management guidance for a refuge for
a period of 15 years, as required by the National Wildlife Refuge System Administration Act (16
U.S.C. 668dd et seq.) as amended by the National Wildlife Refuge System Improvement Act of 1997
(Public Law 105-57). The Administration Act requires CCPs to identify and describe:

e The purposes of the refuge unit;

e The fish, wildlife and plant populations, their habitats, and the archaeological and cultural
values found on the refuge unit;

¢ Significant problems that may adversely affect wildlife populations and habitats and ways to
correct or mitigate those problems;

e Areas suitable for administrative sites or visitor facilities; and

e Opportunities for fish and wildlife-dependent recreation.

National Wildlife Refuge System (Refuge System) planning policy (Service Manual Part 602, 602
FW 3, June 21, 2000) states that the purpose of CCPs is to: “describe the desired future conditions of
a refuge and provide long-range guidance and management direction to achieve refuge purposes;
help fulfill the National Wildlife Refuge System mission; maintain and, where appropriate, restore
the ecological integrity of each refuge and the Refuge System; ... and meet other mandates.”

The Service has developed and examined alternatives for future management of Camas NWR
through the CCP process. The various alternatives address the major issues and relevant mandates
identified during the process and are consistent with the principles of sound fish and wildlife
management. We evaluated three alternatives for the Refuge’s Draft CCP/EA and selected
Alternative 2 as the preferred alternative.

The draft preferred alternative represents the most balanced approach for: Achieving the Refuge’s
purposes, vision, and goals; contributing to the Refuge System’s mission; addressing relevant issues
and mandates; and managing the refuge units consistent with the sound principles of fish and wildlife
management. However, the draft preferred alternative may be modified between the draft and final
documents depending upon comments received from the public or other agencies and organizations.
The Service’s Regional Director for the Pacific Region will decide which alternative will be
implemented. For details on the specific components and actions constituting the range of
alternatives, see Chapter 2.

1.3 Purpose and Need for the CCP

National Wildlife Refuge System (Refuge System) planning policy (Service Manual Part 602, 602
FW 3, June 21, 2000) states that the purpose of CCPs is to: “describe the desired future conditions of
a refuge and provide long-range guidance and management direction to achieve refuge purposes;
help fulfill the National Wildlife Refuge System mission; maintain and, where appropriate, restore
the ecological integrity of each refuge and the Refuge System; ... and meet other mandates.”
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The Service has developed and examined alternatives for future management of Camas NWR
through the CCP process. The various alternatives address the major issues and relevant mandates
identified during the process and are consistent with the principles of sound fish and wildlife
management. We evaluated three alternatives for the Refuge’s Draft CCP/EA and selected
Alternative 2 as the preferred alternative.

The draft preferred alternative represents the most balanced approach for: Achieving the Refuge’s
purposes, vision, and goals; contributing to the Refuge System’s mission; addressing relevant issues
and mandates; and managing the refuge units consistent with the sound principles of fish and wildlife
management. However, the draft preferred alternative may be modified between the draft and final
documents depending upon comments received from the public or other agencies and organizations.
The Service’s Regional Director for the Pacific Region will decide which alternative will be
implemented. For details on the specific components and actions constituting the range of
alternatives, see Chapter 2.

1.4 Content and Scope of the CCP

This Draft CCP/EA provides guidance for management of refuge habitats and wildlife and
administration of public uses on refuge lands and waters. This Draft CCP/EA is intended to comply
with both the Refuge System Administration Act and the National Environmental Policy Act (NEPA),
as amended (42 U.S.C. 4321-4347). The Draft CCP/EA includes the following information.

e An overall vision for the Refuge and its role in the local ecosystem (Chapter 1).

e Goals and objectives for specific habitats, research, inventory, monitoring, and public use
programs, as well as strategies for achieving the objectives (Chapter 2).

e A description of the Refuge’s physical environment (Chapter 3).

e A description of the Refuge’s wildlife species and species groups identified as priority
resources of concern and their habitats; their condition and trends on the Refuge and within
the local ecosystem; the desired ecological conditions for sustaining them, and a short
analysis of threats to resources of concern and their habitats (Chapter 4).

e A description of the Refuge’s historic and cultural resources, socioeconomic environment,
administrative and public use facilities, and public use programs (Chapter 5).

e An analysis of the effects of the proposed action as compared to current management,
including cumulative effects (Chapter 6).

e Evaluations of existing and proposed public uses for appropriateness and compatibility with
the Refuge’s purposes (Appendices A and B).

e An outline of the projects, staff and facilities needed to support the alternatives considered
(Appendix C).

1.5 Refuge Planning and Management Guidance

The Refuge is managed as part of the Refuge System within a framework provided by legal and
policy guidelines. This Draft CCP/EA is primarily guided by the provisions of the mission and goals
of the Refuge System, the purposes of the Refuge as described in its acquisition authority, Service
policy, and Federal laws. The following summaries are provided as background for the Draft
CCP/EA.
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1.5.1 The U.S. Fish and Wildlife Service

The Refuge is managed by the Service, an agency within the Department of the Interior. The Service
is the principal Federal agency responsible for conserving, protecting and enhancing the Nation’s fish
and wildlife populations, and their habitats.

The mission of the Service is “Working with others, to conserve, protect and enhance fish and
wildlife and their habitats for the continuing benefit of the American people.” Although we share this
responsibility with other Federal, state, tribal, local, and private entities, the Service has specific trust
responsibilities for migratory birds, endangered and threatened species, and certain anadromous fish
and marine mammals. The Service has similar trust responsibilities for the lands and waters we
administer to support the conservation and enhancement of fish, wildlife, plants, and their habitats.
The Service also enforces Federal wildlife laws and international treaties for importing and exporting
wildlife, assists with state fish and wildlife programs, and helps other countries develop wildlife
conservation programs.

1.5.2 National Wildlife Refuge System

The Service manages the 150-million-acre Refuge System. The Refuge System is the world’s largest
network of public lands and waters set aside specifically for conserving wildlife and protecting
ecosystems. From its inception in 1903, the Refuge System has grown to encompass more than 550
national wildlife refuges; thousands of small wetlands and other special management areas; and
millions of acres of islands and their surrounding marine environments in remote areas of the Pacific
Ocean. The needs of wildlife and their habitats come first on refuges, in contrast to other public lands
that are managed for multiple uses.

National Wildlife Refuge System Mission and Goals. The mission of the Refuge System is:

To administer a national network of lands and waters for the conservation,
management, and where appropriate, restoration of the fish, wildlife, and plant
resources and their habitats within the United States for the benefit of present and
future generations of Americans (National Wildlife Refuge System Administration
Act of 1966, as amended)(16 U.S.C. 668dd et seq.)

Wildlife conservation is the fundamental mission of the Refuge System. The goals of the Refuge
System, as articulated in the Mission Goals and Purposes Policy (Service Manual Part 601 [601 FW
1]) are to:

e Conserve a diversity of fish, wildlife, and plants and their habitats, including species that are
endangered or threatened with becoming endangered.

e Develop and maintain a network of habitats for migratory birds, anadromous and inter-
jurisdictional fish, and marine mammal populations that is strategically distributed and
carefully managed to meet important life history needs of these species across their ranges.

e Conserve those ecosystems, plant communities, wetlands of national or international
significance, and landscapes and seascapes that are unique, rare, declining, or
underrepresented in existing protection efforts.
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e Provide and enhance opportunities to participate in compatible wildlife-dependent recreation
(hunting, fishing, wildlife observation and photography, and environmental education and
interpretation).

e Foster understanding and instill appreciation of the diversity and interconnectedness of fish,
wildlife, and plants and their habitats.

Law and Policy Pertaining to the Refuge System. Refuges are guided by various Federal laws and
executive orders, Service policies, and international treaties. Fundamental to the management of
every refuge are the mission and goals of the Refuge System and the designated purposes of the
refuge unit as described in establishing legislation, executive orders, or other documents establishing,
authorizing, or expanding a refuge.

Key concepts and guidance of the Refuge System derive from the National Wildlife Refuge System
Administration Act of 1966 (Administration Act) as amended (16 U.S.C. 668dd-668ee); the Refuge
Recreation Act of 1962 as amended (16 U.S.C. 460k-460k-4); Title 50 of the Code of Federal
Regulations; and the Service Manual. The Administration Act is implemented through regulations
covering the Refuge System, published in Title 50, subchapter C of the Code of Federal Regulations
and policies contained in the Service Manual. These regulations and policies govern general
administration of units of the Refuge System.

Many other laws apply to the U.S. Fish and Wildlife Service and management of Refuge System
lands. Examples include the Endangered Species Act of 1973, as amended, and the National Historic
Preservation Act of 1966, as amended. Brief descriptions of laws pertinent to Camas Refuge are
included in this chapter. A complete list of laws pertaining to the Fish and Wildlife Service and the
Refuge System can be found at http://laws.fws.gov.

Refuge Recreation Act of 1962 (16 U.S.C. 460k-460k-4). The Refuge Recreation Act authorized the
Secretary of the Interior to administer refuges, hatcheries, and other conservation areas for
recreational use, when such uses do not interfere with the area’s primary purposes. It provided for
public use fees and permits, and penalties for violating regulations. It also authorized the acceptance
of donated funds and real and personal property, to assist in carrying out its purposes. Enforcement
provisions were amended in 1978 and 1984 to make violations misdemeanors in accordance with the
uniform sentencing provisions of 18 U.S.C. 3551-3586.

National Wildlife Refuge System Administration Act (16 U.S.C. 668dd et seq.) as amended by the
National Wildlife Refuge System Improvement Act* (Public Law 105-57). Of all the laws governing
activities on national wildlife refuges, the Refuge Administration Act exerts the greatest influence.
The National Wildlife Refuge System Improvement Act of 1997 (Refuge Improvement Act) amended
the Administration Act by defining a unifying mission for all refuges, including a new process for
determining compatible uses on refuges, and requiring that each refuge be managed under a
comprehensive conservation plan. Key provisions of the Refuge Administration Act follow.

e Comprehensive conservation planning. A CCP must be completed for each refuge by the
year 2012, as is required by the Refuge Administration Act. Each CCP will be revised every
15 years or earlier if monitoring and evaluation determine that changes are needed to achieve
the refuge’s purposes, vision, goals, or objectives. The Refuge Administration Act also
requires that CCPs be developed with the participation of the public. Public comments,
issues, and concerns are considered during the development of a CCP, and together, with the
formal guidance, can play a role in selecting the preferred alternative. The CCP provides
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guidance in the form of goals, objectives, and strategies for refuge programs, but may lack
some of the specifics needed for implementation. Therefore, step-down management plans
will be developed for individual program areas as needed, following completion of the CCP.
The step-down plans are founded on management goals, objectives and strategies outlined in
a CCP, and require appropriate NEPA compliance.

o Wildlife conservation; biological diversity, integrity and environmental health. The Refuge
Administration Act expressly states that the conservation of fish, wildlife and plants, and
their habitats is the priority of Refuge System lands, and that the Secretary of the Interior
shall ensure that the biological integrity, diversity, and environmental health of refuge lands
are maintained. House Report 105-106 accompanying the Improvement Act states “ ... the
fundamental mission of our System is wildlife conservation: wildlife and wildlife
conservation must come first.”

e Refuge purposes. Each refuge must be managed to fulfill the Refuge System mission and the
specific purpose(s) for which the refuge was established. The purposes of a refuge are
specified in or derived from the law, proclamation, executive order, agreement, public land
order, donation document, or administrative memorandum establishing, authorizing, or
expanding a refuge, refuge unit, or refuge subunit. When a conflict exists between the Refuge
System mission and the purpose of an individual refuge, the refuge purpose may supersede
the mission.

e Priority public uses on refuges. The Administration Act superseded some key provisions of
the Refuge Recreation Act regarding compatibility, and also provided significant additional
guidance regarding recreational and other public uses on units of the Refuge System. The
Refuge Administration Act identifies six priority wildlife-dependent recreational uses. These
uses are hunting, fishing, wildlife observation and photography, and environmental education
and interpretation. The Service is to grant these six wildlife-dependent public uses special
consideration during planning for, management of, and establishment and expansion of units
of the Refuge System. When determined compatible on a refuge-specific basis, these six uses
assume priority status among all uses of the refuge in question. The Service is to make extra
efforts to facilitate priority wildlife-dependent public use opportunities.

Compatibility and Appropriate Refuge Uses Policies (603 FW 2 and 603 FW 1). With few
exceptions, lands and waters within the Refuge System are different from multiple-use public lands
in that they are closed to all public access and use unless specifically and legally opened. No refuge
use may be allowed or continued unless it is determined to be appropriate and compatible. Generally,
an appropriate use is one that contributes to fulfilling the refuge purpose(s), the Refuge System
mission, or goals or objectives described in a refuge management plan. A compatible use is a use that
in the sound professional judgment of the refuge manager will not materially interfere with or detract
from the fulfillment of the mission of the Refuge System or the purposes of the refuge.

The six wildlife-dependent recreational uses described in the Refuge Administration Act (hunting,
fishing, wildlife observation and photography, and environmental education and interpretation) are
defined as appropriate. When determined to be compatible, they receive priority consideration over
other public uses in planning and management. Other nonwildlife-dependent uses on a refuge are
reviewed by the refuge manager to determine if the uses are appropriate. If a use is determined
appropriate, then a compatibility determination is completed.

When preparing a CCP, refuge managers must re-evaluate all general public, recreational, and
economic uses (even those occurring to further refuge habitat management goals) occurring or
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proposed on a refuge for appropriateness and compatibility. Updated appropriate use and
compatibility determinations for existing and proposed uses for the Camas Refuge are in Appendices
A (Appropriateness) and B (Compatibility) of this Draft CCP/EA.

Biological Integrity, Diversity, and Environmental Health Policy (601 FW 3). The Refuge
Administration Act directs the Service to “ensure that the biological integrity, diversity, and
environmental health of the National Wildlife Refuge System are maintained for the benefit of
present and future generations of Americans ....” The policy is an additional directive for refuge
managers to follow while achieving refuge purpose(s) and the Refuge System mission. It provides for
the consideration and protection of a broad spectrum of native fish, wildlife, and habitat resources
found on refuges and associated ecosystems. When evaluating the appropriate management direction
for refuges (e.g., in compatibility determinations), refuge managers will use sound professional
judgment to determine their refuge’s contribution to biological integrity, diversity, and environmental
health at multiple landscape scales. Sound professional judgment incorporates field experience,
knowledge of refuge resources, an understanding of the refuge’s role within an ecosystem, applicable
laws, and best available science, including consultation with others both inside and outside the
Service. The policy states that “the highest measure of biological integrity, diversity, and
environmental health is viewed as those intact and self-sustaining habitats and wildlife populations
that existed during historic conditions.”

Wildlife-dependent Recreation Policies (605 FW 1-7). The Refuge Administration Act states that
“compatible wildlife-dependent recreation is a legitimate and appropriate general public use of the
System.” A series of recreation policies provide additional guidance and requirements to consider
after a recreational use has been determined to be compatible. These policies also establish a quality
standard for visitor services on national wildlife refuges. Through these policies, we are to
simultaneously enhance wildlife-dependent recreational opportunities, provide access to quality
visitor experiences, and manage refuge resources to conserve fish, wildlife, plants, and their habitats.
New and ongoing recreational uses should help visitors focus on wildlife and other natural resources,
and provide an opportunity to display resource issues, management plans, and how the refuge
contributes to the Refuge System and the Service’s mission. The policies also require development of
a visitor services plan.

1.5.3 Biological Resource Protection Acts

The Refuge’s plant and animal species are protected under several Federal laws, including the
following.

Endangered Species Act of 1973 (16 U.S.C. 1531-1544). Through Federal action and by
encouraging the establishment of state programs, the 1973 Endangered Species Act (ESA) provided
for the conservation of ecosystems upon which threatened and endangered species of fish, wildlife,
and plants depend. The ESA:

e Authorizes the determination and listing of species as endangered and threatened:;

e Prohibits unauthorized taking, possession, sale, and transport of endangered species;

e Provides authority to acquire land for the conservation of listed species, using land and water
conservation funds;
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e Authorizes establishment of cooperative agreements and grants-in-aid to States that establish
and maintain active and adequate programs for endangered and threatened wildlife and
plants;

e Authorizes the assessment of civil and criminal penalties for violating the act or regulations;
and

e Authorizes the payment of rewards to anyone furnishing information leading to arrest and
conviction for any violation of the act or any regulation issued there under.

Section 7 of the ESA requires Federal agencies to ensure that actions authorized, funded, or carried
out by them are not likely to jeopardize the continued existence of listed species, or modify critical
habitat. For candidate species and species of concern, refuge management activities are focused on
protecting habitat and reducing threats so that these species do not need the protection of the ESA.

Both the Service and the National Marine Fisheries Service (NMFS) implement and enforce the
ESA. The Service has primary responsibility for terrestrial and freshwater organisms, while NMFS
has jurisdiction over most marine and anadromous fish listed under the ESA. No ESA listed species
occur on the Refuge; however, several State of Idaho species of the greatest conservation need are
found on the Refuge and are described in Chapter 4, Biological Environment.

Migratory Bird Treaty Act of 1918 (16 U.S.C. 703-712). The framers of the Migratory Bird Treaty
Act were determined to put an end to the commercial trade in birds, and their feathers, that by the
early years of the 20th century had wreaked havoc on the populations of many native bird species.
The Migratory Bird Treaty Act decreed that all migratory birds and their parts (including eggs, nests,
and feathers) were fully protected. It is the domestic law that affirms or implements the United
States’ commitment to four international conventions (with Canada, Japan, Mexico, and Russia) for
the protection of a shared migratory bird resource. Each of the conventions between two nations
protect selected species of birds that are common to both countries (i.e., they occur in both countries
at some point during their annual life cycle). All of the Refuge’s bird species are protected under this
act, with the exception of nonnative species (European starling, house sparrow, and rock dove).

1.5.4 Tribal Consultation

Since the inception of the United States, the U.S. Government has recognized the sovereignty of
American Indian Tribes by entering into treaties with them. Moreover, the Constitution ascribes the
official duties of conducting relations with the Tribes to the Federal Government, not the states, and
judicial decisions have upheld this relationship over time. This government-to-government
relationship provides the framework for all interactions between the U.S. Government and American
Indian Tribes. Executive Order 13175 (Consultation and Coordination with Indian Tribal
Governments, Nov. 6, 2000) directs Federal agencies to consult with Federally recognized Tribes at
the government-to government level. Therefore, the U.S. Fish and Wildlife Service, as a federal
agency, must consult with Tribes on any matter that may affect tribal treaty rights and interests.

The Secretary of the Interior announced a new Tribal consultation policy on December 1, 2011. This
new policy sets out detailed requirements and guidelines for Department of the Interior officials and
managers to follow to ensure they are using the best practices and most innovative methods to
achieve meaningful consultation with federally recognized Tribes. Any regulation, rulemaking,
policy, guidance, legislative proposal, grant funding formula change or operational activity that may
have a substantial and direct effect on a Tribe is subject to Tribal consultation.
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The Service developed and adopted a Native American Policy in 1994. The Service’s purpose in
creating this policy is to “articulate the general principles that will guide the Service’s government-
to-government relationship to Native American governments in the conservation of fish and wildlife
resources.” Key provisions of the Native American Policy of the U.S. Fish and Wildlife Service
include:

e The Service recognizes the sovereign status of Native American governments.

e There is a unique and distinctive political relationship between the United States and Native
American governments...that differentiates Native American governments from other
interests and constituencies.

e The Service will maintain government-to-government relationships with Native American
governments.

e The Service recognizes and supports the rights of Native Americans to utilize fish and
wildlife resources on non-reservation lands where there is a legal basis for such use.

e While the Service retains primary authority to manage Service lands, affected Native
American governments will be afforded opportunities to participate in the Service’s decision-
making process for Service lands.

e The Service will consult with Native American governments on fish and wildlife resource
matters of mutual interest and concern to the extent allowed by the law. The goal is to keep
Native American governments involved in such matters from initiation to completion of
related Service activities.

e The Service will involve Native American governments in all Service actions that may affect
their cultural or religious interests, including archaeological sites.

e The Service will provide Native Americans reasonable access to Service managed or
controlled lands and waters for exercising ceremonial, medicinal, and traditional activities
recognized by the Service and by Native American governments. The Service will permit
these uses if the activities are consistent with treaties, judicial mandates, or Federal and
Tribal law and are compatible with the purposes for which the lands are managed.

The Shoshone-Bannock Tribe is a federally recognized Tribe, some of whose constituent Tribes or
bands are descendants of people who historically used the Refuge area. The Shoshone-Bannock
Tribe has a treaty negotiated with the United States government (the Fort Bridger Treaty of July 3,
1868 between the United States and the Eastern Band of Shoshone and Bannock Tribes, ratified on
February 24, 1869, 15 Stat. 209 [p. 673]). The treaty authorized the President to establish a
reservation for the Bannock and certain Shoshone bands. Article 4 of the treaty also states: “The
Indians herein named...shall have the right to hunt on the unoccupied land of the United States so
long as game may be found thereon....” In 1936, The Shoshone-Bannock Tribes adopted a
constitutional form of government that established the seven-member Fort Hall Business Council,
elected by tribal members living on the reservation. The council regulates business and other
activities on the reservation according to the Law and Order Code, and other ordinances.

1.5.4 Historic Preservation Acts
The Refuge’s historic resources are protected under several Federal laws.

Archaeological Resources Protection Act of 1979, as amended (16 U.S.C. 470aa-470ll). The
Archaeological Resources Protection Act largely supplanted the resource protection provisions of the
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Antiquities Act of 1906 for archaeological items. This act established detailed requirements for
issuance of permits for any excavation for or removal of archaeological resources from Federal or
Indian lands. It also established civil and criminal penalties for the unauthorized excavation, removal,
or damage of any such resources; for any trafficking in such resources removed from Federal or
Indian land in violation of any provision of Federal law; and for interstate and foreign commerce in
such resources acquired, transported, or received in violation of any state or local law.

Public Law 100-588, approved November 3, 1988, (102 Stat. 2983) lowered the threshold value of
artifacts triggering the felony provisions of the act from $5,000 to $500, made attempting to commit
an action prohibited by the act a violation, and required the land managing agencies to establish
public awareness programs regarding the value of archaeological resources to the Nation.

Archaeological and Historic Preservation Act of 1960, as amended (16 U.S.C. 469-469c). To
carry out the policy established by the Historic Sites Act, this Archaeological and Historic
Preservation Act directed Federal agencies to notify the Secretary of the Interior whenever they find
that a Federal or federally assisted, licensed, or permitted project may cause loss or destruction of
significant scientific, prehistoric, or archaeological data. The act authorized use of appropriated,
donated, and/or transferred funds for the recovery, protection, and preservation of such data.

Historic Sites, Buildings and Antiquities Act of 1935 (16 U.S.C. 461-462, 464-467). This act
declared it a national policy to preserve historic sites and objects of national significance, including
those located on refuges. It provided procedures for designation, acquisition, administration, and
protection of such sites. National Historic and Natural Landmarks are designated under authority of
this act.

National Historic Preservation Act of 1966 (16 U.S.C. 470-470b, 470c-470n). This act provided
for preservation of significant historical features (buildings, objects, and sites) through a grant-in-aid
program to the states. It established a National Register of Historic Places and a program of matching
grants under the existing National Trust for Historic Preservation (16 U.S.C. 468-468d). The act
established an Advisory Council on Historic Preservation, which was made a permanent independent
agency in Public Law 94-422, approved September 28, 1976 (90 Stat. 1319). That act also created
the Historic Preservation Fund. Federal agencies are directed to take into account the effects of their
actions on items or sites listed or eligible for listing in the National Register. As of September 2004,
157 historic sites on national wildlife refuges had been placed on the National Register.

Camas Refuge has several sites that are potentially eligible for placement to the National Register of
Historic Places. The three original refuge buildings built during the Works Progress Administration
Camp are eligible for the National Register. Five other sites found during a cursory cultural survey of
some refuge areas documented five other potential National Register of Historic Places sites,
including a stone circle, two historic canals, a historic trash dump, and an irrigation canal. Other
potentially eligible sites may include refuge bridges, water control structures, dikes, and the Brindley
cabin.

Native American Graves Protection and Repatriation Act of 1990 (25 U.S.C. 3001-13). This Act
establishes requirements for the treatment of Native American human remains and sacred or cultural
objects found on Federal land. In any case where human remains or funerary objects can be
associated with specific Tribes or groups of Tribes, the agency is required to provide notice of the
item in question to the Tribe or Tribes. Upon request, each agency is required to return any such item
to any lineal descendant or specific Tribe with whom such item is associated.
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Executive Order 11593 Protection and Enhancement of the Cultural Environment. Signed May
6, 1971, Executive Order 11593 requires that the Federal government provide leadership in
preserving, restoring, and maintaining the historic and cultural environment of the Nation. Agencies
of the executive branch of the government must:

1. Administer the cultural properties under their control in a spirit of stewardship and
trusteeship for future generations;

2. Initiate measures necessary to direct their policies, plans, and programs in such a way
that federally owned sites, structures, and objects of historical, architectural, or
archaeological significance are preserved, restored, and maintained for the inspiration
and benefit of the people; and

3. Inconsultation with the Advisory Council on Historic Preservation, institute procedures
to assure that Federal plans and programs contribute to the preservation and
enhancement of nonfederally owned sites, structures, and objects of historical,
architectural, or archaeological significance.

1.6 Refuge Establishment and Refuge Purposes

The Refuge Administration Act directs the Service to manage refuges to achieve their purposes. The
purposes for which a refuge is established form the foundation for planning and management
decisions. Refuge purposes are the driving force in the development of the refuge vision statements,
goals, objectives, and strategies in a CCP and are critical to determining the compatibility of existing
and proposed refuge uses.

The purposes of a refuge are specified in or derived from the law, proclamation, executive order,
agreement, public land order, donation document, or administrative memorandum establishing,
authorizing, or expanding a refuge, refuge unit, or refuge subunit. Unless these documents indicate
otherwise, purposes dealing with the conservation, management, and restoration of fish, wildlife, and
plants, and the habitats on which they depend take precedence over other purposes in the
management and administration of any unit.

Where a refuge has multiple purposes related to fish, wildlife, and plant conservation, the more
specific purpose will take precedence in instances of conflict. When an additional unit is acquired
under an authority different from the authority used to establish the original unit, the addition takes
on the purpose(s) of the original unit, but the original unit does not take on the purpose(s) of the
newer addition. When a conflict exists between the Refuge System mission and the purpose of an
individual refuge, the refuge purpose may supersede the mission. The purposes for Camas Refuge are
described below.

1.6.1 Summary of Purposes and Management Direction for the Refuge

The primary purpose of Camas National Wildlife Refuge, as derived from Executive Order 7720
(President Franklin D. Roosevelt, October 8, 1937), is:

e “ ... asarefuge and breeding ground for migratory birds and other wildlife.” Executive Order
7720, dated Oct. 8, 1937.
e “ ... foruse as an inviolate sanctuary, or for any other management purpose, for migratory

birds.” 16 U.S.C. § 715d (Migratory Bird Conservation Act)
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e “ ... conservation, management, and ... restoration of the fish, wildlife, and plant resources
and their habitats ... for the benefit of present and future generations of Americans ....” 16
U.S.C. § 668dd(a)(2) (National Wildlife Refuge System Administration Act)

On July 25, 1940, the name of the Refuge was changed to Camas National Wildlife Refuge under

Presidential Proclamation 2416, “Changing the Names of Certain Federal Wildlife Refuges.”

1.6.2 Refuge Acquisition History and Authorities

The original boundary of the Refuge established in E.O. 7720 was “approximately 10,922 acres.”
Later surveys established the approved boundary at 10,726 acres. The boundary was expanded to
include the 80-acre Bunker Hill tract in 2011, therefore the current approved boundary is 10,806

acres. The Refuge has ownership of all lands within its approved boundary with two exceptions, a
40-acre inholding and the 80-acre Bunker Hill tract (Tract 85). At the time of this writing, acquisition

is pending on the Bunker Hill tract from its owner, Pheasants Forever. Map 2 shows current land

status on the Refuge.

Table 1.1. Camas NWR Lands Purchased Through Fee Title Purchase

Tract Number Acquired Tract Owner Interest of Acres
Date Acquisition

84 11/01/2005 Ball Lands L.C. Fee 1.41

52 12/22/1938 Bramwell, Adna E. Fee 230.49

71, 71a 5/10/1937 Brindley, George W. Fee 795.76

80 10/1/1965 Brown, Rachel R. Fee 121.30

61 7/8/1938 Brown, S.E. Fee 160

82 5/5/1982 Bybee et ux, Don R. Fee 80

74 11/12/1936 Clinton, Robert D. Fee 80

77 5/28/1937 Clyne, Charles C. Fee 120

57 9/13/1937 Davies, Benjamin T. et al. Fee 40

58 7/16/1938 Ellis, G.W. Fee 40

53 12/03/1936 Fielding, Joseph Fee 160

81 2/8/1968 Flint, William L. Fee 40

75,751 3/4/1938 Haight, Glen Fee 80

76 6/26/1937 Hall, Floyd W. Fee 40

56, 56-1, 56a 6/29/1939 Helm, Ralph et al. Fee 197.35

33, a, b-1 10/16/1936 Idaho Livestock Lands, Inc. | Fee 5137.08

33-1, 33-II, 33 6/7/1938 Idaho Livestock Lands, Inc. | Fee 1083.37

54 6/13/1938 Idaho Muskrat Corporation | Fee 280

64 7/22/1936 Jacques, Alpha R. Fee 160

60 9/24/1936 Leavitt, Bertha M. Fee 160

55 7/8/1938 Richardson, John Fee 120

62 12/04/1936 Rostad, Sam R. Fee 40

79 11/12/1936 Sanders, C. A. Fee 320

83 6/23/1999 Sanders Family Trust Fee 19.88

51 6/7/1938 Sargent, Mac et al. Fee 89.51

59, 59a, 59a-I 8/4/1941 Smith, Mary T. Fee 296.10

2 4/26/1938 State of ldaho Fee 360
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Table 1.1. Camas NWR Lands Purchased Through Fee Title Purchase

Tract Number Acquired Tract Owner Interest of Acres
Date Acquisition

65 7/13/1938 Turman, Tabitha Fee 160

66 2/3/1939 Woodard, Perry B. Fee 320

Camas Land Exchanges

Camas NWR has executed four land exchanges since its establishment.

1. An exchange of 40 acres for a like 40 acres was executed on April 18, 1967 with
William Flint (tract # 81).
2. An exchange of 159.94 refuge acres for 80 acres plus a sum of $5,700 was executed on

May 27, 1981 with Don R. Bybee (tract #82).

3. An exchange of 19.88 acres for Refuge property of equal value was executed on June
23, 1999 with the David Ray Sanders Family Trust (tract #83).
4. An exchange of 1.41 acres for Refuge property of equal value was executed on

November 1, 2005 with Ball Lands Limited Company (tract #84).
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1.7 Relationship to Ecosystem Management Goals

1.7.1 Regional Setting

Camas NWR is located within the Intermountain West, a region comprising portions of eight states
including eastern Washington and Oregon, northeast California, northern Nevada and Utah, western
Wyoming and Montana, and Idaho. Due to its arid to semi-arid climate, wetlands are scarce in the
region (Ratti and Kadlec 1992). Wetlands in the Intermountain West region account for about 1
percent of the surface area (1.6 million acres) compared to 6 percent (22.5 million acres) in the
Midwest region (Dahl 1990).

Camas Refuge is located in the Basin and Range province, which occupies a small area of southern
Idaho between the Middle Rocky Mountains and the Snake River Plain, west of the northern
boundary of the Central Rocky Mountains. The Beaver-Camas Watershed encompasses the Refuge
and is the eastern-most of the local Central Valleys watersheds that collectively make up the Sinks
Drainages (Idaho Department of Environmental Quality [IDEQ] 2005). The Sinks Drainages are a
collection of closed surface drainage basins in southeast Idaho. The streams of these basins originate
in the Pioneer, Lost River, Lemhi, and Centennial mountain ranges and flow generally east and south,
eventually sinking into the fractured basalts of the eastern Snake River Plain (Van Kirk et al. 2003).

The Beaver-Camas subbasin drains an area of 647,255 acres (1,011 square miles) within the Sinks
Drainage and is bounded by the western edge of the Centennial Mountains and the Eastern Edge of
the Beaverhead Mountains in the northern region of the subbasin. Beaver Creek and Camas Creek
begin in the Centennial Mountains on the Idaho/Montana border and flow generally south and
southwest, respectively. They converge just north of, and provide much of the water for, Camas
National Wildlife Refuge. After exiting the Refuge, Camas Creek flows westward into Mud Lake, a
natural playa “improved” with a dam forming a year-round impoundment (IDEQ 2005).
Groundwater flow for irrigation eventually reaches Mud Lake, which is the endpoint for all drainage
in the subbasin. Camas Creek is 303(d) listed for flow alteration, sediment, and nutrients (IDEQ
2005).

Mud Lake, three miles north of Terreton, Idaho, is an approximately 3,000-acre shallow (5 feet) lake
authorized by the Flood Control Act of 1950 and formed by a 10-mile-long embankment constructed
years ago by local farmers. The embankment confines the lake and provides water elevation so that
irrigation canals can deliver water to farms. Originally the area was a natural sump where Camas
Creek spread out and disappeared to groundwater. The area naturally extended several miles farther
southeast, south, and west from its present area (IDEQ 2005). Water to fill Mud Lake comes from
Camas Creek and pumping from wells by local irrigators (IDFG 1999).

The Beaver-Camas subbasin is rural, with very small towns located in Jefferson and Clark Counties.
The largest town in the subbasin is Dubois with a population of 677 in 2010 (U.S. Census Bureau
2013). The two remaining towns with population data are Hamer and Spencer, with 2010 populations
of 48 and 37, respectively (U.S. Census Bureau 2013). Land use in the Beaver-Camas subbasin is
primarily agriculture with the majority of the watershed used for rangeland (64 percent). Forest lands
are located at higher elevations in the northern areas of the subbasin, and total approximately 21
percent of land use. The majority of the irrigated land (gravity flow and sprinkler) is located in the
southern portion of the watershed where soils and topography are more amenable to crop production.
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Acrich riparian community exists around Mud Lake; this is the smallest portion of land use at 1
percent (IDEQ 2005).

The majority (61 percent) of landownership in the Beaver-Camas subbasin is public. The Caribou-
Targhee Forest Service manages the high elevation mountainous regions, constituting 28 percent of
the subbasin. North of Dubois is a low-gradient basalt plain managed by the United States
Department of Agriculture (USDA) Sheep Experiment Station. Outside of the USFS property, the
rest of the subbasin is a mosaic of private, BLM, and State ownership. The USFWS owns and
manages 2 percent of the land in the subbasin as Camas National Wildlife Refuge (IDEQ 2005).

The Mud Lake Wildlife Management Area (WMA), managed by the 1daho Department of Fish and
Game, was established to preserve and improve nesting habitat for waterfowl (IDFG 2010). The first
acquisition for the WMA was in 1940, when IDFG purchased 607 acres of Mud Lake wetlands. The
latest acquisition was made in 1969. A total of 5,889 acres have been purchased by the State of Idaho
for the WMA, the majority (97 percent) with Federal Pittman-Robertson (PR) funds. Currently, a
total of 8,853 acres are managed as Mud Lake WMA. This includes 259 acres of land that are leased
from the Idaho Department of Lands, and 2,705 acres of U.S. Government withdrawn land (the North
Lake Wildlife Management Area) that is administered by the IDFG as part of the Mud Lake WMA
(IDFG 1999).

The North Lake State Migratory Waterfowl Refuge (later known as the North Lake Wildlife
Management Area) was created by Public Land Order 278 (10 FR 6313, May 21, 1945) which
withdrew 313 acres of Federal lands. On October 1, 1954 an additional 2,392 acres were withdrawn
under Public Land Order 1014 for a total of 2,705 acres. Both PLOs stated that:

Subject to valid existing rights, and to the provisions of existing withdrawals, the
following—described public lands in Idaho are hereby withdrawn from all forms
of appropriation under public-land laws, and reserved under the jurisdiction of
the Department of the Interior for use of the Department of Fish and Game of the
State of Idaho, in connection with the North Lake State Migratory Waterfowl
Refuge, under such conditions as may be prescribed by the Secretary of the
Interior.

Under the National Wildlife System Improvement Act, a Wildlife Coordination Area is defined as:

a wildlife management area that has been previously acquired by the Federal
Government and subsequently made available to a State—

(A) by cooperative agreement between the United States Fish and Wildlife Service
and the State; or

(B) is acquired by the Federal Government and subsequently made available to a
State—

(i) by cooperative agreement between the United States Fish and Wildlife Service
and the State fish and game agency pursuant to the Fish and Wildlife
Coordination Act (16 U.S.C. 661-666c¢); or
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(ii) by long-term leases or agreements pursuant to the Bankhead-Jones Farm
Tenant Act (50 Stat. 525; 7 U.S.C. 1010 et seq.).

The Act also notes that Coordination Areas are specifically excluded from the definition of the term
“refuge.” As such, they are exempt from the requirement to develop Comprehensive Conservation
Plans and other requirements of the Improvement Act.

1.7.2 Regional Conservation Plans

A brief summary of the major regional conservation plans we considered in the development of the
CCP follows:

Idaho Comprehensive Wildlife Conservation Strategy. In 2001, the U.S. Congress began to
appropriate Federal funds through the State Wildlife Grants program (SWG) to help meet the need
for conservation of all fish and wildlife. Along with this new funding came the responsibility of each
state to develop a Comprehensive Wildlife Conservation Strategy (CWCS). Idaho has embraced this
program by developing a comprehensive strategy that will serve to coordinate the efforts of all
partners working toward conservation of wildlife and wildlife habitats across the State. The Idaho
Department of Fish and Game (IDFG) coordinated this effort in compliance with its legal mandate to
protect and manage all of the State’s fish and wildlife resources.

The aim of Idaho’s CWCS is to provide a common framework that will enable conservation partners
to jointly implement a long-term approach for the benefit of Species of Greatest Conservation Need
(SGCN) (IDFG 2005). To this end, this strategy promotes proactive conservation to ensure cost-
effective solutions instead of reactive measures enacted in the face of imminent losses.

Specifically, the Idaho CWCS:

1. ldentifies 229 SGCN (103 invertebrates, 126 vertebrates) and associated habitats;

2. Provides an ecological, habitat-based framework to aid in the conservation and
management of SGCN;

3. Recommends actions to improve the population status and habitat conditions of SGCN;

4. Describes an approach for long-term monitoring to assess the success of conservation
efforts and to integrate new information as it becomes available;

5. Complements other conservation strategies, funding sources, planning initiatives, and
legally mandated activities;

6. Incorporates public participation throughout development and implementation to
provide an opportunity for all conservation partners and Idaho residents to influence the
future of resource management;

7. Provides guidance for use of SWG funds and fulfills Federal requirements associated
with these funds; and

8. Provides a clear process for reviewing and revising the Strategy to address changing
conditions.

An objective, rule-based process was used to evaluate all animals thought by experts to be a
candidate for SGCN. This process was designed specifically to reduce subjectivity and to obtain an
objective State rank for species considered for inclusion as SGCN. Factors included, but were not
limited to, information about population size, trend, viability, environmental specificity, threats, and
protection status. A total of 229 animals (103 invertebrates, 126 vertebrates) were identified as
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SGCN. Of these, 64 species (44 invertebrates, 20 vertebrates) lacked essential information pertaining
to their status (i.e., S Rank) in Idaho. Therefore, their primary conservation need is more basic
population information. For the remaining 165 species (60 invertebrates, 105 vertebrates) there is
enough information to determine their status in the State, identify conservation issues, and
recommend conservation actions.

Camas NWR is within the Snake River Basalts Section of the Idaho Comprehensive Wildlife
Conservation Strategy (ICWCS). Eighty-eight Species of Greatest Conservation Need (SGCN) were
identified in the Snake River Basalts Section of the Idaho CWCS. An additional 15 CWCS species
with State rankings of S1 (Critically Imperiled), S2 (Imperiled), or S3 (Vulnerable) are known to
inhabit Camas NWR, but were not identified as SGCN for the Snake River Basalts Section.

Conservation Plan for the Greater Sage-grouse in Idaho. The 2006 Plan was designed to provide
guidance, tools, and resources to Local Working Groups (LWG) to facilitate the development of their
plans, while also encouraging a level of statewide consistency among the LWG plans. The primary
goal of the Plan is to: Maintain, improve, and where possible, increase sage-grouse populations and
habitats in Idaho, while considering the predictability and long-term sustainability of a variety of
other land uses (Idaho Sage-grouse Advisory Committee 2006).

Under the framework outlined in this Plan, the LWG plans will identify and prioritize local threats,
and identify appropriate conservation measures at the mid- and fine-scale, while this State Plan
identifies and prioritizes threats at the broad scale. This Plan also provides a toolbox of fine-scale
conservation measures for use and/or adaptation by LWGs (as appropriate to local population and
habitat conditions), and for use in cases where a LWG plan has not been completed, or where no
LWG currently exists.

Camas NWR is within the Upper Snake LWG. The Upper Snake LWG plan was completed in June
of 2009. The goal of the Upper Snake Sage-grouse LWG is to increase sage-grouse populations
and/or improve sage-grouse habitat to achieve management objectives in the 2006 Conservation Plan
for the Greater Sage-grouse in Idaho. The Local Working Group will attempt to achieve this goal
through implementation of recommended habitat, population, partnership, cultural/human, and
information based actions.

Habitat based recommended actions within the Upper Snake LWG plan include: habitat inventories;
habitat condition evaluations; management for sustainable grass communities; wildfire and
prescribed fire policy; habitat recovery and restoration; wetland and riparian management; grazing
management; and noxious weed control. Population based recommendations include: sage-grouse
population inventories and monitoring; sage-grouse hunting management; and predation
management. Partnership recommendations encompass: Enhancement of interagency and
interdisciplinary technical assistance; collection of baseline information; conservation project
partnerships; identifying funding sources. Cultural/Human recommended actions address: pesticide
management; controlling lek access; land use; travel management; and utility corridors. Information
actions entail: development of Internet home page; and creating an information repository.

Idaho Mule Deer Management Plan 2008-2017. The Mule Deer Management Plan tiers off of the
Idaho Department of Fish and Game (IDFG) strategic plan, functioning as the action plan for mule
deer management in the State (IDFG 2008). Major issues affecting mule deer management are
identified, setting overall direction for mule deer management during the next 10 years and providing
performance targets and management strategies for management actions.
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Camas NWR within the Snake River Population Management Unit (PMU) and includes Game
Management Units 38, 52A, 53, 63, 63A, 68, 68A. The Snake River PMU has multiple habitat and
population based management direction, performance targets, and strategies. Relevant management
direction identified in the plan for incorporation into the Camas NWR CCP includes habitat
improvements to key winter, summer, and transitional mule deer habitats.

Idaho ElIk Management Plan 1999. The Elk Management Plan tiers off of the Idaho Department of
Fish and Game (IDFG) strategic plan, functioning as the action plan for elk management in the State.
Management objectives, historical perspectives, and issues associated with habitat, biology, inter-
specific competition, predation, and winter feeding are addressed in this plan for 28 of the 29 elk
management zones. Only the Snake River Zone (Game Management Units 53, 63, 63A, 68A), which
encompasses both Camas and Minidoka NWRs, remained unaddressed in the plan. Idaho’s revised
elk management plan, which will guide elk management for the next 10 years, was released for
public comment in August 2013. The draft plan included includes management direction for all
zones, including the Snake River Zone. The final plan will be submitted to the Idaho Fish and Game
Commission for approval in January 2014 (IDFG 2013a).

Camas NWR lies within Game Management Unit (GMU) 63. In 2013, GMU 63 was managed for a
general elk season allowing only A-tag hunts in GMU 63. The general A-tag hunt for GMU 63 in
2013 was an any-weapon, any-elk hunt from August 1 through August 31 and an any-weapon
antlerless only hunt September 1 through December 31. No controlled hunts for elk were offered in
2013 for GMU 63 (IDFG 2013b). Depredation hunts may also be offered on limited basis at the
discretion of the Idaho Fish and Game Department.

Birds of Conservation Concern 2008. The 1988 amendment to the Fish and Wildlife Conservation
Act mandates the U.S. Fish and Wildlife Service (USFWS) to “identify species, subspecies, and
populations of all migratory nongame birds that, without additional conservation actions, are likely to
become candidates for listing under the Endangered Species Act (ESA) of 1973.” Birds of
Conservation Concern 2008 (BCC 2008) is the most recent effort to carry out this mandate. The
overall goal of this report is to accurately identify the migratory and non-migratory bird species
(beyond those already designated as federally threatened or endangered) that represent our highest
conservation priorities (USFWS 2008a). The geographic scope of this endeavor is the United States
in its entirety, including island territories in the Pacific and Caribbean. BCC 2008 encompasses three
distinct geographic scales—North American Bird Conservation Initiative (NABCI) Bird
Conservation Regions (BCRs), USFWS Regions, and National—and is primarily derived from
assessment scores from three major bird conservation plans: the Partners in Flight North American
Landbird Conservation Plan, the United States Shorebird Conservation Plan, and the North American
Waterbird Conservation Plan.

The Camas NWR is a part of USFWS Region 1 (Pacific Region), which includes the mainland states
of Washington, Oregon, and Idaho. The Refuge is within BCR 9 (Great Basin), but also borders BCR
10 (Northern Rockies). Of the 34 mainland species identified in the Region 1 BCC list, 20 have been
documented at Camas NWR. Additionally, 15 of the 28 Birds of Conservation Concern from BCR 9-
Great Basin, and 15 of the 22 from BCR 10-Northern Rockies, occur at the Refuge.

U.S. Shorebird Conservation Plan. Few direct specific habitat guidelines are provided by the U.S.
Shorebird Conservation Plan, which instead, seeks to identify key shorebird regions throughout the
continent, and allow regional committees to determine the best locations for shorebird restoration
initiatives to be conducted (Brown et al. 2001). Camas NWR is within the Intermountain West
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Region, stretching from Canada to Mexico and from the Rocky Mountains to the Sierras and
Cascades.

Intermountain West Regional Shorebird Plan. The Intermountain West Regional Shorebird Plan
maintains a series of habitat restoration objectives centered around delineating regionally important
sites, and incorporating restoration activities into a landscape scale design (Oring et al. 2005).

The Intermountain West Region is composed of six Bird Conservation Regions (BCRs), represented
by an array of habitats from saline sinks to alpine streams. The plan identifies 11 species of
shorebirds as regular breeders in the Intermountain West (IMW), and 23 additional species are annual
migrants. The plan identified human competition for and consumption of water as the most important
issue facing the IMW. The IMW plan addresses this and other issues through five goals and
associated objectives and strategies for habitat management, monitoring and assessments, research,
outreach, and planning. Camas NWR is within the Great Basin BCR, which includes the interior
drainage systems of Nevada, western Utah, eastern California, southeastern Oregon, and southern
Idaho.

The plan did not identify Camas NWR as an important Great Basin BCR wetland, but did identify
Grays Lake, for breeding sandhill cranes, and Bear Lake NWR, for breeding white-faced ibis and
Franklin’s gulls as important. Snowy plover, long-billed curlew, American avocet, and black-necked
stilt were identified as important for breeding shorebirds in the Great Basin BCR. Five other species
were identified to occur as substantial breeders in the Great Basin, including: killdeer; willet; spotted
sandpiper; Wilson’s phalarope, and common snipe. Upland sandpipers were noted to breed outside
the Great basin hydrological area, but within the Great Basin BCR. While no species were identified
as important Great Basin wintering species, Wilson’s phalarope, red-necked phalarope, American
avocet, long-billed dowitcher, marbled godwit, western sandpiper, and least sandpiper were listed as
important stopover species.

North American Waterbird Conservation Plan. The ultimate goal of the plan is “To protect,
restore, and manage sufficient high quality habitat and key sites for waterbirds throughout the year to
meet species and population goals” (Kushlan et al. 2002). Focusing primarily on colonial nesting
waterbirds, the plan seeks to develop cross-cultural partnerships to encompass waterbird habitat
across the Americas.

Camas NWR serves as a nesting site for several nesting waterbird species prioritized in the North
American Waterbird Conservation Plan. One low and three moderate North American Waterbird
Conservation Plan conservation concern species occur at Camas NWR with breeding and wintering
distributions that occur only in North America. Two waterbirds which breed in the Western
Hemisphere (North and South America) are represented at Camas (one moderate, and one low
species of conservation concern). The plan also identifies three moderate and one low species of
conservation concern which occur on the Refuge as “Cosmopolitan distribution breeding and
wintering species.”

Intermountain West Waterbird Conservation Plan. This Intermountain West Waterbird
Conservation Plan (IWW(CP) is one of several regional step-down plans designed to implement the
North American Waterbird Conservation Plan. As defined by these hierarchical plans, waterbirds are
wetland-dependent species including both colonial breeders (e.g., gulls, terns, most grebes,
cormorants, herons, egrets, ibis and pelicans), and solitary nesting marshbirds (e.g., cranes, rails,
coots, bitterns and loons). Shorebirds and waterfowl are covered by other bird conservation
initiatives and, thus, were excluded from this plan. The goal of the IWWCP is to maintain healthy
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populations, distributions, and habitats of waterbirds throughout the Intermountain West region (lvey
and Herziger 2006). The regional planning area of the IWWCP includes the U.S. portions of 11
western states and four Bird Conservation Regions that are defined as geographic regions with
similar habitat conditions delineated to facilitate bird conservation efforts.

The IWWCEP listed general habitat conservation objectives and targets restoration areas should
consider:

Avreas rich in priority birds and habitats

Opportunities for conservation and partnerships

Threats to priority species and habitats

Avreas large enough in scale to achieve meaningful conservation and small enough to
capture local working groups.

PR

Camas NWR has documented the occurrence of seven high and three moderate priority IWWCP
species for BCR 9 (Great Basin). The Refuge contains colonial waterbird breeding habitat for one
(Franklin’s gull) of two high concern colonial BCR 9 species. The IWWCP identified Camas NWR
as one of 44 notable waterbird sites within the Intermountain West. The plan summarized refuge
challenges associated with the cost of pumping groundwater to sufficiently fill refuge wetlands due to
the lowering of the groundwater table and lessening of Camas Creek in-stream flows from
agricultural irrigation. The IWWCP further noted that Camas NWR and Market and Mud Lake
WMASs hosted a historic breeding population of approximately 3,500 Franklin’s gulls, but that the
recent breeding population was diminished due to drought.

The plan specifically called for a conservation action for the maintenance of suitable emergent
breeding habitats for nesting sites to support at least 2,670 white-faced ibis nests collectively at
Market and Mud Lake WMAs, Camas NWR, Oxford Slough WPA, and the Duck Valley Indian
Reservation. General conservation strategies for species within the Idaho portion of BCR 9 (Great
Basin) included:

e Sandhill Crane (RMP): Conserve, restore, and protect wet meadow/seasonal marsh breeding
habitat.

e California Gull: Implement conservation to maintain existing breeding sites.
e Franklin’s Gull: Implement conservation to maintain existing breeding sites.

e Forster’s Tern: No net loss of existing nesting habitat at known breeding sites to support at
least 40 pairs.

e Black Tern: Maintain emergent wetland habitat at known breeding sites to support at least 60
pairs.

e Pied-billed Grebe: No net loss of existing seasonal or semi-permanent wetlands.

e Great Blue Heron: Maintain suitable riparian nesting areas to maintain at least 900 pairs.

e Black-crowned Night Heron: Maintain suitable emergent wetland breeding habitats to
support at least 770 nests.

e American Bittern: No net loss of existing seasonal or semi-permanent wetland habitats.
Maintain freshwater wetlands > 10 ha (2.5 acre).

North American Waterfowl Management Plan. This plan was adopted by the United States and
Canada in 1986, and by Mexico in 1994, to address the conservation and restoration of waterfowl,
other migratory waterbirds, and the habitats on which they depend. The Plan, as adopted, aims to
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restore waterfowl populations to 1970-1979 levels and establishes specific population objectives for
25 species of ducks, five species of geese, plus trumpeter and tundra swans. The Plan was updated in
1998 and 2003. The NAWMP states that the goal is “to return waterfowl populations to their 1970s
levels by conserving wetland and upland habitat” (North American Waterfowl Management Plan
Committee 2004). This will be accomplished through a combination of a solid “Biological
Foundation, Landscape Approach, and Partnerships.”

Camas NWR lies between two National priority sites: Priority Area 28, Yellowstone-Intermountain
Wetlands, and Priority Area 27, Great Salt Lake and Bear River Marshes. The Refuge maintains a
nexus with each Priority Area through provision of quality breeding and migration habitat for
waterfowl and the provision of quality breeding habitat for trumpeter swans and overwater nesting
waterfowl species such as redhead and canvasback. National breeding population objectives for key
waterfowl species include the northern pintail (5.6 million, decreasing), mallard (8.2 million, no
trend), and greater and lesser scaup (6.3 million, decreasing) among which only the mallard
population has satisfied this objective (8.64 million). Current refuge populations for these species are
relatively small compared to these National Objectives; however, they are regionally significant
considering proximity to NAWMP high profile sites. The plan also lists breeding population
objectives for redhead (640,000) and canvasback (540,000), both of which are currently above the
population objective on a National basis, but with insufficient data to estimate trend information. The
remaining three plan-listed priority species—wood duck (200,000 western population), American
wigeon (3.1 million total population), and ring-necked duck (2 million)—are all considered to be
either increasing or to have stable populations.

