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MEMORANDUM
To:

Field Supervisor, U.S. Fish and Wildlife Service
2321 W. Royal Palm Road, Suite 103, Phoenix, AZ 85021-4961

From:

Rick L. Gold
/s/ Rick L. Gold
Regional Director

Subject: Implementation Status of the Elements of the Reasonable and Prudent
Alternative from the December 21, 1994, Biological Opinion on the Operations of Glen
Canyon Dam
A detailed description of the status of each element of the referenced Reasonable and Prudent
Alternative (RPA) is attached. We appreciate the willingness of your staff to work with us in completing
this assessment. Dennis Kubly of our Environmental Resources Division will serve as point-of-contact
for coordination of RPA activities. Please contact him at 801-524-3715 if you have any questions.

Attachments
cc: Regional Director, U.S. Fish and Wildlife Service, Fish and Wildlife Enhancement,
P.O. Box 1306, 500 Gold Avenue, Albuquerque, NM 87103
Chief, Grand Canyon Monitoring and Research Center, 2255 Gemini Drive, Room
341, Flagstaff, AZ 86001
Members of the AMWG and TWG (see attached mailing list)
Regional Director, Salt Lake City, UT
Attn: UC-100, -115, -438, -600, -700, -702, -720, (w/att to each)

2002-2003 PROGRESS REVIEW
IMPLEMENTATION OF THE GLEN CANYON DAM OPERATIONS
BIOLOGICAL OPINION
This is Reclamation’s fifth progress report for implementation of the Reasonable and Prudent
Alternative (RPA) for the 1994 Glen Canyon Dam Operations Biological Opinion. It addresses activities
completed during calendar years 2002-2003. Each review has included at least one preliminary
communication between the staffs of the Bureau of Reclamation and the U.S. Fish and Wildlife Service
(Service). The first progress report was prepared on November 27, 1996, and the Service formally
responded on April 3, 1997. The second report was issued on December 12, 1997. No formal
response was received from the Service. The third report was sent on February 25, 1999, and the
Service responded on May 27, 1999. The fourth report was delivered on May 8, 2002 and the Service
responded on June 13, 2002.
At the close of calendar year 2003, five of the seven elements of the biological opinion are in progress,
with one item completed and another awaiting follow-up action by the Service.
Following is a discussion of each element.
ELEMENT 1
Reclamation shall develop an adaptive management program.
PROGRESS ON ELEMENT 1
The Glen Canyon Dam Adaptive Management Program (GCDAMP) retains the same organizational
structure as presented in the fourth sufficient progress communication. The GCDAMP Charter was
renewed in 2003. New and continuing representatives to the Adaptive Management Work Group
(AMWG) were confirmed by the Secretary of the Interior during 2002–2003; the Federation of Fly
Fishers replaced Trout Unlimited and Grand Canyon Wildlands Council replaced Southwest Rivers.
One new Protocol Evaluation Panel, on topographic survey protocols (Saleh and others 2003), was
convened in 2002-2003.
In response to a discovery that the endangered humpback chub (HBC) population in Grand Canyon
was in decline, the AMWG directed in January 2003 that an ad hoc committee be formed with the
responsibility of developing a comprehensive plan for future research, monitoring, and management of
the endangered fish. In August 2003, the HBC Ad Hoc Committee delivered the plan to the AMWG
(Humpback Chub Ad Hoc Committee 2003), and projects identified in the plan are to be funded in both
the 2004 and 2005 fiscal years. The Science Advisory Board subsequently provided a review of the
comprehensive management plan (Glen Canyon Dam AMP Science Advisors 2003). The Science
Advisory Board also reviewed the feasibility of a temperature control device (TCD) on Glen Canyon
Dam for the purpose of improving habitat conditions for HBC in the mainstem Colorado River (Baron
and others 2003). Results of science investigations conducted under the auspices of the GCDAMP
were presented at a science symposium on October 28–30, 2003, and are available at [online]
http://www. gcmrc.gov/symposium/2003/sym_after/symposium.html.
A very important step in developing an ecosystem-based science program has been the development
of a conceptual model of the Colorado River ecosystem in the Grand Canyon region (Walters and
others 2000). During 2003 the TWG used knowledge gained from the conceptual model to evaluate a
program of potential future experimental actions through a multi-attribute tradeoff analysis (Failing and
others 2003). A complimentary exercise has been the development of the GCDAMP Strategic Plan,
which was adopted by the AMWG and is available at [online] http://www.usbr.gov/uc/ envprog/amp/
strategic_plan.html.
STATUS OF ELEMENT 1
Completed. The GCDAMP has been developed and implemented.

