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1.0 INTRODUCTION
1.1 PURPOSE

This document provides the framework upon which recovery of three species of
endangered fish and the management of a fourth fish species in the Upper
Colorado River Basin (1) is to be based and the concrete steps that are to be

implemented as part of a comprehensive program for all four species, herein

referred to as the recovery program. Three species, the Colorado squawfish,

humpback chub, and bonytail chub, have been listed as endangered by the

Secretary of the Interior under the Endangered Species Act of 1973. The

fourth species, the razorback sucker, is a candidate for Federal listing under

this Act. The ultimate goal of this recovery program in the upper basin is to-
recover and delist the three endangered species and to manage the razorback so

it would not need the protection of the Endangered Species Act.

This recovery program was developed as part of a cooperative effort that
involved many of the agencies and organizations that have an interest in how
the Upper Colorado River Basin and its resources are managed. Representatives
from the States of Colorado, Utah, and Wyoming; the U.S. Bureau of
Reclamation; the U.S. Fish and Wildlife Service; water development interests;
and environmental organizations participated.

The States of Colorado, Wyoming, and Utah play a key role in determining how
the river system’s water resources are developed and have a corresponding
interest in legal requirements that could constrain water resource
development. At the same time, the States historically have been responsible
for management of fish and wildlife resources, including threatened or
endangered species that occur within their territories. Similarly, the U.S.
Bureau of Reclamation (Reclamation) is a pivotal player. It is responsible
for operation of a number of Federal reservoirs on the system, ranging from
large reservoirs that are used to regulate deliveries under a set of
interstate compacts to smaller reservoirs that were constructed to ensure a
continuing supply of water for beneficial use. In addition, all Federal
agencies are bound by the requirements of the Endangered Species Act.

The U.S. Fish and Wildlife Service (Service), through the Secretary of the
Interior, is responsible for administering the Endangered Species Act. In
carrying out its responsibilities, the Service is responsible for the
protection and recovery of endangered species (Endangered Species Act,
16 U.S.C. 1531 et seq.), including three fish species of the Colorado River
system. The Service also has responsibilities for the razorback sucker under
the authority of the Fish and Wildlife Coordination Act (16 U.S.C. 661) and
the Fish and Wildlife Act [16 U.S.C. 742f(a)(4)]. The Service provided the
organizational focus needed to develop this program in furtherance of its
duties under these Acts.

(1) This program applies to the Upper Colorado River Basin above Glen Canyon
Dam, excluding the San Juan River which is addressed in the Fish and Wildlife
Service’s recovery plans for the endangered fishes. The Colorado River
Compact division point is at Lee Ferry, Arizona, below Glen Canyon Dam (see
Map 1-1).

1-1



MAP_1-1 THE COLORADO RIVER SYSTEM /

UPPER AND LOWER BASINS

Scals in Miles

1-2

WYOMING

(Maps adapted from: S = .
Behnke and Benson, 1983, '.‘.I A -
“Endangered and Threatened /]
Fishes of the Upper Colorado enil®
River Basin") ‘.o wh
<, ,
[} RIVER
[}
/ UTAH ’o° X
[
'
' < ’ 'i ®
nevaoa [ | N : e
! \ »
! I X COLORADO
. ¢ \
\ 7 s — \ P::’m Yt soa H
. ] A
ANt o —
&) -
. v 'h'v:' | N INavao— _ _
‘\ ’ 0“0‘ I  Rosorvoe ~ = e
. 50
\\ - %,;?O q
\ 3 [T S
v — (L]
§ c ! € easin
< o
&, :
NEW MEXICO
(A [
ARIZONA :
[
solt 2 f
0 ivel.
~-}' cile Ri :
~.. %
~ P
N Ny
N. '
-
~.. |
~ 1 _— —_——
Guit ot e—al [ [ -~ ﬁr‘ ———
Celilersia = ———t \
MEXICO N
)
\
) 100 200 300




Representatives of non-Federal water resource development organizations also
participated in this process. The water resource organizations participated
in a search for a practical and meaningful program to manage and recover these
fish species in a manner that does not disrupt State water rights systems,
interstate compacts, and court decrees that allocate rights to use Colorado
River water among the States.

In addition, a number of national and Statewide conservation organizations
participated in this process. The conservation organizations were interested
both in assuring preservation of the rare and endangered fish species and
their habitat and assuring that a realistic recovery program would be
implemented in an effective and prompt manner.

Each of these interests participated extensively in the drafting of this
program. Each is committed to the successful implementation of a recovery
program that will provide for recovery of the endangered fish species,
consistent with Federal law and all applicable State laws and systems for
water resource development and use.

1.2 BACKGROUND

Three fish species that inhabit the Colorado River have been federally listed
as endangered: the Colorado squawfish, the bonytail chub, and the humpback
chub. The razorback sucker is not listed at this time but has been identified
by the Secretary of the Interior (Secretary) as a candidate for listing. For
the purposes of simplifying references, all four species are collectively
referred to as rare in this document, and measures to manage the razorback
sucker are described generically as conservation or recovery activities.

While each of the four species was once abundant in the Upper Colorado River
Basin (see Map 1-2), they have been declining in number and are threatened
with extinction from their natural habitat (see Map 1-3). A number of factors
account for the current status of these species, ranging from habitat
reduction or alteration to introduction of nonnative species (see
Appendix 6.1). The Fish and Wildlife Service has maintained since 1978 that a
jeopardy situation exists because of habitat loss and other factors and
because of the declining numbers of the endangered fish due to these factors.
It has concluded that actions must be taken to offset these factors. The
Service has described this conclusion through Section 7 of the Endangered
Species Act in over 100 biological opinions on project impacts on the
endangered fishes in the upper basin.

Protection and recovery of these species to offset some of these factors will
require resolution of a broad set of potentially difficult issues. First,
these fish species are found in two States in the upper basin (Colorado and
Utah), and at least one, the Colorado squawfish, is migratory. Second,
protection of these species’ habitat necessitates maintenance of some level of
instream flows, yet the relationship between State water rights systems and
Federal responsibilities in this area is a sensitive one. Finally, improving
the status of these rare fish will require an increase in population abundance
and survival, and improvement and maintenance of sufficient habitat to support
all four species.
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The protection of endangered fish species of the Upper Colorado River Basin
under Section 7 of the Endangered Species Act threatened to embroil all
interested parties in a confrontation between resource protection and resource
development. The parties recognized that such a confrontation was unlikely to
result in progress toward recovery of the listed species and could lend a
measure of uncertainty to future water resource development in the upper
basin. As a result, the parties endeavored to accommodate their competing
demands through discussion and negotiation.

The forum for these discussions was the Upper Colorado River Basin
Coordinating Committee (Coordinating Committee). The Coordinating Committee
was formally established in late summer 1984 by a Memorandum of Understanding
among the Service, Reclamation, and the States of Colorado, Wyoming, and Utah.
The memorandum also established a technical steering committee and
subcommittees which were responsible for compiling and assessing data and for
making final recommendations to the Coordinating Committee. Representatives
of water users and water development proponents, as well as of conservation
organizations, were members of these committees.

The Coordinating Committee’s formal charge was a narrow one. Recognizing that
earlier consultations under Section 7 of the Endangered Species Act had found
that new water projects would likely jeopardize the continued existence of the
listed fish species, this committee was to identify reasonable and prudent
alternatives that would preserve the species while permitting new water
development to proceed in the upper basin. However, during their discussions,
the parties concluded that both the biological requirements of the four
species and the hydrology and management of the Upper Colorado River Basin are
exceedingly complex. They also concluded that a systematic approach was
needed in order to achieve the committee’s fundamental objective of
accommodating rare fish species conservation with continued water resource
development in the upper basin. This would best be achieved through a
concerted and cooperative effort to recover all four species. As a
consequence, the parties determined that a comprehensive program is needed to
implement a broad range of measures designed not only to preserve the listed
species but to ensure their full recovery and eventual delisting under the
Endangered Species Act.

1.3 SUMMARY

The recommendations that are outlined in this document represent the consensus
of the participants and encompass a range of conservation elements that have
been determined to be necessary to protect and recover the Upper Colorado
River Basin’s rare fish species. It must be noted, however, that the program
elements set out below are part of a comprehensive and integrated package, and
the successful recovery of the species will depend upon full implementation of
each element.