IWJV Habitat Conservation Objectives: The IWJV lists the following habitat objectives in their 1995
implementation plan.

1. To protect 1.5 million public and private acres through facilitation of conservation
easements, management agreements, incentive programs, and stewardship programs.

2. Torestore and enhance 1 million acres of wetland habitat through direct habitat
improvement programs

3. Toenhance all bird habitat through direct habitat improvement programs, public
education, and cooperation with our partners.

More recently, the IWJV has developed a coordinated implementation plan to consolidate region
specific information from each of the four National Plans. The 2005 update to the IWJV Coordinated
Bird Conservation Implementation Plan describes goals and objectives for two priority habitat types,
which occur at Camas NWR.

IWJV Coordinated Implementation Plan for Bird Habitat in Idaho (IWJVCIP). Prepared for
the Intermountain West Joint Venture, the coordinated implementation plan seeks to address and
consolidate National Plan habitat objectives into one document (Idaho Steering Committee—
Intermountain West Joint Venture 2005). The IWJV Management Board decided in 2007 to update
the 2005 Implementation Plan to include model-driven habitat objectives and spatially explicit
decision-support tools. This update was slated for completion in 2010. The 2010 plan will embody
the principles of Strategic Habitat Conservation and be responsive to the 2007 NAWMP Continental
Assessment. The 2010 plans intent is to extend the existing strong science foundation consistent with
the objectives of all four major bird initiatives and the 11 State Wildlife Action Plans. The new plan
will strive to meet the Desired Characteristics for Joint Venture Implementation Plans, which was
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recently adopted by the NAWMP Plan Committee and will address emerging issues such as climate
change.

The current 2005 IWJVCIP plan for Idaho places Camas NWR a part of the Medicine Lodge
Conservation Area, one of 23 priority Conservation Areas in Idaho. Camas NWR contains three of
the four most critical Priority A habitat types—wetlands (marshes, lakes, and ponds), riparian, and
sagebrush—within the Medicine Lodge Conservation Area. The Refuge additionally contains two of
the six Priority B habitats (agriculture and grassland) within the Medicine Lodge CA.

Southeast ldaho Wetland Focus Area, Wetland Conservation Plan (IWJV). This plan lists the
mallard and northern pintail as priority species. According to the plan, mallards are the most
abundant duck species in Southeast Idaho, while northern pintail breeding populations continue to
decline. Other important waterbird groups include colonial nesting waterbirds, of which five species
are recognized as National species of low or moderate concern (American white pelican, California
gull, white-faced ibis, western grebe, and Clark’s grebe). Plan authors used a habitat based, as
opposed to population objective approach, and described the desired future condition needed to
support these species: “wetlands should be protected/maintained/enhanced/restored in such
condition that the hydrology of a site remains intact.”

Concept Plan for Preservation of Redhead Breeding Habitat in Idaho. In response to declining
population numbers, the U.S. Fish and Wildlife Service conducted an evaluation to document the
extent of redhead breeding habitat in the Great Basin and formulate a strategy to maximize habitat
restoration efforts. The plan looked at wetlands within Idaho for their importance to redhead
production based on a complex set of ranking factors. Primary among these factors were the
contributions of perennial emergent marsh for redheads, the importance of these habitats for other
waterfowl species, and the increasing threat of agricultural water distribution during the breeding
season.

Conservation Strategy for Southeast ldaho Wetlands. Through funding provided by the
Environmental Protection Agency (EPA), the Idaho Department of Fish and Game conducted a study
to characterize and rank wetland importance in southeast Idaho. The study area only extended to the
South Fork of the Snake River, therefore excluding Camas NWR. However, this initiative classified
several waterbird species of importance for consideration in wetland management, 15 of which occur
at Camas NWR.

Audubon Society Important Bird Area. Camas NWR has been designated as an Important Bird
Area by the National Audubon Society. Idaho’s Important Bird Areas (IBA) Program was launched in
1996 as a partnership between Idaho Partners in Flight and the Idaho Audubon Council. Since 1997,
the IBA Technical Committee has encouraged and reviewed nominations for potential IBAs. To date,
55 sites have been officially recognized as Important Bird Areas in ldaho, representing 3.8 million
acres of public and private wetland and upland habitat throughout the State. The monitoring phase of
the Idaho IBA program is underway, with monitoring at several IBAs being conducted either by
biologists responsible for the management of the area, or by volunteers. These monitoring efforts,
which are intended to collect basic information about the IBAs, will create an inventory of bird
species present at each site, at a minimum, and will likely lead to further investigations.

The Columbia Plateau Ecoregional Assessment. The Nature Conservancy (TNC) has adopted
ecoregion-based planning as the most effective way to achieve its national mission of preserving a
diversity of plants, animals, and natural communities. The planning process used by TNC follows a
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methodology outlined in their publication Geography of Hope (2000) that defines a vision of
conservation success at an ecoregional scale, and is based on documenting and mapping a list or
“portfolio” of biologically outstanding sites that represent a full complement of ecosystems, natural
communities, and species characteristics of the ecoregion. This methodology may be used to direct
TNC programs and influence other conservation efforts across the United States. The ecoregional
plans are based on amended ecoregional units delineated by Bailey et al. (1998).

These ecoregional boundaries approximate but do not necessarily match the BCR boundaries. For
example, Idaho Falls is within five of TNC’s ecoregions. The Columbia Plateau Ecoregion covers
most of southern Idaho, as well as the west-central panhandle. The Middle Rocky Mountain-Blue
Mountain Ecoregion covers most of central Idaho, and the Canadian Rockies Ecoregion covers the
remainder of the Idaho Panhandle. The Utah-Wyoming Rocky Mountains Ecoregion includes the
eastern edge of the State, abutting Wyoming, and a small sliver of the Utah High Plateaus Ecoregion
juts into the very southwestern corner of the State. TNC is developing ecoregional assessments and
plans for all of the ecoregions, which cover Idaho. Timing of the completion of these plans will vary,
depending on TNC priorities and which State office of TNC is taking lead responsibility for each
plan.

Camas NWR and Mud Lake WMA were identified as one of 104 Conservation Portfolio Sites within
the Columbia Plateau Ecoregion. Although TNC’s ecoregional plans are not specifically designed as
bird conservation plans, they do include the identification and classification of those habitat types,
areas, and sites, which provide important habitat for birds. Birds identified as conservation targets for
the five ecoregions are linked to the portfolio sites in those ecoregional plans. Target Bird Species,
listed by TNC for each ecological system group, were obtained from the literature and interviews
with acknowledged experts.

1.7.3 Pacific Flyway Management Plans

The Pacific Flyway Council is an administrative body that forges cooperation among public wildlife
agencies for the purpose of protecting and conserving migratory game birds in western North
America. The Council has prepared numerous management plans to date for most populations of
swans, geese, and sandhill cranes in the Pacific Flyway (www.pacificflyway.gov). These plans
typically focus on populations, which are the primary unit of management, but may be specific to a
species or subspecies. Management plans serve to:

Identify common goals;

Coordinate collection and analysis of biological data;

Establish the priority of management actions and responsibility for them; and
Emphasize research needed to improve management.

The Council creates flyway management plans to help state and Federal agencies cooperatively
manage migratory game birds under common goals. Management strategies are recommendations,
but do not commit agencies to specific actions or schedules. Fiscal, legislative, and priority
constraints influence the level and timing of implementation. Pacific Flyway plans generally guide
management and research for a five-year planning horizon. Several of these plans pertain to species
found on the Refuge. A brief summary of the flyway management plans we considered in the
development of this CCP follows.
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Management Plan of the Pacific and Central Flyways for the Rocky Mountain Population of
Greater Sandhill Cranes (2007)

This plan is a revision of the July 1997 Rocky Mountain Population (RMP) sandhill crane plan. Its
purpose is to establish guidelines for managing RMP sandhill cranes. The plan addresses habitats
(breeding range, fall staging areas, migration routes, fall and spring stopover areas, and winter areas),
status, uses, current management, problems associated with the population, and crane hunting
guidelines.

The primary objective of the plan is to manage the RMP for numbers and distribution that will
provide maximum direct benefit to the public and for the intrinsic values of the birds themselves.
Obijectives include: A) Manage for a stable population index of 17,000-21,000 cranes determined by
an average of the 3 most recent reliable September (fall pre-migration) surveys; B) Maintain and
protect suitable habitats in sufficient quantity and quality to support population objectives and spatial
distribution, while encouraging populations expansion where desirable; C) Provide for recreational
uses of RMP cranes; and D) Minimize crop depredations by RMP cranes (Subcommittee on Rocky
Mountain Greater Sandhill Cranes 2007).

The plan recommends several management procedures. The degree and timing of their
implementation by the various lead agencies will be influenced by manpower and fiscal and
legislative constraints beyond the scope of the plan. The following procedures within the plan are the
most pertinent to CCP development for the four refuges of the Southeast Idaho Complex:

1. The IDFG, in cooperation with other State and Federal agencies, nongovernmental
organizations, and private parties, will work to annually provide 600-1,000 acres of
supplemental feed crops in strategic locations to help alleviate crop damage. Funding
for this program will come primarily from the interest earned by a Lure Crop
Endowment established from private contributions.

2. Encourage to identify, classify, rank, and catalog habitats used by the RMP throughout
its range to facilitate the protection of important habitat through acquisition, easement,
cooperative agreements, special use permits, and mitigation exchanges and
developments.

3. Promoting increased awareness and understanding of cranes was deemed essential to
the well-being of the RMP cranes. Individual state wildlife agencies and the FWS will
cooperatively develop and distribute information on the life history of RMP cranes and
important management issues.

4. The plan calls on the Subcommittees to consider problem situations and recommend
options to the appropriate state agencies for reducing or eliminating crop damage.
Various individuals, nongovernmental organizations, and other agencies will be
encouraged to suggest solutions.

5. Population surveys are to be done each September when peak numbers of cranes are
present on pre-migration staging areas in summer range states.

6. As appropriate, the Subcommittees will develop research proposals, recommend needed
research, and review research proposals. In these actions, the Subcommittees will give
priority to research conducted on the RMP or regional flocks/subpopulations, rather
than local projects.
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Pacific Flyway Management Plan for the Rocky Mountain Population of Western Canada
Geese (2000)

The purpose of this plan is to improve coordinated management of western Canada geese by
providing goals and objectives to guide wildlife agencies responsible for management programs for a
five-year period.

The western Canada goose (Branta canadensis moffitti) occurring within the Pacific Flyway is
currently recognized for management purposes as consisting of two populations: the Pacific
Population (PP) and the Rocky Mountain Population (RMP) (Krohn and Bizeau 1980). The RMP
population is primarily migratory with geese undertaking spring and fall migrations between
breeding and wintering areas. Due to interstate and international distribution of certain flocks and
shared management concerns, management of this resource requires interstate and international
coordination.

Sixteen reference areas are used in this plan to facilitate management and tabulation of population
and harvest data. These areas were delineated on the basis of band recovery distribution and are
defined in detail by Krohn and Bizeau (1980). The four NWRs of the Southeast Idaho NWR
Complex fall within Southeast Idaho Reference Area 3.

The goal of this management plan is to maintain numbers and distribution of RMP Canada geese to
optimize recreational opportunity while controlling depredation and nuisance problems.

Obijectives of this plan are to:

1. Maintain a breeding population index of 117,000 birds, while considering desired
levels of regional breeding and wintering flocks within individual reference areas. For
Reference Area 3 (Southeastern Idaho) there is a Breeding Population Index of 5,040
and an Objective Breeding Population Index of 5,550;

Maintain seasonal breeding, wintering, and molting distributions;

Maintain suitable breeding and wintering habitats to support distribution objectives;

4. Maintain optimum hunting opportunities and provide for viewing, educational, and
scientific pursuits;

5. Evaluate current population and reference area boundaries to determine if they reflect
true demographic differences among neighboring Canada goose populations (PP, Hi-
Line Population (HLP), and RMP); and

6. Evaluate depredation and nuisance issues and implement management practices where
appropriate.

wmn

The plan recommends several management procedures. The degree and timing of their
implementation by the various lead agencies will be influenced by manpower and fiscal and
legislative constraints beyond the scope of the plan. The following procedures within the plan are the
most pertinent to CCP development for the four refuges within the Southeast Idaho Complex:

1. Annual Breeding Population Index: Breeding population surveys will be conducted
within each reference area throughout the breeding range of RMP Canada geese. These
surveys may be either breeding pair or breeding population surveys.
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2.

Banding Needs Assessment: Banding for monitoring recovery distribution, derivation
of harvest, harvest, and survival rates for individual flocks, will be considered as part of
a needs assessment.

Annual Production Trend Survey: Nesting and/or brood surveys are encouraged in all
reference areas throughout the breeding range of RMP Canada geese.

Annual Midwinter Waterfowl Survey: RMP Canada geese will be counted in all
reference areas that support concentrations of wintering geese during the MWS, which
is normally conducted during the first week in January.

Research: The Subcommittee will, as needed, recommend research and review
proposals for research. The Subcommittee will establish priorities for research based on
the needs of the RMP. Areas of identifiable needed research include Harvest
Information and Range Delineation.

Depredation and Nuisance Problems: Increasing problems with depredation and
nuisance Canada geese facilitated the development of a Flyway Depredation Policy.
The plan asks all agencies to implement programs to assist in the deployment of
management actions to assist landowners.

Pacific Flyway Management Plan for the Rocky Mountain Population of Trumpeter Swans

(2008)

The goal of this management plan is to restore the RMP as a secure and primarily migratory
population, sustained by naturally occurring and agricultural food resources in diverse breeding and
wintering sites (Subcommittee on Rocky Mountain Trumpeter Swans 2008). Management objectives

are:

1.

w

6.

Continue to encourage swans to use wintering areas outside of the core Tri-State Area
while reducing the number of wintering swans in the core Tri-State Area to a maximum
of 1,500;

Rebuild U.S. nesting flocks by year 2013 to at least 165 nesting pairs (birds that display
evidence of nesting) and 718 adults and subadults (white birds) that use natural, diverse
habitats. For Idaho, the plan identifies a target of 30 nesting pairs and 175 adults and
sub-adults, by 2013. Furthermore, the plan calls for specific nesting and adult/sub-adult
objectives for: Grays Lake NWR (10 and 30 respectively); Bear Lake NWR (5 and 25
respectively); and Camas County (1 and 5 respectively).

Expand the breeding range in order to enhance the connectivity of breeding flocks;
Increase the abundance of desirable submerged macrophytes (aquatic plants) in the
Henrys Fork of the Snake River in and near Harriman State Park.

Promote the restoration and development of high quality wetland habitats for breeding
and wintering swans; and
Monitor the population.

Important management strategies to achieve the objectives include:

wrh e

4.

Reduce the attractiveness of HSP [Harriman State Park] by manipulating water levels;
Provide habitat to attain population objectives;

Identify potential breeding and winter expansion areas; 4) evaluate the effectiveness of
raising cygnets from eggs collected in Canada to increase the availability of swans for

release and to increase genetic heterozygosity;

Identify, fund, and implement new wetland projects;
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5. Translocate flightless U.S. and Canadian cygnets as appropriate;

Continue to monitor submerged macrophytes in the Henrys Fork of the Snake River;
Develop and implement an effective public information program; and

Maintain trumpeter swan—compatible, tundra swan sport hunting opportunities in the
Pacific Flyway.

o N

Pacific Flyway Management Plan for the Western Population (WP) of Tundra Swans (2001)

The goal of the tundra swan plan is to ensure the maintenance of the western population (WP) of
tundra swans, at a size and distribution that will provide for all their benefits to society (Pacific
Flyway Council 2001).

Objectives of this plan are to:

1. Maintain a population of at least 60,000 swans to provide suitable public benefits;

2. Maintain current patterns of distribution throughout the WP tundra swan range;

3. Provide breeding, migration, and wintering habitats of sufficient quantity and quality to
maintain the desired numbers and distribution of swans;

4. Provide for aesthetic, educational, and scientific uses of swans; and

5. Provide for sustainable sport and subsistence harvests of WP swans.

Surveillance for Early Detection of Highly Pathogenic Avian Influenza H5N1 in Wild
Migratory Birds (2006)

The overall goal for this strategy is to provide guidance to Pacific Flyway wildlife agencies in
planning and implementing surveillance to detect Asian H5N1 in wild migratory birds. The plan was
intended as a step-down approach from the draft U.S. Interagency Strategic Plan (Interagency HPAI
Early Detection Working Group 2006) to articulate flyway-level objectives, recommend surveillance
strategies, and support further planning in each state to assess available and needed agency resources.

The goal of the national strategy and this Pacific Flyway strategy is early detection of Asian H5N1 in
wild migratory birds—not to assess its prevalence over time, monitor its rate of movement, or
investigate the ecology of the disease.

This strategy did not intend to provide detailed implementation plans for each Pacific Flyway state.
The strategy also does not dictate rigid sampling objectives—the intent is to provide a sense of
priorities, but not to constrain sampling of species or areas deemed important by the states or other
cooperators. Surveillance efforts for Asian HSN1 will involve, by necessity, extensive cooperation at
state and local levels among wildlife agencies, agriculture agencies, public health systems, and other
entities—efforts best left to adaptive approaches by our member agencies. Thus, the scope of this
strategy is focused on a flyway-level framework for surveillance of wild migratory waterbird
populations that are shared and cooperatively managed throughout the Pacific Flyway.

Obijectives of the plan include:

1. Prioritize waterbird species to be sampled for Asian H5N1 in the Pacific Flyway.
2. Recommend a suite of sampling approaches to effectively establish an Asian HSN1
detection system in wild migratory birds.
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3. Provide guidance to states and cooperators to develop state-specific implementation
plans.

4. Recommend procedures to integrate detection efforts within the Pacific Flyway and
with national programs.

5. Describe additional planning efforts and coordination necessary to establish and
maintain an effective Asian H5N1 detection system in the flyway.

1.7.4 Partners in Flight Landbird Conservation Plans

The national Partners in Flight (PIF) program began in 1989 as a coordinated effort to document and
reverse apparent declines in the populations of neotropical migratory birds, those birds that breed
north of Mexico and then migrate to Mexico, Central and South America, and the Caribbean in the
winter months. Their proactive stance is to “keep common birds common.” The National Fish and
Wildlife Foundation took the lead in bringing together Federal, state, and local government agencies,
foundations, conservation groups, industry and the academic community to address the problem of
population declines. The reasons are complex, and include loss of breeding habitat due to
fragmentation, alteration, urban expansion and natural disasters; loss or alteration of habitat in non-
breeding areas and along migratory routes; and brood parasitism. The PIF program was later
expanded to include all nongame land birds.

Today, PIF is an international program, with eastern and western regional coordinators and PIF
Working Groups in each state. In 2000, the American Bird Conservancy (ABC) published the first
comprehensive national plan for the program, titled Partners in Flight: Conservation of the Land
Birds of the United States. This planning document summarizes the goals and priorities of the various
state Bird Conservation Plans, as well as 93 physiographic areas and seven generalized regions of the
continental United States. It also encourages better coordination with other initiatives such as the
NAWMP, U.S. Shorebird Management Plan, and the North American Waterbird Conservation Plan.
PIF initially divided Idaho into three physiographic areas, but for purposes of coordinated bird
conservation, these have now been replaced by the BCRs. Passage of the Neotropical Migratory Bird
Conservation Act in 2001 provided a new Federal commitment to the conservation of neotropical
migrant species addressed by PIF. In September 2003, PIF released a new North American Landbird
Conservation Plan.

Idaho PIF was formed in 1992 to direct resources of PIF partners to the conservation of birds and
their habitats through cooperative efforts in the areas of monitoring, research, management and
education. Idaho PIF is a public-private partnership made up of professionals from State and Federal
natural resource agencies, universities, Native American tribes, private industry and
nongovernmental organizations. The Idaho PIF steering committee is made up of a number of
partners, including representatives from the Idaho Department of Fish and Game, U.S. Fish and
Wildlife Service, USDA Forest Service, Bureau of Land Management, U.S. Geological Survey,
Audubon Society, and the Potlatch Corporation.

Idaho Partners in Flight, Idaho Bird Conservation Plan (IBCP): In January 2000, Idaho PIF
released Version 1.0 of the Idaho Bird Conservation Plan (BCP), which was based on an assessment
of the status of 243 species of breeding birds in Idaho, including waterfowl, shorebirds, waterbirds
and 119 species of Neotropical migrants (Ritter 2000). This assessment identified 60 species of Idaho
breeding birds, considered to be High Priority species in Idaho. These 60 species are organized into
12 habitats, which are listed in the BCP. These habitats in turn were combined and synthesized into
four habitats considered to be the highest priority for Idaho birds: Riparian, Non-riverine wetlands
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(marshes lakes and ponds), Sagebrush Shrublands (excluding salt desert shrub), and Ponderosa Pine
(dry Ponderosa Pine/Douglas Fir/Grand Fir) forests. Each of these four priority habitats is described
in the BCP, along with their importance to birds. Also included in the BCP are statewide habitat
objectives, issues, strategies and tasks for implementing those habitat objectives. For Idaho, the BCP
remains the best statewide summary of species and associated habitat information, and is one of the
primary sources of information used in developing a Coordinated Implementation Plan for Bird
Conservation in Idaho.

The January 2000 Version 1.0 of the Idaho Partners in Flight BCP identified 62 high priority 1daho
species and 68 moderate priority ldaho species. Forty-six of the 62 high priority ldaho species are
found on the Refuge. Thirty-five of these 46 high priority refuge species were classified as a high
priority species for Physiographic Areas other than the Refuge’s Physiographic Area 89 (Columbia
Plateau). Eighteen of these refuge species were ranked a high priority for Idaho-wide distribution,
nine were a priority within Physiographic Area 64 (Central Rocky Mountains), and eight refuge
species were a priority in Physiographic Area 89 (Columbia Plateau). Only one (Wilson’s phalarope)
of the 35 moderate priority Idaho PIF species that occur on the Refuge is classified a priority within
Physiographic Area 89. The remaining moderate priority species occur as an Idaho-wide priority
(n=24), Physiographic Area 64 priority (n=5) and Physiographic Area 80 priority (n=5).

Since the publication of Version 1.0 of the Idaho BCP, Idaho PIF has revised its list of priority bird
species and their respective priority level classifications. The revised list reflects more objective
classification rules, updated PIF priority scores, and a BCR-level approach. Species are classified
into one of four priority-level categories: (1) Level | (highest priority); (2) Level 1l (moderate
priority); (3) Level 111 (low priority); and (4) Level 1V (no priority). Fifty-eight species were
classified as Level I or Level Il priority in BCRs 9 (Northern Rockies) and 10 (Great Basin). Ranking
criteria included Relative Abundance, Breeding Distribution, Non-breeding Distribution, Breeding
Area Importance, Threats to Breeding, Threats to Non-breeding, and Breeding Population Trend.
Also included in the ranking process (in part to help make the BCR-level scores more relevant to
Idaho), is the relative importance of Idaho to a particular species and its conservation, based upon the
abundance of that species in Idaho (Idaho Area Importance). Camas NWR has documented the
occurrence of 32 of the 52 PIF regionally important species for Idaho on the Refuge. Of these 32 bird
species, none were ranked for management action of Critical Recovery (CR); five for Immediate
Action (IM), which include sage-grouse, Lewis’s woodpecker, Brewer’s sparrow, olive-sided
flycatcher, and willow flycatcher, 15 for Management Attention (MA), and 12 for Planning and
Responsibility (PR) oversight.

1.7.5 Recovery Plans

The Endangered Species Act (ESA) (16 U.S.C. 8§88 1531-1544, December 28, 1973, as amended
1976-1982, 1984 and 1988) states in SEC. 8A.(a) that “The Secretary of the Interior ... is designated
as the Management Authority and the Scientific Authority for purposes of the Convention and the
respective functions of each such Authority shall be carried out through the United States Fish and
Wildlife Service.” The Act also requires that “all Federal departments and agencies shall seek to
conserve endangered species and threatened species and shall utilize their authorities in furtherance
of the purposes of this Act.”

No federally listed endangered or threatened species occur within or immediately adjacent to Camas
NWR. There are no goals, objectives, strategies, actions, or tasks identified in any regional ESA
recovery plans applicable to Camas NWR.
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1.8 Issues, Concerns, and Opportunities

1.8.1 Major Issues to be Addressed in the CCP

The core planning team evaluated and presented refuge issues and concerns during public scoping.
Issues are defined as matters of controversy, dispute, or general concern over resource management
activities, the environment, land uses, or public use activities. Issues are important to the planning
process because they identify topics to be addressed in the CCP, pinpoint the types of information to
gather, and help define alternatives for the CCP. Additional issues, concerns, and opportunities were
raised during the public scoping process; we addressed them all in some manner in the Draft
CCP/EA. 1t is the Service’s responsibility to focus planning and the EA analysis on the major issues.
Major issues typically suggest different actions or alternative solutions, are within the Refuge’s
jurisdiction, and have a positive or negative effect on the resource. Major issues will influence the
decisions proposed in the Draft CCP/EA. The following issues, concerns, and opportunities were
presented during public scoping and were considered in the Draft CCP/EA.

1. Wetland Management
a. Water Quantity

The Ecological Integrity Assessment for Camas NWR (Kittel et al. 2012) concluded that Camas
NWR has some of the best condition low elevation wetlands within the local Beaver-Camas
watershed. Camas NWR also has some of the best base-of-the-foothills positioned wetlands in the
entire Upper Snake River Watershed, especially along the northern edge of the Snake River Plain.
The location of Camas’ wetland and riparian areas within a landscape that has largely been converted
to intensive production agriculture, as well as its position within an interior arm of the Pacific
Flyway, make it strategically important for supporting wildlife movement and long-term
conservation of wetland-dependent species. Refuge wetlands are managed to provide high quality
habitat in support of nesting and migrating waterbirds. Current management actions consist of
manipulating water on an annual basis to produce desirable food and cover plant species, and provide
wetland features during appropriate times of the year for resting, foraging, or breeding of wetland-
associated species.

Since the 1980s, the water table in the Camas NWR area has dropped approximately 15 feet (see
Chapter 3). The causes include: a 10+ year drought cycle; cessation of irrigation on the Egin Bench
in the 1980s; local water demands for agriculture; and the incising of Camas Creek, which
exacerbates the effects of a lower water table. Historically Camas Creek overflowed its banks each
spring, creating seasonal and temporary wetlands. In the early 1900s, subirrigation on the Egin
Bench, 15 miles to the east, caused artesian flow in the Camas/Mud Lake area to increase, creating
permanent and semipermanent wetlands. Under this hydrologic regime, which was present at the
time of refuge establishment, wetlands retained water for most of the year.

Since the duration of Camas Creek spring flows is reduced compared to historic conditions and the
local water table has dropped, many of the once-artesian wells have been replaced by mechanical
pumps. Now seven irrigation wells are used to supplement the spring runoff; they are run from mid-
March to October but still cannot keep many of the Refuge’s wetlands hydrated for the length of time
needed for brood rearing to be completed. When the pumps are turned off, most of the water slowly
sinks back into the water table. This leaves many refuge wetlands dry by late fall through the winter.
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At this time, more than 25 percent of Refuge wetlands have been placed in “inactive” status, and
several other large wetlands are dry for much of the year. The current management strategy will not
continue to meet our management goals due to water and budget limitations.

i. Open and Deep Water Habitat: In recent years, some open water and deep emergent
wetland basins at Camas NWR have experienced drier conditions and subsequent heavy
encroachment from a variety of more mesic upland meadow species. If groundwater pumping
were to cease, many of the deep water permanently or semi-permanently flooded wetland
basins would revert to seasonally or temporarily flooded wet meadows, or possibly dry
meadows. If this habitat succession were to occur, it would likely diminish use by waterfowl
and shorebirds, but benefit guilds more associated with those habitat types such as migratory
landbirds, rails, and soras.

ii. Wet Meadow Habitat: Wet meadows are among the rarest plant communities in the region
and provide a diverse realm of wildlife habitat. Wet meadows consist of native grasses and
forbs with almost no trees or shrubs. As previously noted, some seasonal wetland
communities may naturally move toward wet meadow plant species and may need to be
managed as such, but it is unknown how many acres of habitat is necessary to be of benefit to
guilds such as migratory songbirds.

b. Water Quality

As a refuge partially surrounded by agricultural lands, there are external threats that may be
impacting water quality and quantity to refuge wetlands and streams within the surrounding
watershed. There is concern that refuge wetland basins may be acting as sinks for pesticides and
heavy metals received from runoff, or adjacent agricultural practices (see Chapter 3).

c. Water Rights

Due to the perceived reduced levels of water in the Lower Snake River Plain, there has been recent
discussion regarding a call* on groundwater from the Upper Snake River Plain. The Refuge’s
groundwater rights are relatively senior to most of the rights that would be subject to curtailment. Of
the nine refuge groundwater rights established for wildlife and/or irrigation use, three could be
considered junior rights. Impacts to the refuge resources in relation to the extent of a call would have
to be evaluated.

2. Riparian Restoration

Camas Creek and other streams entering the Refuge have been highly altered, off-Refuge, to support
agriculture. This has had a profound impact on the riparian habitats along Camas Creek, Rays Lake,
and Sandhole Lake. Overbank flooding of Camas Creek now rarely occurs, because flows are
reduced in duration compared to historical conditions, and the creek is now deeply incised. As a
result, the Refuge’s willow shrublands are not being rejuvenated. In addition, willows are subject to
increasing browsing pressure from the growing ungulate population.

*A “call” refers to a request by an appropriator for water which the person is entitled to under his decree. Such a call
will force those users with junior decrees to cease or diminish their diversions and pass the requested amount of
water to the downstream senior making the call.
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3. Naturalized Shelterbelt Habitat Maintenance or Restoration

In the 1930s, when the Works Progress Administration (WPA) constructed the refuge headquarters
buildings, crews also planted many trees and shrubs around the compound. Since many of the species
planted are not native, the Service’s default strategy would be to remove the trees and restore the site
to native habitat. However over the years this gallery forest has become an important migration
stopover site for many species of migratory land birds. A study conducted by the Idaho Bird
Observatory in 2005-2006 captured more than 70 species of migratory land birds in and around the
headquarters. Also, two rows of cottonwood trees that are directly adjacent to the refuge compound
has become a traditional roost site for wintering bald eagles. As many as 90 eagles have been
observed in these tree belts at one time.

Most of the cottonwood trees are near the end of their lifespan and are in declining condition. In
order for the Refuge to continue to provide habitat for the migratory landbirds, these trees will need
to be replaced. Work has begun to replace some of the trees and shrubs in and around the
headquarters. However, replacement of these trees has many challenges: securing funds to replace
trees, determining what species to plant, and supplying enough water and protection to ensure that
the trees survive.

4. Sage-steppe Upland Restoration

While Camas NWR has lost much important sage-steppe habitat, a significant portion of that
community is still present on the Refuge and more could be restored. Sage obligates such as sage
grouse and pronghorn currently use the Refuge. The actual extent of existing sage-steppe habitat on
the Refuge is unknown, but the potential extent (based on soil type) is approximately 3,600 acres. It
is imperative that existing sagebrush areas remain intact. A number of threats to sage-steppe exist,
such as wildfire and invasive, nonnative vegetation.

Rehabilitation of potential sagebrush sites is the next priority. Extensive crested wheatgrass plantings
occupy sandy ecological sites that historically would have supported sage-steppe communities.
Crested wheatgrass was established to provide ground cover on abandoned farm fields, or areas
denuded by wildfires. It is widely distributed across the Refuge, ranging from monotypic stands
where little recolonization by native plant species is evident, to more heterogeneous communities
having a representation of both crested wheatgrass and native plants. Wildlife use of crested
wheatgrass on Camas NWR is unknown but considered minimal. Some ungulates may graze it in
early spring and certain bird and small mammal species may use it for cover.

Rehabilitation of monotypic crested wheatgrass stands to native vegetation will prove challenging.
Crested wheatgrass is inherently very competitive due to the species’ phenology and decades of
seedbed accumulation, among other traits. Also, the high cost of rangeland seeding and restoration
undermine the efficacy of restoring sagebrush communities in crested wheatgrass stands.

Other crucial questions include: How important is the Refuge’s sage-steppe community for sage-
obligate species, such as sage grouse, especially in the context of continuity with high value
surrounding habitat? Is there connectivity with other shrub steppe habitats off the Refuge? How have
previously described changes in local hydrology affected refuge upland habitat, particularly sage-
steppe? Is there any noteworthy wildlife value (forage or other) to crested wheatgrass on the Refuge?
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5. Agricultural Cropland Management

Camas NWR currently has a cooperative farming program. Two farmers plant, water, and harvest 80
acres of alfalfa each. The last cutting is left for wildlife. One farmer plants 20 acres of wheat that is
left for wildlife. Two other individuals harvest “wild hay” from the Refuge. They are each allowed to
remove hay from separate 125 acre parcels. The hay, which the individuals pay for, is predominantly
smooth brome grass, quack grass, or both.

The farm fields are heavily used by geese, sandhill cranes, and sage-grouse; they are also used by
moose, deer, and elk. The wheat field is used by a variety of bird species during fall migration.

6. Invasive Species Management

Like many national wildlife refuges, Camas continually battles invasive species in its quest to
maintain biological integrity. Ironically, Camas Creek, the purveyor of life giving water, is also the
primary conduit for invasive species into the Refuge. It washes many seeds into the Refuge from
infestations that have taken hold in upstream pastures. Each summer when the creek bed dries, a
ribbon of leafy spurge grows for many miles. Other species that line the creek banks are black
henbane, musk thistle, Scotch thistle, and houndstongue, which was discovered in 2009.

In the uplands, the problematic species are Russian knapweed, Swainson’s pea, cheatgrass, and to a
lesser extent, smooth brome. In some areas crested wheatgrass has become dominant and
outcompetes native grasses. Spot treatment with herbicides has been the method of choice in most
cases, to avoid impacts to desirable native species such as sagebrush.

Canada thistle grows along the fringe of the Refuge’s wetlands and within its wet meadow habitat. It
is a huge challenge because it grows in places that are difficult to access with equipment and limits
the use of herbicides. In 2009 the Refuge embarked upon a biological control program for Canada
thistle to control this species in inaccessible areas.

Camas NWR cooperates with the Continental Divide Weed Control Area, which works to control
weeds upstream of the Refuge.

7. Wildlife-dependent Recreation

The National Wildlife Refuge System Improvement Act of 1997 identified six priority public uses on
refuges: hunting; fishing; wildlife observation and photography; environmental education; and
interpretation. These uses receive enhanced consideration in planning and management over all other
general public uses on refuges. When compatible, these wildlife-dependent recreational uses are to be
strongly encouraged. These uses, as well as other current or proposed uses, receive an extensive
compatibility review in the CCP before being allowed. Under FWS compatibility policy (603 FW 2),
refuges with limited staffing and funding are required to make efforts to obtain additional resources
or outside assistance to provide wildlife-dependent recreational uses, and to document those efforts
before determining that any of these uses are not compatible.

The Camas NWR must manage an ever-increasing request for visitation and demand for visitor
services programs with a very small staff. Currently, the visitor services program at the Refuge is
mostly “self serve,” with informational kiosks and interpretive displays. To date emphasis has been
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placed on maintaining visitor facilities, welcoming and orienting visitors, answering information
requests, and law enforcement during the bird hunting season.

The main issue to be addressed in the CCP is balancing internal and external demands for increased
refuge recreation with the “Wildlife First” mission of the National Wildlife Refuge System and the
wildlife conservation purposes of Camas NWR.

8. Global Climate Change

Climate change will have effects on species and their habitats throughout the National Wildlife
Refuge System. Mean global temperature has risen rapidly during the past 50 years and is projected
to continue increasing throughout the twenty-first century. Changes in precipitation, diurnal
temperature extremes, and cloudiness—as well as sea level rise—are some of the factors that are
projected to accompany the warming. A coherent pattern of poleward and upward (elevation) shifts in
species distributions, advances in phenology of plants, and changes in the timing of arrival of
migratory birds and other animals on seasonal ranges have been well documented. The effects of
most concern are those that may occur to NWRS trust species that have limited dispersal abilities.
Climate related changes in the distribution and timing of resource availability may cause species to
become decoupled from their resource requirements.

Managing the “typical” challenges to the NWRS requires accounting for the interaction of climate
change with other stressors in the midst of substantial uncertainties about how stressors will interact
and systems will respond. Many NWRS trust species are migratory. Breeding, staging, and wintering
habitats are typically dispersed throughout the system and on non-NWRS lands. The superimposition
of spatially and temporally variable warming on spatially separated life history events will add
substantial complexity to understanding and responding to ongoing conservation challenges. Climate
change will act synergistically with other system stressors, and is likely to impose complex non-
linear system responses to the “typical” challenges. It will be extremely difficult to clearly
understand the influence of non-climate stressors on habitats, populations, and management actions
without accounting for the effects of climate change. Local- to national-scale managers will face the
dilemma of managing dynamic systems without fully understanding what, where, or when the
climate related changes will occur, or how they might best be addressed.

While NWRS policy provides a basis for ecological sustainability, climate change presents new
challenges at unprecedented scales for maintaining biological integrity, diversity, and environmental
health of refuges and the Refuge System. Explicit performance goals and objectives tied to biological
integrity, diversity, and environmental health of refuges and the Service’s conservation targets will be
needed to assess the degree and effectiveness of NWRS response to the challenges of climate change.

9. Inventory, Monitoring, and Adaptive Management

Camas NWR needs natural resource inventory and monitoring protocols and a systematic program to
quantify the efficacy of management actions. The CCP effort should address a process to acquire
needed resource information and the means to make effective, science-based managerial decisions
for resource protection. At a minimum, the strategy should consist of a framework for completion of
basic resource inventories upon which monitoring efforts can be based; creation of experimental
monitoring to evaluate management actions and design; and implementation of operational
monitoring of critical processes and parameters.
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10. Historic and Cultural Resource Management

Over time Camas NWR has been in consultation with SHPO on various projects to ensure
compliance with historic preservation laws. To date most consultations have involved structures
located at the refuge headquarters and living quarters. A field study was conducted in 2005 found
some sites that were potentially eligible for the National Historic Register (see Chapter 5).

The most recent survey of the structures at the Camas NWR headquarters listed three of the buildings
as eligible for listing in the National Register of Historic Places. The three buildings identified are the
Main Office/Quarters # 1, the Old Shop, and the Old Office. These three buildings were built during
the Works Progress Administration days in the late 1930s and early 1940s. Also built during this time
were water control structures and bridges. To date not all of these have been evaluated to determine if
they would be eligible for the National Register of Historic Places (NRHP).

In 2005 an Archaeological Investigation was completed on Camas NWR, but only in specific areas
that were identified as possible locations for prescribed fire or seeding operations. Seven separate
units were identified and surveyed by North Wind Inc. Five separate sites were located that were
considered potentially eligible to the NRHP and required avoidance. Sites identified included two
historic canals, a stone circle, an irrigation canal, and one historic trash dump.

11. Land Protection and Acquisition

The staff of Camas NWR has identified some priority areas both within and outside the current
acquisition boundary that could provide benefits to wildlife if the chance of acquisition were to
occur. One in-holding of about 40 acres exists near the refuge headquarters and acquisition should be
given priority in the event of a willing seller. This area is a true in-holding and is surrounded by the
Refuge on all four sides. At the time of this writing, acquisition is pending on another, 80 acre
inholding, the Bunker Hill Tract.

Another potentially beneficial area outside the current acquisition boundary is the corridor of lands
along Warm Creek. These lands are in private ownership. No surface water is allowed to flow
through Warm Creek, unless the area is in a flood emergency. That surface flow would provide an
important riparian corridor, but would also add surface recharge to Sandhole Lake, which is one the
most important wetlands on Camas NWR.

Any land that comes up for sale with Camas Creek within its boundaries should also be closely
looked at for acquisition potential. Benefits of acquiring such lands would include protecting water
quality, providing riparian habitat for migratory landbirds, and increasing habitat connectivity.

1.8.2 Issues Outside the Scope of the CCP

While CCPs are very comprehensive plans, no single plan can cover all issues. The planning team
has compiled a list of issues which are currently considered to be outside the scope of this CCP.

Livestock Grazing. Reassessing the use of cattle grazing on the Refuge to improve habitat was
suggested during public scoping. Livestock grazing is an economic use that must support
achievement of refuge purposes and System Mission in accordance with 50 CFR 29.1. Livestock
grazing was not included in the alternatives, because under current management domestic livestock
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grazing as a management tool is not required to meet refuge objectives. Livestock grazing was
deemed incompatible with Camas NWR purposes in 1993.

The Department of the Interior and the U.S. Fish and Wildlife Service were sued on October 22,
1992, for alleged violations of the National Wildlife Refuge System Administration Act, the Refuge
Recreation Act, and the National Environmental Policy Act. The suit (Audubon et al. v. Babbitt)
alleged incompatible secondary uses were being permitted on nine refuges and that the Department
of Interior was failing to follow legal requirements in allowing similar uses throughout the Refuge
System. Livestock grazing was specifically cited in the suit as an incompatible secondary use at
Camas NWR.

The suit was settled out of court on October 20, 1993. The settlement agreement made several direct
decisions on secondary uses on the national wildlife refuges identified in the suit. Through the
settlement agreement, the Service discontinued grazing at Camas NWR in 1994. Therefore, grazing
appropriateness and compatibility was not re-evaluated in the development of the Camas NWR
CCP/EA as a future management strategy on the Refuge.

Restoration of Sage-steppe, Camas Creek, and Camas Wetlands to Pre-settlement Conditions.
Camas NWR uplands and wetlands functioned much differently prior to development of commercial
agriculture and irrigation. Current alterations to the historic system have been substantial and include
type conversion of thousands of acres of sagebrush habitat to crop production and depletion of spring
flows and declining groundwater levels from the collective effect of drought, changes in surface
water irrigation acreage and practices, and groundwater pumping. These effects have led to major
structural changes to the Camas NWR including:

1. Altered hydrologic groundwater and surface water regimes
2. Altered Camas creek morphology and flows

3. Fragmented landscapes

4. Altered fire regimes

Because of the strategic importance of Refuge wetlands for supporting wildlife movement and long-
term conservation of wetland-dependent species, migratory birds and other wetland-dependent
wildlife species will remain a primary focus of refuge management in the CCP. However, restoring
the natural hydrology of the Camas ecosystems is not practical at this time. A project of this
magnitude would require major alterations that would affect many outside interests and involve
considerable expense. Therefore the CCP assesses management options (alternatives) that mimic the
natural formative hydrologic processes and provide variable extents of wetland habitats
representative of the historic wetlands.

Camas Creek and Watershed Restoration as Primary Emphasis: Restoration of unimpeded
hydrologic processes throughout a large portion of Camas Creek was considered by the Service, but
was not carried forward for detailed analysis. Although this scenario could result in benefits such as
increased riparian habitat, an aesthetically pleasing view, improved water quality, and a reconnected
floodplain, it could also lead to the loss of prime wetland habitat at Camas NWR, thus falling short of
refuge purpose and trust resource responsibilities, as well as the loss of senior water rights within the
watershed.

Currently, the Camas NWR provides the majority of sustainable wetland habitat in the Sinks Basin.
Camas NWR plays a vital role in providing habitat for waterfowl and waterbirds during breeding and
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migration. It is for this reason that refuge staff must first focus on understanding and increasing
aquatic health Refuge-wide before full watershed scale restoration can be addressed. For these
reasons, the Service rejected a detailed analysis of this alternative.

Exercise of Tribal treaty rights on the Refuge. The Service consulted with the Shoshone-Bannock
Tribe during the development of the Draft CCP/EA. While the Tribe and the Service discussed tribal
treaty rights, including the right to hunt on open and unclaimed lands, the Service believes that
defining the application of tribal treaty rights is outside the scope of this CCP planning effort. Neither
the existence of this CCP/EA nor any portion of its contents is intended to enlarge or diminish treaty
rights, or to have any influence over the resolution of any unadjudicated treaty rights. At their
request, the Service will meet with the Shoshone-Bannock Tribe independent of the CCP process to
develop Memorandums of Understanding (MOUSs) and other instruments that are respectful of the
rights and needs of the Tribe, in accordance with Service Tribal policies and consistent with
preserving the natural and cultural resources of Camas NWR.

1.9 Refuge Vision

Refuge vision statements are broad general statements that describe the long-range desired future
condition of national wildlife refuges, well beyond the 15-year lifespan of the CCP. The vision
statement for Camas NWR will serve as a challenging and worthwhile long-range target toward
which people can direct their energies.

Long before Camas NWR was established in 1937 in eastern Idaho’s high desert,
wet meadows sustained by Camas Creek provided abundant insect life for
waterbirds and sage-grouse to rear their broods. Sandhole Lake provided a year-
round water source for pronghorn, mule deer, and people.

Today, much of the surrounding landscape has been transformed by agriculture.
But Camas NWR still provides a serene setting where tundra swans glide on pools
framed by a brilliant orange sunrise. Here visitors can see a pure white V of snow
geese pressed against a brilliant blue sky, or search for rare warblers in the
willows along Camas Creek. Photographers try their skill at capturing the fall
ritual of a bull elk gathering his herd, and visitors even brave midwinter cold to
watch bald eagles returning to roost in the Refuge’s cottonwood trees.

Camas NWR will continue to provide wetland and sage-steppe habitat for
migratory birds and other native wildlife. Here, people of all ages and abilities
will have the opportunity not only to enjoy, but to better understand the habitats
and wildlife of the eastern Snake River Plain, and the importance of natural
systems. We will use water resources wisely and become a model for energy and
water conservation. We will work with our partners to sustain functional
ecosystems in a changing environment.
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1.10 Refuge Goals

1.10.1 Wildlife and Habitat Goals
Goal 1 (Native Habitats):

Maintain and protect the existing integrity of functional native habitat and restore the
natural range of variability and resiliency of degraded habitats.

Goal 2 (Naturalized Habitats):

Provide high quality forage and cover habitat to increase fitness (e.g., physical condition,
survival, reproduction) for migratory birds.

Goal 3 (Agricultural Habitats):

Provide a supplemental on-Refuge forage base for carbohydrate and protein requirements
of migratory waterfowl and landbirds within the Pacific and Rocky Mountain migratory
corridors.

1.10.2 Public Use Goals
Goal 4 (Wildlife-dependent Recreation and Public Use):

Increase public understanding and appreciation of wildlife, and build support for Camas
NWR by providing opportunities for all visitors to participate in safe, quality wildlife-
dependent recreation and education programs, while minimizing wildlife disturbance or
other impacts to wildlife populations or habitats.

1.11 Planning Process

A core planning team, consisting of a Project Leader, Deputy Project Leader, Refuge Manager,
Refuge Biologist, Complex Planner, and a Regional Planner, began developing the CCP in January
2010. Reviewers and subject matter experts from various divisions within the Service assisted in
CCP development, particularly in reviewing preliminary goals, objectives and strategies, and in
developing alternatives. A list of core team members, and professionals from other agencies and
Service programs who assisted with CCP development is located in Appendix K.

Early in the planning process, the core team identified 40 priority wildlife species (focal species) for
the Refuge, their associated habitats, and other species that would benefit from managing the focal
species. These focal species are listed in Appendix E. Wildlife and habitat goals and objectives were
designed directly around the habitat requirements of species designated as priority resources of
concern. The analytical framework for analyzing the resources of concern and for devising
appropriate conservation objectives and strategies was based on the Service’s Draft Identifying
Resources of Concern and Management Priorities for a Refuge: A Handbook (USFWS 2008b).

Public use planning centered on developing goals, objectives and strategies around the “Big Six”
wildlife-dependent public uses—hunting, fishing, wildlife observation and photography, and
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environmental education and interpretation—and the transportation and infrastructure needs
associated with those uses.

Public scoping began in the summer 2010. In August 2010 scoping meetings were held in Hamer and
Idaho Falls, Idaho. Public commentary was also solicited through distribution of a planning update to
the refuge mailing list. A summary of public involvement to date is in Appendix L. An internal draft
was distributed to Service Region 1 reviewers in February 2013. All changes requested by reviewers
and extended team members and actual changes made were documented.
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Chapter 2. Alternatives, Goals, Objectives, and Strategies

2.1 Consideration in Alternative Designs

During development of the alternatives for this Draft CCP/EA, the Service reviewed and considered
a variety of resource, social, economic, and organizational aspects important for managing the
Refuge. These background conditions are described more fully in Chapters 3, 4, and 5. As is
appropriate for a national wildlife refuge, resource considerations were fundamental in designing
alternatives. House Report 105-106 accompanying the Improvement Act states * ... the fundamental
mission of our System is wildlife conservation: wildlife and wildlife conservation must come first.”

The Refuge’s planning team reviewed available scientific reports and studies to better understand
ecosystem trends and the latest scientific recommendations for species and habitats. The team met
with staff from local, State, Native American Tribes, and Federal agencies, and elected officials to
ascertain priorities and problems as perceived by others. Refuge staff met with refuge users,
nonprofit groups, and community organizations to ensure that their comments and ideas were
considered during Draft CCP/EA development.

2.2 Actions/Alternatives Considered but Not Developed

The details of public participation can be found in Appendix L. During development of the
alternatives, the planning team considered the actions detailed below. All of these actions were
ultimately eliminated for the reasons provided.

Restoration of Camas NWR to Pre-Settlement Conditions. Camas NWR uplands and wetlands
functioned much differently prior to development of commercial agriculture and irrigation. Current
alterations to the historic system have been substantial and include type conversion of thousands of
acres of sagebrush habitat to crop production and depletion of spring flows and declining
groundwater levels from the collective effect of drought, changes in surface-water irrigation acreage
and practices, and groundwater pumping. These effects have led to major structural changes to the
Camas NWR including:

1. Altered hydrologic groundwater and surface water regimes
2. Altered Camas Creek morphology and flows

3. Fragmented landscapes

4. Altered fire regimes

Wetland, migratory birds, and other wetland-dependent wildlife species will remain a primary focus
of refuge management. However, restoring the natural hydrology of the Camas NWR ecosystems is
not practical at this time. A project of this magnitude would require major alterations that would
affect many outside interests and involve considerable expense. Therefore the CCP will assess
management options (alternatives) that mimic the natural formative hydrologic processes and provide
variable extents of wetland habitats representative of the historic wetlands.

Camas Creek and Watershed Restoration as Primary Management Emphasis: Restoration of
unimpeded hydrologic processes throughout a large portion of Camas Creek was considered by the
Service, but was not carried forward for detailed analysis. Although this scenario could result in
benefits such as increased riparian habitat, an aesthetically pleasing view, improved water quality,
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and a reconnected floodplain, it could also lead to the loss of prime wetland habitat at Camas NWR,
thus falling short of refuge purpose and trust resource responsibilities, as well as the loss of senior
water rights within the watershed.

Many rivers and streams flowing from the north side of the Snake River plain are fed by mountain
springs and snowmelt. As these rivers and streams reached the Snake River Plain they encounter
areas where the water disappeared into the ground (sink) and provide direct recharge for the aquifer.
If and when the aquifer was fully recharged the excess water would continue to flow across the
landscape and eventually reach the Snake River. Currently, the Camas NWR provides the majority of
sustainable wetland habitat in a group of watersheds called the lost streams of Idaho, or the “Sinks
Basin.” Camas NWR plays a vital role in providing habitat for migratory bird species during
breeding and migration within the “Sinks Basin.” It is for this reason that refuge staff must first focus
on understanding and increasing aquatic health Refuge-wide before full watershed scale restoration
can be addressed. Therefore the Service rejected a detailed analysis of this alternative.

Upland Restoration as Primary Management Emphasis: The Service looked at the option of
elevating upland restoration as the predominant habitat management emphasis of the Refuge, due to
limitations in groundwater availability for wetland management. This alternative would have
severely limited wetland and riparian habitat management and diverted available resources away
from refuge purposes. The Service therefore rejected a detailed analysis of an upland emphasis
alternative. However, an alternative where upland and wetland/riparian management have equal
emphasis was developed by the Refuge.

Livestock Grazing. Reassessing the use of cattle grazing on the Refuge to improve habitat was
suggested during public scoping. Livestock grazing is an economic use that must support
achievement of refuge purposes and the NWR System Mission in accordance with 50 CFR 29.1.
Livestock grazing was not included in the alternatives, because under current management domestic
livestock grazing as a management tool is not required to meet refuge objectives and was deemed
incompatible with Camas NWR purposes in 1993.

The Department of the Interior and the U.S. Fish and Wildlife Service were sued on October 22,
1992, for alleged violations of the National Wildlife Refuge System Administration Act, the Refuge
Recreation Act, and the National Environmental Policy Act. The suit alleged incompatible secondary
uses were being permitted on nine refuges and that the Department of Interior was failing to follow
legal requirements in allowing similar uses throughout the Refuge System. Livestock grazing was
specifically cited in the suit as an incompatible secondary use at Camas NWR.

The suit was settled out of court on October 20, 1993. The settlement agreement made several direct
decisions on secondary uses on the national wildlife refuges identified in the suit. Through the
settlement agreement, the Service discontinued grazing at Camas NWR in 1994. Grazing
appropriateness and compatibility will not be re-evaluated in the development of the Camas NWR
CCP/EA as a future management strategy on the Refuge.