ELEMENT 1.A
Carry out a program of experimental flows, including high steady flows in the spring and low steady
flows in summer and fall during approximately 8.23 million acre foot (maf) water years. The RPA set
forth a schedule for development and implementation of experimental flows. Design of experimental
flows and associated studies were to have been completed by October 1996. Unless the Service
doubted the validity of the study design or the ability of the flow to contribute to removal of jeopardy, the
flows were to be implemented in April 1997. The flows could begin even later in 1997, if good faith
effort to make sufficient progress was completed. Absent sufficient progress, flows were to be
implemented in spring of 1998.
PROGRESS ON ELEMENT 1.A
In January 2002 the AMWG directed the Grand Canyon Monitoring and Research Center (GCMRC), in
consultation with the Technical Work Group (TWG), to design an experiment to test how dam
operations might be modified and other management actions taken to better conserve sediment and
help native fish. On March 25, 2002, the GCMRC provided a draft proposal for the requested
experimental flows and management actions that formed the basis of the September 2002
Environmental Assessment on Proposed Experimental Releases from Glen Canyon Dam and Removal
of Non-Native Fish (USDI 2002). Following the release of the Environmental Assessment, Section 7
consultation with the Service was initiated. Subsequently, the Service concurred with the finding that
the proposed action would not adversely affect the southwestern willow flycatcher, the California
condor, the razorback sucker, or critical habitat for the razorback sucker. The Service also found that
the proposed activities would not likely result in jeopardy to the HBC, Kanab ambersnail, or bald eagle,
or the destruction or adverse modification of critical habitat for the humpback chub (Service 2002). In
December 2002, Reclamation and others (Bureau of Reclamation and others 2002) issued a Finding of
No Significant Impact related to activities proposed for the experimental releases from Glen Canyon
Dam and removal of non-native fish. Also in December 2002, Reclamation implemented conservation
measures for Kanab ambersnail and humpback chub in conjunction with the proposed activities
(Peterson 2002). Reclamation reinitiated Section 7 consultation in March 2003 (Peterson 2003) to
propose a change in the size of humpback chubs translocated as part of the management activities
detailed in the Environmental Assessment of 2002 (USDI 2002). The Service (2003a) responded with a
finding of no jeopardy to the proposed changes. A Finding of No Significant Impact was made in July
2003 by Reclamation and others (Bureau of Reclamation and others 2003) on a proposed modification
to remove non-native fish from the Colorado River in an expanded area downstream of the confluence
with the Little Colorado River (LCR). The Service (2003b) concurred with a finding of no jeopardy on
the expanded non-native fish action in August 2003. Activities to remove non-native fish from the
expanded area (river mile 56.2 to 72.7) were thus incorporated into future non-native removal efforts
(Coggins and others 2002).
Implicit in the experimental flows and mechanical removal proposed action is the recognition that
modification of dam operations alone likely is insufficient to achieve objectives of the GCDAMP, which
include removal of jeopardy from HBC and razorback sucker. Mechanical removal of non-native fish
from the Colorado River above and below the LCR was started in January 2003 (Coggins and others
2002, Coggins and Yard 2003) and is continuing in 2004. Non-native suppression releases from Glen
Canyon Dam were implemented from January to March 2003 to test the effectiveness of high
fluctuating flows on limiting the recruitment of non-native fish (Davis and Batham 2003, Korman and
others 2003). The high fluctuating flows for non-native suppression also are being continued in 2004.
Rogers and others (2003a) evaluated the abundance and distribution of non-native salmonids related to
the mechanical removal efforts.
In October 2003, GCMRC convened a science symposium that was largely directed at presentation of
results from the low summer steady flows (LSSF) research and monitoring. The results of this work are
available at [online] http://www.gcmrc.gov/ symposium/2003/sym_after/ symposium.html. Trammel and
others (2002) and Korman and others (2003) reported on the effects of experimental flows on HBC.