There are five principal elements or tasks in this recovery program:
(a) habitat management; (b) habitat development and maintenance; (c) native
fish stocking; (d) nonnative species and sportfishing; and (e) research, data
management, and monitoring. It is realized that the situation in the upper
basin is exceedingly complex and that there is insufficient knowledge to
determine precise needs. However, there is consensus among all parties that
full implementation is necessary. Each element is briefly described here
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along with a review of the new institutional and financial arrangements that
will be necessary to ensure that implementation of these elements is carried
out in an efficient and effective manner.

Institutional Arrangements--It is anticipated that a Recovery Implementation
Committee (Implementation Committee) will be created immediately and charged
with overseeing the development and implementation of specific recommendatiens
for each of the recovery elements. This committee will be composed of
representatives from Federal agencies, the three States, water development
interests, and conservation organizations. Under this program, it is expected
that all parties will implement the Implementation Committee’s recommendations
as legally appropriate. However, this program cannot, and does not in any
way, diminish or detract from or add to the Secretary’s ultimate
responsibility for administering the Endangered Species Act. Nor is it
intended to affect the authorities and responsibilities of the States to
manage and administer their water and wildlife resources.

Recovery Elements--The recovery program contains five principal elements,
summarized in the following section. Each element will be implemented and
evaluated on an ongoing basis to determine its effectiveness toward recovery
and to provide a balanced contribution from all activities.

This program establishes a unique approach for protecting instream flows for
rare fish species’ habitat. First, a new fund will be created to be used for
acquisition of water rights and other property <interests. Second, the
Implementation Committee will be responsible for seeing that the Service
expeditiously determines flow requirements. The Implementation Committee will
make final recommendations on strategies for establishing instream flows after
consultation with State and other experts. It is expected that the Service
will carry out the Implementation Committee’s recommendations on flow
acquisition but will do so by working with the State agencies that are
responsible for instream flow protection. Under this program, water rights
will be appropriated, acquired, and administered pursuant to State Tlaw.
Reclamation will assist in meeting instream flow requirements for the rare
fish through the refined operations of Flaming Gorge, Blue Mesa, and Ruedi
Reservoirs in a manner consistent with all applicable laws.

Because the recovery program is intended to provide water rights for instream
flows for rare fish, the Service will consider this approach under Section 7
consultation as offsetting depletion impacts. Through this approach,
depletion impacts of proposed water and water-related projects would not
likely jeopardize endangered species if the program is implemented and project
proponents participate in and contribute toward conservation measures under
this program. Nondepletion impacts (direct impacts) of water projects such as
those caused by construction, inundation, or temperature modifications
resulting from reservoir releases will, however, still be subject to
implementation of alternatives or recommendations to offset such impacts
pursuant to Section 7 of the Endangered Species Act.

While flow protection is important to the maintenance of rare fish habitat,
development and enhancement of nonflow habitat techniques will also contribute
to a balanced approach to the species’ recovery. The habitat development
component of this program envisions that habitat management techniques will be
thoroughly tested in the field to assess their e{fectiveness. Those habitat
management techniques that are determined to be useful to recovery will then
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be employed at suitable locations in the upper basin. One approach that is
particularly promising is construction of grow-out (rearing) ponds, where fry
and young-of-the-year could be reared under conditions closely similar to
those that exist in the wild and from which they can be released into suitable
habitat within their historic range in the upper basin.

Species management techniques also will be implemented as part of this
comprehensive program. The agencies will thoroughly investigate how
artificially reared rare fish stocks can be used in the recovery program. If
it is determined that hatchery-reared fish will contribute to recovery,
production of hatchery-reared stocks will be initiated. Because the bonytail
chub is on the verge of extinction, it will be immediately reintroduced into
the wild to attempt to improve its status and to permit more careful study of
its habitat requirements. Stocking and management of nonnative species will
also be carefully monitored and controlled through a cooperative effort
between the State wildlife agencies and the Service to minimize negative
interactions between these species and the rare native species.

Finally, it is recognized that there is a need for coordinated research and
monitoring efforts among the agencies. Thus, this program establishes a
mechanism for assessing population trends for the rare species and for
coordinating and prioritizing all research and monitoring efforts.

Funding--Several sources of funding will be needed to finance the recovery
program, including funds from the Federal government, the States of Colorado,
Utah, and Wyoming, power and water users, and private donations. Funding will
be used to finance both annual operations and capital expenditures associated
with the recovery program. The annual operating cost of the recovery program
is estimated at $2.3 milldon which will cover activities such as monitoring,
research, species and habitat management, acquisition feasibility studies,
additional annual flow acquisition expenditures, information and education,
and program management.

In addition to the annual budget, a minimum of $15 million will be needed from
Congress to be used under advisement of the Implementation Committee for
acquisition of water rights to provide flows for rare species ($10 million)
and for other critical capital expenditures ($5 million).

New water project proponents involved in Section 7 consultation will also
contribute financially to the recovery program. Project proponents will make
a one-time contribution of $10 per acre-foot based on the estimated average
annual depletion of the project. Existing and future Reclamation projects
will be exempt from the depletion charge, since they will refime operations to
provide water for rare species and contribute financially to the program.

1.4 IMPLEMENTATION

The recovery program summarized in this document is an integrated,
cooperative, comprehensive, and ambitious effort to recover the rare fish
species in a manner which is compatible with all Federal and State Taws and
all private development projects. Each component of this program is necessary
and feasible. However, this program is not intended as a precedent that is te
be applied in other river basins or other situations.
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The primary impetus for developing this recovery program was to provide a
mechanism to resolve the Section 7 conflict in the upper basin (see
Section 4.1). Implementation and success of this program is based upon the
following objectives:

a.
b.
c.
d.

e.
f.

Support and participation by all affected parties;

Establishment of an effective working committee;

Availability of adequate fumding to implement all elements
(including provision of congressional funds);

Implementation within the framework of all existing State and
Federal Taws;

Sufficient period of time to implement and test the process; and
Full implementation of all program elements.

Effective and continued progress will be dependent upon meeting these
objectives and will need to be assessed periodically to ensure the success of
this recovery program.
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2.0 RECOVERY GOALS

The ultimate goal of the recovery program in the upper basin is to recover and
delist the three endangered species and to manage the razorback sucker so it
would not need the protection of the Endangered Species Act.

The Fish and Wildlife Service has developed recovery goals for the federally
listed species, the Colorado squawfish, humpback chub, and bonytail chub.
These are described in the Service’s current recovery plans for the individual
species and briefly summarized in Table 2-1. These recovery plans, developed
under Section 4(f) of the Endangered Species Act, provide a biological and
research-oriented approach to species recovery and include a recommendation
for detailed management and site-specific implementation plans. This recovery
program provides for the coordinated implementation of these recovery plans
for the upper basin.

As described in the current recovery plans, the Service’s primary recovery
goals for the Colorado squawfish and humpback chub are to restore and maintain
self-sustaining populations of both species and sufficient habitat to support
these populations. Because of the critical population status of the bonytail
chub in the upper basin, the immediate goal for this species is to prevent its
extinction.

While the razorback sucker is not listed as endangered or threatened, the
Secretary has identified this species as a candidate for listing and is
responsible for managing it under the Fish and Wildlife Coordination Act.
Because of its current status in the upper basin, it is desirable to consider
and provide for the management of the razorback sucker. This program also
provides for meeting the management goals of the razorback sucker in the upper
basin.

TABLE 2-1 RECOVERY GOALS

Species Recovery/Management Goals
Colorado Squawfish(1) Maintain and protect self-sustaining

populations and natural habitat;

Humpback Chub(1) Maintain or establish and protect five
self-sustaining populations, natural
habitat, and two refugia;

Bonytail Chub(1) Prevent immediate extinction;
Establish and protect six self-sustaining
populations and natural habitat;

Razorback Sucker Establish and protect self-sustaining
populations and natural habitat.

(1) colorado Squawfish Recovery Plan, 1978.
Humpback Chub Recovery Plan, 1979.
Bonytail Chub Recovery Plan, 1984.