Expanding Off-Refuge Recreational Opportunities. Suggestions were made for the Refuge to
work with the County to increase off-Refuge wildlife observation opportunities along the south and
east boundaries of the Refuge for pedestrians, bicyclists, and others. The Fish and Wildlife Service
has no jurisdiction over adjacent land at Camas NWR. While the CCP does assess alternatives to
increase access and opportunities for wildlife-dependent recreation on the Refuge, persons interested
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in off-Refuge outdoor activities and visitation would need to work with the State of Idaho, County, or
private landowners.

2.3 Alternative Descriptions

2.3.1 Features Common to All Alternatives

All alternatives contain some common features. These are presented below to reduce the length and
redundancy of the individual alternative descriptions.

Implementation subject to funding availability.

Under each alternative, actions will be implemented The CCP sets priorities for

over a period of fifteen years as funding becomes implementation. Actions will be
available. Project priorities, and funding needed to implemented over a period of 15
implement the CCP, are described in Appendix C. years as funding becomes available.

The Refuge will continue to work with partners to
implement the CCP by sharing science, providing
updates on successes and challenges, initiating

discussions, encouraging participation, and hosting working groups.

State, local, and interagency coordination. Under all alternatives, the Service would continue to
maintain regular discussions with the Idaho Department of Fish and Game (IDFG). Key topics of
discussion would include habitat management for waterfowl and other migratory birds; updates of
waterfowl management plans; wildlife monitoring; hunting and fishing seasons and regulations; and
management of Federal and State-listed species.

Refuge management efforts, such as invasive species control and land and water acquisitions, will be
coordinated with the adjacent Idaho Department of Fish and Game (IDFG) Mud Lake and Market
Lake Wildlife Management Areas (WMAs), the Continental Divide Weed Management Area
(CWMA), and Jefferson County, ID.

Tribal coordination. The Service would coordinate and consult with the Shoshone-Bannock Tribes
of Idaho on a regular basis regarding issues relating to the traditionally shared resource interests. The
Service would also seek assistance from the Tribe, as needed, on issues related to cultural resources
education and interpretation, special programs, and the National Historic Preservation Act (NHPA).

Maintain Waterfowl Habitat in Support of Pacific Flyway Planning Efforts. The Pacific Flyway
Council (PFC) prepares management plans for populations of swans, geese, and sandhill cranes in
the Pacific Flyway (www.pacificflyway.gov). These plans help State and Federal agencies
cooperatively manage migratory game birds under common goals. Defining the role and extent of
waterfowl habitat, including sanctuary areas (areas closed to hunting and significant disturbance from
other public uses) is a component of Pacific Flyway waterfowl management plans. Camas NWR will
continue to manage waterfowl habitat and will make adjustments as needed, in support of these plans
(see Chapter 1).

Maintenance and updating of existing facilities. Periodic maintenance and updating of refuge
buildings and facilities will be necessary regardless of the alternative selected. Periodic updating of
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facilities is necessary for safety and accessibility, reducing the Refuge’s carbon footprint, and to
support staff and management needs.

Adaptive Management. The Refuge will be using an adaptive management (AM) decision making
process to implement management strategies authorized in the Comprehensive Conservation Plan
(CCP). Adaptive management is a science-based public participation process for evaluating and
adjusting a conservation effort relative to goal achievement as experience and knowledge are gained
through implementation, study and discussion. The Refuge and its collaborative partners support the
fact that AM promotes flexible decision making which can be adjusted in the face of uncertainties, as
outcomes from management actions and other events become better understood. As the CCP is
implemented, AM will help the Refuge achieve diverse goals while enhancing wildlife benefits,
advancing scientific knowledge, and improving working relationships among stakeholders.

The principle of AM is based on the recognition that ecosystem function is inherently complex and
often results in knowledge gaps. AM implementation means a firm commitment to the development
of measurable outcomes and the application of rigorous evaluation and monitoring methods to
determine whether management goals are being met. Careful monitoring of these actions advances
scientific understanding and helps adjust policies or operations as part of an on-going learning
process. This is not a “trial and error” process but rather emphasizes “learning while doing,” which
recognizes the importance of incorporating new information as it becomes available. AM requires
flexibility and an ability to acknowledge risks/failures while using new knowledge in a constructive
manner to make adjustments while building a foundation for ongoing learning/adjustment.

The Refuge is committed to a rigorous and inclusive AM approach to enhance public confidence in
the ability of the Refuge to transfer the theory to practice. The Refuge recognizes as it moves forward
with CCP implementation that there is a critical need for transparency. This transparency, as it
pertains to AM, needs to include both the learning and decision making processes. The following
discussion describes how the Refuge will move forward through AM.

e INFORMATION SHARING/LEARNING: The Refuge is committed to an AM process that
will bring diverse interests together through various forums to share information and site
specific results so that all those engaged, including the Refuge, can learn together. These
forums will evolve through time but would include mechanisms such as the Aquatic Health
Coalition, the Ecology Working Group and an evolution of the Collaborative Planning
Group. The timing and frequency of information sharing/learning will be determined by how
rapidly new information is being acquired, level of partners’ interest/engagement, ecological
cycles and the forum being used. The Refuge will share the results of its inventory and
monitoring work. Additionally, the Refuge will be responsive to partners’ requests for open
discussion and collaboration in assessing the need for adaptive changes in management.

e DECISION MAKING: As the Refuge and partners learn through the AM process, new
information may show the need for adjustments, confirm existing strategies or identify
additional information needs. Based on the best information available at the time, the Refuge
will make decisions for future management actions. As with the sharing/learning aspects of
AM, the Refuge recognizes the importance of transparency for decisions made during the
AM process. The Refuge is committed to bringing together interested parties to assist with,
the evaluation of available information and consultation about management options and their
implications prior to making course changing decisions. This process does not diminish the
Refuge’s legal authority to make decisions, but rather serves to enhance the decision making

2-4 Chapter 2. Alternatives, Goals, Objectives, and Strategies



Camas National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment

process by enabling the Refuge to approach issues from multiple perspectives, thereby
finding creative solutions to complex challenges.

Inventory and Monitoring. Current and proposed new inventorying and monitoring (I&M) policy
(863 FW 1 to supersede 701 FW 2) requires refuges to prepare 1&M plans. Refuge 1&M plans have
two sequential phases (parts):

1. A prioritized list of surveys for approval by the refuge supervisor.
2. Individual protocols based upon the finalized list of surveys.

An interim (2014-2015) 1&M goal (Goal 4), objectives (Objectives 4.1-4.4), and near-term strategies
are developed for this CCP. A full 1&M step down plan will be developed for Camas NWR in 2016.
The Refuge 1&M Plan will consist of three components. The first is a prioritized list of surveys and
methods for a refuge. The second table provides a justification regarding how each survey informs
refuge resource management decisions. The third table focuses on time frames (calendar) to complete
training, fieldwork, data management and analyses, and reporting for each survey.

Invasive species control. Because invasive plants and animals currently represent a threat to the
Refuge’s wildlife and habitat, control of invasive species will be a high-priority management activity
in all alternatives. State-listed noxious weeds would continue to be a primary management concern.
Non-noxious weeds such as common mullein, horseweed, and tumble mustard also limit the Refuge’s
ability to provide high-quality habitat for migratory birds and other trust species, and will be
controlled to the degree that funding permits. Invasive species control will be initiated prior to or
concurrently with habitat restoration efforts. The Refuge’s Integrated Pest Management Plan is
included in this CCP (Appendix F).

Integrated Pest Management (IPM). In accordance with 517 DM 1 and 569 FW 1, an integrated
pest management (IPM) approach would be used, where practicable, to eradicate, control, or contain
pest and invasive species (herein collectively referred to as pests) on refuge lands. IPM would
involve using methods based upon effectiveness, cost, and minimal ecological disruption, which
considers minimum potential effects to non-target species and the refuge environment. Pesticides
may be used where physical, cultural, and biological methods or combinations thereof, are
impractical or incapable of providing adequate control, eradication, or containment. If a pesticide
would be needed on refuge lands, the most specific (selective) chemical available for the target
species would be used unless considerations of persistence or other environmental and/or biotic
hazards would preclude it. In accordance with 517 DM 1, pesticide usage would be further restricted
because only pesticides registered with the US Environmental Protection Agency (USEPA) in full
compliance with the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and as provided in
regulations, orders, or permits issued by USEPA may be applied on lands and waters under refuge
jurisdiction.

Environmental harm by pest species would refer to a biologically substantial decrease in
environmental quality as indicated by a variety of potential factors including declines in native
species populations or communities, degraded habitat quality or long-term habitat loss, and/or altered
ecological processes. Environmental harm may be a result of direct effects of pests on native species
including preying and feeding on them; causing or vectoring diseases; preventing them from
reproducing or Killing their young; out-competing them for food, nutrients, light, nest sites or other
vital resources; or hybridizing with them so frequently that within a few generations, few if any truly
native individuals remain. Environmental harm also can be the result of an indirect effect of pest
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species. For example, decreased waterfowl use may result from invasive plant infestations reducing
the availability and/or abundance of native wetland plants that provide forage during the winter.

Environmental harm may involve detrimental changes in ecological processes. For example,
cheatgrass infestations in shrub steppe greatly can alter fire return intervals, displacing native species
and communities of bunch grasses, forbs, and shrubs. Environmental harm may also cause or be
associated with economic losses and damage to human, plant, and animal health. For example,
invasions by fire-promoting grasses that alter entire plant and animal communities by eliminating or
sharply reducing populations of many native plant and animal species can also greatly increase fire-
fighting costs.

See Appendix F for the Refuge’s IPM program documentation to manage pests for this CCP. Along
with a more detailed discussion of IPM techniques, this documentation describes the selective use of
pesticides for pest management on refuge lands, where necessary. Throughout the life of the CCP,
most proposed pesticide uses on refuge lands would be evaluated for potential effects to refuge
biological resources and environmental quality. These potential effects would be documented in
“Chemical Profiles” (see Appendix F). Pesticide uses with appropriate and practical best
management practices (BMPs) for habitat management as well as cropland/facilities maintenance
would be approved for use on refuge lands where there likely would be only minor, temporary, and
localized effects to species and environmental quality based upon non-exceedance of threshold
values in Chemical Profiles. Hazard analysis and critical control points planning (HACCP) is a tool
to aid natural resource managers identify critical control points in their activities to decrease the
spread of invasive species. The HACCP Wizard Version 2.04 (http://www.haccp-
nrm.org/Wizard/default.asp) will be used to construct plans for staff, contractors, volunteers, and
other users of the Refuge to evaluate their activities and address ways to conduct their activities to
limit the chance of spreading invasive species.

Cooperative Farming. The Refuge will evaluate the use of cooperative agreements (CLMAS) for
crop cultivation, haying, or the harvest of vegetative products, including plant life, growing with or
without cultivation on the Refuge. CLMA are share-in-kind agreements whereby the cooperator is
allowed to farm on the Refuge in exchange for work to benefit management of the Refuge (50 CFR
29.2).

Water Rights. The right to use water on the Refuge is managed through the State of Idaho’s
Department of Water Resources. Water rights in Idaho are managed by two basic principles: (1) first
in time, first in right, and (2) beneficial use. All water use on the Refuge has some form of a State
certified water right. To protect the habitats and values associated with springs, the Service will take
steps to file a groundwater right under all alternatives. Refuge objectives are to obtain water supplies
of adequate quantity and quality, and the legal rights to use that water, for development, use, and
management of Service lands and facilities, and for other congressionally authorized objectives such
as protection of endangered species and maintenance of instream flows (430 FW 1).

These objectives will be achieved at Camas NWR by: a) Reviewing and documenting the need for
and use of refuge water; b) Identifying and evaluating water rights appurtenant to, or which may be
applied to beneficial use on, lands proposed for protection, restoration, enhancement, development,
or acquisition; c) Asserting appropriative, riparian, vested, and reserved water rights in proper
administrative and judicial forums; d) Submitting applications for new State appropriative water
rights and changes to existing State appropriative water rights according to State law; e) Providing
technical and evaluation data to the Solicitor and Department of Justice to resolve and water rights
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controversies that may develop through negotiation and litigation; f) Identifying and pursuing
opportunities to acquire water through mitigation, settlement of potential or future litigation,
legislation, or other means to satisfy Service objectives; and g) Communicating water rights technical
and policy guidance to project leaders and Service managers.

Removal of In-Stream Obstructions. The Refuge would accommodate downstream water users for
the removal of in-stream obstructions in Camas Creek, as per the conditions of the Mud Lake Water
Decree.

Fire Management. The goal of fire management is to plan and implement actions that help
accomplish the mission of the National Wildlife Refuge System. That mission is to administer a
national network of lands and waters for the conservation, management, and, where appropriate,
restoration of the fish, wildlife, and plant resources and their habitats within the United States for the
benefit of present and future generations of Americans (095 FW 3.2).

The current Southeast Idaho National Wildlife Refuge Complex Fire Management Plan (2009;
Appendix G) is a working reference for fire program implementation that formally documents the
fire management program elements. The Fire Management Plan is to be written to meet Department
and U.S. Fish and Wildlife Service requirements that every area with burnable vegetation must have
an approved FMP. An approved FMP allows the Southeast Idaho National Wildlife Refuge Complex
to consider a wide range of management responses to wildfires and to conduct prescribed fires;
without it, prescribed fires cannot be conducted and only wildfire suppression strategies may be
implemented.

In compliance with the USFWS requirement that refuges review and/or revise fire management plans
(FMPs) at a minimum of 5-year intervals or when significant changes are proposed, such as might
occur if significant land use changes are made adjacent to USFWS lands (621 FW 2), the FMP will
be revised within one year of CCP completion. The revised FMP will address objectives, strategies,
and resource considerations that are identified in the CCP, for example use of prescribed fire,
response to wildfire incidents, and rehabilitation/stabilization of areas burned by wildfire. The
revised FMP would be a step down management plan from the CCP and is a fundamental strategic
document that guides the full range of fire management related activities including organization,
facilities, equipment, staffing needs, activities, timing, locations, and budgetary procedures.

Law Enforcement. The goal of law enforcement at Camas NWR s to protect natural resources and
maintain the peace and safety of the visitors and employees of the Refuge. Law enforcement
activities will include patrols to establish and maintain an effective, professional, and courteous law
enforcement presence to eliminate unauthorized uses by creating and fostering partnerships with the
County Sheriff, IDFG, BLM, Tribe, and FS Law Enforcement to provide mutual aid benefits. The
Service will investigate reports of violations in a timely fashion.

Cultural resource protection and compliance. Cultural resource management is an integral part of
Camas National Wildlife Refuge management, not just because the law mandates it but for the
unique information it can bring to our understanding of the environment.

Actions with the potential to affect cultural resources will undergo a thorough review before being
implemented, consistent with the requirements of cultural resource laws. All ground-disturbing
projects will undergo a review and compliance with the National Historic Preservation Act.
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The following cultural resource issues are addressed in the goals and objectives of the Refuge’s
Cultural Resource Management Plan (Appendix H):

1. Maintaining the integrity of the Refuge’s cultural resources while managing and
restoring wildlife habitat.

2. Consulting with federally recognized tribes on the management of Native American
cultural resources in a manner that facilitates the mission of the Refuge and addresses
issues of importance to the Tribes.

3. Working and consulting with federally recognized tribes on the disposition of human
remains, funerary objects, sacred objects and objects of cultural patrimony as defined
under the Native American Graves Protection and Repatriation Act.

4. Incorporating cultural resources into interpretive and educational programs that
illustrate humankind’s interaction with the natural world.

Climate Change. Refuge staff will participate in and contribute to climate change assessment
efforts, including those underway at a landscape scale, such assessments being conducted by the
Great Northern Landscape Conservation Cooperative (LCC). LCCs are formal science-management
partnerships consisting of the Service, other Federal agencies, states, tribes, NGOs, universities, and
other entities. LCCs provide science support, biological planning, conservation design, research, and
design of inventory and monitoring programs to address climate change and other environmental
stressors in an integrated fashion. As needed, objectives and strategies will be adjusted to assist in
enhancing refuge resources’ resiliency to climate change. Refuge staff will also continue to pursue
and engage in efforts to reduce energy consumption in refuge operations, including the use of fuel
efficient vehicles.

Reduce the Refuge’s carbon footprint. The Service has developed a Strategic Plan for Responding
to Accelerating Climate Change in the 21st Century (2010), and a five-year Action Plan outlining
specific actions needed to implement the Strategic Plan. The Action Plan calls for the Service to
make its operations carbon-neutral by 2020. The Refuge will work toward this goal by replacing its
current vehicles with more fuel efficient vehicles, and by building appropriately sized, energy
efficient facilities, as funding becomes available. The Refuge will also reduce the carbon footprint of
land management activities by using energy-efficient techniques, where feasible and in line with
management goals. The Refuge will also explore ways of offsetting any remaining carbon balance,
such as carbon sequestration.

Wilderness review. The Service’s CCP policy requires that a wilderness review be completed for all
CCPs. If it is determined that the potential for wilderness designation is found, the process moves on
to the wilderness study phase. As part of the process for this Draft CCP/EA, the planning team
completed a wilderness review (Appendix D). This review concluded that the Refuge is not suitable
for wilderness designation.

Emphasis on wildlife-dependent public uses. The National Wildlife Refuge System Administration
Act, as amended, mandates that NWRs provide wildlife-dependent public uses, including hunting,
fishing, wildlife observation and photography, interpretation, and environmental education, when
these uses are compatible with the needs of wildlife. Therefore, providing compatible wildlife-
dependent public uses is a high priority in all alternatives.

Volunteer opportunities and partnerships. Volunteer opportunities and partnerships are key
components of the successful management of public lands, and are vital to refuge programs, plans,
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and projects, especially in times of static or declining budgets. In the future, successful
implementation of native habitat restoration, inventory and monitoring, and environmental education
and interpretation programs will require the use of partnerships and volunteers.

Participation in planning and review of regional development activities. The Service will
actively participate in planning and studies pertaining to future industrial and urban development,
transportation, recreation, contamination, and other potential concerns that may affect refuge
resources. The Service will continue to cultivate working relationships with county, State, and
Federal agencies to stay abreast of current and potential developments, and will use outreach and
education as needed to raise awareness of refuge resources and dependence on the local environment.
The Refuge will ensure compliance with regulatory statutes, when local partnerships cannot resolve
issues affecting refuge habitats.

Land Protection and Conservation. We will participate in area conservation planning efforts in
cooperation with other refuges; State, Federal, and local agencies; and interested parties to assess and
identify land conservation priorities. Land conservation as part of the NWRS may include land
protection such as fee title acquisition, conservation easements, and cooperative agreements.

In all alternatives, the Service would work with local partnerships to identify and consider both small
scale and landscape scale conservation priorities within Upper Snake River Area. The Service will
foster social-ecological objectives to respond to and shape ecological change, by attempting to:
understand the habitat needs of key wildlife species, understand effects of climate change, conserve
water resources, increase groundwater recharge to benefit depleted water tables, decrease the
dependence of non-renewable energy sources, and decrease soil erosion.

Under all alternatives, a Preliminary Project Proposal (PPP) would be developed within three years
of CCP completion. If the PPP by the USFWS Director is approved, a more detailed Land Protection
Planning (LPP) process would then be initiated to address large-scale land protection alternatives and
help to prioritize adjoining lands that are most critical for protection of refuge water quality and
quantity; have the highest quality sage-steppe and wetland habitat; and provide the best opportunities
for habitat restoration. The LPP strategies would be developed with input from the public, State,
county, non-governmental organizations, and other refuge partners to ensure that any local land
protection and acquisition occurs in a coordinated and efficient manner. A separate decision making
NEPA process would consider a range of alternatives for possible new land protection efforts. Tools
for land protection include easements, agreements, and fee title acquisition.

On a smaller scale the Refuge will actively pursue land protection and acquisition within and
adjacent to the boundary of Camas NWR. Land protection actions will be prioritized for: lands with
existing commitments to purchase or protect; lands with active water rights attached to them;
biological important habitat for wildlife species; significance of the area to refuge management and
administration; and lands with existing or potential threats to wildlife habitat, which need to be
remediated.

2.3.2 Alternative Description Summary

A brief description of each alternative follows. Maps displaying the three alternatives follow the
alternatives descriptions. Maps 3-5 display habitat areas proposed under each alternative, while maps
6-8 display public use facilities proposed under each alternative.
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Alternative 1: Provide Breeding Habitat; Prioritize Non-Consumptive Wildlife-dependent
Recreation (Current Management)

Wildlife and Habitat:

The Refuge would continue to be managed to provide consistent deep wetland habitats April through
October, to support reliable levels of annual waterfowl production. Providing hemi-marsh habitat
(habitat with approximately equal areas of emergent vegetation and open water) is the primary
management emphasis, which frequently occurs at the expense of advancing management for
improved riparian habitat function. Deeply flooded wetlands would be maximized by diverting 58.1
cfs of Camas Creek surface flows, consistent with refuge water rights, from April through July in an
average flow year, into six managed wetland impoundments. Groundwater pumping would
compensate for surface water seepage into the ground, and would be used to maintain deep wetland
habitat through October.

Camas Creek would remain highly altered (diked and incised). Minimal overbank flooding would
occur approximately one in every six years, in the late spring to early summer. Overbank flood
events that inundate the historic Camas Creek floodplain on the Refuge would be rare (approximately
once every 20 years). The majority of Camas Creek surface waters (58.1 cfs) would continue to be
diverted into managed wetlands. Camas Creek flows below the diversion structure would only occur
above 58.1 cfs when additional flow is released past the diversion structure downstream through
Camas Creek (In an average year Camas Creek flows below the refuge point-of-diversion would be
expected to occur for only 3 to 6 weeks). Species benefiting from the resulting riparian habitat are
migratory land birds, upland game birds, and big game species.

Upland habitats (sage steppe and grasslands) management would be minimal. Upland maintenance
and protection would occur through invasive species control and monitoring. Areas of upland habitat
impacted by wildfire, and 90 acres of previously farmed lands that are now in brome and quack grass
monocultures, would be rehabilitated with native grasses and shrubs.

Shelterbelt habitats would be managed for tall mature cottonwoods with a native understory of
smaller trees and shrubs for the benefit of migratory landbirds. Cottonwoods within naturalized
shelterbelt habitats would continue to be irrigated and large trees near the end of their life-span would
be replaced. Non-native shelterbelt understory trees and shrubs would continue to be replaced with
species that are native to ldaho.

The Refuge would cooperatively farm about 160 acres in the Well #7 and #9 fields, consisting of 140
acres of irrigated alfalfa and 20 acres of irrigated small grain for waterfowl, cranes, upland game
birds, and big game species that inhabit the Refuge. The Refuge would use cooperative farming
agreements with area farmers to plant agricultural fields using refuge-owned irrigation equipment
(Well #7 Field) and privately owned irrigation equipment (Well #9 Field). Approximately 330 acres
of formerly farmed fields would be flood-irrigated annually, and 150 acres of these fields would be
hayed annually.

Public Use:

The Refuge would continue to provide quality wildlife observation and photography opportunities.
Wildlife observation prospects are enhanced by the maintenance of a ¥ mile birding trail within
shelterbelt habitat and a viewing platform overlooking Camas Creek riparian habitat. A 6.3 mile,
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two-way auto tour route is maintained year round, but may be closed at times in winter due to ice or
snow. In addition to the auto tour route, 6.5 miles of refuge roads (leading to and within the north and
south waterfowl and upland game bird hunting areas) are open to vehicle and pedestrian traffic
during the hunt season. Year-round hiking, biking, jogging, cross-country skiing, and/or snowshoeing
are allowed on approximately 27 miles of unimproved service roads. Off-road hiking is permitted
throughout the Refuge from July 15 through February 28. Dog walking, with pets on leash or under
close control, is allowed in areas where other public uses occur. Horseback riding is prohibited.
(Although the use of horses by grazing permittees on the Refuge was once allowed, this was
discontinued when the grazing program was terminated in 1994. The Refuge has never been
officially opened to horseback riding by the general public.)

There are currently no Environmental Education (EE) facilities or staff dedicated to EE. Currently
the refuge manager provides refuge tours and educational programs upon request. Approximately six
to ten programs are provided annually, reaching 150 to 200 students annually. Volunteers currently
provide environmental education programs to an additional 250 students annually. While the Refuge
relies on a small cadre of dedicated volunteers to run educational and other programs, the size of the
volunteer program is currently limited by lack of staff to recruit, train, and manage volunteers.

The Refuge would continue to provide limited opportunities for hunting of migratory game birds
(ducks, geese, mergansers, American coots, and Wilson’s snipe) and upland game birds (ring-necked
pheasants, gray partridge, and sage-grouse) on two separate units totaling approximately 2,510 acres.
Big game hunting is not allowed.

Visitor information would continue to be disseminated through a self-serve informational kiosk
collocated with an adjoining comfort station and paved parking area. There is a small visitor contact
area in the refuge office that is staffed on weekdays during normal business hours when employees
are available.

Alternative 2: Increase Variability of Wetland Habitats; Increase Wildlife-dependent
Recreation Opportunities (Preliminary Preferred Alternative)

Wildlife and Habitat:

The Refuge would provide a more diverse array of wetland, riparian, and upland habitats for not only
waterfowl, but a variety of migratory birds and other wildlife.

Over the next four years, as the Refuge develops a wetland and riparian rehabilitation plan (see
below), wetlands would be managed in a more dynamic nature. Of the six refuge wetland
impoundments, no more than three to four would be annually deep flooded for hemi-marsh habitat,
with two to three impoundments annually drawn-down dry, and one to two impoundments managed
as seasonally flooded shallow marsh habitat. This would simultaneously provide more natural
variability in wetland habitats, while reducing the Refuge’s dependency upon groundwater pumping.

Using the results of site-specific assessments, hydrogeomorphic (HGM) modeling, and pilot projects,
the Refuge would develop a long-term rehabilitation plan for Camas Creek and refuge wetlands
(Wetland and Riparian Rehabilitation Plan) by 2017. Under this plan, water would be managed to
mimic natural variability in hydrologic processes, while simultaneously conserving groundwater
resources and rehabilitating partial riparian habitat function. An engineering feasibility study, using
the results of HGM modeling (scheduled for completion in the next two years) would be used to
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determine the best engineering solution to achieve this goal. Using the results of these studies,
wetland management and infrastructure (e.g., dikes, levees, ditches) would be removed, modified, or
relocated to restore, where possible, the partial historic extent of some shallow marsh and wet
meadow habitats. New diversion structures and additional points of diversion would be constructed
to increase the efficacy of water delivery. This infrastructure would only partially deflect Camas
Creek flows into managed wetland areas, while simultaneously allowing partial flow to remain in the
Camas Creek channel. As in Alternative 1, groundwater pumping would still be used to compensate
for losses of surface water to groundwater seepage. However, supplemental pumping efforts would
attempt to mimic shallower seasonal wetlands, rather than an expansive deep hemi-marsh.

The goal of Camas Creek restoration would be a partial reinstatement of historic habitat function,
including increased frequency, duration and extent of overbank flows. Under this alternative,
assessments and pilot projects necessary to develop the Wetland and Riparian Rehabilitation Plan
would be completed as funding, staff time, and resources allow. The Service would consult with a
large range of riparian experts, evaluate an array of possible enhancement scenarios, and use results
of pilot projects to develop the Plan. Immediate actions within four years of CCP completion may
include a pilot project to partially lower the bank berms of Camas Creek in strategic locations. In
average or abundant water years, the Refuge would balance Camas Creek diversions between
wetland and riparian management needs to ensure partial riparian flow and function below the refuge
diversion points.

Inventory and monitoring efforts would place high priority on information that assists the Refuge in
building a baseline data layer that could be used in pursuing riparian rehabilitation activities while
furthering our understanding of adjacent habitats. More in-depth, site-specific assessments would be
done if opportunities arise (e.g., funding availability and additional refuge staff).

Efforts to stabilize and rehabilitate upland habitats (sage-steppe and native grassland) would increase,
but this would be lower priority and subordinate to the primary refuge emphasis on wetland
management. The Refuge would not dismiss opportunities for large-scale efforts (described in
Alternative 3) to restore habitat connectivity, function, and processes, but wetland and riparian
rehabilitation would remain the management priority. Therefore large-scale upland habitat
management would occur only as additional funding and time allows. Upland rehabilitation in this
Alternative would be similar to Alternative 1 in scope and acreage, but in addition, small test plot (<1
acre) experimental restorations of sagebrush habitat components would be implemented in areas
dominated by crested wheatgrass.

Similar to Alternative 1, the headquarters shelterbelt habitat would be managed for tall mature
naturalized cottonwoods and for native trees and shrubs within the understory. However, the Refuge
would not initiate replacement of tall mature cottonwood trees or native understory trees and shrubs
until additional supplemental funding sources were secured. Native tree plantings would be irrigated
by renewable energy drip irrigation in the same location where current groundwater irrigation
capabilities exist.

Farming would predominately continue on the Refuge as characterized in Alternative 1, with the
Refuge farming 160 acres within the Well #7 field (80 acres of which 20 are small grain and 60 acres
alfalfa) and the Well #9 field (80 acres of irrigated alfalfa). The Refuge would continue to use
cooperative farming agreements with area farmers to plant agricultural fields using refuge-owned
irrigation equipment (Well #7 Field) and privately owned irrigation equipment (Well #9 Field).
Agriculture fields would be rotated after two consecutive years of cropping small grains into a six-
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year alfalfa planting. Should the current cooperative farmer decide to no longer farm the Refuge and
remove his irrigation equipment, the Refuge would attempt to purchase irrigation equipment and
continue to cooperatively irrigate and farm the Well #9 Field. Should the Refuge be unable to acquire
irrigation equipment, the Alternative 2 contingency is to implement rotational dryland farming
practices on the Well #9 Field for 20 to 40 acres of dryland grain and 20 to 40 acres of dryland
alfalfa. Approximately 45 percent (150 acres) of formerly farmed fields would be irrigated and hayed
annually.

Public Use:

The Refuge would expand quality wildlife observation and photography opportunities. The existing
% mile shelterbelt birding trail would be lengthened to 1.3 miles and the existing viewing platform
within Camas Creek riparian habitat would be maintained. The use of personal portable photo blinds
would be allowed on the Refuge within 100 feet of refuge roads or trails.

As in Alternative 1, a 6.3-mile auto tour route would be maintained year round; however the route
would be changed from two-way to one-way. 6.5 miles of refuge roads (leading to the north and
south waterfowl and upland game hunting units) would be open to vehicle and pedestrian access
during hunt seasons. No additional refuge roads would be open to vehicle traffic. Year-round hiking,
biking, jogging, cross-country skiing, or snowshoeing would be allowed on approximately 27 miles
of unmaintained and ungroomed refuge service roads as conditions permit. To avoid disturbances to
wildlife and their habitat, off-road hiking would be prohibited, except by hunters with valid State
licenses in the hunt areas during State seasons. Dog walking would be allowed only on roads that are
open to public use, and dogs would be required to be on a leash or functional electronic collar at all
times. As in Alternative 1, horseback riding would be prohibited.

A small visitor contact station, environmental education multi-purpose room, and refuge office would
be constructed. One new full-time position stationed at Camas NWR would be dedicated to the
expansion of the Refuge’s Environmental Education program. A new Visitor Services Manager
position, stationed at the SE Idaho Complex office, would be created to recruit, train, and oversee
volunteers, allowing the volunteer program to expand. With these additional facilities, staffing, and
volunteers, the Refuge would serve up to 800 students annually within ten years, and offer volunteer-
led tours to an additional 200-300 visitors annually.

Opportunities for migratory game bird and upland game bird hunting are the same as in Alternative 1.
The Refuge would allow hunting of elk on 4,112 acres by issuing up to 20 elk hunting access permits
annually. Priority would be given to youth and mobility impaired hunters. The permit system would

allow us to provide a safe, quality, and uncrowded hunt that assists IDFG in reducing elk depredation
on nearby agricultural lands and reduces the potential for elk damage to the Refuge’s riparian habitat.

Alternative 3: Increase Variability of Wetland Habitats; Restore Upland Habitats; Increase
Wildlife-dependent Recreation Opportunities:

Wildlife and Habitat:

The Refuge would provide a more diverse array of wetland, riparian, and upland habitats for not only
waterfowl, but a variety of migratory birds and other wildlife. Wetland and riparian management,
including short-term changes to management of wetland impoundments, and a long-term
rehabilitation plan for Camas Creek and refuge wetlands, would occur as described in Alternative 2.
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Similar to Alternative 2, inventory and monitoring efforts would place high priority on collecting
data needed to implement riparian rehabilitation activities.

In Alternative 3, upland (sage-steppe and native grassland), wetland, and riparian habitats would
receive equal management emphasis. Actions described in Alternatives 1 and 2 for wetland and
riparian habitats would continue. As in Alternative 2, the Refuge would develop a long-term
rehabilitation plan for Camas Creek and refuge wetlands (Wetland and Riparian Rehabilitation Plan)
by 2017. In addition, the Refuge would emphasize restoring landscape connectivity within sagebrush
ecosystems to support and maintain integrated wildlife communities. Upland management would
strongly emphasize maintaining and restoring structural and functional attributes of sage-steppe
habitat. Thus the best results would come from matching management questions to a mix of
technologies and methods based on the scale of the question. Inventory and monitoring efforts in this
Alternative would also assess sage-steppe habitat and wildlife attributes at multiple scales.

Existing naturalized shelterbelt habitat would continue to be maintained to provide habitat for
migratory landbirds and maintain quality wildlife viewing opportunities. Over time, non-native trees
and shrubs would be replaced with native trees and shrubs that provide similar habitat attributes.
Cottonwoods would continue to be irrigated within the refuge shelterbelt habitat to reduce mortality
of mature trees. Replacement cottonwoods and native understory trees and shrubs would be planted
in existing stands as mature trees and shrubs die off. The Refuge would seek outside funding sources
to maintain existing shelterbelt habitat and expand this habitat on the periphery of the existing stand,
adjacent to current irrigation infrastructure.

Within the next eight years, acres of cooperative farming on the Refuge would decrease from 160
acres to 80 acres (60 of irrigated alfalfa and 20 acres of irrigated small grain) for use by waterfowl,
cranes, upland game birds and big game species that inhabit the Refuge. Eighty acres of farmland
would be slowly restored back to a native sage-steppe community. This would be accomplished by
restoring 20 acres every two years until all 80 acres are returned to a native plant community. As in
Alternative 2, agriculture fields would be rotated after two consecutive years of cropping small grains
into a six-year alfalfa planting.

The Refuge’s 330 acres of formerly farmed fields would no longer be irrigated. Haying would occur
on up to 150 acres of dryland meadows annually, without irrigation.

Public Use:

The Refuge would expand quality wildlife observation and photography opportunities. As in
Alternative 2, the existing %2 mile shelterbelt birding trail would be expanded to 1.3 miles and the
existing viewing platform within Camas Creek riparian habitat would continue to be maintained. As
in Alternative 2, the use of personal portable photo blinds would be allowed on the Refuge within
100 feet of refuge roads or trails. In addition, three new semipermanent photo blinds would be
established with input from local photographers. Blinds would be available by reservation.

As in Alternative 2, a 6.3-mile, one-way auto tour route would be maintained year round, and 6.5
miles of refuge roads (leading to the north and south waterfowl and upland game hunting units)
would be open to vehicle and pedestrian access during hunt seasons. In addition, the Refuge would
open the 7.5 mile Sandhole Lake loop road seasonally (July 1-Nov 1) for vehicle traffic. Year-round
hiking, biking, jogging, cross-country skiing, or snowshoeing would be allowed on approximately 27
miles of unmaintained and ungroomed refuge service roads as conditions permit. Ten miles of these
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service roads would be groomed in winter. Off-road hiking would be allowed year round on the north
waterfowl and upland game hunting unit (980 acres), and January 1-July 31 in the south waterfowl and
upland game hunting unit (1,530 acres). Off-road hiking would be prohibited on the rest of the Refuge
to avoid disturbances to wildlife and their habitat. As in Alternative 2, dog walking would be allowed
only on roads that are open to public use, and dogs would be required to be on a leash or functional
electronic collar at all times. As in Alternatives 1 and 3, horseback riding would be prohibited.

A new visitor contact station would be constructed with environmental education multi-purpose room
and a new refuge office. The visitor contact station would be staffed during peak wildlife viewing
seasons or special events by volunteers and/or the Friends Group of Camas NWR. Two new positions
would be created to advance environmental education and volunteer programs on the Refuge. As in
Alternative 2, the new Environmental Education position would be stationed at Camas NWR. The
additional Volunteer Coordinator position would be stationed at the Southeast Idaho NWR Complex
in Pocatello Idaho. With additional staff and facilities the Refuge could serve up to 2,000 students
annually within ten years, and offer volunteer-led tours to an additional 400 visitors annually.

Opportunities for migratory game bird and upland game bird hunting are the same as in Alternative 1.
As in Alternative 2, the Refuge would allow hunting of elk on 4,112 acres by issuing up to 20 elk
hunting access permits annually. Priority would be given to youth and mobility impaired hunters. The
permit system would allow us to provide a safe, quality and uncrowded hunt that assists IDFG in
reducing elk depredation on nearby agricultural lands and reduces the potential for elk damage to the
Refuge’s riparian habitat.
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Map 4. Habitats, Alternative 2, Preferred Alternative
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Map 7. Public Use, Alternative 2, Preferred Alternative
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Map 8. Public Use, Alternative 3
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2.4 Goals, Objectives, and Strategies

Goals and objectives are the unifying elements of successful refuge management. They identify and
focus management priorities, resolve issues, and link to refuge purposes, Service policy, and the
Refuge System mission.

A CCP describes management actions that help bring a refuge closer to its vision. A vision broadly
reflects the refuge purposes, the Refuge System mission and goals, other statutory requirements, and
larger-scale plans as appropriate. Goals then define general targets in support of the vision, followed
by objectives that direct effort into incremental and measurable steps toward achieving those goals.
Strategies identify specific tools and actions to accomplish objectives (USFWS 2008).

In the development of this Draft CCP, the Service prepared an environmental assessment. The
environmental assessment evaluates alternative sets of management actions derived from a variety of
management goals, objectives, and implementation strategies.

The draft goals for Camas Refuge for the fifteen years following completion of the CCP are
presented on the following pages, in tables. Each goal is followed by the objectives that pertain to
that goal. Some objectives pertain to multiple goals and have simply been placed in the most
reasonable location. Similarly, some strategies pertain to multiple objectives.

The goal order does not imply any priority in this CCP. Priority actions are identified in the staffing
and funding analysis (Appendix C).

Readers, please note the following:

e The objective statements apply to the Service’s Preferred Alternative, Alternative 2.

e Text underlined and italicized in the objective statement indicates specific items (i.e.,
acreages) that vary in the other alternatives. How those items vary is displayed in the short
table under each objective statement; as applicable, each other alternative shows substitute
text for the item or items in italics.

e If an objective is not in a particular alternative, a blank is used to indicate that this objective
is not addressed in that alternative.

Below each objective statement are the strategies that could be employed in order to accomplish the
objectives. Note the following:

e Check marks (v) alongside each strategy show which alternatives include that strategy.

e If acolumn for a particular alternative does not include a check mark for a listed strategy, it
means that strategy will not be used in that alternative.

Other symbols used in the following tables include:

% percent sign

> greater than

< less than

> greater than or equal to
< less than or equal to
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Goal 1: Native Habitats
Maintain and protect the existing integrity of functional native habitat and
restore the natural range of variability and resiliency of degraded habitats.

WETLAND HABITATS

From 2014- 2017 decrease hemi-marsh habitat to 285 acres (range 250-300 acres) within 3-4

annually flooded impoundments and 2-3 impoundments annually dewatered (drawn-down) to
provide conditions essential for the conservation of select focal wildlife species, while
simultaneously working to_develop a Wetland and Riparian Rehabilitation Plan by 2017 to
rehabilitate Camas Creek and refuge wetlands.

Benefitting Refuge Species:
Redhead, eared grebe, trumpeter swan, muskrat, Franklin’s gull, white-faced ibis, lesser scaup,
peregrine falcon

Hemi-marsh is characterized by the following attributes

e Native emergent species (hardstem bulrush, burreed, cattails) as a mosaic with open water.

Permanently to semipermanently flooded, with water depths ranging from 6"-5’

Inundated from March through October, with drawdowns every 3 to 7 years.

25-35% open water to 65-75% of emergent plant cover within individual wetlands

>40% cover of submergent plants (e.g., pondweeds, chara, water milfoil, coontail, smartweed,

mare’s tail) within open water areas

o Diverse invertebrate community, including crustaceans, midges, aquatic worms, dragonflies,
snails, and water beetles.

e <5% cover of invasive plants (e.g., reed canarygrass)

Alternatives
Obijective as written above is modified by replacing acres in italics CAIt 1 t p A]:It 2 d Alt3
with the text in this row. urren reterre
Timeframe: For the
life of the From 2014-2017
plan
Total Hemi-Marsh acres managed: 840 acres
(range 285 acres (range 250-300
500-700 acres)
acres)
Annually flooded impoundments in Hemi-Marsh habitat: 6 basins
(783 3-4 basins (285 acres)
acres)
Annually dewatered (drawn-down) impoundments 0 basins 2.3 basins
Develop Wetland and Riparian Rehabilitation Plan By 2017
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Strategies Applied to Achieve Objective

Alt 1
Current

Alt 2
Preferred

Alt 3

Maximize the extent of hemi-marsh in 6 wetland basins (Big,
Redhead, Toomey, Center, Two-Way and Spring Ponds) with
available annual water delivery and management capabilities from
April-October.

v

Maintain >500 acres of artificially deep hemi-marsh habitats
primarily for waterfowl and secondarily to provide wildlife-dependent
public use opportunities.

From 2014-2017 reduce the extent of hemi-marsh to occur within
only 3 to 4 of 6 wetland basins (i.e., Big, Redhead, and Toomey
Ponds), which historically consisted of natural deep marsh habitat
before refuge impoundment construction, and are presumed to have
tighter pockets of hydric soils, which historically held permanent
water when natural groundwater levels were higher.

Maintain 285 acres (range 250-300 acres) of artificially deep hemi-
marsh habitats primarily for fish, wildlife, and plants and secondarily
to provide wildlife-dependent public use opportunities until the
Wetland and Riparian Rehabilitation Plan is completed in 2017.

From 2014-2017, develop a Wetland and Riparian Rehabilitation Plan
(and associated NEPA document) for Camas NWR using a three-
tiered process:

1. 2014-2015: Assessment of hydrologic, geomorphic, and biologic
features associated with target wetland (i.e., hemi-marsh, shallow
marsh, and wet meadow) and riparian (i.e., riparian and riparian
woodland) systems;

2.2014-2017: Implementation of wetland pilot projects to evaluate
biological and physical responses to management action and assess
management objectives; and

3. 2017: Work with partners to develop a decision support system to
identify management objectives and support an integrated approach to
rehabilitating wetland and riparian habitats in the Plan.

From 2014-2015, conduct surveys and assessments needed to develop
the Wetland and Riparian Rehabilitation Plan:

1. Conduct Hydro Geomorphic Model (HGM) and engineering
feasibility study by 2015 to determine historic and current physical
refuge setting and best future management options.

2. Perform topographic LiDAR survey and construct a Digital
Elevation Model (DEM) of the Refuge by 2015 to quantify elevation
gradients natural and altered water flows and location, size, and depth
of inundation.

3. Evaluate and compare historic and current wetland habitat extent
with GIS data (e.g., soil maps, USGS maps, LandSAT imagery,
LiDAR imagery)

4. Quantify winter snowpack and moisture content, spring weather
patterns, agricultural acreage and irrigation techniques, groundwater
levels, and other appropriate variables that define annual surface and
groundwater availability.

5. Assess surface water associations with groundwater discharge and
recharge rates by tracing source isotopic signatures.
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6. Monitor water delivery ditches and groundwater recharge rates to
determine how much Camas Creek surface water or pumped
groundwater is lost before the water reaches the intended wetland.

7. By 2015, incorporate HGM classification of natural core wetland
extent and develop a water budget and predictive model by 2016 to
calculate annual potential water availability and optimize the efficient
application of water to achieve native wetland habitat objectives.

8. Run predictive models to determine the anticipated annual location
and extent of seasonal wetland habitats to be inundated using annual
predictive models of water availability for Camas NWR.

9. Adaptively adjust and recalculate predictive water models based on
annual model performance.

From 2014-2017, construct pilot projects for new diversion structures v v
and additional points-of-diversion to test the capacity to increase the
efficacy of water delivery.

Maintain 1 point-of-diversion along Camas Creek for wetland surface v
water diversion and allow Camas Creek banks to remain raised and
diked with minimal overbank flooding.

Between 2014 and 2017, implement pilot project to lower the banks v v
of Camas Creek on the Refuge in strategic locations, as consistent
with Idaho Water Law, to increase the occurrence of natural overbank
flooding.

Maximize deep hemi-marsh wetland habitat by diverting the majority v
of Camas Creek surface waters (58.1 cfs) from April-July in an
average flow year to inundate refuge impoundments.

Upon completion of Wetland and Riparian Rehabilitation Plan in v v
2017, design a new water delivery system (e.g., wells, canals, pipes,
pumps, breaching and/or removal of dikes) to modify, relocate and
restore more natural and efficient wetland hydrology, where
applicable and desirable.

By 2017, manage deep hemi-marsh wetland habitats to reduce v v
dependency upon groundwater pumping and only partially deflect
Camas Creek flows into managed wetland impoundments, while
simultaneously allowing partial flow to remain in the Camas Creek
channel.

Manage Refuge’s Camas Creek surface water rights and refuge v
groundwater pumping rights to spring flood and maintain permanent
to semipermanently flooded wetlands through the summer and fall,
for consistent availability of hemi-marsh habitat, but little annual
variability in wetland flooding regimes.

By 2017, manage dynamic wetland rotations within the confines of v v
existing water rights and available annual funding, that provide
annual variability which mimics “drought,” “normal,” or “wet”
annual climatic conditions.

Monitor and assess annual climatic variables and use predictive v v
models to assign either “drought”, “normal”, and “wet” annual
wetland management prescriptions by 2017, to ensure water levels
occur in refuge wetlands at different heights so no one wetland is

maintained at the same water level for prolonged (>3 year) periods.
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Every 3 years assess emergent cover using aerial photography,
ground-truthing, and GIS analysis to determine responses to habitat
management practices.

v

v

Use groundwater water rights and pumping to compensate for losses
of wetland surface water to groundwater seepage and recharge.

Manage water within refuge impoundments to maintain marsh
productivity and offset the effects of groundwater recharge and
evapotranspiration.

Initiate complete drawdowns of deep marsh habitats every 5-7 years
to recycle nutrients, increase submerged aquatic germination, and
allow for physical control of dense emergent vegetation, as warranted.

Where possible, lessen emergent components of hemi-marsh
distribution and density through occasional high water level
manipulations (“wet” flooding cycle) to over-winter flood 24"-30" by
late January through spring.

Manage low water levels (“drought” flooding cycle) to encourage
hardstem bulrush growth, increase bulrush stem density, and decrease
open water interspersion, where required and desired.

Use spring (March 1-April 15) or fall (Sept. 20-Oct. 30) prescribed
fire and fall mowing to reduce cover of emergents in order to set back
succession and maintain open, shallow water areas and create mosaic
patterns within wetlands when water level manipulations prove
insufficient to maintain hemi-marsh attributes (25-35% open water to
65-75% ratio of emergent plant cover across wetland).

As part of the Refuge’s revised Fire Management Plan, adjust timing
of prescribed fire to improve efficacy (e.g. no burns in March;
consider summer burns if water can be delivered to wetlands
immediately post-burn).

Where mechanical manipulation is not feasible to achieve desired
habitat conditions, use approved over-water chemicals to reduce
cover of emergents in order to set back succession and maintain open,
shallow water areas and create mosaic patterns within wetlands when
water levels manipulations are insufficient to maintain Hemi-marsh at
25-35% open water to 65-75% ratio of emergent plant cover across all
management units.

Annually maintain and repair water pumps, control structures, and
ditches.

Annually document all water level manipulations and hydroperiod.

Annually document all habitat manipulations.

Use IPM strategies including mechanical, physical, biological, and
chemical means to eradicate, control, or contain invasive and
undesirable plants (see Appendix F-IPM Program).
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Rationale, Objective 1.1, Hemi-Marsh Habitat Management:

Most of Camas NWR’s deepwater wetlands were created by artesian groundwater discharges that
increased due to subirrigation of the Egin Bench starting in the late 1800s (see Chapter 3). Sandhole Lake
and Rays Lake represent areas of natural artesian discharge prior to subirrigation (Keigley 2012). The
Refuge’s water control infrastructure and wetland impoundments were constructed between the 1930s and
1960s to provide waterfowl habitat through precise manipulation of water levels. The Refuge has six
“core” wetlands (Big, Redhead, Toomey, Spring, Center, and Two-Way Ponds) that are currently managed
to provide consistent hemi-marsh habitat for brood rearing (see Chapter 4). From the time of Refuge
establishment until the 1980s, these wetlands were flooded with water diverted from Camas Creek.

The hemi-marsh stage provides diverse food resources and vegetative structure that are used by a variety
of wetland-dependent wildlife. During spring and fall migration, refuge hemi-marshes provide
exceptional resting and stop-over sites for large flocks of waterfowl. Overwater nesting waterbirds (diving
ducks and grebes, for example) require hemi-marsh habitat to fulfill two primary life history
requirements: nesting and brood rearing. These productive wetlands provide valuable invertebrate food
for developing ducklings, while the emergent vegetation provides good cover from predators and bad
weather. Birds use both deep and shallow emergent vegetation to construct floating or elevated nest
structures, while brood rearing habitat (consisting of open water and submergent vegetation) provides the
forage base for fledgling waterbirds. Maximum nesting densities are realized where the deep emergent
marsh component retains a complex edge, relative to the open water component, and there is a 50:50 mix
of these two components within any given management unit (Weller and Spatcher 1965).

However, the Refuge is now faced with management limitations associated with water availability due to
the lowering of the water table in the Eastern Snake River aquifer over the past 30 years and
anthropegenic modifications to Camas Creek (see Objective 1.4). Agricultural interests are now placing
an extraordinary pressure on groundwater resources within the Snake River aquifer (Konikow and Kendy
2005). Groundwater pumped from the Eastern Snake River Aquifer accounts for 1.14 million acre-feet, or
14 percent of discharge. Nearly all of this groundwater is pumped for irrigation (95 percent), about 3
percent is pumped for drinking water for cities and rural homes. The remaining 2 percent is pumped for
industrial and livestock use (IDEQ 2006; Smith 2004). The combination of agricultural irrigation
diversion and groundwater pumping have combined to impact groundwater discharge wetlands within the
Camas and Beaver watersheds (IDEQ 2005), and water tables in the Camas area have dropped 15 to 20
feet since the 1980s. Incision of Camas Creek has compounded the situation (see Chapter 3).

For much of the Refuge’s history, wetland impoundments were flooded in spring with water diverted
from Camas Creek. Due to a high water table, these wetlands could be brought to full pool quickly and
retained water throughout the summer. However, due to lowering water tables, groundwater pumping is
currently required to maintain these wetlands through the summer. The main refuge point of diversion
from Camas Creek remains in its original location and only one groundwater well has been moved since
the original drilling of the seven irrigation wells. From this main diversion point on Camas Creek, water
must flow 2 miles in order to reach the first managed wetland basin, resulting in losses to evaporation and
seepage. Under current conditions, the only three basins that can be reliably hydrated to provide hemi-
marsh habitat are Big, Redhead, and Toomey Ponds (285 acres total). The other three basins (Spring,
Center, and Two-Way Ponds, 498 acres total) are difficult or impractical to hydrate throughout the brood
rearing season. All of these basins were historically composed of deep marsh habitat before refuge
impoundment construction and are presumed to have tighter pockets of hydric soils, which held
permanent water prior to the 1980s, when groundwater levels were higher. It is not known at this time if
current hemi-marsh and submergent plant communities can be maintained with current refuge water
rights, given the altered hydrology of Camas Creek and the depletion and lowering of the aquifer.
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To provide wetland habitat for native fish and wildlife, the Refuge must work within the altered
hydrology and the continued degradation of water sources within the Snake River Basalts Region and the
Sinks Watersheds. The contemporary challenge is how to simulate historic hydrologic processes within
the Camas Creek floodplain (see Objective 1.4), while retaining adequate wetland acreage for the wildlife
species that have come to depend on refuge wetlands. An additional challenge is to provide water levels
that meet seasonal life history requirements of focal species while dynamically managing wetlands to
maintain and enhance their productivity over time. Thus, attainment of the CCP wetland goal to: “ ...
restore the natural range of variability and resiliency of degraded habitats” depends on replicating natural
environmental processes (e.g., drought, flood, fire, and disturbance) among different management units,
while still maintaining essentially the same acreage from year to year.

In Alternatives 2 and 3, an integrated Wetland and Riparian Rehabilitation Plan and associated NEPA
document would be developed by 2017. The Plan would consider various alternatives for wetland
restoration, evaluate the biological, cultural, economic, and social benefits and costs, and determine a
future course of action supporting desired ecological outcomes. A three-tiered process would be used to
develop the Plan: (1) identification of management objectives, and assessment of hydrologic, geomorphic,
and biologic features associated with target riparian systems (e.g., Camas Creek) and associated wetlands;
(2) implementation of wetland and riparian pilot projects to evaluate biological and physical responses to
management action and assess management objectives; and (3) working with partners to develop a
decision support system to support an integrated wetland/riparian rehabilitation plan and associated NEPA
document. The first two years (2014-15) would be spent collecting necessary information
(geomorphological, hydrological, and biological assessments). The next four years (2014-2017) would be
used for implementing and monitoring pilot projects to gain a better understanding of system response to
enhancement activities. Implementation of the Plan would take place from 2017-2027.