STATUS OF ELEMENT 1.A
Ongoing. Although several experimental releases have been conducted under the auspices of the
GCDAMP, the program of experimental flows identified in the RPA is not yet completed. The longer
than anticipated period for developing this program is attributable largely to its being made a part of the
adaptive management process. Reclamation believes that the long-term experimental plan being
developed as part of the GCDAMP, which will include a program of experimental flows as required by
this element of the RPA, will be much improved by the incorporation of scientific results from
investigations conducted as part of the adaptive management program. A draft of the long-term
experimental plan is due to be delivered to AMWG by August 2004 and a completed plan has been
requested by January 2005 with compliance to be completed by July 2005. As indicated, the long-term
experimental plan will include actions other than experimental releases from Glen Canyon Dam. Other
components being discussed include the proposed temperature control device, mechanical removal of
non-native fishes in the Colorado River and selected tributaries, translocation of endangered HBC to
tributaries following non-native fish suppression, and turbidity/sediment augmentation.
As part of the conservation measures agreed to by the federal action agencies, the Service is engaged
in HBC translocation efforts in the LCR above Chute Falls on the Navajo Reservation (Stone and
Sponholtz,2003). Subsequent monitoring of the translocated fish occurred in October 2003 with
additional monitoring planned for spring 2004. If this experiment is successful, it may provide a viable
action for expanding HBC distribution within the LCR and lead the way to similar actions in other
tributaries. Currently, non-native removal is occurring in Bright Angel Creek (Leibfried and others 2003)
and the feasibility of extending this work to other tributaries to the Colorado River in Grand Canyon
National Park (GCNP) is being investigated by National Park Service (NPS). If non-native removal is
successful and suitable, additional translocations can be contemplated. Moving young HBC to other
tributaries as in-situ refugia would decrease the risk of catastrophic events to the LCR HBC population
and allow opportunities for translocated HBC to grow prior to migrating to the mainstream.
ELEMENT 1.B
Reclamation shall implement a selective withdrawal program for Lake Powell waters and determine
feasibility.
PROGRESS ON ELEMENT1.B
Reclamation has continued to work on the feasibility assessment since the decision was made to
rescind the draft environmental assessment on the proposed temperature control device (TCD)
released in January 1999. The TCD is often portrayed by fisheries biologists as likely the most
important management tool for endangered fish in the Colorado River below Glen Canyon Dam, but
also a tool that could have negative effects if mismanaged (Valdez and others 2003). In 2002,
Reclamation conducted a survey of operators of dams having selective withdrawal devices, including
TCDs, to determine whether concerns evidenced by scientists and managers for effects of the Glen
Canyon Dam TCD have been experienced at other facilities. Results of this survey and other related
investigations were presented to the AMWG at their July 2002 meeting and were subsequently
published in Vermeyen (2003). No major environmental complications were identified in the survey
results. In summer 2002, the AMWG recommended that Reclamation should solicit a risk assessment
of the Glen Canyon Dam TCD proposal from the GCDAMP Science Advisors. Subsequently, the
Advisors produced a report on their findings of risk assessment (Baron and others 2003) which
recommended the installation of a TCD for Glen Canyon Dam as soon as possible and the construction
of a pilot TCD in the interim. The Science Advisors further recommended a strong leadership role from
AMWG, TWG, and GCMRC related to the installation and operation of a TCD along with a commitment
from all parties to incorporating the TCD into the GCDAMP and the research required to evaluate the
TCD’s effects. At the August 13-14, 2003 meeting, the AMWG recommended to the Secretary of the
Interior that Reclamation should initiate environmental compliance associated with the construction of a