(A11 recovery plans are under revision)
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These recovery goals are general, because there is insufficient information
about these species to adequately define the parameters of self-sustaining,
viable populations for any of them. As the recovery program proceeds, the
following measures will be implemented to provide additional indications of
population trends to help determine and refine these goals:

a. Measurement of the effect of the recovery activities through a
systematic and periodic monitoring program; and

b. Redefinition and quantification of the recovery goals for each of the
species.

Field testing of the recovery elements will help refine specific recovery
goals. Interim timeframes will be developed by the Implementation Committee
to ensure that recovery measures are implemented and periodically evaluated
and the program modified accordingly.

Since the recovery plans refer to species recovery in both the upper and lower
basins, these goals also apply to both basins, until revised for the upper
basin, through implementation of this recovery program. However, the goal of
this program for the three endangered species is recovery and delisting in the
upper basin. In general, this would be accomplished when the habitat
necessary to maintain self-sustaining populations has been determined and
provisions are in place to maintain and protect that habitat and these
species. The Implementation Committee will be expected to revise these goals
for the upper basin as the program develops. Attainment of these goals will
result in recovery and delisting of the listed species in the upper basin.

To provide an adequate period to accomplish this objective, 15 years has been
specified as the initial timeframe for completion of the recovery program in
the upper basin. This program does not include any recovery actions for these
species in the lower basin or on the San Juan River.
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3.0 INSTITUTIONAL ARRANGEMENTS
3.1 INTRODUCTION

The recovery program described in this document provides a framework for
identifying and implementing a broad range of measures to aid in the recovery
of four fish species in the Upper Colorado River Basin. Recovery in the upper
basin will involve a massive, long-term program of 15 years and will succeed
only with the close cooperation of all affected parties. For this reason, the
recovery program will be carried out by the Service and a Recovery
Implementation Committee made up of representatives c¢cf several Federal
agencies, three States, water development interests, and conservation
organizations. Each of the Federal, State, and private parties identified in
this document has an important role to play in ensuring implementation of the
recovery program.

3.2 COOPERATIVE AGREEMENT

The Secretary of the Interior and the Governors of the three upper basin
States will execute a Cooperative Agreement endorsing and adopting this
program and establishing a high-level Recovery Implementation Committee
charged with overseeing implementation of the program by the Service. That
document will incorporate the terms, objectives, and undertakings of this
program and will commit each party to its timely implementation. The
Cooperative Agreement will be executed under the statutory authority of the
Endangered Species Act and other appropriate Federal and State laws.

Beyond the role of the Secretary and the Governors, it is apparent that a
commitment on the part of conservation organizations and water development
associations will be required. For that reason, interested water development
associations and conservation organizations will, concurrent with execution of
the Cooperative Agreement, enter into a Supporting Resolution that sets out
the respective parties’ expectations and responsibilities for the program’s
provisions.

3.3 RECOVERY IMPLEMENTATION COMMITTEE

The Cooperative Agreement will establish a new Implementation Committee
pursuant to Sections 2 and 4 of the Endangered Species Act as well as other
applicable laws. This Committee will have more responsibility with management
than recovery teams which are generally biological and research-oriented
groups. The Implementation Committee will operate by consensus and will be
responsible for overseeing the implementation of this program by the Service.
For example, the Implementation Committee will be responsible for reviewing
instream flow needs provided by the Service and for recommending how best to
secure interests in property to protect those flows. Similarly, the
Implementation Committee will be responsible for assessing how public
education, hatcheries, passageways, and other measures can contribute to
recovery, guiding the research effort, and coordinating all activities.

It is expected that the first assignment of the Implementation Committee will
be to review existing activities to further specify roles, responsibilities,
funding, and staffing needs. The Implementation Committee will also recommend
annual budget priorities and expenditures for the recovery program budget
which will be administered by the Service.

3-1



Under this program, it is assumed that all implementing parties will carry out
the Implementation Committee’s recommendations if, in the parties’ independent
judgment, the recommendations are justified. If any party finds the
recommendations are not justified, they will report their position to the
Implementation Committee in writing. However, the authority of this
Implementation Committee cannot, and does not in any way, diminish, detract
from, or add to the authority and responsibilities of the States or Federal
government. In addition, each party will need to assess whether its
expectations are being met. If any party determines not to participate, they
will be requested to report their reasons for withdrawal to the Implementation
Committee in writing. The Implementation Committee will be given sufficient
time to resolve any problems.

It is recommended the Implementation Committee consist of the following
representatives of the major participants in the drafting or implementation of
this program. The following represent major participants in both areas and
will represent the cosigners of the Cooperative Agreement:

a. The Regional Director for Region 6, U.S. Fish and Wildlife Service;

b. The Regional Director of the Upper Colorado Region, U.S. Bureau of
Reclamation; and

c. Representatives (one each) appointed by the Governors of Colorado,
Utah, and Wyoming.

Though they have not participated in the drafting of this document, Western
Area Power Administration is recommended as a member of this Implementation
Committee because of its relationship to Reclamation and program revenues.
The following will represent the Department of Energy on the Implementation
Committee, if they choose to be a cosigner of the Cooperative Agreement:

d. The Area Manager of Western Area Power Administration.

It is also recommended that the following nongovernment parties, who are major
participants in the drafting and implementation of this program, serve on the
Implementation Committee. These parties are not cosigners of the Cooperative
Agreement but will have entered into a Supporting Resolution.

e. One representative of water development interests (who have executed
an agreement in support of the program) to be selected by the Service
from a list of nominees submitted by water development interests in
Colorado, Utah, and Wyoming; and

f. One representative of conservation organizations (who have executed an
agreement in support of this program) to be selected by the Service
from a list of nominees submitted by conservation organizations with
offices in Colorado, Utah, or Wyoming.

In addition, other agencies may participate if they execute an agreement in
support of this program. Other agencies (National Park Service, Bureau of
Land Management, National Forest Service, etc.) will participate or observe as
appropriate.
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The Implementation Committee will select its own chairperson. In addition,
the Implementation Committee will include two nonvoting members. The first
will be appointed by the Secretary as an observer to provide a direct liaison
between the Implementation Committee and the Secretary. The second, a Program
Director (Service employee) will be appointed by the Regional Director of the
Fish and Wildlife Service upon consultation with the Implementation Committee.
The Program Director will serve as the staff person to the Implementation
Committee (see Table 3-1).

Recognizing the many competing demands upon the Implementation Committee
members’ time, this Implementation Committee may establish a management group
or technical working groups as needed to provide guidance and assistance to
the Implementation Committee or its subgroups. Such groups may be responsible
for, among other things, coordination of all research pertaining to the rare
fish species of the Upper Colorado River Basin or carrying out management
activities of the Implementation Committee, as appropriate.

TABLE 3-1 PROGRAM RESPONSIBILITIES
Implementation Committee - Oversight forum for major participants.

Secretarial Observer - Liaison between the Secretary and the
Implementation Committee.

Program Director - Staff assistance to the Service and
Implementation Committee.

Management/Technical Groups Assistance to the Implementation

Committee.
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4.0 RECOVERY ELEMENTS

This section describes the initial steps that will be taken to protect and
recover the rare species in the upper basin. The recovery program will
include the following five elements:

Habitat management;

Habitat development and maintenance;

Stocking of native fish species;

Nonnative species and sportfishing management; and
Research, monitoring, and data management.

Q0T

Full implementation of these elements will form the basis for the 15-year
recovery program. As other information is developed, it will be incorporated
into the program, and additional activities will be defined, modified,
prioritized, and initiated on a timely basis. It is not expected that the
success of this program will be solely dependent upon any one of these
elements, but on the successful interrelationships between all elements.

4.1 HABITAT MANAGEMENT

The four rare fishes, historically located throughout much of the upper and
lower basins (see Map 1-2 for upper basin distribution of the squawfish), have
become restricted in distribution and abundance because of obstructions to
migration, changes in flow regime, and other physical and biological factors
(see Map 1-3). To provide for their recovery (see Section 2.0), it is
necessary to protect and manage sufficient habitat to support self-sustaining
populations of these species. One way of accomplishing this is to provide for
effective long-term protection of the habitat by acquiring or appropriating
water rights to ensure instream flows.