In the interim period while the Plan is being developed (2014-2017), changes in water management and
increased riparian streamflow are required to improve riparian function (see Objective 1.4). Increased
riparian streamflows would lessen the availability of water to be diverted into wetland impoundments,
and would correspondingly decrease deepwater wetland habitats by approximately 40-120 acres (7-14%
decrease from present) from 2014 to 2017. From 2014-2017, the Refuge would reduce the extent of hemi-
marsh to occur within only 3 to 4 of 6 core wetland basins. However, the Refuge would considerably
improve water management capability by moving the main point of diversion and irrigation wells
downstream closer to the wetlands, reducing losses to evaporation and seepage. Therefore the Refuge
would prioritize the use of limited water resources while simultaneously improving the quality of wetland
habitats for waterfowl and waterbirds.

Although the extent of deepwater wetlands in Alternatives 2 and 3 would be reduced as compared to
Alternative 1, wetland productivity is anticipated to increase due to a more dynamic and variable water
management approach that mimics the natural range of wetland variability. In wetlands, emergent
vegetation structure, and interspersion of emergent vegetation and open water have been demonstrated to
be associated with diversity and abundance of breeding-bird species in the northern prairies (Kaminski
and Prince 1984; Murkin et al. 1982; Weller and Fredrickson 1974; Weller and Spatcher 1965).
Specifically, northern prairie wetlands with a 50:50 ratio of interspersed emergent vegetation to open
water had a higher diversity and abundance of breeding wetland bird species than those wetlands
containing more or less interspersed emergent vegetation (Kaminski and Prince 1984; Murkin et al.
1982). However, the term “hemi-marsh” (used to denote an approximately 1:1 interspersion of open water
and emergent vegetation) has usually been far too stringently interpreted and managed at too small of a
spatial scale (Fredrickson 1979). Although a 1:1 ratio of open water to wetland vegetation may be
desirable, it is not practical or attainable on all units at all times.
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Attempts to maintain a consistent 1:1 interspersion of open water and submerged to deep emergent
vegetation has too frequently resulted in wetland hydroperiods that are invariable from year to year.
Although high short-term productivity may result from this management, it is usually followed by static
habitat conditions and long-term reductions in the wetland productivity. From a management perspective,
the hemi-marsh can be difficult to maintain for long periods. Over time, wetlands can become completely
dominated by continuous stands of cattails of bulrush, with little or no value to wildlife. On the other
hand, if water levels are too deep the wetland can become devoid of emergent vegetation. Therefore a
clear understanding of both the spatial and temporal relationships of managing natural variability in a
“hemi-marsh” remains essential to ensure long-term productivity of the perennial emergent marsh (Smith
et al. 2004).

In Alternatives 2 and 3, the Refuge would make adjustments in the timing and amount of drawdown in a
wetland unit or complex to allow for increased hemi-marsh stage. Additional activities, such as fire
management and manipulation of muskrat populations, would also aid in achieving hemi-marsh
conditions. Refuge wetlands would be managed at different successional stages. The Refuge’s hemi-
marshes would experience periodic drying or drawdown cycles which regulate vegetation growth, thereby
positively benefitting waterbird species (Lor and Malecki 2006).

In Alternative 3, upland habitat restoration and wetland/riparian rehabilitation receive equal emphasis and
would likely compete for limited resources (refuge staff time, funding, as well as grant opportunities and
partnership involvement). Such an approach would be analogous to fighting a war on two fronts (Wu et al.
2000), possibly compromising the success of either effort (Botrill et al. 2008; Mackenzie 2008).
Conversely, Alternative 2 would prioritize wetland/riparian rehabilitation, while moving forward
strategically with limited upland habitat rehabilitation efforts. Alternative 2 allows for flexibility in the
amount of progress that is made depending on the availability of resources, using optimal decision-making
tools to indicate the best allocation of such resources to achieve conservation objectives, and adaptive
management practices related to pilot projects on the Refuge. This alternative also offers the advantage of
using other available resources if they become available through agency funding, partnerships, etc. to work
on upland habitat restoration, while focusing efforts on wetland and riparian hydrology assessments and
pilot projects necessary for developing the wetland/riparian rehabilitation plan.

The comprehensive, science-based approach to hydrology and wetland and riparian management proposed
in Alternatives 2 and 3 would increase the likelihood of providing suitable and productive wetland habitats
within this highly modified landscape. Wetland and riparian rehabilitation efforts would involve the
assessment of current water quality/quantity, habitat conditions, site potential, and vegetative trend, and
would seek increased understanding of hydrologic connectivity within connected aquatic systems. The
understanding gained through these efforts would assist refuge staff and partners in returning the Camas
NWR wetlands to their once significant prominence in the Pacific Flyway. Increased partnerships with
subject matter experts and funding agencies would be the key to this effort’s success (Curtis 1998).

Fire Management: In all alternatives, prescribed fire would be used to reduce stands of dense emergents
(e.g., cattail, bulrush, phragmites, reed canarygrass), while maintaining areas of open water for birds to
forage. Under current management, burning of wetland occurs in spring (March 1-April 15) and fall
(September 20-October 30.) Spring burns must take place before the nesting season to avoid bird mortality,
an important seasonal constraint limiting spring burns to the earlier months (Weller 1994). This limits the
efficacy of spring burns in reducing dense emergent vegetation. In Alternatives 2 and 3, the Refuge would
modify the timing of burns, to increase their efficacy in removing dense emergent vegetation. We would
attempt to shift toward summer burns, instead of spring or fall burns, where feasible. Summer burns are
more effective in controlling tall emergent vegetation, whereas fall or spring burns promote rejuvenation of
reed canarygrass (Apfelbaum and Sams 1987), cattail (Mallik and Wein 1986), phragmites (Thompson and
Shay 1985) and cordgrass (Johnson and Knapp 1995). However, both summer and fall burns must be timed
such that either (a) wetlands can be hydrated immediately after the burn, or (b) burns are timed with
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snowfall, to avoid post-fire wind erosion. Effective cattail control is usually attained by drawing down
water levels, conducting a summer burn, and then re-flooding the unit, drowning the cattail rhizomes for
several weeks. The resulting open-water area will be free of cattail for at least two years, and is attractive
as duck foraging areas.

a) Over the Ilfetlme of the CCP, maintain and enhance 1,743-1,803 acres of seasonal to

semipermanent wetland habitat in managed wetland impoundments.

b) From 2014-2017, increase seasonally flooded shallow marsh habitat (moist soil units) to 150-
200 acres that provides conditions essential for the conservation of select focal wildlife species,

while simultaneously working to develop a Wetland and Riparian Rehabilitation Plan by 2017 to
rehabilitate Camas Creek and refuge wetlands.

Benefitting Refuge Species:
American avocet, northern leopard frog, cinnamon teal, sora, Virginia rail

Seasonally flooded shallow marsh is characterized by the following attributes:

e Mineral or shallow organic soils that are moist to saturated and only seasonally inundated.

e Large zones of sedge and Baltic rush, with dense smartweed stands along the shallow edge and
a periphery of a shallow emergent cattails in sparse unconnected stands.

e Flooded to a depth of 18"-24" April-June, with water depths in very shallow smartweed areas
targeted for 4"-10" by July-August.

e Semipermanently to seasonally flooded. Typically only inundated with very shallow standing
water throughout the year, although the substrate may be exposed in dry years.

e <10-15% cover of invasive plants (e.g., Canada thistle, smooth brome, reed canary grass)

Alternatives

Obijective as written above is modified by replacing acres in italics
with the text in this row.

Alt 1 Alt 2 Alt 3
Current Preferred

Timeframe: For the life From 2014-2017
of the plan

Total seasonal and semipermanent wetland acres managed: 1.213 acres 1,743-1,803 acres

Total seasonal shallow-marsh (moist soil) acres managed: 40-60 acres 150-200 acres

Develop Wetland and Riparian Rehabilitation Plan By 2017

Strategies Applied to Achieve Objective s A2 Alt 3

Current Preferred

Allow seasonal shallow marsh (moist soil) habitats to fluctuate in size v
(40-60 acres) in response to Hemi-Marsh management. Under current
management shallow marsh habitat would be located and along the
edges of hemi-marsh.

From 2014-2017, develop a Wetland and Riparian Rehabilitation Plan v v
(WRRP) and associated NEPA document for Camas NWR using a
three-tiered process (see Objective 1.1 above).

From 2014-2017 (until the WRRP is developed), increase the extent v v
of seasonal shallow-marsh (moist soil) habitats to 150-200 acres, by
managing wetland hydroperiod on a rotational basis for shallow
marsh habitat. Decrease the current emphasis on consistently
providing deep hemi-marsh habitats.
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By 2017, promote seasonal freshwater overbank flooding from Camas v v
Creek into historic ephemeral wetlands and playas, as well as into
vegetated semipermanent shallow marshes, sufficient to create
mudflats and maintain a shallow-water shoreline for the longest
possible period.

Manage seasonally flooded wetlands for a variable, but at least 2 v v
month, dry period in the late summer (July/August) of each year to
maintain abundant populations of invertebrate forage.

Manage or restrict surface disturbing activities in historic seasonal v v
wetlands and playas to protect the integrity of the clay soil pan and
maximize water retention.

Encourage smartweed production and growth along shallow marsh v v
edges through the timing of early spring (April/May) drawdowns of
hemi-marsh units and fall re-flooding in mid-August.

Conduct very shallow soil disturbance (e.g., light disking, harrowing) v v
in 25-35% of established seasonally flooded smartweed communities
every 3-5 years.

By 2017, upgrade existing water control structures and reconfigure v v
impoundments to allow finer scale management of water levels within
units with a predominance of shallow marsh.

Every 3 years assess emergent cover using aerial photography, v v
ground-truthing, and GIS analysis to determine responses to habitat
management practices.

Where shallow-marsh habitat is a priority, inundate isolated cattail v v v
islands through the late summer months (semipermanent), and inundate
sedge and Baltic rush until early summer months (seasonal).

Use groundwater water rights and pumping to compensate for losses v v v
of wetland surface water to groundwater seepage and recharge.

Use prescribed fire, disking, and mowing to reduce cover of emergents v v v
and create mosaic patterns within wetlands when water level
manipulations prove insufficient to maintain shallow-marsh attributes.

Annually maintain and repair water pumps, control structures, and v v v
ditches.

Annually document all water level manipulations and hydroperiod. v v v
Annually document all habitat manipulations. v v v
Use IPM strategies including mechanical, physical, biological, and v v v

chemical means to eradicate, control, or contain invasive and
undesirable plants (see Appendix F-IPM Program).

Rationale, Objective 1.2, Seasonal and Shallow Marsh Habitat Management:

Prior to agricultural development, the area now known as Camas National Wildlife Refuge was composed
of a diverse mosaic of shallow seasonal and semipermanent wetland and wet meadow habitats,
surrounded by an expansive sea of sagebrush. The primary source of water for these wetlands was surface
water via overbank flooding of Camas Creek (see Chapters 3, 4).
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Providing a diversity of shallow seasonal wetlands is vital to the Refuge’s purpose of providing habitat for
a variety of breeding and migrating waterbirds, especially waterfowl. Yet the Refuge must largely work
within an established wetland infrastructure that was designed in the 1960s, primarily to provide deep
hemi-marsh habitat. Additionally the Refuge is now faced with management limitations associated with
water availability due to the lowering of the water table in the Eastern Snake River aquifer (see Objective
1.1). Due to these issues, 595 acres of wetland impoundments that were formerly managed as seasonal
wetlands (including Wet Marsh, Moose, Ruddy, and Pintail Ponds) have been placed in inactive status and
currently support a mixture of wet meadow and non-native wet meadow vegetation (see Chapter 4).
Another 1,213 acres of wetland impoundments (in addition to the core wetlands described in Objective 1.1)
are managed as seasonal to semipermanent wetlands. These include Avocet and Brindley Ponds, Cattail
Flat, Mallard Slough, and Rays Lake. Although these wetlands can demonstrate impressive productivity
when adequate water is available, in most cases the Refuge currently has limited ability to hydrate these
wetlands. Intensive management of Rays Lake is not feasible, and irrigation demand is the principal
determinant of the lake’s pool. Under Alternatives 2 and 3 we propose to reduce acres managed as hemi-
marsh by 530-590 acres; the managed wetland basins managed as seasonal to semipermanent wetlands
would correspondingly increase.

Seasonal shallow wetlands (moist soil) can be highly productive for waterfowl (Smith et al. 1964) even
though production fluctuates widely from year to year with wetland conditions (Crissey 1969; Dzubin
1969). Evans and Black (1956), Drewien and Springer (1969), and Jenni (1956) stressed the importance of
small, small seasonal wetlands to dabbling ducks during spring and early summer. Kantrud and Stewart
(1977) compared pair densities on a series of glacial pond types of varying permanence and found some of
the highest densities of dabblers occurred on temporary ponds; in the case of blue-winged teal, extremely
high densities occurred on ephemeral wetlands. Similarly, Ruwaldt et al. (1979) found unusually high
densities of blue-winged teal pairs on ephemeral wetlands in South Dakota and generally high densities of
waterfowl on temporary wetlands. While deep marsh habitats provide ample protection from predators,
seasonal wetlands usually supply a much greater abundance of invertebrates (De Szalay and Resh 2000;
Euliss et al. 2004). Invertebrates are the primary source of dietary protein for ducks and other wetland birds
during the breeding season (Murkin and Kadlec 1986; Swanson and Meyer 1977).

While Camas NWR infrastructure was not specifically designed for moist-soil management, opportunities
still exist to provide increased seasonally flooded habitat for migratory birds, both during the breeding
season, and during fall migration. Increasing the distribution of seasonal foraging wetlands dominated by
smartweed, adjacent to semipermanent wetland impoundments with abundant cover and security would
increase use by dabbling ducks, particularly mallards. Smartweeds’ complex leaf structure supports both
high invertebrate abundance and diversity when flooded (Fredrickson and Taylor 1982). Since invertebrate
populations decline with prolonged flooding, allowing these seasonal wetland basins to dry for at least two
months each year, as proposed in Alternatives 2 and 3, is essential for maintaining abundant populations of
invertebrates (Fredrickson and Taylor 1982; Reid et al. 1989).

Smartweed provides waterbirds with a quality food source during fall migration. Smartweed seeds contain
balanced proportions of essential vitamins, protein, minerals, and carbohydrates (Gray et al.1999).
Smartweed requires cool soil temperatures (roughly in the low 60s) and relatively high soil moisture for
germination, and therefore, is usually found in wetlands that undergo early spring drawdowns (Fredrickson
and Taylor 1982; Kadlec 1962; Meeks 1969). Smartweed is considered a “pioneer” or “invader” plant
species because it colonizes recently disturbed wetland sites. Eventually, competition from other wetland
plants, particularly cattails and bulrush, would eliminate smartweed from the community. Smartweed can
be maintained in seasonal wetlands for several years if water management coincides with its growth
requirements (Reinecke et al. 1989). Periodic soil disturbance every three to four years, as proposed in
Alternatives 2 and 3, would be essential to the maintenance of smartweed stands. Disturbing older
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smartweed stands would increase smartweed abundance substantially and allow more palatable and
nutritional stands of smartweed to re-establish (Gray et al.1999a; Rundle 1981).

By increasing seasonal shallow wetland (moist soil) habitat at Camas NWR, the Refuge would be able to
provide diverse and critical migration and breeding habitat to waterfowl, wading birds, and other wildlife
species. Of particular importance, the shallow, extensive wetland habitats on this site would provide
important feeding and resting habitat for spring migratory waterbirds. Camas Refuge is an important stop-
over for northward migrating waterbirds that breed in Alberta, Saskatchewan, Alaska, and other northern
breeding areas (Ivey and Herziger 2006). The restoration and increase of seasonal wetland habitat would
provide breeding habitat for several species at Camas NWR, including mallards, Canada geese, northern
shovelers, gadwalls, cinnamon teal, and blue-winged teal.

Objective 1.3. Wet Meadow Habitat Management

From 2014-2017, maintain 1,958 acres of existing wet meadow habitat and enhance 80-100 acres
of wet-meadow complexes, while simultaneously working to_develop a Wetland and Riparian
Rehabilitation Plan by 2017 to rehabilitate Camas Creek and refuge wetlands and restore 140-200
acres of natural wet meadow habitat associated with Camas Creek by 2027.

Benefitting Refuge Species:
Long-billed curlew, greater sandhill crane, short-eared owl, American avocet, northern leopard
frog, cinnamon teal, bobolink

Wet Meadow is characterized by the following attributes:

e Hydric soils on flat or very gently sloping topography

e Mix of palatable forage with a height of <6" by October.

o >75% species composition of sedges, western wheatgrass, rush and foxtail barley, with small
patches or large flats of alkali meadows

e 15-20% cover of forbs such as lupine, clover, and cinquefoils

e < 5% cover of native shrubs.

e Soils moist to saturated during the growing season to 6"-12" in water depth. Wet meadows may
naturally receive no surface flooding in very dry years.

e Temporarily flooded (April-July), with very shallow water depths (< 6") by mid-June

e Fresh water (<1,000 ppm TDS) fosters wet meadow plants establishment; where hydrology has
favored natural evaporative areas over time, alkali meadow halophytes would predominate the
site.

e Isolated micro-depressions of seasonally flooded sloughs would hold water into the early fall.

o <10% cover of invasive plants (e.g., Canada thistle)

o Preferable patch size ranges from 2 to 45 acres with a minimum predator-detection width of
250 feet

Alternatives
Obijective as written above is modified by replacing acres in italics
with the text in this row.

Alt1 Alt 2 Alt 3
Current Preferred

Timeframe: For the life From 2014-2017
of the plan

Total wet-meadow acres managed: 60-70 acres 80-100 acres

Develop Wetland and Riparian Rehabilitation Plan: By 2017
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Restore wet-meadow habitat associated with Camas Creek 140-200 acres
Additional wet meadow acres restored: 60-70 acres 80-100 acres
Strategies Applied to Achieve Objective A A2 Alt 3

Current Preferred

Use groundwater and surface water rights to irrigate 80-100 acres of v
wet-meadow habitats, with the commencement and duration
dependent upon site-specific objectives.

Use existing water management infrastructure to encourage hemi- v
marsh habitat maintenance and manage small peripheral wet meadow
sites.

Manage wet meadow habitat potential being cognizant of v v
hydrological gradients that drive plant community expression and by
establishing a natural range of variability in flooding prescription
which allow for long-term, dynamic management to maintain or
enhance the integrity of this habitat type.

Maintain/enhance management units within this habitat type through v v v
the use of active successional vegetation management (e.g., haying,
seeding, discing, grain farming—see Goal 3; Objective 3.1, 3.2, and
3.3).

Enter into Cooperative Land Management Agreements (CLMA) with v v
haying permittees to inter-seed native wet meadow grass plantings in
exchange for refuge hay tonnage.

From 2014-2017, prevent further riparian stream incision where v v
possible to improve ecological conditions or maintain existing wet-
meadows, while lessening further natural wet-meadow degradation.

From 2014-2017 maintain wet meadow sites that are beginning to v v
lose their potential to support wet meadow types and are exhibiting a
slight change from wet meadow to mesic meadow species
composition due to hydrologic modifications, by initiating spring or
stream bank stabilization pilot projects with planted plugs or
transplants of meadow grasses, sedges, and rushes and riparian woody
vegetation on low to moderately incised channels.

From 2014-2017 or until more natural hydrologic processes can be v v
reinstated, remove encroaching upland shrubs in wet-meadows
through active physical or mechanical management in wet-meadow
sites that have transitioned toward dry or sage meadows.

Over the life of the plan, control/eradicate non-native cool-season v v
grasses in native wet meadow sites. Experiment with techniques to
rehabilitatee wet meadows, including: 1) Broad spectrum herbicides
(i.e., glyphosate, imazapyr) to reduce plant height, promote
competition, decrease rhizome reserves, and create dry biomass for
fire; 2) Grass-specific herbicide (i.e., sethoxydim, fluazifop) to
suppress grass growth, release natives, control regrowth after
burning/mowing; 3) Spring burning in combination with other
practices to remove litter/thatch prior to seeding, kill seeds, reduce
available nitrogen, force cool-season grasses to re-sprout and use
rhizome reserves; 4) Mow or hay to reduce biomass/nutrients, reduce
height, promote seed establishment, change fire behavior;
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5) Tillage to fragment rhizomes or in combination with chemical
control to expose rhizomes to light and activate dormant buds to make
them more susceptible to herbicides, and prepare new seedbed;

6) Native seeding and propagation of treated sites.

From 2014-2017, develop a Wetland and Riparian Rehabilitation Plan v v
(and associated NEPA document) for Camas NWR using a three-
tiered process (see Objective 1.1).

From 2014-2015, conduct surveys and assessments needed to develop v v
the Wetland and Riparian Rehabilitation Plan:

1. Annually measure and monitor shallow groundwater depths, using
soil augers, digging soil pits or installing groundwater wells, to
quantify the depth to saturation of the water table to determine site-
potential for wet meadow maintenance, enhancement, and
rehabilitation efforts.

2. From 2015, assess the likelihood for geomorphic change and the
probability that these alterations would result in further declines in
groundwater levels and, thus further changes in wet-meadow
vegetation.

3. By 2017, formulate and use plant community-specific tolerance
thresholds, as determined through a Camas NWR State-and-
Transition Model, to influence management prescriptions to meet
annual and long-term wet meadow habitat objectives.

From 2017-2027, as required and identified in the Camas NWR v v
Wetland and Riparian Rehabilitation Plan, restore wet-meadows on
valley fans with convex side-valley profiles by installing in-stream
grade control structures (e.g., Cross-vanes, J-hooks, Rock vanes, W-
weirs, check-dams, K-dams, jack dams, wedge dams, dams, log/rock
sills, log drop structure) to prevent and minimize further riparian
incision of the main Camas Creek channel, prevent incision in spring
channels, and maintain existing springs and seeps that feed wet-
meadows.

From 2017-2027, as required and identified in the Camas NWR v v
Wetland and Riparian Rehabilitation Plan, decrease upstream gully
propagation from headcut advancement occurring from the combined
effects of surface and groundwater (seepage) erosion associated with
shallow groundwater and layered stratigraphy, by assessing options
and installing as required: 1) in-stream check dams and weirs to
stabilize the base level and retain sediment; 2) re-grading and
vegetating the gully banks and headcut to increase channel cross-
sectional area and reduce shear stress to lesson bank failures; 3) lining
headcuts and banks with rocks or erosional resistant materials; and 4)
spreading or diverting surface flows to reduce the volume of water
entering the gully and to limit the concentration of erosional forces of
surface flows.

From 2017-2027, modify dikes, ditches, and other infrastructure, as v v
identified in the Camas NWR Wetland and Riparian Rehabilitation
Plan to manage impounded wet meadow habitats in the most
productive and efficient manner.

Use IPM strategies including chemical, mechanical, horticultural, and v v v
biological control agents to control/eradicate invasive plants (see
Appendix F).
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Rationale, Objective 1.3, Wet Meadow Habitat Management:

Wet meadows are seasonally and temporarily flooded marsh dominated by low stature, flood tolerant,
annual and perennial plants. For the majority of waterbirds, this habitat type provides seasonal food
reserves to fulfill specific phases in their life history strategy (Garay et al. 1991; Kaminski and Prince
1984; Pyrovetsi and Crivelli 1988). Wet meadow habitats are distinct from alkali meadows primarily by
the quality of water typically hydrating the marsh. Where freshwater (<1,000 ppm TDS) input is the norm,
wet meadow plants become established, ranging from Baltic rush and annual grasses, to forbs such as curly
dock (Austin and Pyle 2004; Bedford et al. 1999). Historically, wet meadow habitat in the Camas NWR
area was created by overbank flooding of Camas Creek, which now rarely occurs (see Chapters 3, 4). 595
acres of wetland impoundments along Camas Creek (including West Marsh, Moose, Ruddy, and Pintail
Ponds) have been placed in “inactive” status due to lack of water to reliably hydrate them. Vegetation in
these wetlands is currently classified as a mixture of wet meadow and lowland non-native vegetation.

Meadow management. Much of the Refuge’s wet meadow habitat has a history of being either grazed or
hayed, or both. As a result of this history, much of the Refuge’s historic wet meadow and shallow wetland
habitat (2,748 acres) is now dominated by non-native plants. Most of the Refuge’s extant wet meadow
habitat (1,958 acres) is dominated by Baltic rush. Although Baltic rush is a native species, it tends to
increase in abundance under heavy grazing pressure. In addition, at one point in the history of Camas
NWR, approximately 500 acres of wet meadows were leveled, and infrastructure for flood irrigation was
constructed to support production of small grains. Once farming was stopped in the late 1970s, these areas
were left as fallow. In most recent history these areas have been hayed through Cooperative Land
Management Agreements, but the vegetation is for the most part introduced non-native species such as
smooth brome and quackgrass.

Over the lifetime of the CCP, approximately 80-100 acres of selected fallow fields would be rehabilitated
to wet meadow habitat. Future management strategies would target reducing non-native cover and
increasing native grass and forb species as noted in Objective 1.3. However, restoring native wet meadow
habitat in areas dominated by non-natives is time and resource-intensive, requiring two to three years of
initial treatments, and continued monitoring and follow-up for five to ten years to prevent reinfestation
(Kilbride and Paveglio 1999; Paveglio and Kilbride 2000; Tu 2004). To ensure long-term habitat integrity
of at-risk wet meadows, a combination of wetland flooding and water schedule adjustments,

the designation of alternative suitable acres to meet irrigation prescriptions, and/or cool-season grass
treatments may be used. Treatments may include disking, mowing, chemical applications, or prescribed
fire to restore native components in cool-season non-native grass monocultures.

In managing wet meadow habitat within impounded wetlands, the Refuge would remain cognizant of
hydrological gradients that can drive plant community expression and subsequent habitat quality and
availability for target wildlife species. In impounded wet meadow habitat it is important to establish
flooding prescriptions that accommodate the habitat needs of focal wet meadow species. The Refuge
would carefully identify priority areas for both focal species and for the larger successional characteristics
needed to meet management objectives. Through dynamic management, the Refuge would seek to
maintain or enhance the integrity of wet meadow habitats in areas where historic subtle variations in
topography have been compromised by past land-use practices, or where an unacceptable percentage of
plant assemblages is shifting toward undesirable species.

Habitat restoration. Wet meadow ecosystems have complex hydrologic connections to surface and sub-
surface groundwater, and are influenced by riparian stream incision, groundwater lowering, and vegetation
degradation based on their geomorphic and hydrologic controls and disturbance history (Castelli et al.
2000). Stream diversions, modifications of springs and seeps, and groundwater pumping can result in both
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direct and indirect effects on wet meadow water tables. Water-table declines can cause shifts meadow plant
composition from mesic to xeric species and decrease in the overall extent of the ecosystem (Rosgen
1996). Riparian stream incision that causes a significant drop in the water table may cause natural wet
meadows to transition to a new, drier ecological type with a new site potential (Leopold et al. 1964). This
transition from wet to dry ecological types is already occurring on the Refuge (see Chapter 4) and appears
to be influenced, in large part, by anthropogenic modifications to Camas Creek (incision and gully
formation) and land use practices in the surrounding watershed.

Camas Creek is a degraded, incised, and highly unstable riparian corridor. In Alternatives 2 and 3 we
propose to develop a Wetland and Riparian Rehabilitation Plan (WRRP) and associated NEPA document
by 2017 that would address causes of habitat degradation and at least partially restore natural hydrologic
processes on the Refuge (see Objectives 1.1, 1.4). Restoration and management objectives and approaches
are most effective when based on an understanding of ecosystem processes and the long- and short-term
causes of disturbance (Wohl et al. 2005). It is therefore paramount that before Camas NWR identifies long-
term management objectives and strategies in the WRRP, we further assess the Refuge’s physical setting
and characteristics and wetland functions. Therefore, a three phased approach is proposed: (1) assessment,
2014-2015; (2) implementation and evaluation of pilot projects (2014-2017), and (3) developing a decision
support system (see Objective 1.1).

Because natural meadow complexes are groundwater features closely tied to the riparian surface channel
systems, the ongoing HGM assessment is of utmost importance in assessing the effect of channel incision
on groundwater levels, documenting current and potential vegetation types, and determining the linkage
between the channel and groundwater flow systems (Chambers and Miller 2011; Currier 1989;
Galatowitsch et al. 2000). Likewise, thoroughly assessing the current conditions of key indicators would
allow comparison to the acceptable range of variability along the successional trajectory of wet-meadow
and riparian habitats. Collecting these data would allow the Refuge to better characterize current conditions
and implement a programmatic-level evaluation of watershed scale data (Munro et al. 2007). Important
data sets relevant to evaluating riparian conditions in relation to trigger-points would include remote
sensing imagery (e.g., satellite imagery, LiDAR, aerial photos), water gauging station flow rates, and
resampling permanent plots. Data from these sources are not only essential for development of the WRRP,
but for adaptive management and are and recommended as part of the long-term monitoring program.

The Camas NWR Wetland and Riparian Rehabilitation Plan would be based on careful assessment both of
the dominant geomorphic and hydrologic controls and of the causes of disturbance at watershed, valley
segment, and site scales. This plan would also consider the current magnitude of incision or degradation
and the potential for stream stabilization and vegetation management (Chambers and Miller 2011). In the
interim period before the Plan is completed, active management in former wet meadow sites is necessary to
improve the ecological condition of these sites and to prevent them from transitioning into dry or shrub
meadows with weedy species invasions or undesirable species compositions (Wright and Chambers 2002).
Because water table depths are highly variable both among and within years in mesic, dry, and sage
meadow ecological types (Castelli et al. 2000; Martin and Chambers 2002), groundwater monitoring
activities would be conducted several times during the growing season and for at least two years prior to
wet meadow/riparian rehabilitation (Chambers et al. 2004).

Camas NWR will face extremely challenging issues in the rehabilitation of the aggraded gullies within
Camas Creek. Gully formation is a degraded condition much worse than incision, and is not only the
product of altered surface flows, but result from the combined effects of both surface and groundwater
(seepage) erosion associated with shallow groundwater levels and layered stratigraphy. Thus, treatment
options identified in the Camas NWR Wetland and Riparian Rehabilitation Plan must include measures to
deal with multiple mechanisms of erosion that may occur at different times and under different hydrologic
conditions (Ponce and Lindquist 1990). Complicating the problem further, data with which to evaluate the

2-52 Chapter 2. Alternatives, Goals, Objectives, and Strategies



Camas National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment

effectiveness of headcut and gully mitigation strategies in meadow complexes in the region are limited.
Identification of the most appropriate headcut and gully management actions would be addressed in the
WRRP and would depend on results of the HGM report and the gully’s current morphology, its hydrologic
and geologic setting, its position and integration within the drainage network, and the mechanisms
responsible for headcut migration.

From 2014- 2017 maintain and restore 8 miles of in-stream Camas Creek habitat,100-150 acres of

willow riparian habitat associated with Camas Creek, and maintain and enhance 239-259 acres
of willow shrubland in wetland areas, while simultaneously working to develop a Wetland and
Riparian Rehabilitation Plan by 2017 to rehabilitate Camas Creek and refuge wetlands and re-
establish sustainable fluvial systems and riparian ecosystems for Camas NWR wetland and riparian
habitat by 2027.

Benefitting Refuge Species:
Riparian Stream: American dipper, Northern leopard frog, belted kingfisher, mink
Riparian Woodland: Willow flycatcher, dusky flycatcher, yellow warbler, black-billed magpie,
calliope hummingbird

Riparian habitat is characterized by the following attributes:

e Smaller drainages and isolated seeps, typically subject to an ephemeral, spring flooding regime
(0"-12" in depth).

e Channel form (e.g. sinuousity) and substrate composition consistent with geomorphic and
hydrologic setting.

Natural stream banks and cross-section profile, consistent with stream gradient segment.

e Pulse channel flows >200 cfs for 3-4 months in duration. Extreme events estimated at or above
200 cfs, with over-bank flooding occurring on occasion, dependent upon precipitation.

e Areas of bare soil (e.g. point bars) available for recruitment of bottomland trees.

e Presence of large woody debris (LWD: greater than 10 cm [3.9 inches] diameter and 1 m [3.3
feet] in length) in stream channel.

e Connectivity among habitats (i.e., unimpeded passage within channels, floodplain regularly
flooded, continuous site-appropriate vegetation along riparian zones)

e 40-80% cover of understory native shrubs (e.g., yellow willow; whiplash willow; peachleaf
willow; black hawthorn, red osier dogwood, Wood’s rose) that are >3 feet tall in associated
riparian areas with shallow water table.

e <40% canopy cover of native trees, primarily narrow-leaf (coyote) willow

e >10% cover of herbaceous layer sedges, tufted hairgrass, bluegrasses, foxtails, timothy, and
forbs.

o <5% cover of invasive plants (e.g., reed canary grass, Canada thistle) or noxious species.

Alternatives

Objective as written above is modified by replacing acres in italics CAIt 1 . P 'A}It 2 q Alt3

with the text in this row. urren reterre

rmeene For the life From 2014-2017
of the plan

Total riparian in-stream (lotic) miles managed: Maintain Maintain and restore

4 miles 8 miles
Total willow riparian (lentic) acres associated with Camas Creek: 20-40 acres 100-150 acres
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Develop Wetland and Riparian Rehabilitation Plan:

By 2017

Re-establish sustainable fluvial riparian systems:

By 2027

Strategies Applied to Achieve Objective

Altl
Current

Alt 2
Preferred

Alt 3

Maintain extent of current willow and shrub habitat where possible
given the constraints of water rights requirements.

v

Maintain 1 point-of-diversion along Camas Creek for wetland surface
water diversion and allow Camas Creek banks to remain raised and
diked with minimal overbank flooding occurring approximately every
1in 6 years, and major events 1 in 20 years.

v

Divert the majority of Camas Creek surface waters (58.1 cfs) from
April-July in an average flow year to inundate refuge wetland
impoundments.

Manage for Camas Creek riparian flows below the diversion point for
approximately 3-6 weeks annually, only when flows above 58.1 cfs
occur.

Allow the banks of Camas Creek to remain altered (diked and
incised) with minimal overbank flooding occurring.

Over the life of the plan work to halt, minimize, or mitigate activities
which are the causal factors for riparian habitat degradation.

From 2014-2017, develop a Wetland and Riparian Rehabilitation Plan
(and associated NEPA document) for Camas NWR using a three-
tiered process:

1. 2014-2015: Assessment of hydrologic, geomorphic, and biologic
features associated with target wetland (i.e., hemi-marsh, shallow
marsh, and wet meadow) and riparian (i.e., riparian and riparian
woodland) systems;

2.2014-2017: Implementation of wetland pilot projects to evaluate
biological and physical responses to management action and assess
management objectives; and

3.2017: Work with partners to develop a decision support system to
identify management objectives and support an integrated approach to
rehabilitating wetland and riparian habitats in the Plan.

From 2014-2015, conduct surveys and assessments needed to develop
the Wetland and Riparian Rehabilitation Plan:

1. Conduct Hydro Geomorphic Model (HGM) and engineering
feasibility study by 2015 (See Goal 4; Objective 4.1) to determine
historic and current physical refuge setting and best future
management options.

2. From 2014-2015, survey refuge portions of Camas Creek to
identify reaches with: a) relatively intact (few anthropogenic impacts
evident) and worthy of maintenance or protection management
strategies; b) reaches where restoration is feasible with changes in
current land-use practices or without large expenditures of resources;
c) reaches that could be restored, but only at high cost; and d) those
reaches that are in a condition where restoration is not technically
feasible due to extreme conditions of alteration, degradation, or
sociopolitical issues.
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From 2014-2017, implement pilot projects to assess management
objectives for the Wetland and Riparian Rehabilitation Plan;

1. Construct pilot projects for new diversion structures and additional
points-of-diversion to test the capacity to increase the efficacy of
water delivery to only partially deflect Camas Creek flows into
managed wetlands, while allowing partial flow to remain in the
Camas Creek channel.

2. Initiate pilot projects to decrease water loss in Camas Creek
channel, including artificially lining the upper main Camas Creek
canal to decrease surface water loss to groundwater recharge and
increase available riparian water downstream.

3. From 2014-2017, initiate spring or stream bank stabilization pilot
projects with planted plugs or transplants of meadow grasses, sedges,
and rushes and riparian woody vegetation on low to moderately
incised channels to maintain riparian sites that are losing their ability
to support riparian habitat types.

v

v

Between 2014 and 2017, implement pilot project to lower the banks
of Camas Creek on the Refuge at strategic locations, as consistent
with Idaho Water Law, to increase the occurrence of natural overbank
flooding.

Upon completion of the Wetland and Riparian Rehabilitation Plan in
2017, design a new water delivery system (e.g., wells, canals, pipes,
pumps, breaching and/or removal of dikes) to modify, relocate and
restore more natural and efficient wetland hydrology, where
applicable and desirable.

From 2014-2017, prevent further stream incision and avulsion where
possible to improve ecological conditions or maintain existing
riparian habitat, while lessening further riparian degradation.

Obtain necessary permits for implementation of Camas Creek
rehabilitation and ensure compliance with Federal and State
regulatory programs and requirements (e.g., NEPA; EPA/IDEQ-
Sections 401, 402, and 404 of the Clean Water Act; ESA Section 7
and 10; Rivers and Harbors Act of 1899).

Identify and link available resources to the actions required to
implement Camas Creek habitat rehabilitation and secure available
funds to execute the restoration design.

From 2017-2027, as required and identified in the Camas NWR
Wetland and Riparian Rehabilitation Plan, restore riparian in-stream
habitats by installing in-stream grade control structures (e.g., cross-
vanes, J-hooks, rock vanes, W-weirs, check-dams, K-dams, jack
dams, wedge dams, dams, log/rock sills, log drop structure) to prevent
and minimize further riparian incision of the main Camas Creek
channel, prevent incision in spring channels, and maintain existing
springs and seeps that feed wet meadows.

From 2017-2027, as required and identified in the Camas NWR
Wetland and Riparian Rehabilitation Plan, decrease upstream gully
propagation from headcut advancement occurring from the combined
effects of surface and groundwater (seepage) erosion associated with
shallow groundwater and layered stratigraphy, by assessing options
and installing as required: 1) in-stream check dams and weirs to
stabilize the base level and retain sediment;
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2) re-grading and vegetating the gully banks and headcut to increase
channel cross-sectional area and reduce shear stress to lessen bank
failures; 3) lining headcuts and banks with rocks or erosion-resistant
materials; and 4) spreading or diverting surface flows to reduce the
volume of water entering the gully and to limit the concentration of
erosional forces of surface flows.

Monitor large ungulate (i.e., elk, deer, and moose) use of willow v v
communities to ensure habitat structure is not being degraded and
natural regeneration and recruitment of willows is not being inhibited.

Promote natural willow regeneration in established stands by v v
physically, biologically, or mechanically treating 10% of large old
stands a season to create structural diversity and habitat mosaics.

Use patchy low intensity prescribed fire to create mosaics of willow v v
stands in various successional stages.

Seed or plant willow and red-osier dogwood along wetland edges, or v v
other appropriate hydric areas to connect or expanding existing
riparian woodlands. Incorporate techniques to discourage rodent
damage to new plantings.

Minimize riparian channel degradation and encourage natural in- v v v
stream structure and woody debris, to the extent practical, as per
existing water rights requirements for channel maintenance.

Establish riparian plant species in formerly degraded sites by v v v
propagation and planting of willows and riparian obligate vegetation,
through proper selection of species, planting locations, planting
elevations and zones, plant material procurement or propagation,
plant handling, and establishment techniques.

Acquire property and water rights to increase Camas Creek base v v v
flows within the Refuge.

Annually measure and monitor existing water rights for both v v v
groundwater and surface water usage.

Monitor Camas Creek surface flows daily and file an end-of-the year v v v
water usage report with Water District 31.

Monitor groundwater wells at least once a month and file end-of-year v v v
usage report with the Idaho Department of Water Resources.

Maintain consistent and effective communication with district water v v v
masters.

Monitor public notices of intent on modification of current and new v v v
water rights.

Use IPM strategies including chemical, mechanical, horticultural, and v v v
biological control agents to control/eradicate invasive plants (see

Appendix F).

Rationale, Objective 1.4 Camas Creek Riparian (In-Stream and Willow) Habitat Management:

Habitat Management. Yellow warblers, willow flycatchers, and associated species require dense thickets
of deciduous riparian shrubs for feeding and/or reproduction. This objective and associated strategies seek
to maximize shrub density while managing for periodic disturbance to reinvigorate woody riparian stands.
The greatest negative impact to riparian shrub habitat over the last century has been past grazing practices
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and the purposeful eradication of riparian habitats as to not impede water delivery. In recent years,
livestock grazing and other impacts to woody riparian communities at Camas NWR have been
significantly reduced. The result has been an increase in both the quantity and quality of this habitat type
on the Refuge. In order to continue this upward trend, it will be necessary to protect these and additional
potential woody riparian areas from unnecessary impacts. In target areas that are either disconnected from
the floodplain, or lie outside of floodplain areas, supplemental soil moisture via flood irrigation would be
used to sustain existing acres of this habitat and promote expansion. Strategic planting would be used to
increase shrub species diversity. Proposed prescribed fire and mowing treatments would be infrequent,
and balanced by the need for older stands of dense, undisturbed willow/shrub areas according to focal
species’ needs.

Habitat Restoration. Throughout the western states, riparian ecosystems have been affected by water
diversions or spring and seep modifications that decrease the quantity of instream flows and result in
lowered water-tables (Castelli et al. 2000). Water extraction is especially damaging in arid and semi-arid
regions where the presence of instream and groundwater flows are crucial to riparian vegetation. In
riparian ecosystems in the western U.S., water supply is a function of both instream flows (Rood and
Mahoney 1990; Stromberg et al. 1993) and groundwater available from springs and seeps (Allen-Diaz
1991). Stream diversion, development of springs and seeps, and groundwater pumping can result in both
direct and indirect effects on riparian water tables. Water-table declines can cause shifts in plant
composition from mesic to xeric species and decreases in the overall extent of riparian ecosystems. The
loss of riparian vegetation, in turn, can affect stream channel stability by increasing bank erosion and
resulting in channel degradation or aggradation (Rosgen 1996).

Camas Creek is the heart of a complex irrigation system where groundwater is pumped into the modified
creek channel to supply irrigated agriculture. Camas Creek flows reach Mud Lake reservoir, which is the
endpoint for all drainage in the Beaver-Camas Subbasin. Camas Creek is §303(d) listed from its
headwaters to its mouth in two segments. IDEQ (2005) determined upstream riparian grazing has
contributed to bank erosion and elevated stream temperatures. Sediment and temperature TMDLS have
been calculated to address the pollutants of concern in the upper segment. The lower section of Camas
Creek is 303(d) listed for flow alteration, habitat alteration, sediment, nutrients, and temperature. Because
this section of Camas Creek is intermittent and flow altered for irrigation, the lower segment was
proposed for de-listing for sediment, nutrients, and temperature and re-listed as a flow altered reach
(IDEQ 2005).

Although the effects of channelization on the Camas Creek stream ecosystem are substantial and obvious,
the effects on the associated riparian and wetland ecosystem are equally significant. The effects of
channelization on the Camas Creek riparian zone include reduction in frequency of floodplain inundation,
reduction or elimination of natural channel migration, elimination of sediment beds used as plant
recruitment areas, and lower groundwater tables. Confinement of flood flows to the channel eliminates
the periodic inundation of the floodplain, and thereby decreases the level of soil moisture in the riparian
zone. In meandering channels, stabilizing and fixing a channel in place eliminates point bar development
and growth. Point and other channel side bars provide open areas of bare sediment available for
recruitment by bottomland trees (Bradley and Smith 1985; Scott et al. 1996). Finally, channel shortening
and steepening contributes to alluvial water table to drop, turning refuge groundwater-dependent riparian
ecosystems into drier upland types (Groeneveld and Griepentrog 1985; Schoof 1980).

Large woody debris (LWD: greater than 10 cm [3.9 inches] diameter and 1 m [3.3 feet] in length) in
stream channels has an important role in the ecological processes of lotic systems, dictating channel form,
providing sites for storage of organic matter and sediment, and modifying the movement and
transformation of nutrients (Bisson et al. 1987). It is well known that LWD influences the physical
characteristics of streams, affecting the in-channel biological community (Bilby and Bisson 1998; Maser
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and Sedell 1994) as well as the dynamics of the riparian woodland (Naiman et al. 1998, 2000).
Additionally, LWD on the riparian woodland floor and in the channel provides habitat for many species of
wildlife (Bartels et al. 1985; Steel et al. 1999). Geomorphic evidence suggests that a stable piece of large
wood may influence a channel for anywhere from tens to hundreds of years (Bryant 1980; Keller and
Swanson 1979; Keller and Tally 1979; Megahan 1982), and the impacts of a mass debris flood movement
event may last for decades, and probably much longer (Pearce and Watson 1983; Swanson and Dyrness
1975).

However, local water users are very concerned about the accumulation of “debris” within riparian
channels, as they believe this impedes water flows and volume. As allowed under State regulations, the
Mud Lake irrigators have been allowed to remove all “debris™ and regenerating willows within refuge
stream channels. Idaho statutes for the Alteration of Channels and Streams (Title 42; Chapter 38; 42-
3806) states: “No permit shall be required by the state or any agency or political subdivision thereof, from
a water user or his agent to remove any obstruction from any stream channel, if such obstruction
interferes with, or is likely to interfere with, the delivery of, or use of, water under any existing or vested
water right, or water right permit.” The Preferred Alternative (Alternative 2) and Alternative 3 would seek
collaborative common ground solutions with the Mud Lake Water Users to ensure the rightful conveyance
of Camas Creek waters to Mud Lake while restoring important riparian habitat processes, such as in-
stream debris maintenance.

Wetland and Riparian Rehabilitation Plan. Increasing public concern regarding the sustainable
development of river systems and the maintenance and enhancement of their biodiversity has resulted in
the demand for the implementation of more environmentally sensitive and natural engineering works, and
for the restoration of unstable and degraded rivers (Boulton 1999). Consequently, there is an urgent need
to develop more appropriate channel design procedures that will not only preserve the natural stability of
rivers but, by maintaining habitat diversity, also their ecological and amenity value. By designing with
nature, rather than imposing a solution on the river, such approaches are likely to be sustainable and,
therefore, more cost effective than traditional engineering solutions (Hey 2006; Rosgen 1994). Thus,
practices to reduce, rather than eliminate, the channelization disturbance must be undertaken (Henderson
1986; Brookes 1988). Although still in its formative stages, restoration science for riparian ecosystems is
growing rapidly, and progress is being made (Goodwin et al. 1997). There is not, and probably never will
be, a universal approach to riparian restoration that is appropriate for all situations. The continuum of
river and riparian environments is so extensive that Camas NWR should not seek universal solutions or
transfer management approaches based on relations and concepts developed for other riparian systems
(Schumm 1984).

In Alternatives 2 (Preferred Alternative) and 3, we propose to develop an integrated Camas NWR
Wetland and Riparian Rehabilitation Plan (WRRP) and associated NEPA document by 2017. Riparian
restoration requires the a priori specification of a set of physical and ecological conditions to be
established at a restoration site. The WRRP would consider various alternatives for Camas Creek
restoration, weigh the biological, cultural, economic, and social benefits and costs, and determine a future
course of action supporting desired ecological outcomes. A three-tiered process would be used to develop
the management plan: (1) identification of management objectives, and assessment of hydrologic,
geomorphic, and biologic features associated with target riparian systems and associated wetlands; (2)
Implementation of riparian/wetland pilot projects to evaluate biological and physical responses to
management action, and assess the efficacy of management strategies; and (3) development of a decision
support system to support an integrated wetland/riparian rehabilitation plan and associated NEPA
document with refuge partners.

Alternatives 2 and 3 would provide a realistic timeline to complete and implement the rehabilitation plan
within the lifetime of the CCP. The first two years would be spent collecting necessary information
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(geomorphological, hydrological, and biological assessments). Concurrently, the Refuge would
implement and monitor rehabilitation pilot projects to gain a better understanding of system response to
enhancement activities. By conducting pilot studies over the next four years (2014-17), the Refuge would
better understand how the riparian system and adjacent wetland habitats may respond to larger scale
rehabilitation efforts. Such pilot projects would have the advantage of being relatively low cost and
reversible, and allow the Refuge to assess the efficacy of different approaches in meeting biological
objectives before making a decision to pursue larger, long term projects. For example, a long term goal of
increasing the frequency and duration of overbank flows could be accomplished by either raising the
channel bottom or lowering the banks to their historic natural height. A pilot project to lower banks in
strategic locations would allow the efficacy of this strategy in restoring overbank flows to be assessed.
Using results from the pilot projects, a comprehensive plan would be crafted by 2017, and
implementation of long-term rehabilitation efforts would be conducted from 2017-2027.

The objective of stream restoration proposed in Alternatives 2 and 3 is to restore natural geomorphic
forms and processes and a sustainable fluvial ecosystem. Restoration of geomorphic form, however, does
not necessarily restore geomorphic processes. Streams are complex geomorphic features (Schumm 1984),
shaped and controlled by numerous internal and external processes and conditions. Like human beings,
streams are singular or unique, even though all streams share many common characteristics (Schumm
1984). This combination of complexity and singularity means that restoring Camas Creek to some
particular form does not guarantee that riparian processes would be reestablished (Goodwin et al. 1997).

Because riparian ecosystems are dependent on their watersheds, larger scale watershed and river basin
approaches to restoration may be necessary to solve Camas Creek problems (DeBano and Schmidt
1989a,b, 1990; McGlothlin et al. 1988). These watershed changes may be manifested in the riparian zone
by channel degradation, aggradation or widening, lowering of the alluvial groundwater table, and
modifications to fluvial processes (Keller and Kondolf 1990; McGlothlin et al. 1988). In addition to
watershed treatments, in-channel structures may be required to stabilize channels, reduce sediment, and
extend the duration of streamflow (DeBano and Schmidt 1989). If the watershed cannot be restored, the
stream channel and riparian zone must be rehabilitated to a state in equilibrium with the watershed’s
ongoing water-sediment production regime (Brookes 1987; Morris 1995). While some of the stream
systems and their associated meadow complexes have adjusted to the current hydrologic and
sedimentologic regimes and are now in a quasi-equilibrium state, others are in a nonequilibrium state and
are still actively incising. Consequently, return to pre-incision conditions is an unrealistic goal for these
dynamic systems (Chambers and Miller 2011).
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UPLAND HABITATS

(1.5a) For the I|fe of the plan, mamtaln existing sagebrush-steppe habitat (2,623 acres) and
slightly increase efforts to prioritize a “‘triaged” effort for rehabilitation and restoration of

degraded uplands_as a subordinate priority to the primary refuge emphasis for wetland
management.

(1.6b) Over the life of the plan, rehabilitate 113 acres of degraded or altered upland sagebrush
habitat on historic sagebrush sites impacted by wildfire or previously type-converted to
agriculture, while conducting experimental (<1 acre) test-plot treatments to increase plant diversity
and habitat function within refuge areas dominated by crested wheatgrass.

Benefitting Refuge Species:
Sage-grouse, sage thrasher, mule deer, elk, pygmy rabbit, Idaho pocket gopher, Brewer’s
sparrow, loggerhead shrike

Upland sagebrush habitat is characterized by the following attributes:

e Basin big sagebrush, in silty or sandy soils, with perennial bunchgrass understory

e Wyoming sagebrush in shallower drier soils, with perennial bunchgrass understory

e Fire frequency return-intervals from 50-100 years.

e 10-40% open to moderately dense canopy cover dominated by sagebrush or co-dominated
by 5-10% antelope bitterbrush.

e Shadscale saltbush, green rabbitbrush, rubber rabbitbrush, horsebrush, or prairie sagewort
may be common, especially in disturbed stands.

o >25% cover of native bunchgrasses (e.g., Indian ricegrass, plains reedgrass, streambank
wheatgrass, Idaho fescue, rough fescue, prairie Junegrass, Sandberg bluegrass, and
bluebunch wheatgrass) and forbs (i.e., Hood’s phlox, sandwort, and milkvetch).

e <10% cover of invasive plants (e.g., Russian knapweed, cheatgrass)

Alternatives

Obijective as written above is modified by replacing acres in italics
with the text in this row.

(1.6a) Sagebrush-steppe Restoration and Rehabilitation efforts:

Alt1 Alt 2 Alt 3
Current Preferred

Maintain Slightly Dramatically
Increase increase

(1.6a) Restoration and Rehabilitation prioritization: Case-by- Triaged Extensive

case
(1.62) Refuge management emphasis: As a subordinate priority | As a Co-
to wetland/riparian equal priority
management with wetland/
riparian
management
(1.6b) Treatment acres: Rehabilitate 113 acres | Restore and
Rehabilitate
425 acres
(1.6b) Restoration scale: Experi- Ecological
mental restoration
treatments
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(1.6b) Restoration attributes:

Increase.
habitat
diversity,
function

Increase
ecological
integrity

(1.6b) Restoration target area:

Areas
dominated
by crested
wheatgrass

The Upper
Shake
ecosystem

Strategies Applied to Achieve Objective

Alt1
Current

Alt 2
Preferred

Alt 3

Opportunistically restore sagebrush in degraded habitats that have
recently burned, or are in stable crested wheatgrass or cheatgrass
monocultures.

v

v

v

Prioritize wetland/riparian rehabilitation over upland habitat
restoration. Should resources become available through agency
funding, partnerships, etc., restore upland habitat using a strategic,
“triaged” approach.