TCD. Reclamation has moved forward with that action and has concurrently initiated a feasibility-level
construction design assessment for the TCD.
STATUS OF ELEMENT 1.B
Ongoing. Following the results of scientific investigations, expert workshops, and a risk assessment,
Reclamation advocates that the feasibility assessment requested by the Service has proceeded to the
point where it is justified to develop environmental compliance documents to assess the potential
effects of constructing and operating a TCD. If the decision is made to proceed, testing of the TCD
would occur under the auspices of the GCDAMP using a science plan developed by GCMRC,
cooperating scientists, and the Technical Work Group. Reclamation is proposing that the test of the
TCD be accomplished by modifying two penstocks on Glen Canyon Dam and operating the dam for a
period of 3-4 years with assessment through the GCDAMP before a subsequent decision is made on
further modification. Testing of the TCD would be the next phase in the feasibility assessment called
for by the Service. The science plan will be completed and available for review in conjunction with the
review of environmental compliance documents. Although many potential positive and negative effects
of a TCD on endangered fish and other Colorado River resources have been postulated during
investigations conducted to date, few of these projected outcomes can be known with certainty and
thus testing through a research and monitoring program will be necessary to make these
determinations.
ELEMENT 1.C
Determine responses of native fishes in Grand Canyon to various temperature regimes and river flows
of the experimental flows and other operations of Glen Canyon Dam.
PROGRESS ON ELEMENT 1.C
Vernieu (2003) evaluated warming of mainstem and nearshore habitats during the low steady flows of
summer 2000. Rogers and others (2003b) measured drift and benthic biomass under the low steady
flows and powerplant-capacity spike flows in the LSSF experiment. Trammel and others (2003)
investigated responses of native fishes to the same low steady and spike flows. A preliminary report on
the mechanical removal of non-natives was submitted by Coggins and Yard (2003). Rogers and others
(2003a) examined non-native salmonid distribution and abundance from RM 12 to 218. Johnstone and
others (2003) reported on native fish monitoring efforts and made recommendations for approaches to
setting up a standardized monitoring program.
One of the impediments to identifying responses of native fish to changes in water temperature regimes
and river flows has been the lack of a consistent monitoring plan and assessment analysis. Under the
auspices of GCMRC, with the aid of Dr. Carl Walters, University of British Columbia, a stock
assessment model has been developed and is being applied to both HBC and flannelmouth sucker.
The stock assessment approach concentrates on changes in the number of individuals recruiting to the
populations of native fishes, which for humpback chub is ages 3-4. A recent compilation of results of
this work indicates that the number of recruiting individuals to the LCR population of HBC declined from
1993-1999, the most recent year for which they have estimates (Coggins and others 2003). Concern
within the GCDAMP arose over the controversy surrounding the different methods and models used to
assess humpback chub populations in both the Upper Basin and in the Grand Canyon. In response to
this concern, GCMRC convened a Panel of Independent Reviewers to meet with representatives of
ongoing programs in the Upper Basin and Grand Canyon. The goal of this panel was to review current
methods and make recommendations to improve the accuracy and precision associated with the
parameter estimates (i.e., abundance, population growth rate, and recruitment) from the various models
being used. The Panel of Independent Reviewers found that the competing models used in the Upper
Basin and Grand Canyon were appropriate for their respective locations and made recommendations to
improve their use in the future (Kitchell and others 2003). A series of meetings was proposed to
examine data on humpback chubs collected in both the Upper Basin and in the Grand Canyon.

STATUS OF ELEMENT 1.C
Ongoing. Research and monitoring of native fishes in Grand Canyon, as well as their predators,
competitors, diseases, and parasites is being carried out largely under the auspices of the GCMRC with
funding provided to the GCDAMP. Much of the research and monitoring work accomplished through
GCMRC is accomplished through competitive proposals that are peer-reviewed by independent
scientists. Results of this work are presented on a regular basis at TWG and AMWG meetings, and are
published as reports and peer-reviewed articles in technical journals.
ELEMENT 2
Protect humpback spawning population and habitat in the LCR by being instrumental in developing a
management plan for the Little Colorado River.
PROGRESS ON ELEMENT 2
Reclamation has stated previously that it does not have the authority or the responsibility to implement
the LCR management plan. Indeed, no single agency or entity has the authority or responsibility to
implement a management plan that would protect the endangered humpback chub and its critical
habitat from threats arising throughout the basin. Watershed management, by its very nature, must be
carried out as a cooperative effort among government agencies and other entities that have authorities
and responsibilities for resources in the watershed area. We have agreed to cooperate with those
entities having the appropriate authority and jurisdiction in their efforts to fund and implement the plan,
and to participate in an appropriate organization to carry out the plan.
After the Service reviewed the draft SWCA Little Colorado River Management Plan in 1999, it was
revised and divided into a draft management plan and a supplemental report. Subsequently, SWCA
experienced a change in ownership, the lead author, Dr. Valdez, left the company, and the contract for
the work expired. SWCA finalized the supplemental report (Valdez and Thomas 2001), but the
management plan was not completed.
In March 2002, Reclamation made a presentation to the Little Colorado River Multi-Objective
Management watershed group (LCR-MOM) on the need for a management plan for humpback chub
and our efforts in that endeavor. The LCR-MOM is an umbrella watershed group having as members
LCR basin subwatershed groups, Native American tribes, and city, county, state, and federal agencies.
At the meeting, LCR-MOM representatives indicated that they were interested in partnering with
Reclamation and the Service in the development of the management plan. In subsequent
conversations with Ecological Services staff we confirmed that the Service also is supportive of this
approach. Therefore, we have agreed to work with the Service, LCR-MOM and other watershed
entities in developing a management plan, which will meet Reclamation’s commitment for this element
of the biological opinion.
STATUS OF ELEMENT 2
Ongoing. Reclamation is working with the Service, LCR-MOM and other watershed entities to develop
a management plan that will satisfy this element of the RPA.
Funding for assisting in the development of an LCR management plan is contained in the 2005
GCDAMP budget recommended to the Secretary of the Interior by AMWG.
ELEMENT 3
Develop actions that will help ensure the continued existence of the razorback sucker by first
sponsoring a workshop within one year following the biological opinion. Following review of the
workshop results, the Service will recommend a course of action and develop a Memorandum of
Understanding with Reclamation and other entities who may wish to participate.