The Implementation Committee will play a central role in ensuring that flow
requirements are identified, that all reasonable means of providing those
flows are examined, and that the appropriate Federal and State agencies work
cooperatively and expeditiously to establish and protect flows. The water
needed to provide flows for rare fish will be appropriated or acquired from a
number of sources in a manner consistent with all State laws. To accommodate
flow needs, the following mechanism has been developed to provide the
assurances that this program can and will be successful.

4.1.1 Principles for Implementation of Habitat Flow Needs

The management and implementation of instream flows to support recovery
activities is based upon four fundamental principles.

a. Provision and maintenance of instream flows at certain times,
locations, and in certain quantities is necessary to protect and
recover rare fish species and habitat in the Upper Colorado River
Basin (see Section 4.1.5).

b. Water for instream flows will be provided as part of this

comprehensive recovery program that addresses the upper basin and the
fish species’ habitat needs as a system.
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c. Recovery and protection of rare species is to be a cooperative effort
between the Federal government, the States, water and power users, and
conservationists. This means, among other things, that the cost of
providing instream flows and other recovery activities will be shared
by these parties (see Section 5.0).

d. Water rights for instream flows established under this process will be
appropriated, or acquired, and administered pursuant to State law and
will, therefore, be legally protected as any water right under State
laws. Where water rights for instream flow cannot be obtained, they
will be protected through contracts or administrative agreements with
holders of appropriated water rights.

Implementation of these principles will require a coordinated effort among all
parties. One of the Implementation Committee’s central duties will be to make
recommendations to the Secretary and to the appropriate State agencies on
maintenance of instream flows, as defined through the following processes.

4.1.2 Determining Habitat Flow Needs

Instream flow needs are based upon the habitat requirements of rare fish
species at various life stages (Appendix 6.1). The Instream Flow Incremental
Methodology provides a useful framework for relating flow to maintenance of
specific habitat needs. However, it is recognized that questions and
uncertainties remain in efforts to correlate fish populations and habitat
needs with instream flows. This is the reason for the unique approach
described in this document. Under this program, research will continue, and
new information will continually be integrated into the process for
determining instream flows to assist in answering these questions and
uncertainties.

Instream flow requirements for the four rare fish species will be established
through the following sequence of events:

a. Sensitive reaches requiring specific instream flows will be identified
by the Fish and Wildlife Service in consultation with the States and
other appropriate parties. The Service will review and update the
initial river reach prioritization document previously prepared by the
Biology Subcommittee (Appendix 6.3) and will recommend revisions to
the Implementation Committee, as necessary.

b. The Service, in consultation with the States, will be responsible for
further prioritizing those sensitive reaches to reflect (a) the
reaches’ biological significance, and (b) the timing of water
development or other activities that might affect those sensitive
areas. The purpose of this prioritization is to identify those
reaches where the Implementation Committee should focus its time and
resources in ensuring provision of instream flows for the four rare
fish species.

c. The Service will develop a prioritized work plan for identifying
habitat needs including instream flow and other requirements, for the
sensitive reaches. For example, the Service may determine that
additional or new instream flow information is needed on an important
river segment and that this work should receive a high priority. The
Service will submit to the Implementation Committee, for its review
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4.1.3

and comment, a completed work plan within 6 months after the
Implementation Committee is established by execution of the
Cooperative Agreement between the Secretary and the States.

Following the Implementation Committee’s concurrence with the work
plan, the Service, in coordination with appropriate parties, will
quantify the habitat needed for recovery of the rare species within
the Upper Colorado River and Green River subbasins and will determine
the flow levels which may provide that habitat or a range of habitat
over various flow regimes.

After determining appropriate flow needs, the Service will recommend
these flows to the Implementation Committee for use in implementing
the recommendations, as described in the following section.

Implementation of Habitat Flow Needs

Following identification of instream flow needs, the following process will be
initiated:

a.

Once instream flow needs have been identified, the Implementation
Committee will request from staff of the appropriate State agencies
(e.g., the Colorado Water Conservation Board) and other Implementation
Committee members recommendations on alternative means for providing
the desired instream flows. An array of alternatives will be provided
by these parties to the Implementation Committee, along with estimates
of costs, methods of implementation, timeframes, and procedural
requirements.

The Implementation Committee will review the available alternatives
(see Section 4.14), prepare recommendations, and request the Secretary
to implement the Implementation Committee’s recommendations. The
Implementation Committee will subsequently monitor the efforts of all
parties to ensure that the desired instream flows are achieved.

The success of this recovery program is contingent upon the provision
of water rights for instream flows that satisfy the requirements of
the Endangered Species Act, pursuant to State law. The manner in
which this will be implemented is described below.

1. ADMINISTRATION OF INSTREAM FLOWS IN COLORADO: The State of
Colorado has in place a law that allows for the appropriation and
acquisition of water rights to preserve the natural environment to
a reasonable degree [Colo. Rev. Stat. 37-92-102(3)]. Instream
flows for stream segments within the State of Colorado, including
those supplied by Ruedi and Blue Mesa Reservoirs for instream
purposes, will be appropriated and acquired by the Colorado Water
Conservation Board pursuant to the procedural and substantive
requirements of State law. The Secretary will recommend the
appropriation and acquisition of instream flow water rights, and
the ways and means of doing so, to the Colorado Water Conservation
Board.

It is anticipated that the Secretary aad the Board will execute an
agreement to better define their respective responsibilities under

4-3



this program. Such an agreement will provide that the Secretary
and the Board will work together in good faith to carry out the
terms of this program.

ADMINISTRATION OF INSTREAM FLOWS IN UTAH: There are several
mechanisms in place in Utah which might be used to protect
instream flows. The 1986 Legislature passed a law which gives the
Division of Wildlife Resources limited authority to acquire water
for protection of public fisheries (with legislative approval).
Under this authority, the Division of Wildlife Resources can hold
an instream flow right which would be administered by the State
Engineer under the water rights system. Also, an opportunity
exists to protect specified instream flows in critical reaches by
contract or administrative agreement with holders of appropriate
water rights (similar to agreements on the Bonneville Unit,
Central Utah Project).

It is anticipated that the Secretary will inform the State of Utah
where specific flows are required to support recovery of
endangered fishes and arrangements will be made, consistent with
State Taw, to protect the necessary instream flows. It is
anticipated that the Secretary and the State of Utah will execute
an agreement to better define their respective responsibilities
under this program. Such an agreement will provide that the
Secretary and the State of Utah will work together in good faith
to carry out the terms of this program.

The Secretary will not attempt to acquire water rights under this
program by condemnation nor acquire rights from other than willing
sellers.

Once water rights for instream flows are appropriated or acquired
for a specific reach of stream, they will be administered by the
respective State Engineers pursuant to State law.

The ownership of any water rights which are acquired by the
Secretary under this program will be transferred to the
appropriate State agency on the condition that such water rights
will be held only for the protection of the required instream
flows. In the event this condition is not met, the ownership of
such instream flow rights will revert to the Secretary.

In some cases, the Implementation Committee may wish to take advantage
of an unexpected development, such as the offer for sale or donation
of a water right that is needed to provide instream flows on a certain
river reach. In such cases, the Implementation Committee may
recommend eliminating some or all of steps a through e, Section 4.1.2.

The Secretary’s responsibilities in this Section (4.1.3) may be
delegated to the Service.

4.1.4 Potential Sources of Water

Identification of instream flow needs and potential sources of water to meet
those needs will be conducted on a site-specific basis. Table 4-1 indicates
where various sources of water may be most important.
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TABLE 4-1. POTENTIAL SOURCES OF WATER BY RIVER REACH
River Source

Green Refinement of operation at Flaming Gorge
Acquisition of water rights on Yampa River

Colorado Refinement of operation at Blue Mesa, Ruedi
Withholding of water at Ruedi
Acquisition of water rights
Acquisition of existing storage water

Yampa/White Acquisition of water rights
Acquisition of existing storage water

In the case where instream flow needs are identified, the States and others
involved in the process will consider a variety of sources for meeting
instream flow needs. For example, the sources may include, where appropriate:

a.

h.