Initiate upland habitat restoration and wetland/riparian rehabilitation
as an equal management priority.

Implement experimental (<1 acre) test-plots to restore sagebrush
within refuge areas dominated by crested wheatgrass.

Facilitate the establishment and persistence of native grasses and

forbs in non-native crested wheatgrass monocultures.

o Decrease density of crested wheatgrass through appropriate
treatments (mechanical, chemical, and fire), implemented singly
or in combination, prior to introducing native grasses and forbs as
seed or seedlings.

o After treatment to reduce non-native grasses, inter-seed native
grasses and forbs with a standard rangeland drill, minimal till drill
where less soil disturbance is desired (e.g., Truax or Brillion), or
deep-furrow rangeland drill (for deeper sod forming soils).

o Transplant “wildlings” from existing native populations or
propagated bareroot or container stock.

¢ Document all implementation practices (e.g., spatial and temporal
considerations, conditions, techniques, equipment).

Monitor plant diversity in the sagebrush restoration areas annually
for the first post-restoration year and every 2-3 years thereafter to
measure the effectiveness of treatments and provide a framework for
adaptive management to improve restoration practices in the future.

Minimize public use and management activities that disturb the soil
surface (e.g., grading of road shoulders or use by OHVs) which may
increase spread of invasive species into sagebrush habitats.

Rehabilitate sagebrush sites impacted by wildfire through
Emergency Stabilization and Rehabilitation (ESR) and Burned Area
Emergency Response (BAER) or refuge force-account funds.
Evaluate wildfires as soon as possible to determine if re-seeding is
necessary to achieve habitat management objectives. If needed, plant
sagebrush seedlings to increase sagebrush succession in burned areas
with high sagebrush mortality. Re-seed herbaceous understory with
native bunchgrasses and forbs whenever possible. Ensure post-fire
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activities do not remove or burn any remaining patches of sagebrush
within the fire perimeter.

Enhance the development of partnerships for design and v v v
implementation of sagebrush conservation and restoration efforts.

Coordinate sagebrush management actions and treatments with State v v v
WMAs, IDFG, BLM, Tribe, and the USFS as partnering agencies
and land management entities.

Cooperatively share restoration techniques and ideas with partnering v v v
agencies and land management entities (e.g., Mud Lake and Market
Lake Wildlife Management Areas, BLM, Tribes, IDFG, USFS).

Reduce the size, intensity, and frequency of wildfires by identifying v v
and implementing an active refuge fire suppression response in
identified functional high priority sage-grouse habitat.

Do not implement prescribed fire in sage-grouse habitats prone to v v
invasion by cheatgrass and other invasive weed species unless
adequate measures are included in restoration plans to replace the
cheatgrass understory with perennial species using approved
reseeding strategies. These strategies could include, but are not
limited to, use of pre-emergent herbicides (e.g., Oust®, Plateau®) to
retard cheatgrass germination until perennial herbaceous species
become established.

Restrict prescribed fire occurrence >200 meters (m; 656 feet) from v v
riparian and wet meadows and limit fire size to not exceed a one-
time occurrence of >120 acres or 20% of the total refuge winter
sage-grouse habitat within any 20-30 year interval, unless other
compelling reasons warrant larger areas. In those cases, the reasons
should be thoroughly justified in the analysis. Removal of sagebrush
should be avoided.

Work with the representative agencies that constitute the Upper v v
Snake Sage-grouse Local Working Group to create a useable habitat
map and Geographic Information Systems (GIS) database of the
Upper Snake area that identifies: leks; nesting and early brood
rearing habitat; summer brood rearing habitat, winter habitat; and
migration corridors/linkage areas.

Evaluate the anticipated responses and model the trajectory of v v
sagebrush communities to human-associated disturbances across the
Upper Snake regional ecosystem as the basis for spatial prioritization
of landscape scale management.

Establish spatial priorities, across the regional sagebrush ecosystem v v
within the Upper Snake Sage-grouse Local Working Group by
estimating and inventorying resistance and resiliency of sagebrush
communities for best uses of limited resources for maintenance of
current conditions, and restoration of desirable conditions.

Prioritize habitat management actions to occur within: v v

1. Existing habitats, in occupied sage-grouse range, that have
moderate or high potential to be maintained,;

2. Former habitats, in occupied sage-grouse range, that have
moderate or high potential to be restored, and that are adjacent to or
close to areas with moderate or high potential to be maintained; and
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3. Existing habitats, in occupied sage-grouse range, that have low
potential to be maintained.

Implement preventive treatments in priority areas that are vulnerable v v
to wildfire to reduce potential large-scale losses of sage-grouse
habitat by:

1. Identification for potential for wildfire occurrence based on
history, human use patterns, and fuel loading;

2. Potential for wildfire ignition, difficulty of suppression, potential
suppression tactics, and potential acreage of burns; and

3. Minimizing the acreage that is vulnerable to wildfire by
implementing preventive treatments (i.e., mechanical, physical, and
chemical) to reduce fine and woody fuel loads and the risk of
catastrophic wildfire.

Estimate the resources and budgets required to fully address v v
extensive participation and coordination of landscape spatial
sagebrush restoration and management priorities within the Upper
Snake region.

Formulate a regional approach to sagebrush conversation by v v
contacting landowners in key habitat areas to explain sage grouse
needs and seek their support for improving sage grouse habitat. Meet
with groups and agencies that work with private landowners to
explain and seek support for actions outlined the Idaho Sage-grouse
Management Plan (1997) and Upper Snake Sage-Grouse Local
Working Group Plan for Increasing Sage-Grouse Populations (2009).

Restore degraded sagebrush areas (areas with undesirable vegetation v v
and areas in poor ecological condition) with a desired mix of grasses,
forbs, and shrubs so they again can become usable habitat for focal
sage-obligate species, by:

1. Mechanically, physically, or chemically decrease sagebrush cover
in areas predominately shrub dominated (shrub dominated state/late
seral) and of low risk for invasive species establishment.

2. Inter-seed native grass (broadcast/harrow, but preferably shallow
drilling with a rangeland drill) and native forbs (seed or head-started
seedlings) to increase diversity within the herbaceous understory.

Use IPM strategies including chemical, mechanical, horticultural, v v v
and biological control agents to control/eradicate invasive plants (see
Appendix F).

Rationale, Objective 1.5: Semi-Desert Shrub Steppe Habitat Management:

Shrub-steppe habitat is the least variable of all refuge habitat types, but complements the wetland complex
by providing additional habitat for upland nesting wildlife. Additionally, shrub habitats provide winter
cover for big game species such as moose and mule deer, while serving as the primary habitat type used by
specialists such as sage-grouse.

The sagebrush (Artemisia spp.) ecosystem once occupied over 150 million acres of western North America
(Barbour and Billings 1988). The ecosystem still occupies over 100 million acres (Connelly et al. 2004;
Wisdom et al. 2005a), but the abundance and condition of sagebrush communities is declining rapidly in
response to a variety of detrimental land uses and undesirable ecological processes (Knick et al. 2003).
Since Euro-American settlement, this ecosystem has been reduced in area by 40-50% (Connelly et al.
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2004), and less than 10% remains in a condition unaltered by human disturbances (West 1999). Numerous
anthropogenic threats have reduced the abundance, quality, and contiguity of sagebrush ecosystems.
Wisdom et al. (2005a) identified 26 threats to sagebrush habitats and species that operate at regional scales,
and thus affect, or have potential to affect, areas the size of a county, multiple counties, or even a state. The
varied range of threats—including climate change, exotic plant invasions, roads to transmission lines,
urban development, and overgrazing by livestock—shows that no single factor or process is responsible for
the ecosystem’s problems.

Currently the Refuge contains 2,623 acres of sagebrush-steppe (primarily Basin big sagebrush) habitat,
which includes about 470 acres of green rabbitbrush shrubland. (Green rabbitbrush shrubland is
considered an early successional stage, with sagebrush being the climax community). Over time, more
than half of the sagebrush habitat at Camas NWR has been highly degraded by altered fire regimes, past
livestock grazing, and invasive species. The total current acreage of upland non-native plant communities,
which were historically either sagebrush-steppe or native grassland, is 1,114 acres. Most of this area (984
acres) is dominated by crested wheatgrass monocultures which have relatively low value to wildlife. The
condition of the Refuge’s remaining sagebrush and green rabbitbrush plant communities are variable.
Some relatively high quality stands remain, that are far superior to any shrub habitat on adjacent private
land, while other areas have a high percentage of non-native grasses and forbs in the understory.

Before undertaking broad restorative efforts, Alternatives 2 and 3 call for inventories to determine which
sagebrush communities are currently resistant and resilient, versus those that have low resistance and
resilience, as well as those with characteristics intermediate to these extremes (Wisdom et al. 2005b).
Healthy sage-steppe communities are defined as “resistant” when the ecosystem maintains its structural
and functional attributes in the face of stress and disturbances. “Resilience” describes the ability of an
ecosystem to regain structural and functional attributes that have suffered harm from stress or disturbance.
Current knowledge suggests that little can be done to restore vast areas of sagebrush that have already been
lost and experienced threshold effects that are impossible, or highly improbable, to reverse (Bunting et al.
2002). On the other hand, many areas of existing sagebrush that are close to transitioning to undesirable,
irreversible habitat conditions (e.g., cheatgrass) might be prevented from transitioning through
management intervention. Still other areas of sagebrush are highly resistant and resilient to most human
disturbances, and would require less management intervention to retain native components and processes.

Under all alternatives we would use a suite of strategies (physical, mechanical, and chemical treatments)
to attain desired vegetative conditions on either existing or restored upland habitats. Restoration is
typically thought of as one or more actions that move an ecosystem from its current degraded set of
conditions toward a target, or reference, set of conditions (SER 2002). In contrast to this “active”
restoration, “passive” restoration entails eliminating the source of the disturbance that resulted in
degraded conditions, protecting that ecosystem from other disturbances, and allowing the ecosystem to
recover on its own and at its own pace (DellaSala et al. 2003; Kauffman et al. 1997). Some existing
refuge sagebrush communities are highly resilient and resistant, and therefore at low risk from
disturbance and transitioning to an undesirable state. These communities are better managed and
maintained in their current state, as proposed in Alternative 1. The passive approach is exemplified in
Alternative 1 (Current Management). Alternative 1 would rely on maintenance and protection of existing
uplands through invasive species containment and limiting access. In most cases previous protective and
passive restrictions, such as eliminating livestock grazing from the Refuge in 1994, have greatly enhanced
upland habitats, facilitated regeneration in previously disturbed areas, and minimized the need for active
management.

However, in some areas past grazing impacted sagebrush shrub habitat to the point where transitional
thresholds were reached and degraded habitats are now dominated by late successional sagebrush with
little grass or forb understory. These areas are now at risk from catastrophic wildfire and conversion to an
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annual cheatgrass state. It is highly unlikely that small refinements in current management practices will
maintain existing, desirable conditions in areas where sagebrush communities have low resistance and
resiliency (Hemstrom et al. 2002). Many sagebrush communities that have intermediate levels of
resistance and resiliency require restoration and active management, as identified in Alternatives 2 and 3,
to prevent undesirable transitions that are likely to occur under current management (Alternative 1).
Active restoration (as proposed in Alternatives 2 and 3) would be required to restore these altered
habitats.

Alternative 3 would seek to both prevent undesirable transitions of community type, and restore relatively
large areas of degraded sagebrush habitat on the Refuge. Implementation of this alternative would require
comprehensive and effective management of all human-associated disturbances that operate at broader
scales in the sagebrush ecosystem. If all human-associated disturbances were effectively managed, as
proposed in Alternative 3, many existing sagebrush communities might be maintained, and some former
sagebrush-steppe communities within the Upper Snake ecoregion would have a better chance of being
restored. To focus mitigation on some threats, but ignore many other threats, is a strategy likely to fail
when applied at the landscape scale across expansive areas that typically experience a wide variety of
disturbances (Wisdom et al. 2005a).

However, the funds needed to fully implement all prescriptions on regional sagebrush ecosystems are
scarce, and considerations of current natural resource management budgets makes implementation of
Alternative 3 difficult at best (Wisdom et al. 2005b). Unless budgets substantially increase for public land
managers of sagebrush, there simply are not enough resources to maintain all current sagebrush
communities, let alone recover a portion of communities lost. In the Interior Columbia Basin, Hemstrom et
al. (2002) and Wisdom et al. (2002) found that even a six-fold increase in the budgets of the U.S.
Department of Interior Bureau of Land Management and U.S. Department of Agriculture Forest Service
for sagebrush maintenance and restoration reduced the rate of decline in habitat loss and quality, but did
not reverse the decline. Notably, Hemstrom et al. (2002) and Wisdom et al. (2002) focused their
management scenarios on restoration of former sagebrush sites, with less emphasis on maintenance of
existing communities; increased emphasis on maintenance would likely have resulted in more effective
outcomes. Regardless, the findings of these authors demonstrate that a dramatic funding increase is
required to realistically expect a reversal in the accelerating loss of both area and quality of sagebrush
habitats. Consequently, an appropriate concept of “triage” would be implemented according to a system of
priorities designed to maximize habitat function (Wisdom et al. 2005b). Prioritizing, or “triaging” areas for
habitat management in occupied sage-grouse range which have moderate or high potential to be
maintained concentrates management where populations of sagebrush focal species are largest and
declining least (Connelly et al. 2004). Finally, these are the areas most likely to be maintained under
current refuge budget and resource constraints.

If the Refuge were to select Alternative 3, which elevates upland habitat restoration as a coequal to
wetland/riparian rehabilitation, as the Preferred Alternative, upland habitat restoration would likely
compete with wetland and riparian restoration for limited resources (refuge staff time, grant opportunities,
and partnership involvement). Such an approach would be analogous to fighting a war on two fronts (Wu
et al. 2000), possibly compromising the success of either effort (Botrill et al. 2008; Mackenzie 2008).
Therefore, Alternative 2, which prioritizes wetland/riparian rehabilitation while moving forward
strategically with a degree of upland habitat rehabilitation efforts, was selected as the Preferred Alternative
in this CCP. Alternative 2 allows flexibility in the amount of progress that is made in upland habitat
restoration, depending on the availability of resources and results of pilot habitat restoration projects.
Alternative 2 would use optimal decision-making tools to indicate the best allocation of resources to
achieve conservation objectives.
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Restoration of native sagebrush-steppe communities in crested wheatgrass monocultures. Crested
wheatgrass was widely introduced to the Intermountain regions of North America to improve the condition
of degraded rangelands (Pellant and Lysne 2005). It proved to be a successful revegetation species due to
its superior ease of establishment, strong competitive ability, and grazing tolerance (Monsen 2004).
Crested wheatgrass forms large homogeneous stands lacking the sagebrush and plant species diversity
required for sage-obligate species (Crawford et al. 2004; Heidniga and Wilson 2002). Once established,
crested wheatgrass can quickly dominate the seedbank and hinder recruitment and growth of native species
(Henderson and Naeth 2005; Marlette and Anderson 1986), thereby forming nearly monotypic stands.
Crested wheatgrass is also reported to resist invasion by nonindigenous forbs and annual grasses (Berube
and Myers 1982; D’ Antonio and Vitousek 1992; Sheley et al. 2008).

The best methods to suppress crested wheatgrass in order to establish sagebrush should be based on the
most current scientific literature and knowledge (Pehrson and Sowell 2011). Crested wheatgrass cover
must be reduced for sagebrush to be seeded and successfully established. While no one technique has
proven to eliminate crested wheatgrass in a single application, strategies to increase native plant diversity
in crested wheatgrass stands need to address all three causes of succession (site availability, species
availability, species performance). Furthermore, treatments to suppress crested wheatgrass need to be
applied at the most opportune time and may need to be repeated prior to introducing native species (Fansler
and Mangold 2010). Subsequent management that favors the persistence of native species and retards
crested wheatgrass is critical. Otherwise, attempts to control crested wheatgrass and establish native
species would lead to failure and lost investments. Treatments that address species performance should be
considered in future research projects. Repeated treatments or combinations of treatments may be
necessary to reduce crested wheatgrass biomass and increase the establishment of native seeded species
(Pellant and Lynse 2005). Achieving shrub densities of 1 shrub/m? (1 shrub/11 square feet) would be
acceptable; however, 1.2 to 1.4 shrubs/m? (1.2 to 1.4 shrubs/11 square feet) would provide better habitat for
most shrub-dependent species, such as sage-grouse (Woodward 2006).

Applying seed with a rangeland drill is considered the best method for establishing species with large,
hard seeds because the seed is placed in contact with the soil and at an appropriate depth (Hull 1948; Pyke
1994). However, seeding many native species with the standard rangeland drill is problematic given the
lack of control of seeding depth, variable seed coverage with soil, and absence of a mechanism to
improve soil to seed contact. Surface obstructions such as rocks, steep slopes, and soddy vegetation also
limit the effectiveness of rangeland drills in establishing any seed mixture, especially native forbs and
grasses. One unknown in the use of rangeland drills is the effectiveness of these drills in cutting through
dead plant crowns and shallow root masses. If this is a problem, the Refuge has developed management
strategies in Alternatives 1, 2, and 3 for the use of a deep furrow rangeland drill (Hull and Stewart 1948),
which has a double furrow opener, which may be more effective in soddy conditions than the rangeland
drill, which has a single furrow opener. The single disk or double disk opener on the rangeland drill does
create a furrow that can capture and store water for seedlings. However, the soil disturbance created by
this drill also opens the plant community for the entry of other invasive species. It may not be possible or
feasible to evaluate seeding success or failure until at least eight years after initial seeding (Schuman et al.
2005). However, the benefits of increasing plant diversity in crested wheatgrass monocultures would
include improved aesthetics, more soil cover (Stevens 1994), and increased diversity of birds, mammals,
reptiles, and insects (Reynolds 1980).
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GOAL 2: Naturalized Habitats

Provide high quality forage and cover habitat to increase fitness (e.g., physical
condition, survival, reproduction) of migratory birds.

(2.1a) Mamtaln 34 acres of naturalized shelterbelt habitat in current location with partial

groundwater flooding irrigation and micro-irrigation using additional supplemental funding
sources, other than refuge force-account base funds.

(2.1b) Annually re-plant_10-15% of mature cottonwoods within the existing shelterbelt stand lost
to drought or old age, and annually restore 1-5% of the understory to native Idaho tree and
shrub species.

Benefitting Refuge Species:
Breeding: Willow flycatcher, dusky flycatcher, yellow warbler
Migrants: Wilson’s warbler, yellow-rumped warbler, ruby-crowned kinglet, Mac Gillivray’s
warbler

Wintering: Bald eagle

Shelterbelt habitat is characterized by the following attributes:

e Introduced and naturalized plains cottonwood.

o >40% canopy cover of mature (>60 feet tall) and >20% early-mid successional (<60 feet tall)
cottonwood.

o <15% cover of understory exotic shrubs (i.e., Siberian pea, Russian olive) that are <18 feet in
height

e >35% cover of native understory shrubs and trees (i.e., blue elderberry; black hawthorn;
chokecherry; silver buffaloberry; skunkbush sumac; Wood’s rose; red osier dogwood; American
plum)

o Occasional overbank flooding and sediment deposition, for cottonwood seed dispersal and
regeneration.

o <5-10% cover of invasive plants (e.g., cheatgrass, Canada thistle, musk thistle, smooth brome

grass)
Alternatives
Obijective as written above is modified by replacing acres in italics Cﬁ‘:tr elnt Pr':\fletrzre q —
with the text in this row.
(2.1a) Management action: Maintain 34 acres Expand by
15 acres
(2.1a) Shelterbelt location: In current location A_Iong
periphery
of existing
stand
(2.1a) Irrigation: Ground- Partial Ground-
water groundwater water
irrigation flooding irrigation
and micro-
irrigation
(2.1a) Funding sources for implementation: Refuge Additional Force-acct
force- supplement +suppl
account al funding funding
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(2.1b) Replacement of mature cottonwood overstory:

5-10%
annually

10-15%
annually

20-25%
annually

(2.1b) Restoration of native understory:

5-10%
annually

1-5%
annually

10-20%
annually

Strategies Applied to Achieve Objective

Alt 1
Current

Alt 2
Preferred

Alt 3

Pump groundwater and flood irrigate shelterbelt habitat with existing
ditch and water delivery network to irrigate shelterbelt habitat.

v

Re-design water delivery system and re-configure groundwater
pumps to flood irrigate shelterbelt habitat and mimic natural
floodplain processes in units with water management capabilities
promote native seed germination and to control invasive plants.

Develop micro-irrigation system and renewable solar energy powered
water delivery system to supplement groundwater flood irrigation to
irrigate and establish new plantings.

Prepare planting or re-planting sites with an individual or
combination of manual, mechanical, prescribed fire, herbicide
treatments to improve planting success by improving site conditions
suitable for high seedling survival and rapid growth.

Initiate habitat management treatments to establish suitable light,
moisture, and nutrient conditions to naturally release young trees from
competition from ground or canopy competition.

Between 2014 and 2017 initiate pilot project to lower the banks of
Camas Creek on the Refuge (See Riparian Habitat Objective 1.4) in
strategic locations, as consistent with Idaho Water Law, to increase
the occurrence of natural overbank flooding for shelterbelt habitat.

Seek grants and other funds to provide shelterbelt trees and shrubs
and materials and supplies to maintain shelterbelt habitats on a
sustained basis.

Endorse and formulate partnerships with public and private agencies
and adjacent landowners to maintain and enhance connectivity of
Regional farm and ranch shelterbelt habitat quality on adjoining
lands.

Re-initiate landbird banding and monitoring station to inventory and
monitor spring/fall migrant use and phenology of shelterbelt habitat
use.

Develop propagation techniques and program for cottonwood and
native riparian trees and shrubs for out-planting on the Refuge and
adjoining shelterbelts.

Annually plant an additional 800 m? (8,611 square feet) (20 x 40 m
[66 x 131 feet]) area of cottonwood saplings on the peripheral edge of
the existing shelterbelt stand, adjacent to current irrigation
capabilities.

Maintain processes which allow natural succession of early
successional shelterbelt to advance into mid-late succession stage
habitat. It is estimated that approximately 16 acres of early
successional shelterbelt would achieve mid-successional
characteristics over the lifetime of the CCP.

Protect plantings from rodent and deer damage by planting small trees
in protective plastic tubing, rodent and deer proof fencing, and rodent
repulsion chemicals.

Replace non-native and/or invasive trees and shrubs (i.e., Russian
olive, Siberian pea) with trees and shrubs native to Idaho that provide
similar habitat and food values for migratory birds.
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Enlist the help of volunteers and other special interest groups to help v v v
provide labor for planting and maintenance of plantings on a case by

case basis.

Allow cottonwood snags (standing dead trees) and fallen dead limbs v v v

to remain unless they pose an immediate danger to the public or
refuge facilities, or inhibit natural or assisted regeneration of young
cottonwoods.

Use IPM strategies including mechanical, physical, biological, and v v v
chemical means to eradicate, control, or contain invasive and
undesirable plants (see Appendix F-IPM Program)

Rationale, Objective 2.1: Shelterbelt Habitat Management:

Shelterbelts (also known as windbreaks) generally consist of rows of shrubs and trees planted on the
windward side of farmstead dwellings (Yahner 1983). Field windbreaks are similar plantings also designed
to reduce wind erosion of agricultural land (Goldsmith 1976). They became common in the 1930s in order
to prevent wind erosion on American farmlands. The Food Security Act of 1985 approved shelterbelts as a
cover type for areas not being farmed. Today, farmers participating in the Conservation Reserve Program
(CRP), sponsored by the United States Department of Agriculture (USDA), receive rental payments for
land used to support shelterbelts and cost-sharing for planting trees and shrubs. Only 34 acres (less than 1
percent) of the total 10,806-acre Refuge is shelterbelt habitat. The cottonwood trees around the
headquarters site were planted as windbreaks when the Refuge was commissioned in 1937. The tall canopy
trees are Plains cottonwoods, and the shorter sub-canopy trees and shrubs are predominantly native coyote
(narrowleaf) willow, and non-native Russian olive and Siberian pea.

However, this small area is extremely important to migratory landbirds. Eastern Idaho birders have
recognized the wooded area at Camas NWR as a migration hotspot for decades. Increased birding
attention in the past decade has yielded numerous sightings of birds never previously documented in
Idaho. Carlisle et al. (2008) documented an impressive abundance and diversity of spring and autumn
migrants using both the Refuge and the Market Lake and Mud Lake WMAs. Seventy-four different
songbird species were captured at the Camas NWR headquarters shelterbelt. Additionally, one of the
shelterbelts at the headquarters site has become a favorite overnight roost for wintering bald eagles.
According to refuge records, as many as 85 eagles have been counted in these trees in a single evening,
with an average of about 40.

However, a long-lasting drought and increased agricultural use of groundwater in the region has resulted
in lowered groundwater levels and low streamflows along Camas Creek, the main source of water for the
Refuge. This has resulted in extensive mortality of mature trees in the refuge headquarters area. In
addition, many of the trees around headquarters are at the end of their life span. Replacement in some
areas has been initiated and is proving to be time, labor, and money intensive. With the lowering of the
water table, new tree plantings must now be cared for diligently and funds must be committed to irrigate
them for several years, until their root systems are well established.

In all alternatives, existing naturalized shelterbelt habitat would continue to be maintained to provide
habitat for migratory landbirds and maintain quality wildlife viewing opportunities. The alternatives differ
in the rate of replacement and the use of groundwater versus drip irrigation. Under Alternative 1 we
would replace 5-10 percent of mature trees near the end of their life-span annually. Annually 5-10 percent
of non-native understory trees and shrubs would be replaced with native species. Alternative 1 would
continue to use surface water diversions and groundwater pumping to surface irrigate shelterbelt habitats.
Surface irrigation has proven to be an appropriate choice in porous soils (final infiltration rates over 7 cm
[2.8 inches]/hour), such as the sandy soils on the Refuge (Letey 1985; Sijali 2001). Although surface
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irrigation can be efficient (70 percent or more), in the Refuge’s situation only half of the applied water
reaches the plant because of poor irrigation infrastructure.

Alternative 2 (Preferred Alternative) would manage shelterbelt habitats similar to Alternative 1, but
increase efforts to replace mature cottonwoods from 5-10 percent to 10-15 percent annually. The Refuge
would reduce the rate of non-native understory plantings from 5-10 percent to 1-5 percent annually.
Native tree plantings would be irrigated with a new system of renewable energy drip irrigation in the
same location (34 acres) where current shelterbelt groundwater irrigation capabilities exist. However,
additional supplemental funding sources would need to be secured to implement Alternative 2, since the
Refuge would not use refuge base funds to initiate replacement of tall mature cottonwood trees or native
understory trees and shrubs.

In Alternative 3, the Refuge would dramatically increase cottonwood overstory rehabilitation from 5-10
percent in Alternative 1, to 20-25 percent annually in Alternative 3. Non-native understory replacement
with natives would increase as well, from 5-10 percent in Alternative 1, to 10-20 percent in Alternative 3.
Extensive groundwater irrigation would be used to reduce mortality of mature trees and increase
survivability of planted trees. The Refuge would use both base and outside funding sources to expand this
habitat by 36 acres to 50 acres (a 40 percent increase).

Stop-over ecology data provides documentation that the majority of refuge migrants were able to gain
mass during stop-over at Camas NWR within mixed native/non-native vegetation (Carlisle at al. 2008).
This suggests that, either in spite of or with the help of non-native vegetation, migrants are able to stop-
over successfully in these oases. Hudson (2000) examined fall migrant abundance and diversity in willow
(native) and Russian olive (non-native) habitats in the Columbia River basin and found that species
richness was greatest in willow but that different suites of species showed higher abundances in willow
versus olive habitats. In particular, short distance migrants such as yellow-rumped warbler and white-
crowned sparrow were more common in Russian olive whereas neotropical migrant species such as
orange-crowned, yellow, and Wilson’s warblers, were more common in willow habitats (Hudson 2000).
These data stress the importance of native riparian habitats but also suggest that Russian olive habitats can
be important to certain migrant species. At Camas NWR, non-native species such as Russian olive and
Siberian pea provide much of the cover available to migrants during stop-over and their importance has
been recognized. Therefore the systematic long-term approach of Alternative 2, to gradually restore 1-5
percent of the non-native vegetation per year with native trees and shrubs, versus the more rapid
approaches proposed in Alternatives 1 and 3, is not only warranted but likely to result in positive effects
to migratory landbirds.

In the Preferred Alternative (Alternative 2) drip or trickle irrigation the water would be applied to the soil
through small-sized openings in a small (0.5- to 1-inch) irrigation pipe laid directly on the soil surface or
buried in the soil. By applying water at a very slow rate, drip irrigation is capable of delivering water to
the roots of individual trees or plants as often as desired and at a relatively low cost. Because drip
irrigation makes it possible to place water precisely where and when needed with a high degree of
uniformity and efficiency (90 percent or more) the method is useful under many field and water
situations. Losses to runoff, deep percolation and evaporation are minimal (Sijali 2001) which means that
most of the irrigation water is taken up by the plant.

To a large extent, soil texture determines the survival and growth rate of each species. Cottonwood trees
grow rapidly in soils that have a high proportion of sand. Soil texture is critical to plant survival and
growth because the soil particle sizes determine the water holding capability. Large particles such as sand
allow water to drain quickly and cannot hold water for extended periods. Refuge soils are predominantly
sandy and will not allow for the use of flood irrigation due to rapid drainage, so a drip-irrigation system
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will be required (Griggs 2009). The installation and application of micro-drip irrigation in Alternative 2
would greatly enhance survival of tree plantings, while simultaneously conserving water.

In the Great Plains, the width of shelterbelts is very important in determining the value for wildlife (Podoll
1979). Snow drifts commonly penetrate up to 30 m (98 feet) into shelterbelts, and belts less than this width
have less value for wildlife in winter. Multi row shelterbelts where shown to provide winter cover for ring-
necked pheasants, gray partridge, sharp-tailed grouse, cottontail rabbits, fox squirrels, and songbirds, while
single-row belts provide winter cover for only the gray partridge. In the Great Plains States, multi row
shelterbelts also provided both escape and loafing cover for white-tailed deer. The best configuration of
multi row shelterbelts for wildlife is to have tall trees in the middle rows and lower shrubs in the outer
rows of the belt.

Cassel and Wiehe (1980) analyzed breeding bird counts from 81 shelterbelts in North Dakota; these data
indicate that individual shelterbelts with a large number of rows (>20) contained more breeding birds per
belt than did individual shelterbelts with ~20 rows. Belts with only a few rows attracted more birds
associated with open habitats, whereas belts with many rows attracted more birds associated with forested
habitats. The highest bird species diversity in a study of South Dakota shelterbelts occurred in shelterbelts
with a developed tree canopy and an understory with a full, lush grass layer (Martin and VVohs 1978).
Dense shrub growth under the trees was not preferred, although tall, dense shrubs along the outside edges
of shelterbelts increased the number of bird species using the shelterbelt. In Minnesota shelterbelts,
vegetative variables that were positively correlated with total bird species richness for all seasons were
stem density of canopy vegetation, mean diameter of trees at breast height, total basal area, percent
canopy closure, and growth form diversity (Yahner 1983). The complexity of the vegetative structure was
a major factor in determining bird community structure in shelterbelts, with older belts having more
mature plant communities and greater bird species richness. While all alternatives would increase the
complexity of vegetative structure over time, Alternative 3 would increase complexity at the fastest rate,
and in addition the addition of shelterbelt habitat at the edge of existing plantings would increase the
effective width of shelterbelt habitat.
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GOAL 3: Agricultural Habitat

Provide a supplemental on-Refuge forage base for carbohydrate and protein
requirements of migratory waterfowl and landbirds within the Pacific and
Rocky Mountain migratory corridors.

(3.1a) Annually work within existing Cooperative Land Management Agreements to maintain 20
irrigated acres of upland habitats as small-grain (wheat or barley) in the Well #7 Field for wildlife

forage, in rotation with_60 acres of lequmes (alfalfa).

(3.1b) Annually work within existing Cooperative Land Management Agreements to maintain 80
irrigated acres of legumes (alfalfa) in the Well #9 Field for wildlife forage.

(3.1c) Acauire refuge irrigation equipment within 2 years of Well #9 Field should cooperative
farmer remove personal irrigation equipment and continue to maintain 80 acres of irrigated acres
of legumes (alfalfa) in the Well #9 Field.

(3.1d) Modify the Well #9 Field objective (3.1c) from 80 acres of irrigated alfalfa to farm 20-40
dryland acres of upland habitats as small-grain (wheat or barley) and 20-40 dryland acres of legumes
(alfalfa), should the Refuge be unable to acquire replacement irrigation equipment.

Small Grain (Wheat and Barley) Benefitting Refuge Species:
Canada goose, mallard, greater sandhill crane, greater sage-grouse.

Small Grain (Wheat and Barley) Agriculture is characterized by the following attributes:

e Supplemental and artificial habitat maintained through agricultural management to provide
small grain forage for wildlife use.

e Small grain, such as fall wheat or spring barley, planted in rotation with alfalfa (2 years grain
followed by 6 years in alfalfa).

e <10% cover of invasive plants (e.g., musk thistle, Canada thistle, and smooth brome)

Legume (Alfalfa) Benefitting Refuge Species:
White-faced ibis, Swainson’s hawk, long-billed curlew, Canada goose, mallard, greater sandhill
crane, greater sage-grouse
Agriculture is characterized by the following attributes:
e Supplemental and artificial habitat maintained through agricultural management to provide
leafy browse forage for wildlife use.
Alfalfa height <6" by October 1
Sustained green browse through migratory spring and fall seasons.
Newly planted alfalfa fields with >75% cover of established alfalfa in first year.
Rotational plantings of alfalfa and small grains (2 years grain followed by 6 years in alfalfa).
<10% cover of invasive plants (e.g., musk thistle, Canada thistle, and smooth brome)

Alternatives

Obijective as written above is modified by replacing acres in italics
with the text in this row.

(3.1a) Well #7 Field acres planted annually through CLMA

Alt1 Alt 2 Alt 3
Current Preferred

Small Grains: 20 irrigated acres
Alfalfa: 60 irrigated acres
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(3.1b) Well #9 refuge management agreement:

Work within existing
Cooperative Land

Management Agreement
(3.1b) Well #9 refuge management action: Maintain Restore
(3.1b) Well #9 refuge crop or habitat type: 80 acres alfalfa 80 acres
native

sage-steppe

(3.1b) Well #9 refuge crop or habitat type purpose:

Wildlife forage Sagebrush
obligate
wildlife

(3.1c) Well #9 Irrigation equipment should cooperative farmer Acquire
remove personal irrigation equipment: refuge
irrigation
equipment
(3.1c) Well #9 refuge crop, should cooperative farmer remove 80 acres
personal irrigation equipment: alfalfa
(3.1d) Well #9 Contingency objective should Refuge be unable to 20-40 acres
acquire irrigation equipment: dryland
small
grains
20-40 acres
dryland
alfalfa
Small Grain (Wheat and Barley) Alt1 Alt 2
Strategies Applied to Achieve Objective Current | Preferred Alt3
Use Cooperative Land Management Agreements (CLMASs) with local v v v
farmers to implement the refuge farming program. Require
Cooperators to front the cost of small grain operations (e.g.,
mechanical preparations, watering, seeding, labor costs) in exchange
for harvesting a portion of the refuge alfalfa crop.
Rotate crops after 2 years of being planted to small grain into a 6-year v v v
alfalfa planting.
Annually evaluate workforce needs as indicated in the Camas NWR v
Annual Work Plan, to determine the efficacy of CLMAs in
comparison to the Refuge undertaking agricultural plantings through
force-account funding.
Should the current cooperative farmer decide to no longer farm the v
Refuge and remove his irrigation equipment, transition from the
irrigated CLMA acres identified in objective 3.1a to dry land force-
account acres identified in Objective 3.1b.
Reduce application of water for agricultural irrigation and increase v
water availability for wetland habitat management by taking the Well
#9 field out of production for agriculture irrigation.
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Rehabilitate native sage-steppe habitat in the Well #9 field by
restoring 20 acres to sage-steppe every 2 years (80 acres rehabilitated
by 2020).

v

Seek and develop partnership opportunities, and associated grant
acquisition, to minimize overhead costs of agriculture management
and infrastructure.

Annually survey and monitor wildlife use within refuge agriculture
crops to assess benefits or impacts from the refuge farming program
for wildlife.

Conduct periodic soil tests and work with cooperative farmer to apply
proper fertilization and liming treatments, as necessary, to maintain
proper nutrient and pH levels for productive agriculture plantings.

Amend soil and fertilize small grain crops by broadcasting granular
nitrogen fertilizers on small grains during planting or prior to barley
jointing.

Prohibit applications of anhydrous ammonia fertilizer to minimize the
presence of excessive environmental N accumulations and concerns
for refuge soil and water resources.

Initiate small grain planting before irrigation of alfalfa begins to
conserve water resources and irrigate planted small grain in
conjunction with alfalfa.

Apply lime 6 months before the actual planting date to affect soil pH
by planting time.

Attempt to till and plant across the slope, rather than with the slope of
the land to reduce erosional forces on soil.

Use conservation tillage practices and avoid fall tillage for spring
plantings. Initiate planting immediately after plowing and disking of
small grain fields to lessen the amount of soil lost to wind erosion.

Plant small grain crops in blocks of rows running perpendicular to
one another to ensure that the tops of some rows would be exposed by
the prevailing winds during heavy snow.

Mow strips of small grain crops as they mature in the late summer or
early fall to provide forage base for migrating birds. Leave a
combination of standing small grain crops and mowed small grain
crops (without harvest), to provide wildlife with suitable forage.

Mow wide swaths of mature small grain crops, separated by several
rows of unharvested crops, thereby providing a “snow fence” to
enhance the availability of grain on the ground as well as provide a
reserve of food that would remain above even the deepest early
SNOWS.

Legume (Alfalfa)
Strategies Applied to Achieve Objective

Altl
Current

Alt 2
Preferred

Alt 3

Use Cooperative Land Management Agreements (CLMASs) with local
farmers to implement the refuge farming program. Require
Cooperators to front the cost of small grain operations (e.g.,
mechanical preparations, watering, seeding, labor costs) in exchange
for harvesting a portion of the refuge alfalfa crop.

v

v
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Rotate crops after 2 years of being planted to small grain into a 6-year v v v
alfalfa planting.

Annually evaluate workforce needs as indicated in the Camas NWR v
Annual Work Plan, to determine the efficacy of CLMAs in
comparison to the Refuge undertaking agricultural plantings through
force-account funding.

Acquire refuge irrigation equipment within 2 years of Well #9 Field v
cooperative farmer removing personal irrigation equipment

Should the current cooperative farmer decide to no longer farm the v
Refuge and remove his irrigation equipment transition from the
irrigated CLMA acres identified in objective 3.2¢ to dry land force-
account acres identified in Objective 3.2d.

Reduce application of water for agricultural irrigation and increase v
water availability for wetland habitat management by taking the Well
#9 field out of production for agriculture irrigation.

Rehabilitate native sage-steppe habitat in the Well #9 field by v
restoring 20 acres to sage-steppe habitat every 2 years (80 acres
rehabilitated by 2020).

Seek and develop partnership opportunities, and associated grant v v
acquisition, to minimize overhead costs of agriculture management
and infrastructure.

Annually survey and monitor wildlife use within refuge agriculture v v
crops to assess benefits or impacts from the refuge farming program

for wildlife.

Conduct periodic soil tests and work with cooperative farmer to apply v v

proper fertilization and liming treatments, as necessary, to maintain
proper nutrient and pH levels for productive agriculture plantings.

Apply lime 6 months before the actual planting date to affect soil pH v v
by planting time.

Attempt to till and plant across the slope, rather than with the slope of v v
the land to reduce erosional forces on soil.

Rotate old alfalfa stands to cereal grains every 6 years or when v v
density of alfalfa reaches 0.75 plants per square foot.

Maintain cereal small grains rotation for 2-years post alfalfa, to lessen v v
autotoxicity and ensure a successful re-establishment of alfalfa in the
same field following grain plantings.

Mow grasses adjacent to alfalfa fields to maintain short vegetation v v
along the agriculture field interface to provide additional green forage
for and visual security for foraging birds from predators.

Evaluate potential to increase the duration of alfalfa coverage longer v v
than 6 years within established and maintained fields via either
increased winter fertilization, increased seeding rates, or decreased
spacing between plant rows.

Swath and bale irrigated alfalfa in late summer with the final timing v v v
of the harvest occurring at the discretion of the cooperator, based
upon the maturity of the alfalfa.
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Fall disc and plant alfalfa to re-establish an alfalfa planting just prior v v v
to seeding to lessen the amount of soil lost to wind erosion.

Harvest alfalfa through the cooperative agreement based on the v v v
amount of funds the cooperative farmer puts into fuel, seed, fertilizer,
and irrigation.

Use companion plantings or winter wheat or rye with alfalfa to
increase completion and decrease weed establishment.

Apply herbicides on farmed units with refuge personnel through force
account refuge funding as-needed to control invasive species.

Rationale, Objective 3.1: Small Grain (Wheat and Barley) and Legume (Alfalfa) Management:

Most waterfowl are opportunistic feeders, and some species such as Canada geese, snow geese, mallard,
northern pintails, and teal have learned to capitalize on the abundant foods produced by agriculture
(Bellrose 1976). During the last century, migration routes and wintering areas have changed in response to
availability of these foods (Fredrickson and Drobney 1979). Some species have developed such strong
migratory traditions that many populations are now dependent on agricultural foods for their migration or
winter survival (Ringelman 1990). During breeding and molting periods, waterfowl require a balanced diet
with high protein content. Agricultural foods, most of which are neither nutritionally balanced nor high in
protein, are seldom used during these periods. However, during fall, winter, and early spring, when
vegetative foods make up a large part of their diet, agricultural foods are preferred forage except in arctic
and subarctic environments (Sugden 1971). Waterfowl management during these periods is often directed
at providing small grain and row crops (Baldassarre et al. 1983).

In all alternatives the Refuge would continue to provide supplemental crops for migratory waterfowl and
sandhill cranes within the Pacific and Snake River migratory corridor, primarily for the benefit of
waterfowl and sandhill cranes. Croplands on refuge and State WMA lands promote sustained use of these
areas by migrating waterfowl by providing an accessible, high-energy food source during late fall and early
winter as wetlands freeze up. This reduces waterfow! depredation on adjacent croplands. Not only cranes
and waterfowl, but many other species benefit directly or indirectly from refuge crops, e.g., long-billed
curlews, white-faced ibis, sage-grouse, Swainson’s hawks, and bald eagles.

Formerly, large areas of the Refuge were planted in crops, to support a trumpeter swan recovery project on
Red Rock Lakes NWR and later the whooping crane recovery project at Grays Lake NWR. When these
programs ended in the mid-1970s Camas NWR scaled back on small grain production. Formerly farmed
fields on the Refuge were taken out of production and allowed to revert back to introduced pasture grasses.
Although the agricultural footprint on the Refuge has been reduced by approximately 75% since the 1980s,
waterfowl population trends in Upper Snake Area appear to have remained relatively constant.

Currently, a total of 160 acres of planted agriculture is provided on the Refuge on two separate 80-acre
refuge tracts: the Well #7 Field which has irrigation equipment owned entirely by the Refuge, and the Well
#9 Field, which contains a wheel-line irrigation system owned by the cooperator. 20 acres of irrigated
small grain is grown in the Well #7 field. The Well #9 Field has not proven to be conducive for growing
grain, so all 80 acres are currently in alfalfa. The majority of the farming on the Refuge is done under
Cooperative Land Management Agreements (CLMAS) with local farmers, where they provide green forage
and grain for migratory birds in exchange for alfalfa cuttings. In all alternatives, the limited overall acreage
of small grains, small field size, and the fact that cooperative farmers would have to leave a portion of the
crops for wildlife makes growing grain on the Refuge undesirable for cooperative farmers without
exchange for alfalfa cuttings.
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Habitat management guidelines often encourage managers to produce high-energy foods (Lane and Jensen
1999; Nassar et al. 1993; Nelms 2007; Strader and Stinson 2005); however, true metabolizable energy of
many waterfow! foods and selection tendencies of most species are unknown (Dugger et al. 2007;
Fredrickson and Taylor 1982). Increasing the refuge acres planted in a larger yield crop such as corn is
limited by high cost (due to soil prep, fertilizer and weed control), the need to rotate crops, and the need for
increased weed control activities in fallow cornfields (Atkeson and Givens 1952; Foster et al. 2010). As a
result the Refuge will continue to cultivate small grains crops all alternatives, since they are less labor and
water intensive than a high-energy crop such as corn.

Under the No-Action Alternative (Alternative 1), we would continue to farm 20 acres of irrigated small
grain and 140 irrigated acres of alfalfa using CLMAs. All small grain plantings would occur within the
Well #7 field with the refuge-owned and supplied irrigation equipment. In the Well #9 field the Refuge
would continue to work with a cooperative farmer to maintain 80 acres of alfalfa with the farmer’s
privately owned irrigation equipment. No rehabilitation of agricultural fields to sage-steppe habitat would
occur in Alternative 1.

Alternative 2 (Preferred Alternative) would use CLMAs to farm the Well #7 Field with refuge-owned
irrigation equipment to provide 20 acres of irrigated grains and 60 acres of irrigated alfalfa. Small grain
plantings would be rotated between the Well #7 and Well #9 fields with no rehabilitation of agricultural
fields. Camas NWR owns the irrigation equipment on the Well#7 field and agricultural management is not
likely to change within the life of the plan. However, the Refuge does not own the irrigation equipment on
the Well #9 field. Should the cooperative farmer decide to no longer farm on the Refuge and remove his
irrigation equipment from the Well #9 field, the Refuge would need to acquire irrigation equipment to
continue to provide 80 acres of irrigated alfalfa in the Well #9 field. Acquiring a wheel or pivot irrigation
system for this field would entail a high initial expense and would substantially increase the Refuge’s
agricultural management costs. Should the Refuge be unable to irrigate the Well #9 field, the planned
contingency in Alternative 2 would be to switch from 80 acres of irrigated alfalfa to 20-40 non-irrigated
grains and 20-40 acres non-irrigated alfalfa. This would still provide adequate agricultural forage for local
and migratory wildlife, while reducing incurred refuge operation costs. Alternative 3 would use CLMAs to
farm the Well #7 field as in Alternative 2, to rotationally produce 20 acres of irrigated small grain and 60
acres of irrigated alfalfa with refuge-owned irrigation equipment. In Alternative 3 the Refuge would no
longer farm the Well #9 field and would rehabilitate all 80 acres of the Well #9 field to native sage-steppe
habitat.

In Alternatives 2 and 3 the Refuge would implement a consistent strategy to present unharvested or freshly
harvested crops in ways that have proven attractive to waterfowl (Reinecke et al. 1989). By mowing strips
of small grain crops as they mature in the late summer or early fall the Refuge would ensure a forage base
for migrating birds and leave a combination of standing small grain crops and mowed small grain crops
(without harvest), to provide wildlife with suitable forage. The proposed approach in Alternatives 2 and 3
for wide swaths of mowed crop separated by several rows of unharvested plants would provide a “snow
fence” to enhance the availability of grain on the ground as well as provide a reserve of food that would
remain for migratory waterfowl above even the deepest snow. Additionally, by planting crops in blocks of
rows running perpendicular to one another the Refuge would ensure that the tops of some rows would be
exposed and available to migratory birds by the prevailing winds during heavy snow.

Agricultural management practices. Agricultural practices in Alternatives 1, 2, and 3 would include
disking fields (prior to seeding), seeding in fall (spring seeding may be used for perennial crops), tilling,
and adding soil amendments/fertilizers. Crop residues are generally removed by fall tilling, but some
fields are left fallow over the next summer.
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Fall tillage as an agricultural practice eliminates valuable winter food and cover for wildlife and causes
soil nutrient loss. By implementing a refuge conservation tillage system that plants with the slope rather
than up and down a slope, and avoiding fall tillage for spring plantings, the Refuge would improve soil
retention, reduce fertilizer costs, and reduce erosion. Generally, as soil-conserving measures increase,
upland wildlife habitat quality also improves (Lines and Perry 1978; Miranowski and Bender 1982).
Some soil conservation practices directly benefit habitat quality in that they provide one or more critical
habitat elements incidental to their erosion control function. Field border strips are much underused
though they increase wildlife food plot yields, while simultaneously providing direct and indirect benefits
to wildlife and the environment. As proposed in Alternative 2, planting field border strips around refuge
small grain fields would reduce erosion in end rows, reduce non-point source pollutants and sediments,
improve water quality, and provide an element of safety for machinery operations (Haufler 2007). Among
the benefits of the rotational practices proposed by the Refuge in Alternatives 2 and 3 are higher soil
organic matter and nitrogen, lower fossil energy inputs, yields similar to those of conventional systems,
and conservation of soil moisture and water resources, which is especially advantageous under drought
conditions (Pimentel et al. 2005).

In all alternatives the Refuge will amend soils with lime and appropriate fertilizers. Soil pH can greatly
affect the availability of soil nutrients for plant use. Most annual grains will have adequate production for
wildlife if the soil pH is near 6 to 6.5 (Westerman 1990). If the soil pH is low, lime can be added to raise
it. Tang and colleagues (2003) found that liming at 1.5 ton/acre in 1984 increased grain yield by 25
percent and re-liming in 1999 increased barley yield by over 50 percent. Studies suggest that surface
liming can ameliorate subsoil acidity fifteen to seventeen years after application, and that surface liming
provides a good strategy to combat subsoil acidity (Dolling and Porter 1994; Tang et al. 2003). Lime
should be applied about six months before the actual planting date to affect soil pH by planting time
(Tang et al. 2003). Soil tests proposed in Action Alternatives 2 and 3 would allow the Refuge to
accurately determine soil pH and lime needs.

Annual grains also respond well to fertilizing (Hansson et al. 1987). Again, refuge soil tests are the only
way to accurately determine nutrient deficiencies and needs. Nitrogen (N) and Sulfur (S) are the most
yield-limiting nutrient. Phosphorus (P) is the next most limiting nutrient. Levels of potassium (K) and
micronutrients generally are sufficient for small grain production in Idaho soils. Nitrogen application
almost universally increases cereal yield in all precipitation zones on soils with low available soil N
(Schillinger 2006). Nutrient interactions can change this pattern, but only the interaction between N and S
is routinely encountered in dryland cereal production. Nitrogen fertilizer application can intensify S
deficiency and decrease yield under severe S deficiency (Rasmussen and Douglas 1992).

Incorporating granular N fertilizers during planting or broadcast topdressing granular N fertilizers later in
the spring are efficient ways to supply a portion of the total N needs. Most local commercial growers prefer
to apply anhydrous ammonia or urea-ammonium-nitrate solution in combination with P fertilizers in a
tillage operation prior to planting grain crops. However, in Alternatives 2 and 3 the Refuge would not
allow cooperative farmers to apply anhydrous ammonia fertilizers in order to minimize excessive
environmental N accumulations. Accumulation of anhydrous ammonia fertilizers can lead to soil and water
acidification, contamination of surface and groundwater resources, increased ozone depletion and

increased greenhouse gas levels associated with the production of these highly reactive enhanced N
fertilizers (Motavalli et al. 2008).

Rationale, Obective 3.1 (Legume Management):

Wildlife in the Upper Snake area and must contend with a radically changed landscape, one where natural
wetlands and riparian habitats have been largely replaced by various agricultural crops. Although
agricultural foods such as small grains provide an important carbohydrate source during migration, most
are neither nutritionally balanced nor high in protein, are seldom used during breeding life-history events
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of waterbirds (Ringelman 1990). During breeding and molting periods, waterfowl and waterbirds require
a balanced diet with high protein content. In this highly altered landscape, alfalfa provides a surrogate
habitat for a wide range of species. Alfalfa supports some of the highest biodiversity amongst row crops,
with many species using alfalfa to forage, nest, rest, and hide (Hartman and Kyle 2010). Several bird
species such as white-faced ibis, long-billed curlew, and Swainson’s hawk are highly dependent on alfalfa
to support them given a lack of native wetland and grassland habitat (Hartman and Kyle 2010).

As a legume, alfalfa may be particularly good habitat for earthworms, an important food source for many
birds. Alfalfa contributes nitrogen to the soil, and high nitrogen promotes earthworm growth (Evans and
Guild 1948) and increases their protein content (Stribling and Doerr 1985). One hypothesis for the
preferential use of alfalfa over other irrigated crops by some waterbirds is increased earthworm
abundance (Bray and Klebenow 1988). Irrigated fields, and in particular alfalfa, can be valuable feeding
sites for white-faced ibis. Ryder and Manry (1994) argue that increased planting of alfalfa is a major
reason for an increase in white-faced ibis populations in the West. Bray and Klebenow (1988) propose
that where historical white-faced ibis feeding habitats have been diminished, flood irrigated crops could
be maintained or even created to benefit ibis, and that the predominant crop should be alfalfa.