PROGRESS ON ELEMENT 3
Reclamation sponsored a workshop on the endangered razorback sucker on January 11 and 12, 1996.
The results of the workshop were sent to participants, including the Service, on February 12, 1996.
The Service has not initiated development of the Memorandum of Understanding for razorback sucker
management. In the Service’s response to Reclamation’s third progress evaluation, dated May 27,
1999, several action items of interest to the Service were identified. Because the only known extant
population of razorback sucker above Hoover Dam is in Lake Mead (Holden and others 2000), we
believe these actions should be addressed primarily by the Lower Colorado Region Reclamation office
and members of the Lower Colorado River Multi-species Conservation Program. However, we are
partially addressing two of the actions-non-native fish control and provision of experimental flows that
could affect habitat of razorback sucker in upper Lake Mead-through the GCDAMP.
STATUS OF ELEMENT 3
Ongoing. Reclamation has completed the workshop, which was the first step for this element. It is our
understanding that the next step for satisfying this element is for the Service to recommend a course of
action and to develop a Memorandum of Understanding with Reclamation and other entities who may
wish to participate.
ELEMENT 4
Establish a second spawning aggregation of humpback chub downstream of Glen Canyon Dam.
PROGRESS ON ELEMENT 4
Impediments to establishment of a second spawning aggregation of humpback chub in the Colorado
River include unsuitable environmental conditions, e.g., water temperature, and the presence of nonnative competitors and predators. As indicated above, under element 1b, Reclamation made a
determination on feasibility of the TCD for Glen Canyon Dam in 2002 (Baron and others 2003) and has
initiated environmental compliance necessary for the construction and testing of a TCD at Glen Canyon
Dam. Brown trout control in Bright Angel Creek and a feasibility assessment of non-native control in
other tributaries are being done by GCNP (Leibfried and others 2003) and Reclamation funded a
project conducted by the Arizona Game and Fish Department to evaluate sampling gear for capture of
channel catfish and carp in the LCR. Rogers and others (2003a) evaluated the abundance and
distribution of non-native predators related to mechanical removal efforts. In 2003 the Service began a
translocation program funded by Reclamation for humpback chub above Chute Falls in the LCR and
GCNP is examining other tributaries to the Colorado River in the park to assess their suitability for
translocations. Related to translocations, Paukert and others (in review) examined site fidelity of
humpback chubs.
The use of Glen Canyon Dam releases to negatively impact non-native fish (Davis and Batham 2003,
Korman and others 2003), in addition to directly improving habitat for native fish, has been incorporated
into the development of a program of experimental flows to satisfy the needs of element 1a. Another
impediment to establishment of a second spawning aggregation is the determination of genetic
relatedness among aggregations of humpback chub in Grand Canyon. Valdez and Ryel (1995)
established the presence of nine aggregations of humpback chub, including the individuals in the LCR.
Genetic evaluations underway by Colorado State University (Douglas and Douglas 2003a, 2003b) on
the entire taxon and by the Service on humpback chub collected in the LCR and held at Willow Beach
National Fish Hatchery will provide important information in making these determinations. Both projects
are scheduled to be completed in 2004.
STATUS OF ELEMENT 4
Ongoing. Investigations and actions are in progress to establish a second population of humpback
chub as identified by Valdez and others (2000). Reclamation believes that, in the aggregate, all of

these activities represent a system-wide approach at improving humpback chub viability throughout the
Grand Canyon ecosystem.
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