Allocation and release of water from existing and new storage
projects;

Refinement in operation of existing and new reservoirs;

Purchase or lease of agricultural water for use during dry years and
compensation to irrigators for crop losses;

Implementation of agricultural water conservation and salinity control
projects and conversion of water conserved to instream flows;

Conversion of existing consumptive and conditional rights to instream
flow rights;

Changing the point of diversion for senior water rights to downstream
locations;

Federal or State filings on nontributary ground water that could be
pumped and put into the streams; and

Original appropriation of instream flows in surface streams.

4.1.5 Section 7 Consultation

The mechanism described in the preceding sections is intended to provide the
means to protect and manage the stream habitat of the endangered fishes by
offsetting some of the factors that led to the present status of these fish.
Success of this part of the recovery program is based upon numerous underlying
assumptions, as follows:

0O QO T o

rapid determination of flow needs;

sufficient funds to purchase water rights;
availability of water rights;

protection of instream flows;

provision of flows by Reclamation projects; and
continued participation and support by all parties.
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Effective and continued progress will be dependent upon whether these
assumptions are being met through periodic assessment by each party. In
evaluating proposed water resource development projects during future
Section 7 consultations, the following approach will be used (2) (see Map 4-1
for place names, Tocations, etc.):

d.

Obtaining, administering, and protecting instream flows are defined as
recovery activities under this program. Since this program sets in
place a mechanism and commitment to ensure that these instream flows
are protected under State law, the Service will consider these
elements under Section 7 consultation as offsetting project depletion

impacts. Therefore, project-related depletion impacts ip all river
reaches would not Jikely jeopardize endangered species. Depletion

impacts include flow reductions and corresponding changes in
temperature, salinity, and turbidity. This agreement is contingent
upon program implementation and project proponents contributing to the
recovery program.

As a means of avoiding jeopardy, a one-time contribution will be based
on the average annual depletion of a project, as determined in
Section 7 consultation, at the rate of $10 per acre-foot, to be
adjusted annually for inflation (see Section 5.3.4). This

contribution will be used to support any element of this recovery
program.

Section 7 consultations will be conducted to assess a proposed
project’s nondepletion impacts (i.e., direct impacts, such as
obstructions to migration routes, alteration of physical occupied
habitat, construction, inundation, or temperature modification from
reservoir releases, etc.), if any, to an endangered fish species or
its habitat. Where jeopardy is found, the Secretary will, whenever
possible, suggest reasonable ives.

1. There are certain river reaches that are known at this time to be
extremely important to the protection and recovery of these fish
(see Table 4-2) for which the recovery program does not offer any
offsetting mechanism to direct impacts under Section 7. Proposed
actions which would result in direct impacts to these areas would
Tikely result in a situation for which no reasonable and prudent
alternatives exist.

2. In the event that future findings and data confirm that other
river reaches are of high priority to the protection and recovery
of the endangered fish species, the Implementation Committee will
recommend whether those river reaches should be added to this Tist
per Section 4.1.2.

(2) Section 7 consultation does not apply to the razorback (unless or until it
becomes listed).
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TABLE 4-2 KNOWN REACHES OF CONCERN

River Reach Reason

Colorado Black Rocks (RM 135-136)(1) Humpback spawning area
‘ Possible bonytail habitat

Westwater (RM 116-124) Humpback habitat
Green Gray Canyon/Three Fords Squawfish spawning area
(RM 148-160) Humpback habitat

Possible bonytail habitat

Yampa (RM 0-56) Squawfish spawning area
Humpback habitat and
spawning area
Possible bonytail habitat

White (RM 0-21) Squawfish high
concentration area

(1) RM denotes river mile

c. Currently, there is uncertainty as to what extent depletions occurring
in or near occupied habitat may adversely affect habitat quantity or
quality and thus affect endangered species. If the Service determines
through consultation that one project or a set of projects will result
in impacts that will seriously affect the species, the Service will so
report to the project proponent, lead agency, and Implementation
Committee. The Service and Implementation Committee will identify
measures, including the purchase of water through the recovery
process, that must be taken to offset these impacts, and these
measures will be given immediate attention.

4.1.6. Federal Reservoirs

The water resource development projects constructed in the upper basin by
Reclamation may have significantly and adversely affected the river system’s
rare fish species. In addition to the mechanism described in the preceding
sections, there are ways to support essential habitat areas through the
refined operation of these reservoirs to reduce or eliminate those adverse
impacts and contribute to recovery in a manner consistent with all applicable
laws. Reclamation is consulting with the Service pursuant to Section 7 of the
Endangered Species Act on the impacts of all its projects, including the
projects discussed below. Though the final alternatives for these projects
will be determined through Section 7, it is anticipated that the biological
opinions will recommend alternatives consistent with those discussed below.
Appropriate NEPA compliance will be required.

4.1.6.1. Ruedi Reservoir

The Bureau of Reclamation constructed and operates the Green Mountain
Reservoir on the Blue River and the Ruedi Reservoir on the Fryingpan River.
They have consulted with the Service under Section 7 of the Endangered Species
Act to assess impacts of sales of water from these reservoirs on occupied fish
habitat downstream. To compensate for depletions associated with these
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projects and to contribute toward the conservation of listed fish,
Reclamation, through the consultation process, has agreed to the proposal to
set aside a block of water from sale at Ruedi Reservoir and to refine Ruedi
operations, as described below:

a. Five thousand acre-feet will be withheld from sale at Ruedi Reservoir
and will be made available for rare fish flows, as necessary. The
Service, in discussions with Reclamation, the State, and the
Implementation Committee, will determine when the reserved water will
be needed for endangered fish flows. However, the water withheld for
fish flows will be treated as if it were subject to contract to an
industrial user, including shortages. It will not be subject to
reduction in cases of shortage unless and until Reclamation determines
there exists a delivery demand for 40,000 acre-feet of water under
contract from Ruedi Reservoir.

b. An additional 5,000 acre-feet will be provided in the months of
July-September through refined operations at Ruedi. The release
pattern for this water will be determined by the Service (in
discussions with Reclamation, the State, and the Implementation
Committee) and will be established by June 15 of each year for
inclusion in the annual operating plan. Reclamation has agreed that
this 5,000 acre-feet will be provided, through refined operations of
the Ruedi Reservoir, on an average of 4 out of 5 years.

c. It is expected that Reclamation will implement other measures, that
developed jointly with the Service through Section 7 consultation,
that are deemed appropriate to offset project impacts or gather
information that will assist in determining habitat needs (e.qg.,
studies on winter habitat needs, assistance on developing grow-out
ponds, etc.).

d. Reclamation and the Service will cooperate in establishing an instream
flow right, pursuant to State laws, to guarantee the delivery of any
flow releases through fish habitat (see Section 4.1.3). Due
consideration will be given to the Fryingpan River trout fishery and
Ruedi Reservoir recreation impacts in the development of a release
schedule for the endangered fish flows.

4.1.6.2. Flaming Gorge Reservoir

Operations of the Flaming Gorge Dam have changed the flow regime in the Upper
Green River and have impacted spawning and recruitment of Colorado squawfish.
In the summer of 1985 and 1986, releases from Flaming Gorge were managed to
provide flow variances no greater than those that occurred in 1980. This was
done to determine if 1985 and 1986 recruitment would be comparable to the
recruitment levels that occurred under 1980 flows. In 1986-87, Reclamation
and the Service studied the attenuation of water flows, velocities, and
temperatures between the dam and downstream monitoring locations under
different release patterns. The results of these studies will be used by the
Service in completing a Section 7 biological opinion on Flaming Gorge
operations.
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In order to reduce or eliminate the adverse effects of Flaming Gorge’s
existing operation on endangered fish species, Reclamation and the Service
will undertake the following measures:

a. In water years 1987 through 1988, Reclamation will coordinate with the
Service and appropriate States to develop an annual flow release
schedule within the operating plan for Flaming Gorge. The objective
will be to provide flow variances during the appropriate spawning
period that are no greater than what occurred in 1980. Different
release patterns could be adopted upon discussion with the Service for
testing or if new information supports a different discharge pattern.
Operation of the reservoir at other times of the year will also take
into account the needs of these fish species.