Alfalfa often supports an abundant small mammal community that is exploited by various birds of prey.
Swainson’s hawks will hunt for mice and voles in alfalfa, which provides a long-term, stable habitat for
prey and good hunting conditions year round (Estep 1989). The optimal time for Swainson’s hawks to use
alfalfa is when prey is easily accessible, especially after a cutting or irrigation and when field vegetation is
less than 15" tall (Swolgaard et al. 2008). Swainson’s hawks rely heavily on the current agricultural
landscape in southeast Idaho to provide adequate hunting grounds and safe nesting sites along riparian
corridors. However, frequent early alfalfa cutting changes the amount and structure of vegetation used by
many birds for nesting and also destroys nests and eggs of ground-nesting birds (CPIF 2000; Frawley and
Best 1991). Because of this the Refuge should limit alfalfa harvests to late summer and not consider or
manage alfalfa as a particularly productive nesting habitat.

Alfalfa produces one of the highest crude protein levels and greatest yields of any legume. It is generally
considered the most difficult legume to establish, but once established its deep roots makes it very
drought-resistant. Alfalfa requires high levels of phosphorus and potassium and soil pH in the 6.6 to 7.2
range. The availability of phosphorus is reduced in low pH soils because it binds with iron and aluminum
at pH levels less than 5.5 (Dionne et al. 1989). If the soil pH is too high, phosphorus reacts with calcium
reducing the amount available to the plants (Rechcigl et al. 1986). As a result, plants in soils having
adequate levels of phosphorus and potassium may not be able to use those nutrients if the pH level is too
high or too low (Tsakelidou 2000). Proper soil pH not only increases the availability of essential plant
nutrients but promotes the growth of desirable microorganisms and reduces the toxic effects of aluminum
and manganese. As with cereal grains, liming can be an effective method of reducing soil acidity in alfalfa
fields. Ideally, lime should be applied six to twelve months prior to seeding and thoroughly incorporated
into the plow layer. Soil testing proposed in Alternatives 2 and 3 would ensure that lime is added as
needed to maintain soil pH at optimal levels, ensuring maximum nutrient availability and reducing need
for fertilizers. Should soil testing indicate a need for lime or fertilization, the Refuge and the cooperative
farmer would work together to decide on the best strategies to achieve desired soil conditions.

Mowing, plowing and disking a field at the wrong time may cause avoidable weed problems. The general
belief is that tillage stirs buried weed seeds up to the surface, allowing them to germinate. The decision to
plant legumes in the spring or in the fall may depend on the types of weeds present. If there is an
abundance of summer growing weeds (crabgrass, ragweed, foxtail, or lambsquarters) where one intends to
plant legumes, one should attempt sowing in the fall. Spring plantings are usually more successful where
winter weeds (chickweed, henbit, and yellow rocket) are a problem. Some attention must also be paid to
the effects other plants have on the desired legumes. A common refuge grass called quackgrass has been
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found to be allelopathic, meaning it releases chemicals that may seriously reduce growth or the nitrogen-
fixing ability of alfalfa and other legumes. On the positive side, winter wheat or rye plantings are often
used as companion crops with legumes because they release chemicals that suppress the development of
weeds but do not harm legumes. By mixing legumes with annual wheat or rye as a companion crop in
Alternative 2 and 3, the Refuge can provide weed control benefits and in association with fall and winter
grain forage while the legume crop matures.

In areas where alfalfa is planted in appropriate soils and managed properly, stands can often last five years
with some remaining productive for seven to ten years. The preferred alternative (Alternative 2) would
avoid replanting immediately after an old alfalfa stand has declined, as alfalfa produces autotoxic
chemicals that can damage new alfalfa seedlings (Jennings and Nelson 2002). This autotoxicity causes
poor establishment of alfalfa planted too soon after an old alfalfa stand. Autotoxicity can cause long-term
yield reduction of new plants that do become established, although the plants may appear normal. Attempts
at thickening declining or thin stands of alfalfa are seldom successful due to autotoxicity from the old
plants. Established alfalfa plants can severely reduce establishment and growth of new alfalfa seedlings
emerging within an 8-inch radius from the old plant. This means that an old alfalfa stand that is as thin as
0.75 plants per square foot could inhibit establishment of new plants over 100% of the field surface.
Research has shown that once alfalfa stands deteriorate, a one-year rotation of another crop other than
alfalfa is sufficient for successful re-establishment of alfalfa in the same field (Jennings and Nelson 2002;
Wollenhaupt et al. 1995).

The importance of weed control in refuge forage production for wildlife should not be overlooked,
especially when the high investment associated with alfalfa and other legume forages is considered.
Weeds reduce forage yield by competing for water, sunlight, and nutrients. VVigorous, dense-growing
forage legume stands have fewer weed problems. Thus, cultural and management practices that promote a
highly competitive forage stand prevent many weed problems. These practices include: 1) liming and
fertilizing fields based on soil test recommendations; 2) seeding well-adapted, vigorous, long-lived
perennial varieties; 3) buying weed-free seed; 4) cutting forage at proper timing intervals or growth stage;
5) timely control of insect and disease problems; and 6) rotating fields with other crops to interrupt the
buildup of certain weeds (Green and Martin 1995). Because of the aggressive nature of some weed species,
they can become established despite preventive efforts. Therefore, approved refuge herbicide treatments
might be necessary to combat some weed problems.
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Objective 3.2 Hay Meadow Management

the benefit of foraging and nesting wildlife.

Benefitting Refuge Species:

and Canada goose

Annually flood-irrigate, as funds and water are available, 150 acres (45%) of the total 330 acres of
formerly farmed lands which were allowed to revert to non-native grassland, to hay 150 acres of
short stature (4"-6") early successional, seasonally flooded wet meadow habitat by August 1 for

Sandhill crane, long-billed curlew, willet, Franklin’s gull, white-faced ibis, greater sage-grouse

Hay Meadow short stature habitat is characterized by the following attributes:

e Short (4"-6") meadow grass habitat.

than quack and brome grass meadows.

systems were constructed.

o Adiverse array of pasture grasses more palatable and attractive to foraging and nesting wildlife

e Short stature hayed habitat provided by July 15 and no later than August.
e Short stature hayed units to occur within areas where original agricultural fields and irrigation

e <20% cover of invasive species (e.g., Canada thistle, musk thistle, smooth brome)

Alternatives
Obijective as written above is modified by replacing acres in italics
with the text in this row.

Alt 1
Current

Alt 2
Preferred

Alt 3

Proportion of formerly farmed areas flood irrigated:

100%
330 acres

v

0%
0 acres

Strategies Applied to Achieve Objective

Alt 1l
Current

Alt 2
Preferred

Alt3

Continue to use Cooperative Land Management Agreements (CLMA)
for haying as an alternative to force account farming, fencing and
weed control.

v

v

Rotate haying patterns so that no unit would be hayed for 2
consecutive years, allowing at least 60% of old farm fields to have
residual cover for the following spring.

Employ late spring or fall prescribed burning in non-native meadows
if short-cover habitat objectives cannot be achieved.

Reseed hay meadows predominated quack and brome grasses to a
more palatable and desirable mix of grasses and forbs for foraging
and nesting wildlife.

Require cooperators to clean haying equipment before they enter and
upon leaving the Refuge, to minimize the amount of weeds being
transferred to and from the Refuge.

Delay first hay cuttings until after July 15th to minimize impacts to
nesting or young birds.

Conduct haying operations from July 15-August 1 to provide optimal
foraging habitat for fall migratory birds.

Flood irrigate hay units with irrigation capability to ensure good
forage can be produced and the quality hay remains acceptable to
cooperative farmers.
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Use agricultural practices (e.g., seeding, disking, planting cover crops, v v v
fertilizing, soil amendments, herbicides) to rehabilitate pastures that
do not meet the habitat objective.

Use IPM strategies including mechanical, physical, biological, and v v v
chemical means to eradicate, control, or contain invasive plants.

Rationale, Objective 3.2, Hay Meadow Management:

In all alternatives, a total of 150 acres of early successional short-stature habitats would be created annually
by haying. Under Alternative 1 (Current Management), approximately 330 acres of formerly farmed fields
would be flood-irrigated annually, and 150 acres of these fields would be hayed annually. Under
Alternative 2, only half of this acreage would be flood irrigated, but 150 acres would continue to be hayed
annually. Under Alternative 3 we would cease irrigation of formerly farmed fields and hay 150 dryland
acres annually.

Haying objectives are designed to increase wildlife foraging opportunity by providing artificially low
stature vegetation. Alternatives 1 and 2 support refuge purposes by providing short-cover forage for
wildlife within dense non-native grasslands and by contributing to a diversity of habitat types (Eldred
2009; La Sorte and Boecklen 2005). By using cooperative farming in Alternatives 1 and 2, the Refuge
would greatly reduce the budgetary and manpower requirements that would be needed if the work were to
be performed by refuge staff. Haying would provide feeding areas for migratory birds, primarily
waterfowl, a primary purpose for the establishment of this Refuge. Potential wildlife benefits of managed
short-cover grassland include: increased palatability of grasses for grazers, increased invertebrate forage
availability and detection rates, reduced physical obstruction, and increased security from predators
during grazing or foraging activity (Devereux et al. 2006).

The Preferred Alternative (Alternative 2) is to hay 150 acres annually, and rotate haying operations
through different parcels, so that the same units would not get hayed two years in a row. Also, by allowing
some time for units to recover, forage quality and quantity would increase, while providing denser grass
nesting cover for wildlife in un-hayed meadows. Under Alternative 2, Canada geese, greater sandhill
cranes, snow geese, curlews, and ducks would benefit from refuge haying operations. These groups of
birds regularly use refuge habitats during the fall migration. Refuge hay grounds supplement natural food
sources and provide undisturbed/safe areas where migrating birds can forage. Haying would also provide
beneficial open foraging areas for elk, deer and other resident species.

Less groundwater would be used under Alternative 2 (Preferred Alternative) than Alternative 1 (only 150
acres would be flood irrigated annually). We would also reseed hay meadows that are predominated by
quack and brome grass to a more palatable and desirable mix of grasses for foraging and nesting wildlife.
Alternative 2 strikes a balance between water conservation and providing short-cover habitat for the
wildlife species that benefit from it. Alternative 3 would eliminate irrigation of hayfields, thereby
conserving groundwater resources for higher-priority uses. Forage quality and quantity, and invertebrate
populations, would be expected to decline and dryland hayfields would be expected to be less productive
and attractive to wildlife than irrigated fields. Forage quantity and quality would also be unlikely to attract
cooperative farmers. Therefore dryland haying and other management activities would likely need to be
accomplished by permittees or via force account.

Hayed or naturally occurring short-cover habitats are composed of low density grass and forbs 0-4 inches
in height with bare ground, or light vegetative litter, with the ground easily visible. Ground foraging birds
can easily move through this type of habitat and tend to select short cover habitat over dense grass habitat.
Many passerine species prefer short grass pastures as a foraging habitat (Devereux et al. 2004; Perkins et
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al. 2000; Whitehead et al. 1995). Several mechanisms may underpin this choice, including greater visibility
for monitoring predators and conspecifics, improved prey accessibility and better mobility for foragers
(Butler and Gillings 2004; Whittingham and Evans 2004; Whittingham and Markland 2002; Wilson et al.
2005). Birds that prefer to forage in short-cover habitat include species in the Meadow Foraging Guild
(e.g., greater sandhill crane, long-billed curlew, Canada goose, western meadowlark, American robin,
cattle egret; Grazing Waterfowl Guild (e.g., American widgeon, American coot, gadwall, Canada geese);
and Upland Nesting Guild (e.g., long-billed curlew, black-necked stilt, killdeer). Many species that forage
in short-cover habitat are highly adaptable to human habitat alterations.

There is good evidence that food abundance is the main driver in determining bird usage of fields for both
invertebrate-feeders (Brickle et al. 2000), and seed-eaters (Moorcroft et al. 2002; Robinson and Sutherland
1999). However, food availability (i.e., abundance modified by ease of access to that food) has also been
shown to be an important factor in determining bird usage (Henderson and Evans 2000; Henderson et al.
2001). Management for short stature, and the abundance and availability of food resources to birds, are
inextricably linked (McCracken and Tallowin 2004).

By reducing grass height, haying or mowing affects the amount of, and access to, food resources in
different ways. Conventional wisdom in agricultural and range management is that removal of “excess” or
“decadent” plant litter increases sunlight and solar radiation, thereby warming soils earlier and promoting
plant growth earlier in the spring than areas covered by dense litter (Lecain et al. 2000). Increased access to
invertebrates is the principal advantage cited for short-cover management practices (Schekkerman and
Beintema 2007). In Northern California, the abundance and diversity of birds, particularly sandhill cranes,
on hayed meadow were equal to or greater than the abundance and diversity of birds on nonhayed plots,
and cranes spent more time foraging and less time alert in hayed plots (Epperson et al. 1999). However, an
unanticipated effect of haying operations is that by reducing detritus, the base of the biotic pyramid,
primary and secondary productivity may be reduced (van der Valk 1989). Second, where litter
accumulation is scant, invertebrate production may be impeded because of unfavorable conditions
associated with hydrology, substrate, and nutrient availability (Magee 1993).

All haying operations involve the use of farm equipment to mow, rake, bale, and transport hay in grassland
areas. Several studies show a direct and often substantial impact of the harvesting process on wildlife,
especially from the mowing stages, and that this impact depends on the techniques and equipment used, as
well as the equipment settings, and the habitat and ecology of each species (Humbert et al. 2009). Paullin
etal. (1977) found that young shorebirds were in Oregon were especially vulnerable to mortality from hay
cutting in early July. Unlike ducks, shorebirds, especially Wilson’s phalarope, tend to remain in hay
meadows to feed after hatching. Consequently, earlier nesting species may be especially vulnerable to
mowing. Several other studies suggest that early hay mowing mortality is greatest in the first two weeks of
July (Braun et al. 1978; Dale et al. 1997; Labisky 1957; Sargeant and Raveling 1992).

Hay cutting within the Upper Snake Region begins as early as mid-June, likely causing very high rates of
shorebird mortality on private property adjacent to the Refuge. Currently, refuge hay operators cannot
initiate mowing or harvest of refuge hay until July 15 to ensure that cutting occurs after the nesting season
for grassland species is complete. Multiple researchers and management plans support the conclusion that
wildlife mortality from seasonal hay mowing can be minimized by not allowing haying before July 15th
(Bollinger et al. 1990; Dechant et al. 2003; Krapu et al. 2000; Licht 1997; Perlut et al. 2006; USDA NRCS
2007; Warner and Etter 1989). Managers of some grassland management areas recommend waiting until
early August to prevent impacts to double and triple-brooded species such as savannah sparrows and
meadowlarks (Warren and Anderson 2005).
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GOAL 4: Inventory, Monitoring, Adaptive Management, and Research

Collect, synthesize, and manage science-based information to support the
management of Camas NWR and the NWRS at multiple geographic scales.

Conduct erorltlzed baseline inventories of vegetation and animal life on Camas NWR, with
particular emphasis on suspected or little known groups and species.

Alternatives

physical features (As identified in the Habitat Management
Obijectives) to develop a Wetland and Riparian Rehabilitation Plan by
2017:

1. Conduct Hydro Geomorphic Model (HGM) and engineering
feasibility study by 2015 to determine historic and current physical
refuge setting and best future management options.

2. Perform topographic LiDAR survey and construct a Digital
Elevation Model (DEM) of the Refuge by 2015 to quantify elevation
gradients natural and altered water flows and location, size, and depth
of inundation.

3. Perform Water Resource Inventory by 2014 to document refuge
water quantity and quality, including physical descriptions of surface
water and groundwater features, water rights, infrastructure, and
water quality issues. Description of physical characteristics of a
station’s water bodies, hydrography, and water-related infrastructure,
as attributes relatable to GIS layers, and include both surface and
groundwater resources. The inventory would also describe each
station’s water rights, water resource needs, and threats.

4. Evaluate and compare historic and current wetland habitat extent
with GIS data (e.g., soil maps, USGS maps, LandSAT imagery,
LiDAR imagery).

5. Summarize sources of data (e.g., Idaho Water Supply and Outlook
Report) on winter snowpack and moisture content, spring weather
patterns, agricultural acreage, and irrigation techniques, groundwater
levels, and other appropriate variables that define annual surface and
groundwater availability.

Obijective as written above is modified by replacing acres in italics CAIt 1 t p A}It 2 q —
with the text in this row. urren referre

Inventory implementation: Opportunistic

Strategies Applied to Achieve Objective Cﬁ:tr élnt Pr’:]‘cletrie q Alt 3
Compile refuge “Legacy Data” (i.e., existing data sets, annual v v
narratives, reports, theses, museum voucher specimens, and species

checklists) that represent historic, not necessarily current, species

occurrence, to serve as a benchmark against which future changes can

be contrasted.

From 2014-2015, survey, inventory, and assess abiotic resources and v v
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6. Monitor water delivery ditches and groundwater recharge rates to
determine how much Camas Creek surface water or pumped
groundwater is lost before the water reaches the intended wetland.

Conduct baseline inventories of refuge biota and vegetation:

1. Survey refuge portions of Camas Creek from 2014-2015 to identify
reaches with.

a. Relatively intact (few anthropogenic impacts
evident) and worthy of maintenance or protection
management strategies;

b. Reaches where restoration is feasible with changes
in current land-use practices or without large
expenditures of resources;

c. Reaches that could be restored, but only at high
cost; and

d. Reaches that are in a condition where restoration is
not technically feasible due to extreme conditions of
alteration, degradation, or sociopolitical issues.

2. Work with the representative agencies that constitute the Upper
Snake Sage-grouse Local Working Group to create a useable habitat
map and Geographic Information Systems (GIS) database of the
Upper Snake area that identifies: leks; nesting and early brood rearing
habitat; summer brood rearing habitat, winter habitat; and migration
corridors/linkage areas.

3. Within 5 years, using interdisciplinary teams of botanists and
zoologists, using standard sampling techniques appropriate for each
life form, identify and document little known vegetative and animal
life present on the Refuge, their distribution, and relative abundance
(e.g., rare, common, abundant).

4. Annually inventory and map established invasive species, with
particular attention to the banks of Camas Creek for new source
infestation establishment of invasive species and dispersal of seed
sources along the creek channel.

5. Use Contaminant Assessment Process (CAP) to assess potential
threats posed by environmental contaminants to the Refuge. Inventory
point and non-point contaminant sources, identify areas of concern,
and describe pathways of contaminant movement that might affect
refuge natural resources.

6. Continue butterfly surveys and summarize data from 2005-present.
7. Conduct baseline survey of reptiles and amphibians, stratified by

habitat using techniques outlined by Corn and Bury (1990) and
Hutchens and De Perno (2009).

Annually analyze, summarize results; disseminate findings to refuge
staff, cooperators; and archive all data and reports.

Pursue cooperative funding and partner contributions to implement
1&M Objectives
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Rationale, Objective 4.1: Inventory Habitat and Wildlife:

The Refuge System is unique among Federal lands in having legislative mandates to maintain and restore
biological integrity, biological diversity and environmental health, and to monitor the status and trends of
fish, wildlife, and plant resources. Refuges have traditionally focused on the purposes for which each was
established, primarily migratory birds, threatened and endangered species, marine mammals, and
interjurisdictional fish. The National Wildlife Refuge System Administration Act (NWRSAA) (16 U.S.C.
668dd-668ee), as amended by the 1997 National Wildlife Refuge System Improvement Act (NWRSIA)
(Public Law 105-57), requires a more comprehensive approach to managing the natural resources of the
Refuge System, and to conducting the inventories and monitoring needed to inform management.

The inherent value of knowing which species occur on a refuge is predicated on the certainty of that
knowledge, the rigor with which data were collected, and the spatial distribution of the sampling efforts.
These attributes dictate the potential for the Refuge in using inventory data as baseline values for plot-
based monitoring, for input into spatial modeling at local scales including the development of vegetation
and wildlife species distribution maps, for developing statistical models of species-habitat relationships,
for inputs into remote sensing-based models, ground-truthing remotely sensed data, or as validation data
sets for spatially explicit models. Refuge inventories proposed in the Preferred Alternative can be a one-
time event that simply generates a spatial species list with an unknown level of certainty about its
completeness, or it can be the first of a time series in a statistically rigorous, spatially comprehensive
monitoring design. The trade-off is that even as the collateral benefits increase with increasing statistical
rigor and spatial comprehensiveness, so does the financial cost of conducting the inventory. Camas NWR
has attempted to balance the costs with the merits of inventory and monitoring to the Refuge and in a way
that data can be integrated by others on public and private lands outside the NWRS.

Detailed and meaningful vegetation/habitat inventory and mapping are fundamental elements to all
inventory and monitoring programs, but have not been completed for the vast majority of national wildlife
refuges, including Camas NWR. The NWRS Inventory Team specifically recommended the development
of vegetation community maps (Byrd et al. 2004) for all refuges. Vegetation mapping of Camas NWR
would follow the National Vegetation Classification System. Vegetation inventories would be conducted
at a floristic or floristic/physiographic scale. Required sample design and field data collection would be
rigorous and intensive to ensure a statistically defensible and accurate inventory. The Refuge would use
ancillary data required to develop vegetation inventories, including high resolution multispectral airborne
sensors to mid- and coarse-resolution satellite sensors such as LandSat TM and MODIS, depending on
the needs of the project.

By inventorying abiotic factors such as soils, hydrology, and geomorphology, the Refuge would provide a
foundation for ecological processes and ecosystem restoration to guide refuge management into the
future. Biological resources cannot be successfully managed without knowledge of the underlying abiotic
resources upon which they ultimately depend and inhabit. Local-scale knowledge of soils, hydrography,
topography, and geomorphology would be of primary interest to the Refuge as it collects and synthesizes
information to complete a Wetland and Riparian Restoration Plan by 2017.

Hydrogeomorphic analysis (HGM) is a method of assessing ecosystem condition and ecological
processes at a site to evaluate departure from historic conditions, identify restoration and management
options, and identify ecological attributes needed to restore specific habitats. Completion of the Camas
NWR HGM by 2015 would provide the Refuge with a science-based approach to understanding the
physical and ecological attributes of landscapes and specific areas within them, such as refuges. HGM
uses historic condition and ecological processes (soils hydrology, topography, geomorphology,
vegetation), identifies changes to physical condition and ecological process, and generates restoration and
management options for a given landscape. An HGM analysis would help the Refuge clarify management
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objectives and respond to altered hydrologic regimes and climate change by creating a better
understanding of the potential for a refuge to support wildlife and plant communities. Restoration options
for refuge wetlands and riparian communities would be significantly informed by the HGM.

The Refuge System cannot be expected to adapt strategically to climate change impacts without a better
sense of in situ biological diversity. Floral and faunal inventories are critical for benchmarking extant
species assemblages before accelerated climate change and non-climate stressors cause extinctions,
species redistributions, and novel assemblages. Inventories also set the stage for reasoned and deliberate
development of monitoring objectives and a well-designed monitoring program. New data resulting from
comprehensive inventories may also redirect current management priorities and assist with assessments of
species vulnerability to climate change.

In FY 2008, the NWRS reported spending $15.3 million on invasive species management activities.
Rapidly changing climate will only exacerbate the issue. Pests and diseases are likely to move North, and
temperature and moisture stresses will weaken native species and make them more susceptible to
diseases. Camas NWR needs to remove or mitigate the stress that invasive species put on refuge
ecosystems so that fish, wildlife and plants will have the best opportunity to adapt to rapid climate
change. Without inventory data, we do not know what the invasive problems are, where invasive species
exist, and we do not understand patterns of spread. At a local scale, Camas NWR needs to be able to
guantify the extent of the problem through inventory efforts and monitor for early detection of new
invaders on refuge lands. By sharing 1&M findings with sister agencies and nongovernmental partners
through LCCs or other collaborative data-sharing platforms or venues, the Refuge would substantially
improve the response for control and eradication of invasive species which threaten refuge resources.

The Refuge System has a legislative mandate, under the NWRSAA, as amended in 1997 by the
NWRSIA, to “assist in the maintenance of adequate water quantity and water quality to fulfill the mission
of the System and the purposes of each refuge,” and to “acquire, under State law, water rights that are
needed for refuge purposes.” The challenge for the Service in light of climate change and growing
competition for water is to ensure that sufficient quantities of good quality water are available for fish,
wildlife and plants. Camas NWR currently lacks baseline information on refuge water bodies,
groundwater supplies, infrastructure, water rights, water quality impairments, threats to water supplies,
and needs. By acquiring water resource inventory data, the Refuge would be able to better manage water
supplies, prioritize field studies and water rights acquisitions, and develop efficient, informative water
monitoring strategies.

The Contaminants Assessment Process (CAP) is a national program that provides a standardized
approach for the Service to assess potential threats posed by environmental contaminants without and
within the NWRS. By incorporating CAP into refuge &M strategies, Camas NWR would be able to
inventory point and non-point contaminant sources, identify areas of concern, and describe pathways of
contaminant movement that might affect a refuge’s natural resources. CAP findings would provide the
basis for management actions (such as more detailed investigations, cleanup actions or public outreach,
including fish consumption advisories) that refuge managers can take to reduce contaminant impacts on
the species and lands under their stewardship. These actions would also enhance health and safety for
employees and visitors to the Refuge. Once this site-specific CAP information is acquired, it would
support Camas NWR spill response planning, cleanup actions, and natural resource damage assessment,
and restoration activities.
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' Objective 4.2: Adaptively Manage and Monitor Responses to Management
Support adaptive management at refuge and landscape scales by establishing appropriate
metrics (e.g., presence, relative abundance, density, sex and age ratios, reproductive success,
annual recruitment, etc.) for each habitat type and Focal Species and survey to ensure that these

metrics meet or exceed management targets.

Alternatives
Obijective as written above is modified by replacing acres in italics
with the text in this row.

Alt 1 Alt 2 Alt 3
Current Preferred

Communities to monitor: Waterfowl v
and
waterbirds
; ; ; g Alt 1 Alt 2 Alt 3
Strategies Applied to Achieve Objective T Preferred
Conduct the simplest form of Adaptive Management designed to v v

determine if individual refuges are achieving their specific objective.
Tier 1 (Passive Adaptive Management/Low-Intensity Monitoring):

1. Every 3 years assess emergent cover using aerial photography,
ground-truthing, and GIS analysis to determine responses to habitat
management practices.

2. Monitor large ungulate (i.e., elk, deer, and moose) use of willow
communities to ensure habitat structure is not being degraded and
natural regeneration and recruitment of willows inhibited.

3. Monitor Camas Creek surface flows daily and file an end-of-the
year water usage report with Water District 31.

4. Monitor water usage from all 9 irrigation wells and file end-of-the-
year water usage report with The ldaho Department of Water
Resources.

5. Monitor public notices of intent on modification of current and new
water rights

6. Annually survey and monitor wildlife use within refuge agriculture
crops to assess benefits or impacts from the refuge farming program
for wildlife.

7. Conduct periodic soil tests and work with cooperative farmer to
apply proper fertilization and liming treatments, as necessary, to
maintain proper nutrient and pH levels for productive agriculture
plantings.

8. Annually monitor vegetation (species composition and condition of
plantings) in restored riparian woodland and shelterbelt habitat.

9. Monitor composition and distribution of aquatic vegetation in
managed wetlands every 2 to 5 years to determine need for and/or
efficacy of treatments, and assess benefits to waterfowl.

10. Establish repeat photo-points to measure effectiveness of invasive
species management efforts

Conduct more intensive Adaptive Management of priority CCP v v
objectives which require more rigorous monitoring to provide
definitive documentation of management outcomes.

Tier 2 (Passive Adaptive Management-Intensive monitoring with
implications at the landscape scale):

1. Re-initiate landbird banding and monitoring effort to inventory and
monitor spring/fall migrant use and phenology of shelterbelt habitat
use.

2-88 Chapter 2. Alternatives, Goals, Objectives, and Strategies



Camas National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment

2. Monitor temporal phenology changes to plants and wildlife that
may result from climate change.

3. Annually measure and monitor changes in shallow groundwater
depths by measuring depth to groundwater in irrigation wells and
using soil augers, digging soil pits or installing groundwater wells in
strategic locations, to quantify the depth to saturation of the water
table to determine site-potential for wet meadow maintenance,
enhancement, and rehabilitation efforts.

4. Monitor agricultural land use practices and associated water rights
related to groundwater pumping within the Snake River Aquifer.

Conduct highly rigorous application of Adaptive Management when
there is high uncertainty about the outcomes of management actions,
high risks to conservation targets, high costs of management, or
public controversy regarding management actions.

Tier 3 (Active Adaptive Management-Intensive monitoring):

1. Assess refuge vulnerability to climate change.

2. Establish annual habitat trend plots to measure each specified
habitat amount, distribution, condition in managed wetlands: pre-
drawdown, post-drawdown and yearly to determine need for
drawdown and/or reduction in persistent emergent vegetation.

3. Assess natural and altered landscape disturbance processes to
provide accurate recurring monitoring of current and historic
disturbance regime attributes (e.g., fire, flooding, drought, wind,
erosion, sedimentation) and biotic and abiotic values at risk

4. Annually conduct behavioral act observations (Lehner 1979) of
Focal Species in each habitat type within each management unit, in
conjunction with other surveys, to ensure that Focal Species are
successfully using the habitat for breeding or foraging as predicted.

5. Immediately before and after major habitat management actions
(e.g., water level manipulation, prescribed fire, haying), sample
terrestrial and/or aquatic invertebrates and/or live trap small mammal
communities in each appropriate habitat type in each management
unit to document changes in species composition and density (Ross
and Murkin 1989).

Use information attained from inventory of abiotic resources and
physical features (Objective 4.1) to develop predictive models to
adaptively manage refuge water resources and habitats:

1. By 2015, incorporate HGM classification of natural core wetland
extent and develop a water budget and predictive model by 2016 to
calculate annual potential water availability and optimize the efficient
application of water to achieve native wetland habitat objectives.

2. Run predictive models to determine the anticipated annual location
and extent of seasonal wetland habitats to be inundated using annual
predictive models of water availability for Camas NWR and assigning

either “drought”, “normal”, and “wet” annual wetland management
prescriptions by 2017, to ensure water levels occur in refuge wetlands
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at different heights so no one wetland is maintained at the same water
level for prolonged (>3 year) periods.

3. Conduct Hydro Geomorphic Model (HGM) and engineering
feasibility study by 2015 (See Goal 4; Objective 4.1) to determine
historic and current physical refuge setting and best future
management options.

4. Adaptively adjust and recalculate predictive water models based on
annual model performance.

5. By 2017, formulate and use plant community-specific tolerance
thresholds, as determined through a Camas NWR State-and-
Transition Model, to influence management prescriptions to meet
annual and long-term wet meadow habitat objectives.

6. Evaluate the anticipated responses and model the trajectory of
sagebrush communities to human-associated disturbances across the
Upper Snake regional ecosystem as the basis for spatial prioritization
of landscape scale management.

Document all responses that fall short of management goals, ascertain v v
causes, and employ adaptive management to correct management
prescriptions.

Annually analyze, summarize results; disseminate findings to refuge v v
staff, cooperators; and archive all data and reports.
Pursue cooperative funding and partner contributions to implement v v

1&M objectives.

Rationale, Objective 4.2: Adaptively Manage and Monitor Responses to Management:

The Refuge would use an adaptive management (AM) decision making process to implement
management strategies authorized in the Comprehensive Conservation Plan (CCP). Adaptive
management is a science-based public participation process for evaluating and adjusting a conservation
effort relative to goal achievement as experience and knowledge are gained through implementation,
study and discussion. The Refuge and its collaborative partners support the fact that AM promotes
flexible decision making which can be adjusted in the face of uncertainties, as outcomes from
management actions and other events become better understood. As the CCP is implemented, AM would
help the Refuge achieve diverse goals while enhancing wildlife benefits, advancing scientific knowledge,
and improving working relationships among stakeholders.

The principle of AM is based on the recognition that ecosystem function is inherently complex and often
results in knowledge gaps. AM implementation means a firm commitment to the development of
measurable outcomes and the application of rigorous evaluation and monitoring methods to determine
whether management goals are being met. Careful monitoring of these actions advances scientific
understanding and helps adjust policies or operations as part of an on-going learning process. This is not a
“trial and error” process but rather emphasizes “learning while doing,” which recognizes the importance
of incorporating new information as it becomes available. AM requires flexibility and an ability to
acknowledge risks/failures while using new knowledge in a constructive manner to make adjustments
while building a foundation for ongoing learning/adjustment.

The Refuge is committed to a rigorous and inclusive AM approach to enhance public confidence in the
ability of the Refuge to transfer theory to practice. The Refuge recognizes as it moves forward with CCP
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implementation that there is a critical need for transparency. This transparency, as it pertains to AM,
needs to include both the learning and decision making processes. The following discussion describes
how the Refuge would move forward through AM.

The AM process would bring diverse interests together through various forums to share information and
site-specific results so that all those engaged, including the Refuge, can learn together. These forums
would evolve through time but would include mechanisms such as the Aquatic Health Coalition, the
Ecology Working Group and an evolution of the Collaborative Planning Group. The timing and
frequency of information sharing/learning would be determined by how rapidly new information is being
acquired, level of partners’ interest/engagement, ecological cycles and the forum being used. The Refuge
would share the results of its inventory and monitoring work. Additionally, the Refuge would be
responsive to partners’ requests for open discussion and collaboration in assessing the need for adaptive
changes in management.

As the Refuge and partners learn through the AM process, new information may show the need for
adjustments, confirm existing strategies or identify additional information needs. Based on the best
information available at the time, the Refuge would make decisions for future management actions. As
with the sharing/learning aspects of AM, the Refuge recognizes the importance of transparency for
decisions made during the AM process. The Refuge is committed to bringing together interested parties to
assist with, the evaluation of available information and consultation about management options and their
implications prior to making course changing decisions. This process does not diminish the Refuge’s
legal authority to make decisions, but rather serves to enhance the decision making process by enabling
the Refuge to approach issues from multiple perspectives, thereby finding creative solutions to complex
challenges.

Objective 4.3: Survey Wildlife and Habitat Trends
Conduct prioritized surveys of wildlife and habitats for focal or rare species or species groups, to

determine which, if any, habitat or population management strategies should be undertaken for
their benefit.

Alternatives

Obijective as written above is modified by replacing acres in italics Cﬁ‘:trjnt Prg‘grzre d AU
with the text in this row.

Inventory implementation: Opportunistic v v
Inventory emphasis: Waterfowl v v

and
waterbirds

Strategies Applied to Achieve Objective Cﬁ‘:tr elnt Pr’:‘fletrie q —
Conduct status and trend surveys of priority fish and wildlife species: v v

1. Annually conduct standard avian point counts (Ralph and Scott
1981) stratified by habitat type to measure breeding migrant landbird
density by habitat type on the Refuge.

2. Annually conduct nest searches for breeding avian focal species
using plots or transects to measure nest density and success.

3. Annually conduct secretive marsh bird surveys (Conway 2005) to
document presence and relative abundance of Focal Species.
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4. Annually conduct ground surveys of Focal shorebird species from
April through October to document the presence and relative
abundance.

5. Annually survey for reptiles and amphibians stratified by habitat
using techniques outlined by Corn and Bury (1990) and Hutchens and
De Perno (2009).

6. Annually assist in conducting the Southeast Idaho NWRC bi-
monthly low level aerial fall survey to document the fall RMP
sandhill crane population.

7. Annually assist in conducting the Southeast Idaho NWRC low
level aerial surveys April through September to assess the Tri-state
Trumpeter swan population (breeding and production)

8. Survey focal waterfowl and waterbird species (breeding/migration)
9. Survey fall refuge sandhill crane population (migration)

10.Work with IDFG to fund and perform census of refuge and local
elk population

11.Weekly survey wintering refuge eagle roosts
12.Assist IDFG in regional mid-winter eagle survey

13.Annually monitor 6 to 10 (as to rotate through all the monitoring
plots every 8 to 10 years) of the 60 established long-term vegetative
trend sites

14. Participate in the pollinator monitoring initiative hosted by the
USGS at Patuxent Wildlife Research Center in Maryland

Rationale, Objective 4.3: Survey Wildlife and Habitat Trends:

Research, scientific collecting, and surveys on refuge lands are inherently valuable to the Service because
they expand scientific information available for resource management decisions. Use of the Refuge to
conduct research, scientific collecting, and surveys would generally provide information that would
benefit fish, wildlife, plants, and their habitats. Scientific findings gained through these projects provide
important information regarding life-history needs of species and species groups as well as identify or
refine management actions to achieve resource management objectives in refuge management plans (for
example, CCPs, HMPs, and Fire Management Plans). Reducing uncertainty regarding wildlife and habitat
responses to refuge management actions in order to achieve desired outcomes reflected in resource
management objectives is essential for adaptive management in accordance with 522 DM.

In 2007 the Refuge decided to suspend an ongoing mist netting portion of a refuge inventory and
monitoring study, due to a variety of concerns including funding availability, USFWS’s lack of personnel,
and opposition to the mist netting from a contingent of the Idaho birding community. Assuming
continued habitat restoration occurs at Camas NWR in Alternative 2, and/or there is sufficient interest, the
Refuge would resume mist netting with the idea of measuring potential response to restoration efforts
and/or future migrant abundance, richness, migration timing, and energetic condition on five-year
intervals (two to three years on, five years off), creating a seven- to eight-year on/off cycle. As regards the
“on” part of the cycle, two years is viewed as an absolute minimum, whereas three consecutive years
(pending funding and logistical support), would better allow us to account for annual fluctuations in
analyses.
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' Objective 4.4: Applied Research
Through the life of the CCP, develop a program capable of recruiting qualified researchers and
funding to conduct high-priority research projects, which provide rigorous scientific-based
information to positively affect future management decisions and test uncertain assumptions.

Alternatives

Objective as written above is modified by replacing acres in italics CAIt 1 t P 'A}It 2 q Alt 3

with the text in this row. urren reterre

Quality of data Credible v v
; ; ; P Alt1 Alt 2 Alt 3

Strategies Applied to Achieve Objective S Preferred

Continuously work with refuge and SEINWRC staff, other Federal v v

agencies, State agencies, universities, and non-governmental

organizations to identify and prioritize appropriate research questions

most germane to refuge management and Service mandates.

Construct and continually maintain a spreadsheet of all potential v v

research projects, their refuge and regional priority rank, potential

partners, and approximate costs.

Ensure all research projects involving the Refuge and refuge staff v v

adhere to the highest standards of science.

At appropriate intervals (annual progress reports, project completion v v

and technical publications) share all information with all refuge and

SEINWRC staff, project partners, and local media.

Pursue cooperative funding and partner contributions to implement v v

identified research projects.

As appropriate, integrate all research findings into refuge habitat and v v

population management actions.

Rationale, Objective 4.4: Applied Research:

Although knowledge of highly complex ecological systems will always be incomplete, agencies must
make management decisions using the best information to guide their actions. By systematically
identifying uncertainties at Camas NWR, the Refuge can highlight a biological foundation for acquiring
information through applied research. In the absence of perfect knowledge, it is necessary to make
assumptions which are essentially testable hypotheses about uncertainties. However, not all assumptions
are equally important. By considering each assumption in light of two factors (how uncertain it is; and to
what extent better information would affect future management decisions), refuge assumptions that are
both tenuous and high impact can be identified. There would therefore be the priorities for Camas NWR
research.

Chapter 2. Alternatives, Goals, Objectives, and Strategies 2-93



Camas National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment

Goal 5: Wildlife-dependent Recreation and Public Use

Increase public understanding and appreciation of wildlife, and build support
for Camas NWR by providing opportunities for all visitors to participate in
safe, quality wildlife-dependent recreation and education programs, while

minimizing wildlife disturbance or other impacts to wildlife populations or

habitats.

By 2017, enhance the Refuge’s ability to conduct outreach and welcome and orient visitors of all
ages and abilities, through improved facilities, increased staffing, and more effective use of print
and electronic media.

Strategies Applied to Achieve Objective

Alt1
Current

Alt 2
Preferred

Alt 3

Provide self-service visitor orientation facilities (kiosk) and comfort
station at refuge headquarters.

v

v

v

Provide small visitor contact area at refuge office. Refuge staff would
greet and orient visitors that come into the office, on weekdays during
normal business hours.

v

Construct a combined refuge office, small visitor contact station and
environmental education multi-purpose room at the headquarters site.
The visitor contact station would be staffed by volunteers and/or
Friends group members 7 days per week during high visitation
periods and during special events.

Create an on-site staff position (Park Ranger and/or Visitor Services
Manager) to develop and deliver outreach and visitor services
programs, manager volunteer program and develop partnerships (also
see Objectives 5.3, 5.5 below).

Develop Outreach and Communications Plan for Refuge, including
key messages and audiences and communication strategies.

Participate in at least one community event annually (e.g., Dubois
Grouse Days).

Revise the Refuge’s general brochure with updated regulations, text,
maps and photographs.

Update panels on informational kiosk in visitor parking area to
include migratory bird information and updated refuge map.

Revise the refuge website with improved photos, navigation aids and
maps. Provide interactive Web capability for visitors to electronically
post wildlife observations/photos. Post PDF files for all publications
on refuge website.

Host at least one public event per year (e.g., Migratory Bird Day).

Rationale, Objective 5.1: Welcome and Orient Visitors:

Camas NWR has a very small staff with only three permanent employees, and therefore currently relies
mainly on unstaffed, self-serve facilities to welcome and orient the public. Self-serve facilities and
associated print products would be improved and/or enhanced to make them as user-friendly as possible.
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Updated maps would more clearly show where and when the public can participate in recreational
activities. Updated panels in the main parking lot kiosk would emphasize the purpose of the Refuge: a
home and breeding ground for migratory birds. (The current panels emphasize big game species rather
than migratory birds.) Refuge information available through print and electronic media (Web) would also
be updated and upgraded, including interactive interfaces that provide opportunities for the public to post
their wildlife observations on the refuge website. This would allow the Refuge to reach and interact with a
larger and more diverse audience.

While “self-serve” facilities would continue to be important, direct personal contact with visitors is a more
effective way to welcome and orient visitors, educate them about the Refuge and its wildlife, and enlist
their support for our mission. The current office is the former manager’s residence and includes a small
visitor contact area, but is not designed as a visitor contact station. It is not staffed on weekends, nor is it
consistently staffed on weekdays. Most visitors bypass the office and continue directly to the auto tour
route or trails. It would be desirable to have an office/visitor contact station on-site that is consistently
staffed during peak visitation periods, including weekends. Using volunteers or Friends Group members to
staff the visitor contact station would allow the public better access to information and provide
opportunities to interact with people who have knowledge of the Refuge, especially during high traffic or
special events. Having better, and more consistently staffed facilities to welcome and orient visitors would
not only enhance visitors’ experiences and increase their understanding of refuge wildlife, habitats, and
resource management issues, but may also increase visitation through word of mouth in surrounding
communities. An increased staff presence may also increase compliance with refuge regulations. Because
the Refuge would rely heavily on volunteers to staff the visitor contact station, hiring a position dedicated
to visitor services would be necessary to recruit, manage and train volunteers (see Objective 4.5 below).

Outreach. Outreach is crucial to distinguishing the Service’s National Wildlife Refuge System from other
lands managed by other natural resource agencies. When the public knows and understands the role of the
Service, the Refuge System, and Camas NWR, it results in several benefits. By increasing public
understanding and appreciation of the Refuge’s wildlife and habitat resources, the Refuge expects
increased public support for protecting and enhancing refuge lands, thereby achieving the overall goal of
protection and stewardship of wildlife. A greater understanding of refuge regulations and policies, and the
reasons behind them, reduces violations necessitating LE. Outreach programs must be carefully designed
in order to be successful. Design of outreach programs begins with identification of key messages and
target audiences, and culminates in the development and delivery of specific tools or programs.

Small staff size not only limits refuge interaction with the public, but also limits opportunities to conduct
outreach. Currently the Refuge relies primarily on its website and brochures as outreach tools. However,
there are opportunities to improve refuge outreach, through both print and electronic media and direct
interaction with the public. Hiring one position dedicated to visitor services would allow the Refuge to
conduct outreach, improve visitor services programs and leverage partnership and volunteer opportunities
in order to develop new programs (e.g., interpretation, environmental education, and guided tours).
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Provide opportunities for self-guided and guided wildlife observation and photography at by

annually maintaining a 6.3 mile year-long auto tour loop; 6.5 additional miles of roads open

seasonally to vehicles and pedestrian traffic; a 1.3 mile birding trail; and approximately 27 miles
of service roads open year round to hiking, biking, snowshoeing, or cross-country skiing as

conditions permit.

Alternatives
Obijective as written above is modified by replacing acres in italics
with the text in this row.

Alt 1
Current

Alt 2
Preferred

Alt 3

Type of Opportunity

Self-guided
only

Birding trail

0.5 miles

Service roads open to hiking, bicycling, cross-country skiing, and
snowshoeing as conditions permit

Additional roads open seasonally to vehicles and pedestrian traffic
for wildlife observation, photography, and hunt area access

v

(open during hunting
seasons only)

14 miles
(6.5 miles
during hunt
seasons;
7.5 miles
July 1-Nov
1)

Strategies Applied to Achieve Objective

Alt1
Current

Alt 2
Preferred

Alt 3

Provide a 6.3-mile, two-way, self-guided auto-tour route, with 9
pullouts and interpretive panels, that is open year round to vehicle,
foot, and bicycle traffic.

v

As above, but change route to one-way to provide for public safety.

Provide an additional 6.5 miles of roads that are open to vehicle and
pedestrian traffic during the hunting season for wildlife observation
and photography and provide access to hunting areas (roads are
leading to and within the north and south waterfowl and upland game
hunting units).

Re-open the 7.5 mile Sandhole Lake loop road to vehicle traffic from
July 1 to November 1 annually.

Allow hiking, bicycling, cross-country skiing, and snowshoeing on 27
miles of unmaintained/ungroomed service roads, as conditions permit.

Maintain some groomed winter trail through refuge partnerships with
local public user groups interested in winter refuge activities.

Allow hiking, bicycling, cross-country skiing, and snowshoeing on 27
miles of service roads year round as conditions permit. Groom 10
miles of service roads for cross-country skiing, and snowshoeing; 17
miles ungroomed/unmaintained.

Off-road hiking permitted throughout the Refuge, July 15- Feb. 28.

Off-road hiking not permitted, except by hunters in possession of
valid State licenses during hunting seasons.
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Off-road hiking not permitted, except by hunters in possession of v
valid State licenses during hunting seasons, except as follows:
Off-road hiking permitted year round in the north waterfowl and
upland game hunting unit (980 acres); Jan 1-July 31 in the south
waterfowl and upland game hunting unit (1,530 acres).

Dog walking allowed in all areas that are open to public use. Dogs v

must be on leash or under close control.

Dog walking allowed only on roads that are open to public use. Dogs v v
are required to be on a leash or wear a functional electronic collar at

all times.

Develop print and/or digital interpretive media for self-guided tours v v
of the Refuge’s Auto Tour Route, service roads and trails.

Maintain a %2 mile long birding/walking tail that starts at visitor center v

parking lot.

Complete a 1.3 mile birding/walking trail that starts at the visitor v v
parking lot.

Maintain wildlife observation platform on Camas Creek, near refuge v v v
headquarters.

Allow the use of personal portable photo blinds on Refuge within 100 v v

feet of refuge roads. Allow no more than 5 portable blinds on the
Refuge at any given time. Photographers must reserve space in
advance.

Construct three semipermanent photo blinds, using input from local v
photographers. Blinds would be available by reservation only.

Conduct at least 8 guided wildlife-based refuge tours annually during v
the peak of wildlife viewing times (e.g., Snow goose migration,
wintering bald eagles and/or fall elk tours). Tours would be advertised
on the refuge website, Friends Group website and newsletter, and
Audubon and local tourism bureau websites. Guided tours would be
limited to 30 visitors and slots would be filled on a first-come, first-
serve basis.

Conduct at least 12 guided wildlife-based refuge tours annually v
during the peak of wildlife viewing times (e.g., snow goose migration,
wintering bald eagles and/or fall elk tours). Tours would be advertised
on the refuge website, Friends Group website and newsletter, and
Audubon and local tourism bureau websites. Guided tours would be
limited to 30 visitors and slots would be filled on a first-come, first-
serve basis.

Provide visitor sign-inf/comment station at trail heads to v v
photography/hunting blinds. Develop means for visitors to “sign in”
and record wildlife observations electronically (directly to website or
social media).

Rationale, Objective 5.2: Wildlife Observation and Photography:

In accordance with the National Wildlife Refuge System Administration Act of 1996, as amended,
refuges are encouraged to provide wildlife observation and photography opportunities wherever they are
compatible with refuge purposes. Allowing automobile traffic on a small portion of the road system at
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Camas NWR (the Auto Tour Route and hunter access roads) limits disturbance to wildlife, yet still allows
vehicle access to a diverse and scenic drive of the Refuge. Keeping the auto tour route open during the
winter allows visitors to see bald eagles that roost on the Refuge, white-tailed deer, and other wildlife, as
well as spectacular winter sunrises and sunsets. With almost 40 miles of roads on the Refuge, many
different types of outdoor activities, including hiking, snowshoeing, cross-country skiing, and bicycling,
can be accommodated while minimizing disturbance to wildlife and impact to habitat.

The Auto Tour Route (ATR) is currently open to vehicle traffic (vehicles licensed for highway use only),
bicycling, walking, dog walking (under control of owner), cross-country skiing, and snow shoeing. Few
visitors have been observed walking or bicycling on the ATR. Given these low numbers, conflicts
between vehicles, pedestrians, bicyclists, or any other visitor uses are negligible to nonexistent. Based
upon data gathered from a vehicle traffic counter installed on the ATR in 2009, from 50 to 370 vehicles
used the ATR per month, with the peak occurring from March to June. To date no accidents or incidents
on the auto tour route have been reported or observed by refuge staff. The auto tour route is currently
maintained in winter to the best of our abilities to keep the road open. Changing the auto tour route from
two-way to one-way traffic, as proposed in Alternatives 2 and 3, would eliminate many of the issues with
cars trying to pass on the narrow roads with steep ditches. Construction of the birding trail near refuge
headquarters was initiated about five years ago. Currently the birding tail is only about one half mile long
and does not have a defined or complete loop. Under Alternatives 2 and 3, a 1.3 mile loop would be
completed that takes visitors through the best landbird habitat the Camas NWR has to offer.

Anticipated direct impacts of wildlife observation and photography include disturbance to wildlife by
human presence which typically results in a temporary displacement of individuals or groups. Immediate
responses by wildlife to recreational activity can range from behavioral changes including nest
abandonment or change in food habits, physiological changes such as elevated heart rates due to flight, or
even death (Knight and Cole 1995). The long-term effects are more difficult to assess but may include
altered behavior, vigor, productivity, or death of individuals; altered population abundance, distribution,
or demographics; and altered community species composition and interactions. Knight and Cole (1991)
found that wildlife responses to human disturbance include avoidance, habituation, and attraction.

In this CCP the Refuge must consider the location and timing of recreational activities and how
observational recreation can impact species in different ways. The Preferred Alternative prohibits off-road
hiking and limits wildlife observation and photography to designated roads and trails. This approach is
more restrictive than either Current Management or Alternative 3, but affords the most positive benefit to
refuge wildlife by minimizing wildlife disturbance through restrictive off-road hiking access. Stolen
(2003) found that the proximity of wading birds to a roadway influenced the probability that a given bird
would flush. Migratory waterfowl at J.N. “Ding” Darling NWR remained more than 80 m (262 feet) from
the auto tour route, even when human visitation was low (Klein 1995). Miller et al. (1998) found that
nesting success was lower near recreational trails, where human activity was common, than at greater
distances from the trails.

The Refuge is popular with wildlife photographers, and has received requests to construct a permanent
photo blind. One of the issues with establishing a permanent structure is that water management and
wildlife use vary by year and therefore, an established blind would not always be in a desirable location.
Since a permanent blind may not get enough use to justify its construction, better options would be: (1)
Allow, on a reservation basis, the use of portable blinds for photography in designated areas (the user
would have to remove the blind while not in use); or (2) Place semipermanent portable blinds. Such
blinds have been used successfully at other refuges. Either option would allow photographers to take
advantage of seasonal changes in lighting, habitat, and wildlife use patterns. Photographers would be
allowed to place their own blinds within 100 feet of roads in Alternatives 2 and 3. The number of portable
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blinds would be limited to 5 at any given time, on a reservation basis, to reduce user conflicts and provide
a quality experience. Semipermanent blinds are proposed in Alternative 3.

While self-guided programs would continue to constitute the majority of refuge use, opportunities to
observe and learn about wildlife can be greatly enhanced though guided programs. While more staff-
intensive, these programs increase visitor success in seeing wildlife, provide access to areas that are
otherwise closed to the public, provide greater opportunities to convey key messages (e.g., wildlife and
habitat conservation, viewing techniques/ethics), and have the potential for high return for effort (e.g.,
volunteer recruitment). For example, at Bear River Migratory Bird Refuge, their guided tour program is
their most popular program, and slots are always filled to capacity. Guided tours provide opportunities to
serve a targeted audience while minimizing undesirable impacts to wildlife. At Camas NWR there are
several key periods when birds or other wildlife are reliably present and active enough to warrant regular
guided tours, for example the snow goose migration, the fall rut (elk, white tailed deer), and bald eagle
roosting in winter. However additional staffing and volunteers would be required to develop this program,
as well as interpretive and educational programs (see Objectives 5.1, 5.4).

(5.3a) Annually provide educational programs and guided refuge tours that reach at least 1,000
to 1,100 students, members of youth groups and other members of the public, within 10 years of

program implementation.

(5.3b) Provide 10-15 guided wildlife based refuge tours to 200-300 participants annually,
conducted by refuge staff and/or trained volunteers, to youth and special interest groups that
expand their awareness of the Refuge’s habitat and wildlife.

Alternatives

Obijective as written above is modified by replacing acres in italics
with the text in this row.

(5.3a) Total number of participants annually (students; youth and 400-450 v 2 400
special interest groups) '

Alt 1 Alt 2 Alt 3
Current Preferred

(5.3b) Number of refuge tours: 6-10 tours 4 20 tours
. By refuge

5.3b) To onducted by: v

(5.3b) Tours conduc y staff

(5.3b) Participants annually: 150-200 v 400
; . . .. Alt 1 Alt 2 Alt 3

Strategies Applied to Achieve Objective e Preferred

Target educational and interpretive programs to increase public v v

awareness of wetland and upland species diversity and ecology,

Camas NWR habitat management actions, energy and water

conservation actions and the mission of the National Wildlife Refuge

System.

Staff a full time position at Camas Refuge (Park Ranger) to develop v v

and coordinate environmental education programs, including:
developing refuge-specific curricula that meet State standards;
delivering teacher training; and overseeing EE program.
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Staff a full time volunteer coordinator position in the Southeast Idaho v v
Complex Office to oversee recruitment and training of volunteers and
develop education programs on all four refuges within the Southeast
Idaho Complex.

Provide volunteer-led environmental education programs to v
approximately 250 students annually.

Construct a combined refuge office, small visitor station, and v v
environmental education multi-purpose classrooms to provide outdoor
public learning opportunities for local schools and universities.

Provide environmental education programs to 300 students for the v
first 5 years after construction of the new environmental multi-
purpose classroom and then 800 students in the second 5 years of
implementation.

Provide environmental education programs to 2,000 students for the v
ten years after construction of the new environmental multi-purpose

classroom

Grade K-12 EE programs on the Refuge would be conducted by v v

teachers who have received training in the use of refuge-specific
curricula, or Service-wide curricula such as Project Wild or Project
Wet. Encourage the use of the Refuge as an “outdoor classroom” for
programs such as Project Wild or Project Wet.

Conduct at least one teacher workshop annually to ensure that key v v
Refuge System messages are delivered appropriate to grade level.

Encourage the use of the Refuge as an “outdoor classroom” for local v v
universities to hold field classes or other resource related education
(e.g., water rights, hydrology, geology and soils, wildlife biology and
management, range sciences, botany).

Develop refuge programs to encourage Scouting participation. v v
Develop and conduct programs that would allow Scouting groups to
earn badges while learning in an outdoor setting.

Work cooperatively with BYU-Idaho to involve student participation v v
in inventory and monitoring programs being established on the

Refuge.

Develop a quality interpretation program that fosters long-term v v

interest in the conservation of natural resources among visitors or all
ages, and fosters a connection between children and nature. Staff
would be responsible for developing program content and delivering
training to volunteers, who would conduct the program.

Rationale, Objective 5.3: Environmental Education and Interpretation:

Environmental education and interpretation play a key role in encouraging current and future generations
to engage in environmentally responsible behavior, including supporting the protection of habitat for
wildlife through the National Wildlife Refuge System. The Refuge is close enough to the Idaho Falls
school district to be able to serve large numbers of students. The surrounding communities also have
strong Scouting programs, and local Scout groups are always looking for educational opportunities in
outdoor settings.
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Currently, with no visitor services staff for the Refuge or the Refuge Complex, and a small number of
volunteers, EE and interpretation programs on the Refuge are limited. The refuge manager provides tours
to Scout groups on request, serving approximately 150-200 Scouts annually. VVolunteers reach an
additional 250 students annually. There are no teacher training programs or refuge-specific curricula.
Reaching more students and offering high quality EE and interpretive programs would require a full-time
Park Ranger or Visitor Services Manager who would also recruit, train, and oversee volunteer staff to
implement the program. Hiring a position dedicated to visitor services would allow the Refuge to improve
visitor services programs, and leverage partnership and volunteer opportunities in order to develop new
programs (e.g., interpretation, environmental education, and guided tours). Strategically placed
interpretive media, including interpretive panels, brochures, and posters, are currently used by the Refuge
and would continue to be developed and used as educational tools. Web-based media would also be used
to reach an increasingly diverse and tech-savvy audience.

With its close proximity to the Idaho Falls school system, BYU-Idaho and the Idaho National Laboratory
(INL), opportunities exist to recruit and train a cadre of volunteers to engage students in a wide variety of
science-based educational programs. With the proper facilities and staff support in place, Camas NWR
would provide an excellent setting to host teacher training workshops such as Project Wild or Project
Wet. Project Wild workshops have been hosted at Camas NWR in the past. If reinstated, these workshops
would be likely to be popular with local teachers, since they provide an opportunity to earn credits. In
addition, teachers that are trained on the Refuge are likely to bring their students back.

The Refuge also has the opportunity to partner with the BYU-Idaho and INL to participate in inventory
and monitoring programs. BY U-ldaho has a growing enroliment of students in the biological sciences that
are willing and eager to work on projects related to wildlife biology and management. Faculty at BY U-I
have expressed interest in establishing a relationship with the Refuge and other natural resource
organizations that would allow students to help with projects while gaining valuable field experience that
would make them more competitive in the job market. Having adequate staff and a viable facility to host
educational programs would help foster a continuous partnership that would lead to collection of high
quality data that would help the Refuge attain its inventory, monitoring, and research goals.

Objective 5.4: Hunting

(5.4a): Annually provide a quality, safe migratory game bird hunt (for ducks, geese, mergansers,
American coots, and Wilson’s snipe) on 2,510 acres of Camas Refuge.

(5.4b): Annually provide a quality, safe upland game bird hunt (for snipe, gray partridge,
pheasants, and sage-grouse) on 2,510 acres of Camas NWR.

(5.4c): Annually provide a quality, safe hunt for elk on approximately 4,112 acres of the Refuge.

Alternatives

Obijective as written above is modified by replacing acres in italics
with the text in this row.

(5.4¢) Acres open to elk hunting 0 4112

Alt 1 Alt 2 Alt 3
Current Preferred

Alt1 Alt 2 Alt 3

Strategies Applied to Achieve Objective Current Preferred

Hunting would occur in accordance with Idaho, Federal, and any v v v
special refuge regulations.
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The Refuge is open to sportsmen and visitors from one half hour v v v
before sunrise and one half hour after sunset.

Approved non-toxic shot is required for hunting all bird species. v v v
In 2018, after the changes in water management described in the CCP v v

are initiated, re-evaluate the size and location of the waterfowl hunt
area. Depending upon wetland response to changes in water
management, consider shifting the waterfowl hunt units into areas
with more reliable fall water, or enlarging the waterfowl hunt area.
Areas open to migratory bird hunting would not exceed 40% of the
total refuge acres.

Allow an elk hunt on 4,112 acres of the Refuge. Elk hunting would be v v
allowed on Fridays, Saturdays, Sundays, Mondays, and Tuesdays
during the Idaho season for Unit 63, as specified in Idaho Fish and
Game Big Game Hunting Rules: Any elk (bull and antlerless) may be
harvested between August 1 and August 31. Antlerless elk may be
harvested from September 1 through December 31.

Issue up to 20 elk hunting access permits annually to hunters holding v v
valid State elk tags for GMU 63, by random draw. The number of
permits issued would be determined by the staff of Camas NWR in
coordination with the IDFG before the beginning of each season.
Refuge access permit would allow hunters to access the Refuge on
hunt days for two weeks, until an elk was harvested. Priority would be
given to youth and mobility impaired hunters. If the number of youth
and mobility impaired hunter applicants is less than the total number
of access permits being issued in a given season, other applications
would be included in the drawing for access permits.

The refuge manager would meet annually (May) with regional IDFG v v
staff to discuss elk population levels in the general area and decide on
the number of access permits that would be allowed for the Refuge
based upon the effectiveness of the previous season’s elk hunt.

A maximum of two elk hunters would be allowed on the Refuge at v v
any given time. (Youth hunters age 12-17 must be accompanied by an
adult; mobility impaired hunters may be accompanied by a non
hunting assistant designated in writing in accordance with State
regulations.)

All elk hunters would receive a pre-hunt orientation from USFWS v v
Southeast Idaho Complex employees (including LE Officers), or
volunteers trained by Camas NWR or SE ldaho Complex staff.

Mobility-impaired hunters may use temporary hunting blinds. They v v
would be taken to and from hunting blinds by refuge personnel or a
trained volunteer using a refuge-owned utility terrain vehicle (UTV).
Hunting from vehicles is prohibited.

Weapons used in elk hunting would be shoulder fired, center fire with v v
cartridges larger than 20 caliber.

Successful hunters (or non hunting assistants of mobility impaired v v
hunters) would be allowed to move a harvested elk to the nearest
established, designated refuge road by foot. VVehicles would then be
used to remove the elk from the Refuge. Refuge personnel or a
designated trained volunteer would aid in the removal of elk
harvested by mobility impaired hunters.
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Hunters must maintain a distance of at least 400 m (% mile) of v v
roosting sandhill cranes. Elk hunters would be advised of the presence
of sensitive non-target wildlife species, and setback distances and/or
area closures, in the pre-hunt orientation.

Refuge personnel would meet in January to evaluate the safety and v v
quality aspects of the elk hunt and make adjustments to number of
hunters and area closures if necessary to ensure a safe, quality hunt
that minimizes impacts to sensitive non-target wildlife resources. The
Refuge would implement, as needed, spatial or temporal closures to
protect sensitive non-target wildlife resources. If refuge closures do
occur, the general public would be notified of closure dates via press
releases to local media, and the refuge website.

Create a tear sheet with map for hunters and post printable PDF file v v
on refuge website.

Improve signage for hunting areas, access roads, and parking areas. v v

Rationale, Objective 5.4: Hunting:

Migratory game birds. Camas NWR has a history of providing quality waterfowl and upland game
hunting opportunities. In the 1950s and 1960s, when plentiful water resources allowed the Refuge to keep
ponds flooded well into the fall, local hunters viewed the Refuge among the best waterfowling in the area.
Currently approximately 2,510 acres of the Refuge’s wetland/meadow areas are open to migratory game
bird hunting. A major management issue is that due to the falling water table in the region, the Refuge
cannot provide enough water to fill all the wetlands that exist within the refuge boundaries. This is the
case with the areas open to waterfowl hunting. Water may be present during the spring, but it typically
cannot be maintained throughout the summer and into the hunting season. Due to lack of reliable fall
water, use of Camas NWR for migratory game bird hunting is very limited, estimated at 4 to 8 hunter
visits per season. When this plan is reviewed in five years, after the changes in water management
described in the CCP are initiated, we will re-evaluate the size and location of the waterfowl! hunt area.
Depending upon wetland response to changes in water management we may consider shifting the
waterfowl hunt units into areas with more reliable fall water, or enlarging the waterfowl hunt area. At that
time consideration will also be given to maintaining closed areas for migratory birds to rest and gain
necessary energy to continue migration. Areas open to migratory bird hunting would not exceed 40% of
the total refuge acres. This is in accordance with the National Wildlife Refuge System Administration Act
(16 U.S.C. 668dd(d)(1)(A); the Migratory Bird Treaty Act (16 U.S.C. 703-712); and the Migratory Bird
Conservation Act (16 U.S.C. 715a-715r), which state that “If a refuge, or portion thereof, has been
designated, acquired, reserved, or set apart as an inviolate sanctuary, we may only allow hunting of
migratory game birds on no more than 40 percent of that refuge, or portion, at any one time unless we
find that taking of any such species in more than 40 percent of such area would be beneficial to the
species.”

Upland game birds. Greater sage-grouse are a resident native game species. Loss of quality sagebrush
habitat in the surrounding area has led to a decline in the number of sage-grouse on the Refuge. Greater
sage-grouse populations are cyclic and the Table Butte population, which uses Camas NWR as part of its
range, demonstrates this with total male count on lek varying from 77 to 343 over a fifteen-year time
frame (IDFG 2011a). Sage-grouse are a Candidate Species for listing under the Endangered Species Act,
but are still hunted throughout most of their range. Although literature is mixed on whether hunting is
compensatory (the proportion of the population that was harvested would die from some other factor if
hunting did not occur) or additive (number harvested adds to those that die from other causes), hunting of
sage-grouse is permitted in Idaho. Presently IDFG sets the hunting season every August after examining
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population data and comparing them to the thresholds set in the statewide conservation plan. In recent
years the Refuge has supported few sage-grouse within its boundary during the hunting season. For this
reason Camas NWR may only receive one or two visits annually by hunters pursuing sage-grouse.

Ring-necked pheasants and gray partridge were introduced to the area and are not native to North
America. In the 1970s and 1980s pheasant numbers were high, but have declined in the last several
decades. One of the reasons for this decline is the change in agricultural practices in the area. Prior to the
1990s most of the agriculture was flood irrigation with ditches, relatively small fields, and consequently,
abundant edge habitat (e.g. brush and tall vegetation) used by pheasants for thermal and security cover.
With the shift to center-pivot irrigation, fields are larger with fewer ditches. Consequently, there is very
little edge habitat. This has had a devastating effect on the pheasant population and it has not recovered to
the high populations of the earlier years. Despite the fact that the population is low compared to historic
highs, it is stable, in the cyclic pattern of this species. Populations of gray partridge have met the same
fate as the pheasants, with local changes in agricultural practices. As with most upland game bird species,
gray partridge populations are cyclic and in recent years, populations on the Refuge have been low but
stable. In recent years an estimated 6 to 12 hunter visits come to the Refuge to hunt pheasant, while
hunting of gray partridge is largely opportunistic.

Changes in habitat management called for in the CCP may bring a change in vegetation cover that may
improve winter survival of pheasants and thus might potentially improve hunting opportunities. If good
nesting and brood rearing conditions exist for several consecutive years, pheasant and partridge numbers
could return to a level that would make the Refuge more attractive to upland game bird hunters.

ElIk. In the past two decades incidental counts of the number of elk using Camas NWR as a safe haven,
have been on the increase. A trend throughout elk range in the western U.S. is that the number of elk in
urban or “refuge” settings is increasing due to availability of forage, adaptability of elk to new habitat,
and safety from hunting pressure. Unfortunately, this adaptability has caused conflicts between elk and
people (e.g., depredation to farms and feedlots, safety hazards on roads). As elk numbers grow on Camas
NWR, the issues seen in other locations are beginning to occur here.

Elk are found throughout refuge habitats, and during certain times of the year they are the most numerous
big game species on the Refuge. It is estimated that the Refuge supports from 0 to 150 elk seasonally. The
numbers are typically highest in the fall and winter and lower in the spring and summer. The bulk of the
elk spend their time south of the auto tour route, primarily around Rays Lake. It is felt that some of these
elk are a resident herd while other elk are using the area solely as a wintering ground.

Camas NWR lies within IDFG’s Snake River Zone (Game Management Units 53, 63, 63A, 68A). The
boundary of Camas NWR lies within the GMU 63 of the Snake River Zone. IDFG estimated a population
of 380 elk in the Snake River Zone in 2011 (IDFG 2011b). Agricultural depredation is a significant
concern in GMU 63 (IDFG 2010). Consequently, for the past fifteen years or so this unit has had one of
Idaho’s longest, most liberal (5 months long, August 1-December 31) elk hunting seasons. The Draft
Idaho Elk Management Plan 2014-2024 (IDFG 2013) does not specify a numeric population objective for
elk in the Snake River Zone. IDFG’s proposed 10-year management direction for the Snake River Zone is
as follows: “Management direction in the Snake River Zone involves decreasing the current elk
population. The zone is dominated by agricultural lands and small communities that are not compatible
with large numbers of resident elk. It is proposed to continue managing for minimal elk numbers by
using long, liberal hunting seasons and prompt responses to crop and property damage on agricultural
lands” (IDFG 2013).

The objectives of the proposed elk hunt on Camas NWR are: 1) To offer quality recreational hunting
opportunities; 2) to maintain and improve riparian habitat condition on the Refuge; and 3) to assist the
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IDFG in reducing the elk population locally, in order to alleviate depredation concerns on surrounding
private lands. The proposed hunt is intended to offer a quality and unique elk hunting opportunity that
prioritizes youth and mobility impaired hunters. The hunt would offer a reasonable opportunity to harvest
elk. By using an access permit process, a quality limited-entry elk hunt can be provided. An established
number of permits (up to 20 annually) would allow for low hunter density within a limited hunt area
footprint of 4,112 acres. By reducing the elk hunter density, the program would promote quality, safety,
and uncrowded conditions; and would also allow hunting pressure to be distributed over a longer period
of time.

Hunting may improve riparian habitat condition on the Refuge, both by direct reduction of herd size and
by dispersing elk from riparian habitat. The elk hunt would help alleviate localized depredation issues on
nearby agricultural lands by reducing the elk population, and/or dispersing elk onto adjacent private or
public (BLM) lands where they may be hunted. The Refuge has coordinated closely with the State in
developing an elk hunt that falls within frameworks for the general elk hunt within GMU 63. The
Preferred Alternative would assist IDFG in supporting population objectives for the Snake River
Management Zone, specifically as it applies to alleviating depredation to agricultural croplands. The
proposed elk hunt would occur on 4,112 acres of the Refuge, generally described as the southern and
western portion of the Refuge, south of the core wetlands and auto tour route, and west of Camas Creek.
This area includes, and overlaps with, the current south waterfowl and upland game bird hunt unit (1,530
acres).

The proposed elk hunt has the potential to disturb sandhill cranes, since Rays Lake (an important pre-
migration staging area) is included within the proposed elk hunting area. Sandhill cranes have shown
susceptibility to even low levels of disturbance at roost sites (Bettinger and Milner 2000; Littlefield and
Ivey 2000). Because of the sensitivity of roosting cranes to disturbance, hunters must maintain a distance
of at least 400 m (Y2 mile) from roosting cranes. The Refuge may also selectively close areas, as detected,
to prevent abandonment of sandhill crane roosts and protect sensitive wildlife resources within the hunt
area. As closures are implemented, the Refuge would supply elk hunt permit holders with maps of
closures to hunting activity. All elk hunters would be required to attend a pre-hunt orientation where they
would be advised of the location of sandhill cranes and other sensitive wildlife resources, and setback
distances and/or area closures.

With a maximum of 20 elk hunting access permits issued annually, and a maximum of only two elk
hunters allowed on the Refuge at any one time, conflicts between elk hunters and honconsumptive users
of the Refuge are expected to be minimal. The 6.3-mile auto tour route and 1.3 mile birding trail and
observation deck, where the majority of nonconsumptive uses occur, are in the “no hunting” area and
outside the elk hunt unit boundary. Currently few visitors use the proposed elk hunting area. In the
Preferred Alternative, off-road hiking (other than by hunters with valid State licenses during the hunt
season) would no longer be allowed on the Refuge. While this is proposed to minimize wildlife
disturbance, this measure would also help reduce potential conflicts between elk hunters and other refuge
visitors, and ensure visitor safety. The general public would still be allowed to use the 6.5 miles of hunter
access roads, however currently few visitors, other than hunters, use these roads. Access roads to hunt
units would be clearly signed so that all visitors understand that they are entering the elk hunt area.
Enforcement of existing State regulations that prohibit discharge of firearms from or across public right of
ways would minimize risk of trajectories into the non-hunting portion of the Refuge.
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Over the 15-year lifetime of the CCP, build a strong, actively engaged Friends Group which
supports the Refuge’s biological and visitor services goals and objectives.

Alt 1 Alt 2 Alt 3

Strategies Applied to Achieve Objective Current Preferred

Hire a Park Ranger or Visitor Service Manager to assist with v v
recruiting, assisting, and training the Refuge’s Friends Group and
volunteer workforce. (Also see Objectives 5.1, 5.3)

Create an on-site staff position (Park Ranger and/or Visitor Services v v
Manager) to develop and deliver outreach and visitor services
programs, manager volunteer program and develop partnerships (also
see Objective 5.3).

Assist the Friends of Camas NWR in growing its membership, v v v
through activities such as “membership drives” to enlist regular
refuge visitors as Friends Group members, presentations to local
interest groups and participation in community events.

Develop a list of educational and biological projects and activities to v v v
assist the Friends Group in focusing and prioritizing their efforts.

Rationale, Objective 5.5: Friends Group and Volunteers:

Friends Groups within the National Wildlife Refuge System have become numerous over the past ten
years. Friends Groups essentially “adopt” individual refuges or complexes, advocate for their needs, and
provide both financial and volunteer support to accomplish many essential tasks and projects. Friends
Groups not only directly benefit refuges, but also empower members to become advocates for refuges,
and conduct outreach that increases public awareness of, and involvement with, national wildlife refuges.
This occurs both through direct contact and increasingly, through the Web and social media. Historically,
Camas NWR has had many “friends” that performed a variety of tasks and work projects, but no official
Friends Group. In 2011, a Friends Group for Camas NWR was formed and has received their 501(c)3
nonprofit status. It is important for the Refuge to support this new Friends Group since it will play a
critical role in providing volunteer support for the Refuge’s biological and public use programs, and as an
advocate for protecting refuge wildlife and habitat.

The Refuge has had a small cadre of volunteers who have performed a variety of important services,
including mapping, facilities maintenance, and conducting refuge tours. However, the Refuge’s small
staff limits its ability to recruit, train, and manage volunteers. A Visitor Services Manager position at the
SE ldaho Complex, and a Park Ranger at the Refuge, would allow the Refuge to grow its volunteer
program to perform a variety of tasks in important areas, including building and maintaining visitor
facilities, conducting visitor services programs, and habitat restoration and management.
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Chapter 3. Physical Environment

3.1 Climate

3.1.1 General Climate

Climate in the Camas NWR area is typical of the Intermountain West, being relatively dry with mild
summers and cold winters. Temperatures exceeding 90°F are usually encountered only a few days
each summer, while winter lows in the —30°F range are not uncommon. Precipitation averages less
than 10 inches annually.

Southeast Idaho displays a more continental climate than that of the western and northern portions of
the State. This is apparent in not only the somewhat greater range between winter and summer
temperatures, but also in the reversal of the wet winter—dry summer pattern. The semiarid climate of
the area yields annual precipitation ranging from 10 inches annually at lower elevations and up to 21
inches in the highlands and mountains, with a majority of the precipitation occurring in the winter
and spring months. Summer precipitation is light and infrequent, and usually comes in the form of
afternoon thundershowers brought on by the influx of moisture-laden air from the Gulf of Mexico
and the Caribbean region.

Annual temperatures vary from highs of about 88°F to lows of 11°F in the Snake River Plain, to highs
of 79°F and lows of 3°F in the highlands. Seasonally, winter temperatures can be well below 0°F,
especially when influenced by northern Canadian air flows, but frequent southwest winds can
moderate cold winter conditions. Spring and fall temperatures can vary widely, with daytime
temperatures typically ranging between 30 to 70°F. Summer temperatures frequently rise into the
90°F range, but long periods of extremely hot weather are not common. Summer night temperatures
frequently drop into the 50 to 60°F range. The growing season (freeze-free duration) is about 125
days and shorter in other higher elevation areas, including the eastern valleys (Bureau of Land
Management [BLM] 2009).

The climate of Idaho is largely governed by the Continental Divide of the Rocky Mountains, lying
far to the east, and the maritime winds of the Pacific Ocean, more than 300 miles to the west.
However, southeast Idaho has a more continental climate than the rest of the State. Summer winds
from the south bring moisture from the Gulf of Mexico and the Caribbean, along with thunder,
lightning, and rain. Summer monsoonal moisture intrusions are infrequent and significantly modified
by the arid Great Basin of Utah and Nevada (NWS 2010).

At present, the climate becomes warmer and drier when moving south from the northern Rockies and
Upper Columbia Basin to the southern Rockies. Climate in the ROCO region is influenced by the
Rocky Mountains, which present a barrier to the westerly flow of the atmosphere carrying moisture
from the Pacific Ocean. On the east side of the Rockies, winter precipitation is generated from polar
continental air flows and warmer maritime air from the Gulf of Mexico colliding with the mountains
(Ashton 2010). In the summer, the northern Rockies may continue to receive moist Pacific air, but
the southern and central Rockies receive dry continental air or monsoonal flows from the Gulf of
Mexico and Gulf of California (Kittel et al. 2002). Total annual precipitation and January
precipitation are greater in the northern Rockies than in the central and southern Rockies. January
temperatures in the northern Rockies and Upper Columbia Basin tend to be slightly warmer than
those of the central Rockies (Kittel et al. 2002).
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Southeast Idaho experiences four distinct seasons, with summers generally mild, but winters long and
often harsh. Arctic air can contribute to the severity of winter bringing temperatures well below zero
for extended periods. The valleys can also experience inversions when air quality can become a
health issue due to the lack of circulation of air.

During winter, brisk southwesterly winds often persist for days or weeks. These winds may moderate
cold winter conditions, producing unusually mild temperatures compared to surrounding areas. There
are usually a number of days each winter when temperatures remain below freezing. Subzero
temperatures usually occur only a few days each winter. During especially cold outbreaks, snowfall
may accumulate to a depth of several feet or more. Cloudy and unsettled weather is common during
the winter with measurable precipitation occurring on about one-third of the days (NWS 2010).

Spring months are normally wet and windy. Winds of 20 to 30 mph may persist for days at a time.
Weather conditions fluctuate quickly during the spring. Afternoon temperatures in the 30s and 40s
with precipitation in the form of rain or snow may occur after a period of sunny skies and afternoon
temperatures in the 60s or 70s. Thunderstorms are not uncommon, and are usually accompanied by
rain showers and occasional snow. Low elevations snowpack usually melts quickly during the spring,
but high elevation snowpack can persist into late June (NWS 2010).

Summer may begin suddenly with a rapid change to warm and dry weather. Home heating is usually
not required after the first week in June, but chilly nights can persist into early July. Showers and/or
thunderstorms are common from late spring through summer. These storms often produce very
localized precipitation. Thunderstorms are seldom severe, and tornadoes occur infrequently in the
area. Brief heavy rain, lightning, small hail, and gusty winds may cause very localized damage at
times. Long periods of excessively hot weather in July and August are uncommon. Afternoon
temperatures often rise into the 90s, however low humidity usually results in overnight temperatures
in the 50s or even cooler. The average growing season in Pocatello is around 120 days, extending
from late May to late September (NWS 2010).

Autumn ushers in cooler weather with daytime highs generally in the 70s in early fall dipping into
the mid-40s by mid-November with generally dry conditions. Autumn storms are usually very fast
moving, and seldom persist for more than a few days. Sunny, warm days with cool nights are
delightful for outdoor activities. Continuous home heating is seldom needed until mid-October. The
first cold wave with highs below 20 and lows around O or lower may arrive anytime between late
November and late December (NWS 2010).

Temperature and Precipitation

Camas NWR lies in the northeast corner of the Upper Snake River Plain at an elevation of
approximately 4,800 feet. Temperatures have a wide range between summer and winter, and between
day and night. Temperature and precipitation data from the Parameter-elevation Regressions on
Independent Slopes Model (PRISM) (Daly 2002; Daly et al. 2008) were compiled for the Camas
Water Resources Inventory Assessment (U.S. Fish and Wildlife [USFWS] 2011). PRISM provides a
complete record (no missing data) of monthly temperature and precipitation data at 4-kilometer (km;
2.5-mi) resolution for the entire conterminous United States. Table 3.1 presents average monthly
precipitation and average monthly minimum and maximum temperature from PRISM for the period
1971 to 2000 for the area within the refuge boundary. Average annual precipitation for the Refuge is
9.8 in/yr and the average annual temperature is 42.4°F. The coldest month is January with an average
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maximum temperature of 27.91° F and an average minimum temperature of 5.9°F. The warmest
month is July with an average maximum 85.48°F and an average minimum temperature of 47.95°F.

Annual total precipitation averages 9.8 inches with May receiving the most (1.5 inches) and February
the least (0.52 inches). About 25 percent of total annual precipitation falls in May and June. Data
collected by the National Weather Service at the Hamer 4 NW weather station between 10/25/1948
and 12/31/2005 record annual total snowfalls averaging 27.6 inches, with two-thirds of annual
snowfall occurring December through February. December has the highest average snowfall with 7.7
inches.

Table 3.1 PRISM Monthly Normals for Camas NWR (1971-2000)

Month Precipitation Min Temperature | Max Average of Min
(in) (F) Temperature and
(F) Max Temp (F)
January 0.64 5.91 27,91 16.9
February 0.52 11.43 34.30 22.9
March 0,72 21.08 45.16 33.1
April 0.85 28.60 58.30 43.5
May 151 36.85 67.49 52.2
June 1.18 43.56 76.84 60.2
July 0.88 47.95 85.48 66.7
August 0.77 46.41 85.19 65.8
September 0.66 37.61 74.39 56.0
October 0.67 27.73 60.87 44.3
November 0.74 18.04 4141 29.7
December 0.68 6.47 29.02 17.7
Total 9.81
Precipitation
Average 27.64 57.19 42.4
Temperature
Floods

Riverine flooding is a threat, especially when spring rains compound with snowmelt runoff to peak
the volumes of water coursing through stream channels to exceed their bearing capacity. The main
flood-prone season in Jefferson County is during the spring and early summer months of April, May,
and June. The primary cause of flooding during this time is snowmelt. However, a rare climatological
occurrence during the winter months can cause the most severe floods. Several days of warm
temperatures followed by rains can send floodwaters from snowmelt augmented by lack of
percolation due to frozen ground into the county during January or February. In addition,
thunderstorm activity during the summer months can cause havoc in the smaller tributaries.

Camas and Beaver Creeks are sources of surface inflow to Mud Lake, southwest of the Refuge,
which has no effective outlet other than irrigation canals, evaporation, and seepage. Lands along
Camas Creek near the lake and along the south side of the lake are susceptible to flooding (Idaho
Bureau of Homeland Security 2010). Water levels in Mud Lake reached record levels in spring 1984
after two years of above normal precipitation in the watershed (1982-1984). The Spokane Chronicle
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(1984) reported that Mud Lake area residents had “living with a daily threat of flooding for the last
two months.” It reported that the Mud Lake dam was being improved with additional fill material and
a spillway channel southwest of Mud Lake was improved. On Wednesday, June 20, a 30-foot section
of dike failed and flooded 2 square miles of farmland before being plugged (Milwaukie Journal
1984).

Flash flooding may also occur. Warm season convection is typically associated with precipitation
minima in the Great Basin (Mock 1996) and specifically in the Snake River Plain of eastern Idaho
(Andretta 1999). However, climatological anomalies in monthly summer rainfall can occur in eastern
Idaho due to the poleward intrusion of the summer monsoon from the desert southwest United States
into the Great Basin (Higgins et al. 1997; Higgins et al. 1999). For example, on July 18, 2004 a
subtropical air mass permeated Utah and Idaho, leading to heavy rains in eastern Idaho. Several
successive days of heavy rainfall in the region led to the issuance of flash flood watches and
warnings (Andretta 2006).

Wind and Severe Weather Events

The topography of the Eastern Snake River Plain (ESRP) funnels the strong westerly winds typical of
mid-latitude North America. This produces dominantly northeast-directed winds in the ESRP
(Phillips 2012). Winds within the Snake River Plain are usually from the south and south west, light
and variable, and largely result from the daily heating and cooling of land surfaces. The ESRP is
characterized by near surface winds that trend generally throughout the year from SW to NE
(Clawson et al. 1989). On average, the frequency of high wind events is greatest in spring and
summer, with fall being calmer, and winter the calmest season (Clawson et al. 1989).

Windstorms are fairly common in Idaho and have resulted in disruptions of power, but usually only
minor damage to structures. The strongest winds generally are associated with weather fronts and the
thunderstorms that occur in spring and summer. With that comes the threat of lightning, rain, and
hail. These events are generally limited in duration, but 40 to 60 mile per hour (mph) gusts are
possible (BLM 2009). By exposing soil, both agricultural practices and range fires contribute to dust
storms in the area. These occur more often in spring prior to agriculture planting, and in late
summer/fall after harvest. Wind erosion can be severe at these times and the problem can be
compounded if farmers have burned their crop residue. Blowing soil and dust have been severe
enough to close major roadways (BLM 2009).

Idaho does not have hurricanes and very few tornadoes. From 1880 to 2000 there have been only
twelve tornadoes in Jefferson County, where Camas NWR is located. These tornadoes occurred on
July 8, 1980, April 11, 1985, June 29, 1987, March 23, 1988, two on April 17, 1988, June 4, 1991,
June 7, 1992, two on June 15, 1993, May 31, 1997 and July 17, 2000. The severity of these storms on
the Fujita Tornado Scale ranged from FO (40-72 mph) to F1 (73-112 mph). No deaths or injuries were
reported (Tornado Project 1999).

The 1955 Camas NWR annual narrative described a small tornado that passed through the
headquarters area, damaging trees and power lines. This is not mentioned on the Tornado Project
website, and may not have been a confirmed tornado.
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3.1.2 Climate Cycles in the Intermountain West

In addition to the familiar daily, seasonal, and yearly fluctuations in weather, there are longer term
natural variations in the Earth’s climate. Climate can be defined as the “average weather,” or more
specifically, as “the statistical description in terms of the mean and variability of relevant quantities
over a period of time ranging from months to thousands or millions of years” (IPCC 2007). Past
variation in the Earth’s climate has been cyclical, as opposed to being random or following linear
trends.

Cycles in the Earth’s climate are nested and on multiple time scales, from year to year (interannual)
to decades, centuries, and millennia. Various cycles are caused by independent physical mechanisms.
Thus, for example, there are major glacial (cold) and interglacial (warm) periods on multimillennial
time scales, caused by changes in the Earth’s orbit around the Sun. Other cycles in the Sun’s activity
drive climate variations at the century scale. Cyclical patterns in circulation of the oceans and
atmosphere lead to decadal (30 to 40 year) patterns, such as the Pacific Decadal Oscillation (PDO),
which affects the west coast of North America. Cycles in the ocean-atmosphere system also lead to
interannual variations in climate, such as the EI-Nifio/La Nifia cycle (ENSO, for EI-Nifio Southern
Oscillation). Climate at any one time is an expression of all of these nested mechanisms and cycles
operating together (U.S. Forest Service [USFS] 2010).

El Nifio/La Nina Southern Oscillation (ENSO) events are linked to ocean temperatures in the tropical
Pacific and last 6 to 18 months. In El Nifio years, ocean temperatures are warmer than average; in La
Nina years, cooler. A single warm or cool PDO phase lasts 20 to 30 years, and the strongest signal for
the PDO is in the north Pacific. The triggering cause of the PDO phase shift is not understood. The
potential for temperature and precipitation extremes increases when ENSO and PDO are in the same
phases and thereby reinforce each other. This additive effect is also seen in the region’s streamflow
and snowpack. When ENSO and PDO are in opposite phases, their opposite effects on temperature
and precipitation can cancel each other out, but not in all cases and not always in the same direction
(Climate Impacts Group 2009).

During La Nifia events, winters in the northwestern U.S. tend to be colder and wetter than average,
and winters in the southwestern U.S. tend to be dryer and warmer than average (Goodrich 2007). The
changes in storm tracks and weather events associated with ENSO can also influence other climate
patterns. However, the teleconnections between ENSO and the other patterns are not as well
understood as ENSO itself. During El Nifio events, winters in North America tend to be warmer than
average in the north and wetter than average in the south. The Intermountain West region is in an area
that does not show a distinct anomaly due to EI Nifio (CPC 2005).

The PDO reflects decadal changes in sea surface temperatures (SST) in the northern or “extra-
tropical” Pacific Ocean (Goodrich 2007; Mantua 2001). When the PDO is positive, the SSTs in the
northern Pacific Ocean are colder than average, and when the PDO is negative, the SSTs in the
northern Pacific Ocean are warmer than average precipitation tends to be above average in the
southwestern United States and portions of the Intermountain West region. When La Nifia and the
positive PDO are in phase, and SSTs in the Pacific are below average, winter precipitation tends to be
below average in the southwestern United States, including parts of Utah. Finally, during a negative
PDO event and a neutral ENSO, winter precipitation is above average for most of the west (Goodrich
2007).
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As part of their analysis of temperature and precipitation trends in the Camas NWR area (below), the
USFWS Water Resources Branch also evaluated the correlation of precipitation and temperature with
ENSO and PDO. Their examination of data from USHCN Ashton, ID indicated little or no
correlation of precipitation or temperature with either ENSO or the PDO (USFWS 2011). This is
supported by results from Redmond and Koch (1991) indicating that the area is neutral with respect
to ENSO and only weakly correlated with the PDO.

3.2 Climate Change

Note: Much of the following section is derived from “Observed and projected ecological response to
climate change in the Rocky Mountains and Upper Columbia Basin: A synthesis of current scientific
literature” (Ashton 2010) and “Climate change, aquatic ecosystems, and fishes of the Rocky
Mountain West: implications and alternatives for management” (Rieman and Isaak 2010).

A growing body of scientific evidence has emerged supporting the theory of human-caused global
climate change. During the 20th century, the global environment experienced increases in average
worldwide temperatures, sea levels, and chemical concentrations. Average annual air temperatures on
the earth’s surface have increased by 1.3°F since the mid-19th century (Solomon et al. 2007).
Furthermore, the increasing trend in global temperatures over the last 50 years is approximately twice
the trend of the previous 50 years (IPCC 2007). Globally, during 11 of 12 years from 1995 to 2006,
surface temperatures are the warmest on record since 1850 (IPCC 2007).

Climate change is having significant effects on organisms and ecosystems worldwide. Changes in the
western United States have been particularly noticeable in the last century, with increases averaging
0.5to 2°C (0.9-3.6°F) in mean annual temperatures, depending on elevation (Diaz and Eischeid
2007; Pederson et al. 2010). Warmer winters and springs have resulted in more precipitation falling
as rain instead of snow, reduced snowpack, earlier snowmelt, earlier streamflow from snowmelt, an 8
to 10 day advance in the onset of spring on average across the West, more frequent large fires, and
possibly an increase in insect outbreaks and plant mortality (Breshears et al. 2005; Cayan et al. 2001,
Knowles et al. 2006; Mote et al. 2005; Pederson et al. 2010; Raffa et al. 2008; Stewart et al. 2005;
Westerling et al. 2006).

The preponderance of evidence suggests that the magnitude of these changes has been influenced by
human activity. Barnett et al. (2008) used nested climate and hydrological models to attribute most of
these changes in the West to greenhouse gas emissions and their impact on global and regional
climate. Another modeling study suggests that these changes are caused by a blend of anthropogenic
forcing and Pacific and Atlantic decadal variability (Wang et al. 2008).

3.2.1 Predicted Future Ecological Trends in the Intermountain West

Projected temperature increases for the coming century are expected to increase the proportion of
winter precipitation falling as rain, increase the frequency of winter flooding, reduce snowpack,
increase winter streamflow, result in earlier peak streamflow, and decrease late spring and summer
streamflows (Hamlet et al. 2007; Hamlet and Lettenmaier 1999; Mote et al. 2003; Mote et al. 2005;
Payne et al. 2004; Tague et al. 2008). Unless otherwise noted, projected trends were abridged from
Ashton (2010).
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Temperature and Precipitation

Since 1900, temperatures have increased 0.5 to 2°C (0.9-3.6°F) in most areas of the western United
States (Pederson et al. 2010; Mote 2003; Ray et al. 2008) but cooling has occurred at some sites (CIG
2010; Ray et al. 2008). The rate of change varies by location and elevation but is typically a 1°C
(2°F) increase since the early 20th century (Hamlet et al. 2007). Temperature increases are more
pronounced during the cool season (Hamlet and Lettenmaier 2007). In the northern U.S. Rockies,
annual rates of increase are roughly two to three times that of the global average (Bonfils et al. 2008;
Hall and Fagre 2003; Pederson et al. 2010; Vose et al. 2005), a pattern that is evident at northern
latitudes and higher elevation sites throughout the West (Diaz and Eischeid 2007; National
Assessment Synthesis Team 2001). Rises in temperature appear to be accelerating where mean
regional spring and summer temperatures for 1987 to 2003 were 0.87°C (1.57°F) higher than those
for 1970 to 1986, and were the warmest since 1895 (Westerling et al. 2006).

Trends in precipitation in the Intermountain West Region are far less clear. Instrumental data from the
last century show modest increases for much of the northwestern United States (Mote 2003; Mote et
al. 1999; Mote et al. 2005), but no directional trends for parts of the southern Rockies (Ray et al.
2008). Natural variability in precipitation is evident in the instrumental record for all of the climate
regions, and long-term drought conditions during the last century impacted large areas within the
region. Although 20th century droughts had substantial socioeconomic and ecosystem impacts, there
is ample evidence that they were not as severe, in terms of duration and magnitude, as a number of
drought events that occurred during the last millennium (Cook et al. 2007, 2004; Meko et al. 2007).

Temperatures in the region are generally expected to increase by approximately 1 to 2°C (2-4°F)
during the next 50 years with natural variation over years to decades. Precipitation is less well
understood, but the projection for total annual precipitation suggests that the dominant pattern in
North America will be a wetter climate in the northern tier and a drier climate in the southwestern
United States. These and other predicted changes for the Rocky Mountains and Upper Columbia
Basin are outlined in Table 3.1.

Air Quality

A warmer climate will make it more difficult to meet U.S. air quality standards, particularly for
ozone (Field et al. 2007; Karl et al. 2009). Changes in climate affect air quality by changing wind
patterns and ventilation rates, precipitation, dry deposition, chemical production and loss rates,
natural emissions, and background concentrations (Jacob and Winner 2009). For instance, higher
temperatures increase the oxidation of sulfur and N oxides, and precipitation changes will influence
the distribution of acids deposited across the landscape (Bernard et al. 2001).

Some of the better understood effects from a warmer climate include increased ground-level ozone
formation and increased particulate matter derived from forest fires. Ozone formation generally
increases at higher temperatures due to increased gas-phase reaction rates (Aw and Kleeman 2003).
The rate at which volatile organic compounds are produced from natural sources, such as trees, will
also increase with increasing temperatures (Guenther 2002). This may be somewhat offset by the
inhibitory effect of carbon dioxide (CO,) on isoprene production (Young et al. 2009), as isoprene is
one of the more significant ozone precursors emitted by vegetation. Most models find that even with
current emission rates, there will be a widespread increase in ground-level ozone during the summer
over the next century (Jacob and Winner 2009). This is consistent with historical data that show a
consistent increase in ozone with temperature in polluted areas (Jacob and Winner 2009). In the West,
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however, decreases in background concentrations of ozone (due to increased water vapor) may offset
increases in ozone due to temperature (Jacob and Winner 2009).

Biodiversity

With a 1°C (2°F) increase in average global temperature, the IPCC estimates that up to 30 percent of
all species will be at increased risk of extinction (Field et al. 2007). While such models and estimates
include uncertainties, there is little or no evidence that climate change will slow species loss (SCBD
2003). The Secretariat for the Convention on Biodiversity (2003) predicted four impacts on
biodiversity as a result of climate change: (1) the climatic range of many species will move poleward
or upward in elevation; (2) many species that are already vulnerable, such as rare endemics and
threatened and endangered species, are likely to become extinct; (3) changes in the frequency,
intensity, extent, and locations of climatically and non-climatically induced disturbances will affect
how and at what rate existing ecosystems will be replaced by new plant and animal assemblages; and
(4) some ecosystems, such as high mountain ecosystems, arid ecosystems, remnant native grasslands,
and ecosystems underlain by permafrost, will be particularly vulnerable to climate change. Diversity
will decline where habitats are found in small discrete patches, such as alpine tundra and lakes, and
where warming contributes to habitat loss.

Productivity

Although primary productivity is projected to increase moderately due to longer growing seasons and
elevated CO, concentrations, net ecosystem and biome productivity may decline due to increased
disturbance, drought, and changes in community structure. While models project that a modest
warming will lead to greater tree growth in the United States (Ryan et al. 2008), there will be spatial
and temporal variations depending on other factors that limit productivity at a given site (Ryan et al.
2008). This may result in a pattern of initial gains in productivity followed by declines. The areal
extent of drought-limited ecosystems is expected to increase by 11 percent for each 1°C (2°F) of
warming in the continental United States (Bachelet et al. 2001). For widespread species such as
lodgepole pine (Pinus contorta), a 3°C (5°F) temperature increase would increase growth in the
northern part of its range, decrease growth in the middle range, and decimate southern forests
(Rehfeldt et al. 2001). Where climate change leads to conversions of vegetation type (e.g., woodland
to grassland), this will have strong impacts on productivity (Izaurralde et al. 2005).

Phenology

With continued warming, we should expect to see a continued advance of spring in the Intermountain
West Region. Compared to 1950 to 1970, streamflow and peak snowmelt are occurring 1 to 4 weeks
earlier (Stewart et al. 2005). Lack of good phenology data makes predictions difficult, but changes in
the timing of spring will likely affect the timing of reproduction, emergence, and migration of
numerous species, which may affect community structure and function. On the other hand,
phenological events that are tied to day length, such as the emergence of many plants, are not
expected to change.

While evolutionary adaptations to climate change can be rapid, it is generally thought that they are
not rapid enough to counter the negative effects that climate change will have on many species
(Parmesan 2006). One concern is the development of asynchronies among interacting and dependent
species. For instance, there is the potential for increased stress for marmots in the early spring
because while marmots are emerging earlier, there has been no change in the emergence of food
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plants in the area (Inouye et al. 2000). Mismatches in the phenology of birds and their prey have been
documented in other parts of the United States and the globe and have been linked to population
declines (Both et al. 2006; Wormsworth and Mallon 2008).

The key uncertainties in understanding the response of phenology to climate change lie in the rate at
which phenological changes occur and how fast species will adapt to new seasonal regimes.
Manipulative experiments suggest that other global changes, such as changing CO, concentrations
and increased nutrient availability, may dampen the phenological response to warming (Cleland et al.
2006). As a result, it will be difficult to predict the magnitude and direction of response for many
species. There are also apparent contradictions between individual species and ecosystem level
responses (Steltzer and Post 2009). Moreover, it remains unknown how often and how many species
interactions will be affected by the development of asynchronous life histories. Finally, the largest
changes to date are related to earlier spring onsets; less is known about phenological changes to
climatic trends in other seasons.

Wildland Fire

Most evidence supports that future climate changes will cause increases in the frequency, intensity,
severity, and average annual extent of wildland fires (Field et al. 2007; Ryan et al. 2008). Models
project that numerous aspects of fire behavior will change, including longer fire seasons, more days
with high fire danger, increased natural ignition frequency and fire severity, more frequent large fires,
and more episodes of extreme fire behavior (Bachelet et al. 2007; Brown et al. 2004; Westerling and
Bryant 2008). The best evidence, however, is for increases in the average annual area burned
(Bachelet et al. 2007; Flannigan et al. 2006; McKenzie et al. 2004). For instance, McKenzie and
colleagues (2004) predict that a mean temperature increase of 2.2°C (4.0°F) will increase the annual
area burned by wildfire by a factor of 1.5 to 5. In another study, it is predicted that the median annual
acres burned in the Upper Columbia Basin and northern Rockies would increase from about 0.5
million acres (0.2 million hectares [ha]) in 1916 to 2006 to 0.8 million acres (0.3 million ha) in the
2020s, 1.1 million acres (0.4 million ha) in the 2040s, and 2.0 million acres (1 million ha) in the
2080s (Littell et al. 2009).

While there is strong evidence that climate change will increase the number of fires, and particularly
the area burned each year, uncertainties remain. First, historical patterns of precipitation are linked to
fire and synoptic weather features that drive fire growth, such as high pressure ridges and wind pat-
terns, but models differ in their projections for these climate variables. Other factors, such as
increases in non-native, annual grass invasions, may alter fire dynamics, making predictions based on
climate alone difficult. Finally, and perhaps most importantly, if fires and other stand-replacing
disturbances occur more frequently, the resulting landscape pattern may limit the size of future fires
and total area burned (Collins et al. 2009).

Plant and Wildlife Disease

Climate change will likely increase the range, frequency, severity, and impact of plant and wildlife
disease (Harvell et al. 2002). The IPCC states with very high confidence that climate change will
increase the risk and geographic spread of vector-borne infectious diseases, including Lyme disease
and West Nile virus, and changes in precipitation will increase water-borne disease (Field et al.
2007). Diseases will likely move farther north and into higher elevations. For example, the tick that
causes Lyme disease, Ixodes scapularis, is limited by cold temperature, and models suggest that its
range limit could shift north by 200 km (124 mi) by the 2020s and 1,000 km (621 mi) by the 2080s
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(Ogden et al. 2006). In some cases, climate change may adversely affect the disease rather than the
host. For instance, fungal diseases dependent on moist conditions may decrease in a warmer, drier
future (Frankel 2008; Harvell et al. 2002).

Invasive Species

The spread and impact of invasive species is driven mainly by changes in land use, increasing
urbanization, disturbance, and alteration in management practices, but climate change may
exacerbate the extent of invasions. Climate change is generally expected to increase the spread of
invasive species through direct effects on habitat suitability and the indirect effects of altered nutrient
availability and disturbance regimes (Dukes and Mooney 1999). The IPCC has very high confidence
that disturbances such as wildfire will continue to increase and this will facilitate invasions (Field et
al. 2007). In general terms, invasive species are expected to differ in their response to climate change
from native species because they possess traits such as broad climatic tolerances and robust dispersal
mechanisms that enable them to better adapt to changing conditions. Hellman and colleagues (2008)
identified five consequences of climate change on invasion dynamics: altered invasion pathways,
changes in environmental constraints, altered distribution of existing invasive species, altered
impacts of invasive species, and a change in management effectiveness. An example of an altered
invasion pathway would be an increase in recreational boat traffic as a result of warmer temperatures
in previously snow-covered areas resulting in an increase in the spread of nuisance species.

Here are some examples of how climate change is expected to alter invasion dynamics in the region.

e Stream temperatures are expected to warm with warmer air temperatures and lower flows,
increasing the amount of suitable habitat for warm-water fishes by an estimated 31 percent
nationwide (Mohseni et al. 2003).

e Warmer temperatures may increase the impact of invasive species. In the Columbia River,
for example, increasing temperatures have caused smallmouth bass (Micropterus dolomieu)
to consume more native salmon (Petersen and Kitchell 2001), and whirling disease is more
virulent in warmer streams (Rahel and Olden 2008).

e Earlier melting of snowpack will alter streamflows, may increase disturbance and flood
events, and favor invasive species. It is predicted that such changing conditions may increase
rainbow trout (Oncorhynchus mykiss) invasions in Colorado (Fausch et al. 2001). However,
native species such as cottonwoods could benefit from larger spring flood events that fa-
cilitate establishment and recolonization (Scott et al. 1996).

e Bradley and colleagues (2009) examined the current and potential distributions of five
problematic plant invaders in the West (cheatgrass, knapweed, yellow star thistle, tamarisk,
and leafy spurge) based on the current climatically suitable habitat and maps of future habitat
based on an ensemble of global climate models. They found that precipitation was the most
important predictor of plant distribution and that warming temperatures alone may have little
effect on range expansion. Most species were expected to expand in some areas while
contracting in others. For example, they predict that the risk of cheatgrass invasion will
increase in Montana, Wyoming, ldaho, and Colorado, but decrease in parts of Nevada and
Utah.
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Table 3.2. Summary of Projected Climate Changes in the Rocky Mountains and Upper
Columbia Basin*

Climate General Change Range of Change General Pattern Confidence
Variable Expected Expected
Temperature Increase 1.5-2.1°C (2.7°-3.4°F) | Increases slightly | High
greater in the
summer
Precipitation No change 2-5% increase in Increase in winter, | Moderate for
winter, 0-4% decrease | decrease in winter; low for
in summer summer summer
Drought Increase in frequency | Varies with Greatest impact in | High
and severity magnitude of summer
temperature and
evaporation change
Temperature Increase of warm Varies with Increase in High
Extreme Events | events, decrease of magnitude of tem- frequency and
cold events perature change length of hot
events
Precipitation Potential for Uncertain Potential for more | Uncertain

Extreme Events

decreased frequency
coupled with
increased intensity

intense spring and
summer floods

* based on McWethy et al. in press, in Ashton 2010.

3.2.2 Effects of Climate Change upon Intermountain West Communities

Warming temperatures and changing precipitation regimes will likely alter plant and animal

communities throughout the region. Since the timing and magnitude of response to climate change is
certain to vary by species, future community assemblages may not have current analogs. Below are
concepts that are common across all communities and discuss some of the more specific observed
and projected responses to climate change for wildlife species and sagebrush, grassland, and wetland
ecosystems.

Sagebrush and Grasslands

Over the short term, the greatest threats to grasslands and sagebrush ecosystems come from oil and
gas development, increasing urban and agricultural development, and invasive species. However,
wildfires are increasing and likely to intensify in a warmer future with drier soils, longer growing
seasons, and more severe droughts (Field et al. 2007), and these may cause large changes in
grassland and sagebrush ecosystems. Direct impacts on big sagebrush, a keystone species throughout
its range, may also be severe (Smith et al. 1997). The species is not fire tolerant and once removed
from large disturbances, is very slow to recover (Smith et al. 1997). Weed invasion typically follows
removal of sagebrush (Prevey et al. 2010), and this disturbance will likely be exacerbated by
drought-induced stress on the species (e.g., Poore et al. 2009).