Reclamation and the Service will make every effort to complete
Section 7 consultation on operation of Flaming Gorge during 1989. The
parties will develop a release schedule that treats conservation of
endangered fish species as a firm constraint on release patterns from
Flaming Gorge. Upon completion of consultation, Reclamation will

gdopt alternatives or recommendations jointly developed with the
ervice.

b. Reclamation will conduct studies of the range of operational criteria
that could be used for regulation of the reservoir in order to
maintain beneficial flow/temperature requirements for endangered
fishes. Operational studies may include the impacts of reregulation
of the Green River below Flaming Gorge Reservoir.

4.1.6.3. Blue Mesa Reservoir

Operations of the Blue Mesa Unit on the Gunnison River, initiated in 1967,
have changed the flow regime on the Colorado River which supports one of only
two known spawning populations of humpback chub and is important habitat for
the Colorado squawfish. Reclamation and the Service are presently conducting
studies in the Colorado River below the confluence with the Gunnison to
determine fish and habitat needs and determine project impacts. This
information will be used in Section 7 consultation with Reclamation and other
agencies. The Service and Reclamation will complete Section 7 consultation on
the annual operation of Blue Mesa upon completion of the Flaming Gorge
consultation.

In order to reduce or eliminate any adverse impacts from the operations of the
Blue Mesa unit, Reclamation and the Service will undertake the following
measures:

a. They will continue to conduct studies to determine rare fish flow
needs on the Colorado River. The Service will make every effort to
conclude field studies to determine flow needs by the fall of 1987.
The Service and Reclamation will enter into Section 7 consultation on
Blue Mesa when consultation on Flaming Gorge is completed or at any
earlier date. Reclamation will adopt the alternatives or
recommendations jointly developed with the Service, upon completion of
the consultation process, and after discussion with the State.



b. In the interim period until consultation is completed, Reclamation has
- committed to assist in meeting a 2,000 cfs minimum flow below the
confluence of the Gunnison and Colorado Rivers an average of 9 out of
10 years. Preliminary studies have been done to attempt to assess the
impact of Blue Mesa on the rare fish habitat and to determine Blue
Mesa’s ability to offset these impacts and to contribute to the
recovery program. Any preliminary flow regime necessarily will be
subject to refinement as additional scientific information is
accumulated but provides a basis for determining whether Blue Mesa
could assist in meeting flow needs in the interim period.

c. Reclamation and the Service will cooperate with the Implementation
Committee in establishing an instream flow right, pursuant to State
laws, to guarantee the delivery of any flow releases through fish
habitat (see Section 4.1.3).

4.2 HABITAT DEVELOPMENT AND MAINTENANCE

Alteration and loss of habitat have contributed to the decline of the four
Colorado River fishes. Recovery of these species may be aided by assessing
the quantity and quality of habitat needed for recovery and by developing or
enhancing habitat through management techniques, such as instream flows,
creation of backwaters, or other nonflow activities, etc. The use of any of
these management techniques will also be considered in relation to the
successful implementation of other habitat management techniques to provide a
balanced contribution from each. Initially, the habitat development and
enhancement techniques described in this chapter will be applied
experimentally to determine if the ‘rare fishes will use developed habitat and
if such techniques contribute to recovery. Appropriate permits and NEPA
compliance will be required.

Habitat management techniques will be tested in a variety of habitat types,
including backwaters, spawning habitat, grow-out (rearing) areas (see
Section 4.3.2), or will be used to open new habitat through the construction
of fish passages and jetties. Testing should address the questions of
quantity of specific habitats needed and the problems associated with habitat
quality. For instance, if lack of backwater habitat is contributing to the
low numbers of young-of-the-year squawfish, then increasing the quantity of
backwaters may increase the abundance of young squawfish. Likewise, if lack
of habitat quality is the problem, the focus should be on improving, in
selected locations, the quality of existing backwaters and spawning habitat by
improving flows, water temperature, water chemistry and turbidity, decreasing
the numbers of predatory fish, etc. The role of changing flows in creating
important ephemeral backwater habitat must also be determined.

4.2.1 Backwaters

Young-of-the-year Colorado squawfish are most often found in backwaters, since
backwaters provide nursery and feeding habitat. Backwaters can be created by
manipulating river flow to retain the characteristics typical of the river
system. Regulation structures such as Flaming Gorge can be operated to
control river flow and temperature to maximize the quantity and quality of
backwaters in certain river reaches during periods when they are most critical
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to the fishes. As part of a 3-year study, and in conjunction with the
Service, Reclamation is examining the relationship between releases from
Flaming Gorge and the downstream formation of useful backwaters for larval
squawfish (see Section 4.1.6.3).

Backwater habitat also can be developed artificially: (a) by connecting
existing gravel pits or ponds to the river, or (b) by physical construction to
simulate the depth, velocity, and substrate characteristics found in naturally
occurring backwaters.

4.2.2 Spawning Habitat

Usable spawning areas are essential to_ the continued existence and the
recovery of all four Colorado River fishes. Confirmed and suspected spawning
areas of the Colorado squawfish and the humpback chub have been located. Some
information is available on natural spawning habitat for the razorback sucker,
but none is available for the bonytail chub in the upper basin.

Management of spawning habitat for the squawfish and other species could
include: (a) improving access to existing spawning areas in river segments
that apparently are not being used (e.g., by developing fish passage
structures - see Section 4.2.4); (b) reintroducing eggs or Tlarvae into
unoccupied, but suitable, spawning habitat; (c) modifying instream
characteristics to create spawning habitat; or (d) constructing spawning
habitat within the natural stream channel or in modified side channels (also
see Section 4.3.2).

4.2.3 Habitat Created by Jetties

Jetties redirect flow by increasing velocity and deepening the channel at the
end of the jetty. Eddies are formed upstream and downstream of the structure,
causing deposition of sediments due to decreased stream velocity. It is
believed that adult squawfish over-winter in the Yampa in bends of the river
which, like jetties, create increased water velocity and deepened channels.
It is possible, therefore, that jetties could be constructed to simulate this
habitat.

The development of jetties, however, may have a negative effect by enhancing
habitat for nonnative predatory fish that use the same types of pools.
Jetties should not be constructed in spawning areas or in areas that might be
occupied by young squawfish subject to predation.

As the first step in evaluating the use of jetties, studies should be
performed to determine the extent of use of existing jetty-created habitat by
both squawfish and nonnatives and to monitor the interactions between
squawfish and the nonnative species.

4.2.4 Fish Passage Facilities

Colorado squawfish are known to migrate up to 200 miles to utilize habitat
essential to different life stages during different times of the year. Dams
in the Upper Colorado River Basin, such as Flaming Gorge Dam on the Green
River and Taylor Draw Dam on the White River, have blocked the passage of
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migrating Colorado squawfish along natural migration routes contributing to
the loss of historic habitat. Less is known about the extent and range of
movements of the other three species.

Fish passageways have been used successfully for certain species in other
river systems, for example, the northern squawfish. However, it is not known
whether the Colorado squawfish will use passage facilities, since none has
been tested in the upper basin.

Successful passageways could provide a means for reestablishing squawfish in
parts of their former historic range. For example, installation of
passageways could make available 40 miles of historic habitat above the
Redlands diversion on the Gunnison River, 15 miles of habitat on the Colorado
River upstream from Palisades, or 50 miles of habitat above the Taylor Draw
Dam on the White River.

Below the recently completed Taylor Draw Dam, Colorado squawfish still
congregate in their natural attempt to migrate upstream. Natural migrations
no longer occur at other older structures. If passage facilities prove
effective for the squawfish, installations at Taylor Draw or other dams may be
warranted (see Section 4.3.4). Chances of success may be increased by
introducing hatchery-reared rare fishes above or below passage facilities or
building facilities at dams where the rare fish are staging for natural
migration. However, reservoirs also provide habitat for many nonnative
species. Interrelationships between the rare and nonnative species must be
closely examined (see Section 4.4) to determine the impact from fish passage
development.