Modeling suggests that climate change will likely increase net primary production in grasslands and
decrease soil carbon, but high annual variability in plant production makes these projections
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uncertain (Parton et al. 2005). Nutrient cycling and plant production are expected to occur more
rapidly in response to climate change than changes in community composition (Parton et al. 1994).

Climate change is also expected to cause major changes in grassland and sagebrush distribution
across the landscape (Bachelet et al. 2001). Range expansions of woody species are predicted to
continue, particularly the expansion of pinyon-juniper into sagebrush steppe and grasslands
(Rowland et al. 2008), resulting in a decrease in sagebrush and an increase in woodlands across the
West. Changes in grassland cover are more subtle, but cover is generally predicted to decrease
(Bachelet et al. 2001). Kremer et al. 1996, who used an earlier generation of downscaled global
circulation models to predict the response of warming and reduced precipitation scenarios in eastern
Washington, suggested that native sagebrush would decline and a less productive, invasive annual—
dominated grassland would persist or increase. Such a shift has major implications for sagebrush-
obligate vertebrates such as certain bird species (Knick et al. 2005). Climatic suitability models
suggest that by 2100 sagebrush communities in Nevada, southern Idaho, Utah, Colorado, and eastern
Wyoming may be at risk of loss due to climate change; regions in southwestern Wyoming will be at
less risk (Bradley 2010).

There are a number of uncertainties in projecting the response of grasslands and sagebrush to climate
change. First, regional, elevational, and grassland type may strongly influence response. A recent
estimate of the velocity of climate change across biomes found that temperature changes will occur
much more quickly in xeric shrublands and flooded grasslands than in other biomes, and much more
slowly in montane grasslands (Loarie et al. 2009). Second, the magnitude and velocity of changes
caused by the strong link between invasive species, fire, and grasslands and sagebrush is difficult to
estimate. Third, precipitation and drought rather than temperature will likely drive changes in
grasslands, and they are more difficult to predict. Fourth, the future impact of grazers is difficult to
estimate, particularly as grassland fragmentation increases. Finally, many grassland and sagebrush
systems are actively managed through livestock grazing, invasive species control, and prescribed and
suppressed fire.

Agquatic Resources and Wetlands

Climate change will significantly impact regional aquatic resources and will likely make it more
difficult to achieve water quality standards nationwide (Field et al. 2007). While there are likely to be
regional variations, projected effects across the West include loss of glaciers, less snow, earlier peak
flows, less streamflow, warmer water temperatures, more frequent droughts, and more intense
storms.

At the current rate of melting, it has been suggested that the Glacier National Park’s remnant glaciers
will be gone in the next 25 to 30 years (Hall and Fagre 2003) due to increases in summer
temperatures and a reduction in winter snowpack. Streamflow may increase during this initial period
of melt, but flows will decline when the glaciers disappear (Morris and Walls 2009). Total winter
precipitation may increase but overall snowpack is projected to decline throughout the West. For
example, with a 4°C (7°F) temperature increase and doubling of atmospheric CO, in Loch Vale
Watershed at Rocky Mountain National Park, models predict a 50 percent reduction in snowpack and
4 to 5 week earlier increases in soil moisture and runoff compared to mean onset of spring conditions
from 1984 to 1998 (Baron et al. 2000).

The loss of winter snowpack will greatly reduce the major source of groundwater recharge and
summer runoff, resulting in a potentially significant lowering of water levels in streams, rivers, lakes,
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and wetlands during the growing season (Mote et al. 2005; Barnett et al. 2008). With warmer
temperatures and increasing droughts, municipal and agricultural demands for water are likely to
increase, drawing down freshwater resources even further (National Assessment Synthesis Team
2001). Lower summer base flows reduce the amount of instream habitat for invertebrates and fish
and cause a reduction in stream-side groundwater tables which are important for sustaining riparian
vegetation communities (Scott et al. 1999; Stromberg et al. 1996). Reduced water depths may also
increase the vulnerability of sensitive species (e.g., amphibians) to harmful ultraviolet radiation
(Kiesecker et al. 2001).

In addition to the shift in the quantity of water, climate change may reduce water quality due to
increased erosion and decreased dilution of pollutants. Decreases in snow cover and more winter rain
on bare soil are likely to lengthen the erosion season (Walker et al. 2001), which could lead to
average phosphorus concentrations in streams increasing 25 to 35 percent (Walker et al. 2001).
Predicted increases in the severity and frequency of floods may also contribute to increases in
erosion, as well as affect ecological processes that are sensitive to changes in the probability
distributions of high flow events such as habitat stability, biodiversity, and trophic structure (Hamlet
and Lettenmaier 2007; Konrad and Booth 2005). Degradation of water quality will likely lead to a
reduction in or loss of sensitive stream species (Waters 1995).

Warming air temperatures and a reduction in glacial inputs will lead to warmer water temperatures
across the West. Surface and bottom water temperatures of lakes, reservoirs, rivers, and estuaries are
projected to increase from 2 to 7°C (4-13°F) (Fang and Stefan 1998, 1999; Gooseff et al. 2005;
Hostetler and Small 1999). Warmer waters may lead to oxygen depletion, a change in fish
distribution, an increase in algae and zooplankton in coldwater lakes, and a loss of some species.
Species that are isolated in habitats near thermal tolerance limits or that occupy rare and vulnerable
habitats like alpine wetlands may become extinct (Williams et al. 2007), and fish such as trout that
are dependent on cool waters will likely decline (Pederson et al. 2010; Williams et al. 2009). In
contrast, many fish species that prefer warmer water, such as largemouth bass and carp, may expand
their ranges if surface waters warm (Battin et al. 2007). Warmer waters may also cause aquatic
diseases and parasites to become more widespread (Hari et al. 2006).

Wetlands are among the most significantly altered ecosystems in North America due to stressors
such as changes in hydrology from flow regulation, groundwater pumping, fill placement,
overgrazing by domestic and native ungulates, atmospheric deposition, and biological invasion
(Patten 1998; Zedler and Kercher 2005). Over the last 200 years, wetland areas have declined
approximately 56 percent in Idaho, 50 percent in Colorado, 38 percent in Wyoming, and 27 percent
in Montana (OTA 1993). Like other freshwater ecosystems, wetlands are considered extremely
vulnerable to climate change, which is projected to diminish their number and extent and cause a
decline in associated flora and fauna (Field et al. 2007). Wetlands are already facing widespread
degradation so that even small reductions in precipitation could exacerbate wetland loss.

A few of the wetland types considered at greatest risk globally are found in the Intermountain West
Region including riparian wetlands in arid zones, peatlands, and alpine wet meadows (Burkett and
Kusler 2000; OTA 1993). But despite the recognition of the increasing role of climate change in
altering wetland functions (e.g., Baron et al. 2000), there is a paucity of studies in the ROCO region
that document climate-driven declines in wetland function or extent. One exception is a recent article
describing changes in hydrology leading to wetland desiccation in Yellowstone National Park
(McMenamin et al. 2008). Currently, the biggest losses are in the marshes on Yellowstone’s northern
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range. It is expected that loss of wetlands will result in a corresponding loss in biodiversity and criti-
cal functions such as carbon storage in peat and water storage (OTA 1993).

Warmer temperatures will affect the growth and reproduction of wetland species by increasing
decomposition rates and evaporation from wetlands and their water supplies, reducing peat
accumulation, and thawing upper layers of permafrost in alpine wetlands (Burkett and Kusler 2000;
OTA 1993). Where warmer temperatures lead to increased fire severity and extent, peat bodies,
particularly those in a matrix of forest, will be at risk. Where warmer temperatures cause an increase
in wetland decomposition rates and reduce peat accumulation, carbon storage will be reduced.

Greater changes in wetlands are expected to result from altered precipitation as it affects soil and
vegetation conditions (Winter 2000). Many models project wetter winters in the Region, but any
positive effect of increased winter flows for wetlands is expected to be outweighed by drier summers
and warmer temperatures. It is predicted that wetlands response will first become evident in water
table changes and alterations in the formation and duration of soil anoxic conditions. Alterations in
the composition of short-lived and then longer-lived perennial plants will follow. Soils may be
altered after many decades unless fire occurs. Alterations of plant cover and soil permeability may
act in a feedback loop to further modify the hydrological cycle. Some wetlands, such as forest
wetlands and wet meadows, are particularly sensitive to hydrological changes and a reduction in the
water table of a few inches could convert wetlands to upland habitats (Kusler 2006).

Reduced groundwater flow due to lower snowpack, earlier melt dates, or reduced summer
precipitation could result in lower water tables in wetlands dependent on groundwater inputs (Poff et
al. 2002). Riparian wetlands will be sensitive to precipitation because changes in the timing and
magnitude of flooding will affect the flux of water, nutrients, sediment, and biota between main river
channels and riparian wetlands (Hauer et al. 1997).

Wildlife

There are numerous uncertainties involved in predicting wildlife responses to climate change, the
largest being that associated with vegetation change. Shifts in vegetation and habitat availability,
whether caused by climate or land use change, will have strong impacts on wildlife populations.
Another uncertainty results from the lack of the basic life-history data needed to estimate
vulnerability. How biotic interactions will be altered and to what degree this will affect populations
remains unknown. Phenotypic plasticity and behavior adaptations may allow species to respond to
change in unpredictable ways. The responses of wildlife to non-climate stressors such as fire, disease,
and invasive species may dampen or strengthen responses to climate change.

There is evidence that warmer temperatures and changes in precipitation have caused range shifts,
asynchronies, altered migration and hibernation patterns, increases in disease prevalence, and
ultimately a reduction in the population size of many species (Root et al. 2003; Walther et al. 2002).
Moreover, climate change can strongly affect animal populations through its effects on disturbance
regimes, disease, land use, and invasive species. The predicted responses of wildlife to climate
change are that:

e Many species’ ranges will move northward and upward in elevation.

o Species will respond differentially, creating non-analog communities and asynchronies
among interacting species.

e In most cases, climate changes will be more rapid than evolutionary adaptations.
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e Species that are mobile, genetically diverse, show wide physiological tolerances, and have
generalist diets will respond the most positively.

o Temperature-limited and snow-adapted species are at particular risk to a changing climate.

o Wildlife associated with habitat types and communities such as spruce-fir, alpine and
sagebrush that are expected to decline are at greater risk.

3.2.2 Observed Changes to the Refuge Area
Temperature and Precipitation

In 2011 the USFWS Water Resources Branch (Region 1, Portland, OR) compiled and analyzed
temperature and precipitation data from the closest USHCN climate monitoring site to the Refuge
(Ashton, Idaho, located about 60 miles east of the Refuge). The USHCN is a network of climate
monitoring sites maintained by the National Weather Service (Menne et al. 2011). Sites in the
network are selected because their location and data quality make them well suited for evaluating
long-term trends in regional climate. The Ashton site is wetter because it is about 1,000 feet higher in
elevation than the Refuge. But air temperatures are comparable and the trends and monthly
distribution of precipitation and air temperature for the two sites should be similar and representative
of the area.

They used the PRISM (Daly 2002; Daly et al. 2008) to analyze temperature and precipitation data to

determine long-term trends from 1925 to 2010. PRISM provides a complete record (no missing data)
of monthly temperature and precipitation data at 4-km (2.5-mi) resolution for the entire conterminous
United States.

Monthly air temperature and precipitation at Ashton, ID are shown in Figure 3.1. Temperatures are
coldest in December and January and warmest in July and August. Mean air temperature at Ashton,
ID is about 42°F, similar to the Refuge. Monthly precipitation is relatively evenly distributed
throughout the year with slight increases during the winter and again in May and June. Southeastern
Idaho is somewhat unique with these two precipitation peaks as compared to the rest of the State,
which typically has one winter peak in precipitation. The average annual precipitation for Ashton, 1D
is about 20 in/yr, which is more precipitation than the Refuge receives annually.

Total precipitation and average temperature at Ashton, ID for water years 1925 to 2010 are shown in
Figure 3.2 and Figure 3.3 below. Annual average temperatures have increased 1.5°F (0.18°F/decade)
from 1925 to 2010 and that increase is statistically significant (p=0.004). Annual monthly minimum
temperatures have increased even more (2.2°F over the period or 0.26°F/decade, p=0.000) but
maximum temperatures show no statistically significant change. Total precipitation has increased
slightly over the period, however, the increase is only weakly significant (p=0.075). The more
substantial change has been an increase in the variability in total precipitation in the area. A similar
pattern has been observed in precipitation and streamflow elsewhere in the western U.S. (Pagano and
Garen 2005).

The observed temperature increases are very similar to increases described in other studies. McWethy
et al. (2010) reported that average annual temperatures in the Upper Columbia Basin show increases
of 1.2 to 1.4°F for the period 1920 to 2003. Mote et al. (2005) reported that regionally averaged
temperatures in the Pacific Northwest rose 1.5°F between 1920 and 2000. Further statistical
examination of monthly trends at the USHCN station at Ashton, ID showed that the increase in air
temperatures was strongest during the winter and spring months, particularly in January and March.
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Winter temperatures in January and March have been shown by other studies to be increasing
significantly across the West (Hamlet and Lettenmaier 2007; Knowles et al. 2006). The increase,
while small, has affected snowpack, stream temperatures, flooding and landslides, growing season
lengths and disturbance regimes like wildfires, insect, and disease outbreaks (USGCRP 2009).
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Figure 3.1. Mean and distribution of monthly temperature
and precipitation at USHCN Ashton 1N, ID (100470) for the
period 1981-2010.

From Camas NWR Water Resource Inventory Area [WRIA; USFWS 2011] Fig. 1.

3-16 Chapter 3. Physical Environment



Camas National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment

Water Year Total Precipitation 1925-2010
USHCN STATION: ASHTON 1N, ID (100470)
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Figure 3.2. Trends in total precipitation at USHCN Ashton
AN, ID (100470) for the period 1981-2010.

From Camas NWR WRIA [USFWS 2011] Fig. 2.

Water Year Temperature 1925-2010
USHCN STATION: ASHTON 1N, ID (100470)
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Figure 3.3. Trends in average temperature at USHCN Ashton
1N, ID (100470) for water years 1925-2010.

From Camas NWR WRIA [USFWS 2011] Fig. 3.
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Streamflow Changes

One of the most important responses to warmer winter temperatures in the Pacific Northwest has
been the loss of spring snowpack (Mote et al. 2005). As temperatures rise, the likelihood of winter
precipitation falling as rain rather than snow increases. The loss of spring snowpack in the Pacific
Northwest has been significant, with declines averaging 25 percent over the past 40 to 70 years
(Mote et al. 2005). The declines are greatest at low elevation sites and have occurred in the absence
of significant decreases in winter precipitation, implicating temperatures rather than precipitation as
the cause of the trend.

The decrease in spring snowpack and earlier snowmelt has led to a change in streamflow in many
systems, including earlier spring runoff peaks, increased winter streamflow, and reduced summer and
fall streamflows. Stewart et al. (2005) examined 302 streamflow gages in the western U.S. and
reported that the timing of winter runoff and annual streamflow had advanced by 1 to 4 weeks from
1948 to 2002. The degree of change depends on the location and elevation of the specific river basin.
Basins located significantly above freezing levels have been much less affected by warmer
temperatures than those located at lower elevations. Particularly relevant to Camas NWR are the
timing changes reported for two Idaho streams. Both basins are presumably influenced by the same
regional climate regimes. The snowmelt peak in the St. Joes River (basin elevation 2,172 feet),
advanced 19 days from 1948 to 2002 while in the Big Lost River (basin elevation 6,821 feet), the
peak only advanced 6 days for the same period. The Big Lost River is located just west of the Refuge
(Stewart et al. 2005).

3.2.3 Potential Changes to the Refuge

There have been no specific studies documenting effects of climate change to the Refuge’s wildlife
and habitat. There have already been major and irreversible changes to refuge habitats and wildlife
due to changes altered streamflows (due to upstream diversions) and a lowered water table,
introduced species, land conversion to agriculture, and surrounding land uses. The impacts of climate
change will be difficult to distinguish from these other impacts, at least in the near term. Potential
effects of climate change to the Refuge, and the interaction between climate change and other factors
influence refuge habitat and wildlife, are examined in detail in Chapter 6.

3.3 Hydrology

3.3.1 Beaver-Camas Watershed

Camas NWR lies at the southern end of the Beaver-Camas Subbasin (eight-digit Hydrologic Unit
Code), which originates on the south side of the Centennial Range north of the Refuge and terminates
at Mud Lake, a natural playa which was dammed in the 1920s, forming a year-round impoundment.
The Beaver-Camas watershed is the easternmost drainage in a system that shows no connectivity to
the Snake River. Hydrologically, the Beaver-Camas Subbasin is a closed drainage or hydrologic sink,
with no surface outflow. Mud Lake is located in the southern tip of the Beaver-Camas Subbasin,
approximately 8 miles southwest of the Refuge, and it is the subbasin’s hydrologic endpoint. There
are no natural surface flows from Mud Lake to any other body of water.

The drainage area of the Beaver-Camas watershed at the point where Camas Creek exits the Refuge
is 643,083 acres (1,005 square mi). The basin elevation averages 6,030 feet, and ranges from 4,777
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feet at the southern end of the basin to 9,872 feet at the northern end of the basin. There are two main
drainages in the Beaver-Camas watershed: the Beaver Creek drainage and the Camas Creek drainage
(Chapter 1, Map 1). Natural infiltration and diversion for irrigation limit the presence of water in the
stream channel throughout the lower two-thirds of the subbasin. A significant quantity of surface
water in the watershed is diverted for agricultural use.

3.3.2 Groundwater

Two of the most distinct hydrologic characteristics of the Beaver-Camas watershed are: (1) the
massive natural infiltration of stream surface water and (2) the introduction of groundwater via wells
into Camas Creek and ultimately Mud Lake.

Camas NWR is underlain by the Snake River Plain Aquifer, a vast groundwater aquifer that extends
throughout the Snake River Plain from the western boundary of Yellowstone National Park in eastern
Idaho to the Idaho-Oregon border where the Snake River enters Hells Canyon, an area of
approximately 28,000 square km (10,811 mi). Camas NWR lies in the northeastern horn of the
crescent shaped river plain. Surface water of the Camas-Beaver Watershed naturally infiltrates into
the Snake River Plain Aquifer. Total groundwater storage in the upper 150 meters (492 feet) of the
aquifer is estimated at 200 to 300 million acre-feet, roughly the equivalent of Lake Erie (DeGrey and
Link 2011). Recharge in the ESRP aquifer is mainly from infiltration of streamflow and applied
irrigation water, and groundwater inflow from adjoining mountains. The major contributing rivers are
the Big Lost and Little Lost Rivers, Birch Creek, and Camas Creek, which drain the mountain ranges
to the north and east of the Plain. Some recharge may be from direct infiltration of precipitation,
however the hot, arid climate of the Plain make this a minimal contribution (Lindholm et al. 1987).
Natural discharge from the aquifer principally occurs through springs along the Snake River at two
areas about 100 miles downstream of Camas NWR: the American Falls Reservoir and Thousand
Springs, west of Twin Falls.

Ackerman (1995) more precisely defines the system:

“Most flow in the aquifer is contained within a regional-scale compartment and
follows paths that discharge to the Snake River downstream from Milner Dam. Two
intermediate-scale compartments exist along the southeast side of the aquifer and
near Mud Lake. One intermediate-scale compartment along the southeast side of the
aquifer discharges to the Snake River near American Falls Reservoir and covers an
area of nearly 1,000 square miles. This compartment, which receives recharge from
an area of intensive surface-water irrigation, is apparently fairly stable. The other
intermediate-scale compartment near Mud Lake covers an area of 300 square miles.”

Human activity has had a tremendous impact on the water balance of the ESRP aquifer. About 60
percent of total recharge to the aquifer is derived from irrigation with surface water. Most
groundwater still leaves the aquifer via springs and seepage losses in the two major upper basin
reaches mentioned above, although pumping withdrawals contribute significantly to the aquifer's
total losses. Irrigation practices have and continue to exert a major influence on water resources of
the ESRP. During the first half of the 20th century, spring discharges increased at the two major
discharge areas in the eastern portion of the aquifer and the water table in the central part of the
aquifer rose by 60 to 70 feet on average due to irrigation on the Egin Bench, about 15 miles east of
the Refuge (see Section 3.3.3 below). This was due to the common early practice of flood irrigation:
farmlands were irrigated by releasing large amounts of water (either from reservoirs or canals) over
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agricultural fields. This was not a very efficient practice and most water infiltrated back into the
aquifer system.

During the 1950s and 1960s more land was irrigated with groundwater and irrigation efficiency
increased through the use of sprinkler irrigation. This resulted in a substantial decline in groundwater
levels in parts of the Plain between 1975 and 1995, leading to a cumulative decrease in aquifer
storage of about 3 percent, and decreased spring flows in the central part of the aquifer. In general,
the declines in spring discharge and groundwater levels have been caused by increased groundwater
pumping, more efficient irrigation methods, and reduced reliance on surface water diversions for
irrigation. Localized declines may be predominantly the result of increased pumping withdrawals in
some areas (De Grey and Link 2011).

Currently, there are approximately three million acres of irrigated farmland within the Snake River
Plain with about one-third of this area irrigated with groundwater and the other two-thirds irrigated
with surface water. The extensive irrigation system is the primary reason that Idaho has the highest
per capita water consumption in the nation. The ESRP aquifer was designated a sole source aquifer in
1991. It provides the sole source of drinking water for nearly 200,000 people in southeast and south
central Idaho.

There are 44 wells in the USGS Active Groundwater Level network in Jefferson County, ldaho.
Statistics are calculated for each well in the network and compare the most recent groundwater-level
measurement to the period of record. A groundwater level category is then determined from the most
recent data measurement. Of the 44 wells in Jefferson County, 24 are ranked as either: Below
Normal, Much Below Normal or Low Groundwater Level. The Below Normal Groundwater Level
rank indicates that the most recent groundwater measurement is lower than the lowest monthly
median groundwater level in the month of measurement for the period of record. The sites closest to
the Refuge are all within the normal percentile class; however, many indicate declines in water level
over the last 10 years.

Figure 3.4 shows groundwater levels for the period of record 1952 to 2011 for the continuous, real
time USGS Site No. 434307112382601. Groundwater levels varied but were fairly stable during the
early part of the record. Since the 1980s, levels have declined about 15 feet. This groundwater well is
located about 20 miles southwest of the Refuge in an area that does not appear to be currently
irrigated. The decline in water levels in this well likely reflects the general decline in water levels in
the aquifer as a result of increased pumping, more efficient irrigation practices, and reduced
infiltration. Monitoring well records in the Idaho Department of Water Resources (IDWR) database
(IDWR 2011) show declines of a similar magnitude over the same time period (1980 to the present)
in the area of the Refuge.
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Figure 3.4. Groundwater levels for the period of record 1952
to 2011 at USGS Site No. 434307112382601.

3.3.3 Changes to Local Hydrology, 1900 to Present

Keigley (2012) provided a synthesis of the hydrologic history of the Refuge using General Land
Office records, hydrology studies, legal proceedings, and local history. The discussion here is derived
from this synthesis. Prior to the early 1900s, the area that is now Camas NWR did not have extensive
permanent or semipermanent wetlands. Public land surveys in 1884 (east half) and 1899 (west half)
show only a “slough” in the location of present-day Sandhole Lake, and a “Dry Lake” at the
northeast end of present-day Rays Lake. These wetlands were fed by natural artesian wells, which
discharged perched groundwater. Vegetation on the present-day Refuge was primarily sagebrush and
bunchgrasses. The only stand of willows recorded on the present-day Refuge in 1884 was at “Dry
Lake.” This willow stand probably represented natural artesian flow in this area. (Although Camas
Creek overtopped its banks each spring, this would have created seasonal to ephemeral wetlands,
with saturated to temporary water regimes, rather than permanent or semipermanent wetlands.) The
extensive wetlands mapped by Stearns in 1921 appear to have resulted from subirrigation of the Egin
Bench area, 15 miles to the east, starting in the late 1800s. Other than the willows at Rays Lake, the
oldest willow stands on the refuge area appear to date from about 1920 (Keigley 2012).

The construction of irrigation canals began soon after settlement, and irrigation was required for land
acquired under the Desert Land Act of 1877, and the later Desert Land Act of 1894 (Carey Act). As
the region’s water table rose in the 1920s, plans were made to redistribute that abundant supply with
canals, drains, and pumps. A portion of the water control infrastructure at Camas NWR was present
when the Refuge was acquired. Additional infrastructure that is currently in place at Camas NWR
was designed to ensure reliable water throughout the summer in drought years, but likely with the
assumption of a high water table that would allow wetlands to hold water.
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The Refuge was established after 12 years of subnormal precipitation starting in the 1920s,
culminating in a severe one-year drought in 1934 (Pechanec et al. 1937). Like many refuges
established in the 1930s, Camas NWR was established to protect and enhance dwindling wetlands for
waterfowl production. After refuge establishment, impoundments and water control structures were
created to provide reliable wetlands throughout the summer, and in drought years, to support
breeding waterfowl and waterbirds. After the drought of the 1930s abated, reliable Camas Creek
flows and a high water table allowed the Refuge to support a high density of wetlands, ponds, and
wet meadows. New wetland projects were developed in the 1960s. It was at this time that the Refuge
began using wells to fill wetlands. The high water table allowed wetlands to be filled with relatively
low inputs of well water, and to remain filled throughout the brood rearing and migration season.

In the 1980s this situation began to change. Several factors led to a lowering of the water table in the
Camas area. In the winter of 1979-1980, water to the canals on Egin Bench was cut off (a water
rights issue). Up to this time, water had been maintained near the surface (20 feet) to facilitate
irrigation in the spring (Young 1980). In 1980 the Mud Lake water master called Young (who was
involved with water administration) describing the effect. Young believed that if it had not been for
an exceptionally wet spring, the effect to Mud Lake Basin agriculture could have been devastating.
The cessation of winter recharge had an immediate effect on the water table at Mud Lake. However,
the cessation of winter recharge was moderated by the fact that the water table was seasonally raised
to subirrigate crops on Egin Bench.

The second change began with the installation of pivot irrigation on Egin Bench. Pivots derive their
water from canals and surface irrigate crops with far less water than that required for subirrigation. A
1987 photo of part of Egin Bench shows few pivot sprinklers. By 1996, “most” of the Egin Bench
area was irrigated by pivot sprinkler (Sullivan et al. 1996). The combination of the cessation of
winter recharge in 1980 and the switch to pivot irrigation ended the abundant supply of Egin Bench
water that had been inputted into the Mud Lake Basin for decades—and the source of water that
created the extensive deepwater wetlands of the 1910s and 1920s in the Camas area.

As the water table lowered, the Refuge had to pump increasing amounts of well water to fill certain
wetland basins. To date about 25 percent of managed wetlands have been placed in “inactive” status
due to their inability to hold water, which appears to be due to a combination of sandy soils and the
lower water table. In addition, the northern Snake River Plain experienced a drought from 1987 to
1992 (Leonard et al. 2000) and the Upper Snake River Plain has been in an “extreme drought” for 12
years as of 2012 (—4.0 or less on the Palmer Drought Severity Index).

3.3.4 Streams

The three streams that flow through the Refuge are: Camas Creek, Beaver Creek, and Warm Creek.
The major stream is Camas Creek, which flows through the entire Refuge before exiting and
terminating west of the Refuge at Mud Lake. Beaver Creek is a small tributary of Camas Creek that
enters the Refuge just before its confluence with Camas Creek. Warm Creek branches off of Camas
Creek just upstream of the refuge boundary and flows onto the Refuge to terminate at Mallard
Slough (Map 9).
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Table 3.3. Named Creeks and Streams on Camas NWR*

Stream Name Miles on Refuge
Beaver Creek 0.7
Camas Creek 11.9
Warm Creek 7.3
Total 19.9

*Includes features on or within 0.1 mile of the Camas NWR
approved boundary.

Source: USGS 1:24,000 National Hydrography Dataset and
digitized by USFWS staff.

Beaver Creek

The hydrology of the Beaver Creek drainage is principally spring runoff driven. Beaver Creek is a
fairly substantial tributary to Camas Creek for the short period of time that it flows. The creek has its
headwaters in the peaks of the Centennial Mountains to the north and east of Camas NWR. Water is
sustained in Beaver Creek throughout the year above Spencer, ID. Beaver Creek flows in a canyon to
a point some distance below Spencer, where it hits a lava gorge about 50 feet deep and commences to
flow across coarse gravel soils, where much of the flow sinks into the ground (Stearns et al.
1939:45). Stearns et al. (1939) state: “During the spring flood period the creek usually flows for
about two months all the way to its mouth and discharges into Camas Creek, but during the
remainder of the year the creek is generally dry below a point about three miles south of Dubois.”

Typically Beaver Creek will begin to flow a few days to a week before Camas Creek, providing the
first water through the Camas Creek channel and onto Camas NWR. The flow of Beaver Creek is
much shorter lived on the Refuge than Camas Creek, and usually only provides two to four weeks of
measurable flow. Today, Beaver Creek will remain dry far to the north of Dubois.

Camas Creek

The hydrologic characteristics of Camas Creek are even more complex and diverse than those of
Beaver Creek. The upper eastern edge of the watershed (the southern slopes of the Centennial Range)
is the source of flow to Camas Creek and, like Beaver Creek, flows are principally spring runoff and
precipitation driven. A number of streams drain the mountains and form a spider web of drainages
and ephemeral creeks that flow through an area referred to as the Camas Meadows, which extends
from Kilgore to Eighteenmile. Some of the major tributaries are East and West Camas Creeks, Dry
Creek, Ching Creek, Cottonwood Creek and Crooked Creek. Near Eighteenmile, below the wetlands,
all of the streams converge to form what is considered the headwaters of Camas Creek. Here the
basin narrows, forming a lava canyon. This canyon extends to a point a few miles above the Refuge’s
northern boundary. Below the canyon the creek flows over sand and gravel, and eventually through
Camas NWR (for approximately 8 miles) to Rays Lake, where lava crops out in some places. From
Rays Lake the creek flows to Mud Lake over sand and clay where surface flow terminates (Stearns et
al. 1939:44).

Camas Creek receives a very large volume of water from the upstream tributaries and flow is
sustained in the upper reaches of the creek year round, to the point where land use changes from
rangeland to irrigated agriculture and several major water diversion structures remove the surface
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water. The entire length of Camas Creek is a losing reach through the porous basalt streambed,
meaning that streamflow is naturally lost from the stream channel to the groundwater system through
infiltration. This is characteristic of many of the streams in this part of the State.

Below Camas, Camas Creek does receive an annual spring flush; however, continuous flows are not
sustained in this reach. In the past, surface flows in the creek’s lower reach were supported by a high
groundwater table and assisted by artesian springs or flowing wells that dotted the landscape. The
Refuge’s Annual Narratives describe the refuge portion of Camas Creek as “intermittent” since 1937.
But when Camas Creek was not flowing, in most years slack water would fill the channel.

The main channel of Camas Creek,where it enters the Refuge, is subject to estimated average flows
of 160 to 180 cubic feet per second (cfs). Extreme events estimated at, or above, 200 cfs can occur.
Monthly flows from the USGS gaging station (No. 1311200), 1 mile north of the Refuge, indicate
that most of the flow in this reach occurs in April, May, and June (Figure 3.5).

Maan of Monthly Discharge
USGE 13112000 CAMAS CREEK AT CAMAS 1D

LS NagE KT

~ L] — —_— — ™ | | | | | l r— —
Cict Py D - Fab P A pw May Jun u LITS) Sep

Figure 3.5. Average monthly streamflow at USGS Station No.
1311200, Camas Creek near Camas, ID.

From Camas NWR WRIA [USFWS 2011] Fig. 5.

Refuge annual narratives record highly variable dates for Camas Creek flow, and dates by which
ponds were filled. Between 1941 and 2009, snowpack recorded ranged from less than 50 percent
normal to over 250 percent normal. Camas Creek starts running between 1 January (years with year
round flows) and 1 May, and ceases flowing between May 5 (1992, 2004) and December 31 (in years
with year round flows). In the exceptionally wet years of 1982 through 1984 it flowed year round,
while in the drought year of 2004 it flowed for only four weeks (Table 3.4). During the last decade,
Camas Creek flows have typically started in March or April and ceased in June or July. Spring flows
typically last about 2 months, but can persist for as long as 4 months and have been reported to be as
short as 2 weeks. Time series data from the USGS gage show that while the total annual flow over
the period of record has increased, the number of years with zero flow in August has remained equal
or even increased (USFWS 2011). Refuge data (Table 3.4) indicate that “subbing” (ponds filling
from subsurface flow) has been extremely variable, as well. Ponds filled within two weeks after first
flows, to not at all.

3-24 Chapter 3. Physical Environment



Camas National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment

Table 3.4. Camas Creek Flow Dates from Camas NWR, 1941-2009

Year Camas Cr_eek Ponds Eull Camas Cre_ek
Flow Begins Stops Flowing
1941 03/18 04/30
1942 04/01 05/01
1943 03/26
1944 04/03 05/15
1945 03/13 04/30
1946 04/30
1947 04/01
1948 07/12
1949 04/09 04/24
1950 04/02 04/15
1951
1952 05/01
1953
1954 04/01 04/21
1955
1956
1957 03/15 05/15
1958 04/01 04/30
1959
1960 03/15 04/01
1961 04/08
1962
1963 04/04
1964 04/19
1965 04/15
1966 04/15
1967 09/03
1968 05/01
1969 04/07
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979 04/11
1980 04/18
1981 02/19
1982 02/01
1983 01/01 12/31
1984 01/01 11/01
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Table 3.4. Camas Creek Flow Dates from Camas NWR, 1941-2009

Year Camas Cr_eek Ponds Eull Camas Crgek
Flow Begins Stops Flowing
1985 01/01 07/18
1986 03/06 07/14
1987 04/10 06/01
1988 06/08
1989 06/29
1990 06/23
1991 06/16
1992 05/05
1993 07/12
1994 04/17 05/25
1995 03/12 08/15
1996 02/20 07/15
1997 01/08 08/31
1998 01/30 10/12
1999 01/01 12/20
2000 02/01 08/14
2001 04/03 06/24
2002 04/15 06/20
2003 04/14 07/05
2004 04/05 05/05
2005 04/18 07/15
2006 03/07 08/09
2007 03/09 06/21
2008 04/30 07/07
2009 04/15 07/22

Further downstream, just below the Refuge, groundwater is pumped into the dry Camas Creek
channel to provide water for irrigation. The system of groundwater wells is known as the “Owsley
Wells” and is responsible for providing the water that sustains Mud Lake.

Surface erosion from upstream agriculture and grazing has led to sediment transport and deposition
within Camas Creek. Over the years, the sediment deposits have been removed from Camas Creek
with the spoils placed adjacent to the channel, further confining natural channel flow and function.
The spoils create levees prevent natural channel-floodplain interactions. Additionally, lowering of the
channel elevation in Camas Creek hastens the drainage of Rays Lake to Camas Creek, reducing the
Refuge’s ability to retain water for habitat in the lake.

3.3.5 Canals and Drainage Ditches

An extensive system of canals, ditches and water control structures is used to move water from the
points of diversion (either wells or surface water) to the places of use. Approximately 13.2 miles of
canals and ditches are present and indicated on Map 9.
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Two of the ditches on the Refuge are privately owned. The Independent Ditch flows through the
Refuge and is operated by the Independent Water Users of Mud Lake, Inc. Water from the
Independent Ditch eventually flows into the Camas Creek channel as it nears what is now the Mud
Lake State Wildlife Area. Jacket Ditch starts at a well on private land, flows through the Refuge and
eventually ties into Independent Ditch, supplying water for downstream irrigators. Jacket Ditch is
managed by the Mud Lake Water Users, Inc. A summary of ditches on Camas Refuge can be found in
Appendix A, Table 6 of the Water Resources Inventory and Assessment (USFWS 2011).

3.3.6 Lakes and Ponds

The existing complex of wetlands, ponds, and wet meadows is maintained through water
management. Water is intensively managed on this Refuge through a series of dikes, canals,
diversions, well pumps, and water control structures. Inflows, outflows, and water levels in most of
the major wetlands and ponds on the Refuge are regulated. Inflows come from the surface water
streams, groundwater wells, and direct precipitation and runoff, although with less than 10 inches of
rainfall annually, precipitation inputs are limited. Evapotranspiration has not been measured on the
Refuge but can be estimated to be about 3 feet per year, based on ET data and maps from IDWR.
Map 9 (above) shows NWI wetlands, and flow to and from these wetlands via canals and natural
water courses.

The total wetland area for the Refuge, from NWI, is estimated to be 6,324 acres, which constitutes 60
percent of the total Refuge. This includes the Refuge’s meadow management units, which are
temporarily flooded and contain a mixture of native wet meadow vegetation and non-native lowland
vegetation (see Chapter 4).

The total surface area of all ponds (wetland basins) on the Refuge is 2,844 acres, which is
approximately one quarter of the total area of Refuge (Table 3.5). These are all modified basins,
where an effort was made to create a more permanent, that is deeper, marsh through structural means,
including provision of additional water. Supplemental water is, or was supplied to these wetlands
through three methods, either singly or in combination: well water through delivery ditches, Camas
Creek water via delivery ditches, and Camas Creek flood flows. 595 acres of these modified wetlands
(25 percent of total managed wetlands) have been placed in “inactive” status because there is no
longer adequate water for hydration, the water delivery system is no longer functional, or both. Most
have been dry for the majority of the past 30 years, but those that connect to Camas Creek may
occasionally become hydrated due to early season stream overflow, or flooding. Table 3.5 below
presents data on the Refuge’s active and inactive modified wetland basins.

Due to decline of the local aquifer, and degradation of streamflows before and since refuge
establishment, both the number and total acreage of refuge wetlands that can reliably be hydrated in
any given year has precipitously dropped over the past 30 years. Therefore the Refuge prioritizes
“core” wetland units for management. These wetlands exhibit a combination of high wildlife values
and the ability to deliver adequate water to most of them on a yearly basis. Water sources for the core
wetlands include both Camas Creek and well water via irrigation ditches. Currently, the following
Camas NWR wetlands are considered “core wetlands:” Big Pond, Redhead Pond, Center Pond, Two-
Way, and Toomey. Due to the infrastructure of the Camas NWR water delivery (ditch) system for
both surface and subsurface water to ponds, water has to cross at least one other pond before arriving
at the target wetland; this reduces management flexibility in terms of being able to either dewater
some ponds in the upstream portion of the delivery system, or to efficiently deliver water to ponds on
the downstream end of the system. During periods of water shortage, the core wetlands (677 acres
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total) may be the only basins to receive any substantial amount of water. Ray’s Lake, which receives
water from Camas Creek, is typically drawn down every year for irrigation by downstream water
rights holders. However in very wet years it may fill enough to backflow into Cattail Flat, Sandhole
Lake, and Mallard Slough. Cattail Flat and Mallard Slough dry out by summer in most years.
Sandhole Lake is unconnected to the main water delivery system. It rarely goes dry, and is the only
refuge wetland that can subsist entirely on its own water supply in most years.
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Table 3.5 Acreage of Lakes, Ponds, and Impoundments in the Camas National Wildlife

Refuge
Name Acres Water Source
Hydrated (Active) wetlands
Avocet Pond 40.91
Big Pond (Core wetland) 113.59 Camas Creek and well water via ditches
Brindley Pond 39.49 Camas Creek and well water via ditches
Cattail Flat 167.22 Sandhole Lake; in wet years, reverse flow
from Ray’s Lake.
Center Pond (Core wetland) 329.00 Camas Creek and well water (Wells 4,5,6) via
ditches
Mallard Slough 335.59 Spring runoff, well water pumped through
Sandhole Lake, runoff from Sandhole Lake in
wet years
Ray’s Lake 615.40 Camas Creek
13.26 (part)
Redhead Pond (Core wetland) 67.96 Camas Creek and well water via ditches
Sandhole Lake 254.04 Spring runoff from adjacent uplands and
groundwater influx. In wet years, reverse flow
from Ray’s Lake.
Spring Pond 75.13 Camas Creek and well water (Well 8) via
31.08 (part) ditches
Toomey Pond (Core wetland) 43.18 Camas Creek and well water via ditches
59.60 (part)
Two-Way Pond (Core wetland) 63.74 Camas Creek water via ditches
Total Active Modified Wetlands 2,249.19
Inactive modified wetlands
Flat Pond 59.13 Camas Creek and well water via ditches
Goose Pond 17.64 Camas Creek and well water via ditches
Moose Pond 98.62 Camas Creek and well water via ditches;
overflow from Camas Creek
Pintail Pond 192.28 Camas Creek and well water via ditches;
overflow from Camas Creek
Rat Farm Pond 42.76 Camas Creek and well water via ditches
Ruddy Pond 46.68 Camas Creek and well water via ditches;
overflow from Camas Creek
West Marsh 77.14 Camas Creek and well water via ditches
Unnamed lakes/ponds (Incl NW#1,2) | 61.00 Overflow from Camas Creek during flood
stage
Total Inactive Modified Wetlands | 595.42
Total Modified Wetlands 2,844.61

Note: Named ponds were derived from USGS National Elevation Dataset (NED) by refuge staff.
Unnamed ponds are from the USGS 1:24,000 National Hydrography Dataset.
Source: Adapted from Camas WRIA, USFWS 2011.
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3.3.7 Water Rights
Idaho Water Law/Water Rights

A water right is required in the State of Idaho to divert, store, pump or generally use water. Water use
must be measured and recorded in order to maintain the water right. Idaho water law, like many
western states, is based on the doctrine of prior appropriation, or “first in time - first in right.” The
Idaho Water Code explicitly states that all waters of Idaho are public property, and a water right is a
usufructuary right. Beneficial use is the measure and limit of a water right in Idaho. The State
recognizes fish propagation, wildlife, and water quality control as beneficial uses. A diversion is
generally required to establish a water right in Idaho. The Idaho Water Resources Board is the only
entity authorized to appropriate rights for minimum instream flows, without diversions. In general,
surface water rights on the Snake River and tributaries were developed before water rights for
irrigation wells. Consequently, groundwater pumping rights for irrigation are typically junior to
surface water rights. Idaho’s conjunctive management rules hold junior groundwater users (excluding
domestic use) partially responsible for spring and river depletion that potentially results in injury to
senior surface water right holders.

In general, stream adjudication is a legal proceeding to inventory the water rights of an entire stream
system by deciding their nature, extent and priority. Adjudications in ldaho involve both surface
water and groundwater. The Snake River Basin Adjudication is an ongoing, general stream
adjudication that began in 1987. It is one of the largest general adjudications in the country.
Geographically, it involves 38 of the 44 counties in Idaho and accounts for about 87 percent of the
State’s water rights.

The Snake River Basin Adjudication will eventually determine the quantity, priority date and source
of every water right in the Snake River Basin in Idaho. The Service has filed a number of water right
claims and has been actively participating in this adjudication. In July 2002 the Snake River Basin
Adjudication court issued partial decrees for both groundwater and surface water rights in Water
District 31, which includes the Camas Refuge. The partial decree is one step forward toward a final
decision in the adjudication process. In February 2007, the director of the IDWR filed its final report
with the Snake River Basin Adjudication (SRBA) District Court. The director’s report contains a
preliminary determination for the majority of remaining water rights in the Snake River Basin.

A final decree will be issued once all the decrees in the Snake River Adjudication have been issued.
The final decree will confirm and define each water right in the basin.

Camas Refuge Water Rights

Table 3.6a below, from the Camas NWR Water Resources Inventory and Assessment (USFWS 2011)
contains a summary of certificated water rights on the Refuge. These include decreed rights (Camas
Creek), groundwater rights, and appropriative rights (Camas Creek). The Water Management Plan for
Camas NWR (Deutscher 2003) contains additional details about period of use, rate of diversion and
diversion period for Camas NWR water rights. Map 10 (page 3-35) depicts current Camas water
rights.
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Table 3.6a. Certificated Water Rights held by Camas NWR

FWS Certificate Type of Use Priority Date Water Source
Number Number
1 31-00269 Wildlife 4/1/1883 Camas Creek
2 31-00270 Wildlife 4/1/1884 Camas Creek
3 31-00271 Wildlife 4/1/1885 Camas Creek
4 31-00272 Wildlife 4/1/1886 Camas Creek
5 31-00273 Wildlife 4/1/1895 Camas Creek
6 31-00274 Wildlife 4/1/1883 Camas Creek
7 31-00275 Wildlife 4/1/1887 Camas Creek
8 31-00276 Wildlife 4/1/1883 Camas Creek
9 31-00277 Wildlife 4/1/1884 Camas Creek
10 31-00278 Wildlife 4/1/1885 Camas Creek
11 31-00279 Wildlife 4/1/1887 Camas Creek
12 31-00280 Wildlife 4/1/1895 Camas Creek
13 31-00281 Wildlife 7/30/1903 Camas Creek
14 31-00282 Wildlife 8/25/1902 Camas Creek
15 31-00283 Wildlife 3/23/1909 Camas Creek
16 31-00284 Wildlife 5/26/1911 Camas Creek
17 31-00231 Wildlife 4/1/1916 Unnamed Slough/Springs and
Seeps
19 31-02251 Irrigation 11/4/1931 Groundwater
20 31-02322 Wildlife 5/9/1953 Groundwater
21 31-02350 Wildlife 10/20/1955 Groundwater
22 31-02362 Wildlife 5/13/1957 Groundwater
23 31-02363 Wildlife 5/13/1957 Groundwater
24 1-04016 Irrigation 6/15/1955 Groundwater
25 31-04066 Domestic 11/12/1936 Groundwater
25 31-04066 Irrigation 11/12/1936 Groundwater
26 31-07301 Wildlife 6/2/1978 Groundwater
975 31-11229 Wildlife 11/5/1957 Groundwater
1026 31-11230 Wildlife 3/20/1962 Groundwater
1027 31-11232 Wildlife 5/7/1962 Groundwater
1028 31-11231 Wildlife 5/7/1962 Groundwater
1029 31-11668 Wildlife 3/30/1941 Camas Creek
1030 31-11233 Domestic 1/1/1931 Groundwater
1031 31-11234 Domestic 1/1/1920 Groundwater
1031 31-11234 Livestock 1/1/1920 Groundwater
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Table 3.6b. Privately Held Water Rights Located on Inholdings Within the Camas

NWR
Status of Right Certificate Type of Use Priority Date Water Source
Number

1172 Certificate 31-10373 Domestic 1/1/1948 Groundwater
1172 Certificate 31-10373 Livestock 1/1/1948 Groundwater
1173 Certificate 31-12074 Irrigation 1/21/1981 Groundwater
1174 Certificate 31-12075 Irrigation 1/21/1981 Groundwater
1175 Certificate 31-11328 Domestic 5/1/1965 Groundwater

Table 3.6¢. Privately Held Water Rights with a POD Inside the Acquired Boundary at
Rays Lake, and a POU Outside of the Approved Boundary for Camas NWR

Status of Right Certificate Type of Use Priority Date Water Source
Number
1169 Certificate 31-10499 Irrigation 9/5/1912 Rays Lake
1170 Certificate 31-00262 Irrigation 1/27/1914 Rays Lake
1171 Certificate 31-00267 Irrigation 8/10/1917 Rays Lake
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Map 10. Camas NWR - Water Rights
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3.4 Topography and Bathymetry

Camas NWR lies within Jefferson County, ID, which is noted as one of the most uniformly level
counties in Idaho (Jorgensen 1979). The Refuge sits at an elevation of 4,800 feet above mean sea
level, with a low point of 4,784 feet being found in Rays Lake. Conversely the high spot is 4,850
feet, just west of the refuge boundary. This gently rolling topography historically provided islands of
sage brush habitat intermixed with wetland meadows. Much of the Camas region consists of low,
southwest-northeast-trending ridges and depressions (lineaments) created by windblown sand and
silt, that are visible on aerial and landsat imagery (see sections 3.5 and 3.6 below).

3.5 Geology and Geomorphology

3.5.1 Physical Setting

Camas NWR lies on the northern end of the ESRP, the easternmost extension of the Columbia
Intermontane Physiographic Province. The ESRP is an east-northeast-trending, 600-km-long (373-
mi-long), 100-km-wide (62-mi-wide) topographic depression extending from Twin Falls to Ashton,
Idaho (Hughes et al. 1999). The northern margin of the ESRP is bounded by the Beaverhead,
Centennial, and Henry’s Lake mountain ranges of the Northern Rocky Mountain Physiographic
Province. On the eastern and southeastern margin of the ESRP lie the Teton, Caribou, and Snake
River ranges of the Middle Rocky Mountain Physiographic Province. On the west and northwestern
margin lie the Pioneer, Big Lost, and Lemhi ranges of the Basin and Range Physiographic Province
(BLM 2009).

Topography and drainage in the ESRP reflect interactions of a mantle plume (an upwelling of
abnormally hot rock) with the crust of the North American tectonic plate. Beginning about 16 million
years ago (Ma) and continuing to the present, the plate has moved progressively over the plume,
causing uplift and rhyolitic caldera eruptions followed by subsidence and basaltic volcanism. As a
result, the ESRP slopes to the southwest, away from the present location of the plume beneath the
Yellowstone Plateau. The ESRP is divided into north and south segments by a cluster of large shield
volcanoes, lava flows and rhyolitic domes. This topographic feature is called the axial volcanic high
(Phillips 2012).

3.5.2 Geology and Geomorphology

The mountain ranges of the Northern and Middle Rocky Mountain Physiographic Provinces are part
of the zone of structurally disturbed strata that form a mountain system that extends from northern
Alaska to Central America. The mountains along the eastern and northern edge of the ESRP include
metamorphic and sedimentary rock sequences that range in age from Precambrian to Mesozoic and
have been uplifted, faulted, and folded. The mountains of the Basin and Range Physiographic
Province are typical of the north-south-trending ranges that resulted from the stretching and thinning
of the Earth’s crust in the western U.S. These ranges consist of Tertiary lava flows and interbedded
pyroclastic rocks as well as Paleozoic sedimentary rocks, which have also been faulted and folded,
and in some areas, hydrothermally altered (BLM 2009).

The volcanic rocks of the ESRP consist of a sequence of rhyolite flows capped by undissected
Quaternary basalt flows that have a thickness of 5,000 to 6,000 feet. Quaternary deposits that cover
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the basalts consist of stream terrace and channel deposits as well as flood plain deposits and
windblown sediments (BLM 2009).

Basaltic shields on the ESRP topographically control the deposition of younger sediments and lavas
(Hughes et al. 1999). Modern sediments are distributed on the ESRP largely in eolian (wind-driven),
lacustrine (playa-like sinks) and fluvial (river) depositional systems (e.g., Geslin et al. 1999;
Gianniny et al. 1997; Hackett and Smith 1992; Kuntz et al. 1992, 1994). Playa sediments are clay-
rich silt and fines and mixtures of eolian and stream-borne material. Fluvial sediments are mostly
coarser sand, pebbles and cobbles. North of the axial volcanic zone that runs through the middle of
the ESRP, they are derived from the Big Lost River, Little Lost River, and Birch Creek drainages
with outlets on the Idaho National Laboratory (INL). Loess and eolian sand also covers most pre-
Holocene surfaces and occurs as layers between lava flow groups in the subsurface (BLM 2009).

Rocks of Mesozoic and Paleozoic age crop out in the mountains adjacent to the Mud Lake plain.
Limestone, shale, sandstone, and conglomerate of Carboniferous and Cretaceous age are present in
the Beaverhead and Centennial Mountains. These ancient rocks are highly cemented and deformed
and thus nearly impermeable (Idaho Dept. of Reclamation 1969).

Rhyolite and associated volcanic rocks of late Tertiary age outcrop along the mountain front to the
north and east of the Mud Lake plain. These rocks are generally light colored, fragmental rhyolite
and welded ash flows. Basalt overlies the rhyolite at several locations. The total thickness of the
Tertiary volcanic rocks is unknown but probably exceeds 2,000 feet. Sedimentary rocks of possibly
Pliocene age overlie the older Tertiary volcanic rocks along the mountain front. These deposits have
an exposed thickness of approximately 500 feet and represent ancient alluvial fans (Idaho Dept. of
Reclamation 1969).

The Mud Lake plain is underlain by large volumes of Quaternary volcanic rocks. These rocks are
predominantly basalt with a few flows of andesite. The sources of these rocks were innumerable
volcanic cones and fissures. Remnants of some of these vents now form small hills on the plain.
Differences in erosion of various craters and numerous sedimentary interbeds indicate that the
eruptions took place intermittently over a long period of time. The basalts, extruded as thin, low
viscosity flows, are highly jointed and have cavernous, slaggy contacts. These features, in
combination with lava tubes and blisters, provide openings for groundwater flow beneath the Mud
Lake plain. Groundwater moves almost unimpeded through these rocks, and yields to wells of 4,500
gpm (gallons per minute) with little drawdown were common in the 1960s (Idaho Dept. of
Reclamation 1969).

Recent lakebed deposits of sand, clay, and silt are present near Mud Lake. These sediments were
deposited in a shallow lake formed during the Ice Ages, when ancient creeks to the north discharged
into a structural depression. This lake, Lake Terreton, covered approximately 140 square miles in its
highest stage. Numerous angular lava boulders, present in the lake sediments, were presumably
rafted from shore by ice during the winter months. The lake sediments, which interfinger with the
younger basalt flows, act more as confining beds than aquifers. The relatively high water table in the
Mud Lake area is a result of the low permeability of these sediments. Extensive deltas were formed
where creeks flowed into ancient Lake Terreton. These deposits, consisting primarily of sand and
gravel, are located along the northern edge of the lake beds.
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