No passage facility has been constructed in the Upper Colorado River Basin.
However, the Service has some funding available through Section 7 and has
conducted a feasibility study on a prototype fish passage facility at the
Redlands Water and Power Company diversion dam on the Gunnison River.

4.2.5 Selected Course of Action

a. The Service and States will perform research as identified in the Research
Program (Appendix 6.2) to determine if and how development and maintenance
of habitat for the rare fish species (backwaters, jetties, grow-out ponds
(see Section 4.3.2), fish passages, and spawning habitat) will contribute
to the recovery of the rare Colorado River fishes. These studies will
include testing the management options described in this section to
determine their usefulness to recruitment and their contribution to
recovery. The following stipulations will be applied.

1. Testing and implementation of management techniques will not be
conducted in confirmed spawning and nursery areas or in river reaches
which, if modified, might adversely affect use of confirmed spawning
or nursery areas; and

2. The genetic integrity of wild populations must be protected when using
hatchery-reared experimental animals.
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b. The Service will (1) conduct studies to determine the desirability of
passing Colorado squawfish over the Taylor Draw Dam, and (2) prepare a

report on the biological merits of constructing a fish passage at
Redlands.

4.3 STOCKING OF RARE FISH SPECIES

Colorado squawfish and humpback chub are reproducing in the upper basin, but
their Tong-term reproductive success is unknown. The bonytail chub appears to
be in imminent danger of extinction since it has been found in insufficient
numbers to effectively support a viable population; only five individuals have
been captured in the upper basin in the past few years, all from the Colorado
and Green Rivers. Hybridization is suspected of being a problem among the
- various species of chub. Recent data indicate that the razorback sucker is
very rare, and its population is limited to a small number of very old adult
fish; successful recruitment in the wild has never been documented.

Research with hatchery-reared fish may provide a method to effectively
increase rare fish populations to the level where deductions can be drawn
about their habitat needs and biological interactions and thus eventually
provide a mechanism to enhance their recovery. However, numerous factors that
affect the survival of any fish species, such as prey abundance, predation,
disease, habitat quality, or quantity, may also affect the survival of
introduced hatchery-reared fish. For example, 5 years of stocking the
razorback sucker in stretches of the lower basin has not resulted in any
significant documented poststocking survival, though 1986 field data indicate
an increase in return. In comparison, it has taken considerable genetic
coaxing through countless generations of more domesticated species like the
rainbow trout to produce fishes that are suitable for modified or new habitat
or to meet a variety of management needs, including survival in the wild, fast
growth, and even increased reproductivity.

The introduction of nonnative species has also led to the establishment of
viable populations that may prey upon or compete with the rare fish species
(see Section 4.4). Rare fishes of various ages/sizes should be stocked and
monitored to discern whether competition, predation, imprinting, homing,
survival, etc., are critical factors to the species’ success. Grow-out ponds
may be an effective way of accomplishing several of these multifaceted goals.

A1l four species have been raised successfully in hatchery facilities in the
lower or upper basins and stocked in numerous areas in both basins. Stocking
success is low to unknown. There are presently hatchery and/or wild
populations of squawfish, humpback chub, razorback sucker, and bonytail chub
that can be used to rear sufficient numbers in hatcheries for research or
limited reintroduction. However, there is concern over genetic and disease
problems relating to these fish. The existing hatchery populations consist of
a few individuals that are relatively old and inbred. Efforts must be made to
improve and maintain genetically healthy and viable hatchery populations.
Asian tapeworms had occurred in these stocks and has also been found in the
upper basin populations of some of these fish.
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4.3.1 Hatchery Research

A hatchery program should be conducted to determine: (a) whether hatchery-
reared populations will survive over the long term after being stocked into
the wild; and (b) whether there are hatchery capabilities to raise needed
quantities of rare species. If results show that healthy, genetically viable
hatchery-reared fish will survive and reproduce successfully over the long
term in the wild, a hatchery production program will be designed and
implemented (see Section 4.3.4).

Research will include controlled and monitored introductions of individuals of
rare species from a hatchery or from grow-out ponds (see Section 4.3.2) to
perform studies on migration behavior, imprinting/homing, spawning, long-term
survival and reproduction, interaction with wild populations, age of
introduction, etc.

In addition, fish culture research is needed to determine appropriate hatchery
loading densities, water requirements, water quality, and feeding rates for
the rare fish. An effort should be made to take advantage of the multiyear
research and production that has occurred in the Service’s Dexter and Willow
Beach hatcheries (also see Section 4.3.3).

4.3.2 Rearing Areas (Grow-out Ponds)

Rearing areas for fry and young-of-the-year could be artificially created
through the use of grow-out ponds instead of hatcheries to accelerate growth
and increase survival. Such areas could be developed by altering existing
ponds. For example, in gravel pits near Grand Junction, Colorado squawfish
have been raised in 1 year to a size that would take 3 years in the wild. The
Service is also successfully raising razorback suckers in grow-out ponds.

Sources of larval fish may include: (a) fertilized eggs, fry, and young-of-
the-year, obtained from hatcheries; (b) adult fish captured from the wild;
(c) eggs and milt obtained from wild adult fish; or (d) hatchery-stocked adult
females and reintroduced milt from wild males. Predatory fish occurring in
these ponds would be removed prior to stocking of the rare species. After the
fish have been reared to the desired size, they would be released into the
nearby river through a channel. Different sizes of marked fish could be
released from the grow-out ponds to determine the relationship between size of
introduced fish and survival in the upper basin.

4.3.3 Hatchery Capabilities

Existing hatchery facilities will be evaluated to determine if they can
provide the number of hatchery-reared fish needed for the research program.
The numbers and ages of hatchery-reared rare fishes needed to conduct research
are listed in Appendix 6.4. These facilities must be capable of raising
disease-free, genetically healthy rare fish. If sufficient capability is not
available, modification of an existing hatchery facility could be feasible.
However, grow-out ponds may significantly reduce the need and costs for
hatchery facilities, since grow-out ponds would create habitat for the rearing
of rare fishes while decreasing the need for rearing ponds at a hatchery.
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To maintain a genetically healthy hatchery stock that is needed to complete
hatchery-related research, it is necessary immediately to obtain: (a) a
limited number of wild individuals of the rare fishes as hatchery broodstock;
or (b) milt from wild males which would be used to fertilize eggs of female
broodstock in the hatchery. The 1latter method is preferable, since wild
individuals should remain in their natural environment. Genetic studies may
be needed on all species to test for variation among wild individuals from the
different subbasins.

Refugia for all four species should be maintained in more than one hatchery as
a safeguard against disease and possible extinction. The bonytail may benefit
the most from a hatchery refugium, since it is presently on the verge of
extinction in the upper basin. Because the immediate goal is to prevent
extinction of the bonytail, major emphasis should be placed upon stocking of
bonytails in conjunction with a continuing habitat analysis and major
population monitoring and research effort.

4.3.4 Hatchery Production Program

If the research program confirms that hatchery-reared fish will survive and
reproduce successfully in the wild, then a hatchery production program should
be implemented. At that time, additional hatchery facilities may be needed to
produce individuals for reintroduction into the wild (see Section 5.4 Capital
Funds). If introductions prove successful, there is a possibility that
hatchery-reared individuals could augment existing populations, inhabit
historic habitat, or expand the present range of these species.

4.3.5 Selected Course of Action

a. The Service will use existing facilities and capabilities at Dexter (New
Mexico) and Willow Beach (Arizona) National Fish Hatcheries or other
facilities (if necessary) to raise the target number of rare fishes needed
for the research program, unless or until grow-out ponds can meet these
needs. Existing hatchery facilities must be capable of rearing disease-
free, genetically viable and healthy fish eggs, larvae, and juveniles.

b. Hatchery broodstocks for the bonytail chub, the Colorado squawfish, or the
razorback sucker must be enlarged by capture of wild individuals or
preferably by introduction of wild gametes (eggs and milt) into the
broodstocks for upper basin fish. A broodstock for the humpback chub will
also be developed. Two or more refugia for each species are recommended.

c. Procedures for producing the rare species in hatcheries for the research
program will be developed by the Service. This will include details on:

Maintenance of genetic diversity;

Collection and transport of gametes or adults from the wild to the
hatchery facility;

Procedures for spawning at the hatchery;

Location of fish stocks;

Details on research projects; and

Method of transport and release to the wild.
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d. The bonytail chub will be reintroduced immediately into the upper basin to
improve the status of the species and to provide adequate numbers to study
habitat needs. The following stipulations are included:

Suitable sites in the upper basin will be located;

Reintroduced individuals should be disease-free;

Stocking should occur in areas which will reduce the possibility of
hybridization with the humpback and roundtail chub;

Reintroduced species will be marked and monitored to assist in
collecting habitat and life history data; and

Hatchery stocks will be augmented with new genetic material before
future reintroductions are attempted.

(3, -+ W N =
. . o o o

e. Consideration will be given to supplementing existing populations of the
razorback sucker, humpback chub, and squawfish where studies conclude that
it would help promote self-sustaining populations. The following
stipulations apply:

1. Reintroductions should be undertaken using hatchery-reared fish or
fish reared in grow-out pond situations;

2. Research pertaining to reintroductions of hatchery-reared fishes will
not be conducted in confirmed spawning areas; and

3. Extreme caution will be used to protect the genetic integrity of wild
populations when introducing hatchery-reared fishes into the various
subbasins.

4.4 NONNATIVE SPECIES AND SPORTFISHING

Since the late 1800’s, over 40 species of fishes have been stocked into upper
basin rivers and tributaries. Many of these species have been successful
because of the changes in the river system that favor these nonnative fishes.
Nonnative fish species are successfully reproducing and are in many cases,
out-reproducing native fish due largely to better adaptation to present
environmental conditions. Presently, nonnative (exotic) species comprise over
65 percent of the fish species found in the upper basin. Over 30 different
nonnative species have become established in the present range of the four
rare fish. Federal and State agencies continue to participate in the raising
and stocking of some salmonid species, though trout are not considered to be a
direct competitor. The States also stock a few other nonnative fish in the
upper Colorado River (Appendix 6.5.1).

There are 14 fishes native to the upper basin, including 6 endemic to the
Colorado River system. Three of the endemic species are federally listed as
endangered, and one is a candidate species (Appendix 6.5.2). These four
species are the focus of this program.

Though difficult to fully assess, competition with, and predation from,
nonnative species has played a role in the decline of these rare fishes,
particularly for the squawfish and razorback sucker. The rigorous nature of
the humpback chub habitat appears to allow them a competitive advantage over
nonnative species. The situation with the bonytail remains unclear.



Nonnative fishes directly or indirectly compete with native species for
available resources, such as food and space. The northern pike, for example,
appears to occupy a similar niche as the squawfish in the upper Green River.
Channel catfish, fathead minnow, various shiners, largemouth bass, and the
green sunfish may also compete for habitat. Data indicate direct competition
between young squawfish and the redside shiner in nursery areas, and predation
from largemouth bass and green sunfish upon young Colorado squawfish is also
documented. Predation data is also available on razorback suckers.

Backwaters, the same habitat type important to young-of-the-year and juvenile
squawfish, are often dominated by nonnative species. These nonnative fishes
also thrive in gravel pit ponds, manmade side channels, etc., where water is
warmer and food is more abundant, the same attributes that attract young
squaYEish. When these resources are limited, predation and competition
result.

4.4.1 Control of Nonnative Fish

Management of river flows may prove to be the most useful method to provide an
advantage to native species. For example, during the flow years of 1983 and
1984, native fishes reproduced successfully, while nonnative reproduction
appeared to be reduced from previous years.

Stocking of most introduced species has been greatly reduced in recent years.
Further curtailment of stocking and reduction or elimination of some nonnative
species have also been suggested as options to reduce some negative impacts to
rare fish. This will likely have a limited impact, however, because most of
these nonnative species are successfully reproducing in the wild. Control of
stocking or use of live bait of any competing or depredating nonnative species
may be most useful, since it would reduce population augmentation, except from
the wild. Elimination or removal of nonnative species would require a massive
effort, although the treatment of selected reaches may be feasible, e.g., in
grow-out pond situations (see Section 4.3.4).

Further study on the role of competition and predation between nonnative and
rare species is necessary to further identify nonnative species of concern,
the extent of the problem, and potential solutions.

4.4.2 Sportfishing

The primary reason for introducing some of these nonnative species is to
create and support sportfishing for both warm and cold water species. Some of
these nonnative sport species may also compete with or prey upon rare species.
The relationships between these species and the rare fish will be studied, as
mentioned in the preceding section.

Though there is minimal overlap between cold water fish species (particularly
salmonids) and rare species habitat, management for sport fish can also
displace native fishes. For example, releases of colder water from
reservoirs, such as Flaming Gorge, have created habitat for cold water sport
fishes rather than for native fishes. This may be a factor below any major
dam or diversion structure, e.g., Flaming Gorge and others. Where feasible,
fish passages and warmer water releases have been recommended to offset some
impacts of sport fish management in areas where rare fish currently occur.
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A less obvious impact of sportfishing on native fishes may be the result of
take by angling or seining for bait. Colorado squawfish and humpback chub
captures by anglers have been documented since 1979 by the Colorado Division
of Wildlife (Colorado) and Utah Division of Wildlife Resources (Utah) and
since 1980 by the Colorado River Fisheries Project (Fisheries Project). The
Fisheries Project and Utah have reported 33 Colorado squawfish captures and
6 humpback chub captures by fishermen. Through studies, Colorado has
captured 29 Colorado squawfish (1979-85) and 30 humpback chub (1979-82) by
angling. These reported captures may represent only a fraction of the total
captures of rare fishes by anglers each year; many are returned alive. In
addition, humpback chub and Colorado squawfish are prone to ingest live bait
used by anglers for catfish as well as artificial spoons or lures. It may be
appropriate to restrict uses of baits entirely, since hook removal from the
fish can cause mortality. The State of Colorado, in coordination with the
Ser;;ce, has revised its sportfishing regulations to offset some of these
problems.

These data indicate that squawfish readily take a lure. This may provide an
opportunity to experiment with a sportfishery for squawfish now or after their
recovery (and delisting) to enhance the acceptance by the general public of
this species and its habitat needs, providing this activity does not detract
from the recovery program. Squawfish provided an important source of food for
early settlers and natives in this area. Hatcheries, as well as natural
reproduction (if recovered), could produce sufficient numbers of squawfish to
support a sportfishery in addition to meeting other stocking needs. The goal
of creating a sportfishery may be accomplished through various means but will
be dependent upon the biological and legal status of the species until the
species is recovered. The Service and the State of Colorado are pursuing this
option incidental to this program.

4.4.3 Selected Course of Action

a. Stocking of nonnative species will be confined to areas where absence of
potential conflict with rare or endangered species can be demonstrated.
This includes augmentation of existing populations of nonsalmonid fishes
and introductions of new populations of all nonnative fish species that
compete with or prey upon rare species. The States and the Service will
develop procedures, including studies, for reviewing and for resolving
disagreements with any proposed introductions into the upper basin
drainage.

b. The Service and the States will determine the impact from competition
and/or predation by nonnative fishes on the rare fishes (see Section 6.2).
If competition and predation from any nonnative species is determined, the
States and the Service will assess the feasibility of selectively removing
those nonnative species from areas considered to be essential to listed
species, such as grow-out ponds, spawning, or nursery sites. If necessary
and feasible, this activity will be implemented as soon as possible.

c. State sportfishing practices and regulations will be reviewed for
compliance with Federal law and impact on rare species. If the Service
and States determine that conflicts exist, such activities as permanent or
seasonal angling closures and restrictions on seining will be implemented
by the States, where appropriate.
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1. A 2-year to 4-year creel survey will be conducted by the States to
document the extent of incidental taking and to aid in determining
where permanent or seasonal closures or other restrictions may be
needed to prevent or reduce incidental mortalities. Among the areas
that have been recommended for study, the following deserve immediate
attention:

(a) Black Rocks (RM 135-136) on Colorado River;

(b) Westwater (RM 116-124) on Colorado River;

(c) Grays Canyon/Three Fords (RM 148-157) on Green River;
(d) Yampa Canyon (RM 0-56) on Yampa River; and
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