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EXECUTIVE SUMMARY

THE GCD AMP SCIENCE PLANNING GROUP (SPG):
“A Report on Activities and Accomplishments of the GCD AMP Science Planning Group: 2005-
2006
Responding to an AMP Need: The Science Planning Group (SPG) was authorized by the AMP
Secretary’s Designee and AMWG in 2005 at the request of GCMRC and TWG. A 12 month focused
effort of AMP managers and scientists was approved to develop the AMP five year experimental plans
and associated science programs plans. The Science Advisors group was appointed to direct and
facilitate the process. The SPG, led by GCMRC and TWG members, was an experimental adaptive
management task group developed specifically to assure involvement of all AMP programs and groups
in the planning process.
Evaluation of Effectiveness: Although effectiveness evaluations of the SPG as a AMP task
group will come from other parties, the SPG has documented their process and performance in “A
Report on Activities and Accomplishments of the GCD AMP Science Planning Group: 2005-2006”. In
brief, the SPG:
e Developed and followed a twelve month plan of specific objectives, proposed schedules, costs
and outcomes.
e Utilized an open process of AMP parties’ involvement in multiple workshop meetings over 12
months to develop all plans.
e Produced and evaluated in twelve months and within budget;
o Three five year experimental plan alternatives
o A five year Strategic Science Plan (SSP)
0 A five year Monitoring and Research Plan (MRP)
0 A 2007 Annual Work Plan and Budget (AWP)
In conducting its activities, the SPG found the lack of full development in several aspects of the
GCD AMP structure and processes created weaknesses in the science planning process. The SPG
concluded that these weaknesses will likely affect other future management and science activities in a
similar nature. These findings prompted a set of recommendations from the SPG to the TWG, AMWG,

and Secretary’s Designee.



Recommendations of the SPG: The SPG felt its size, composition and task orientation
contributed strongly to its performance. However, it also determined that its performance and the
performance of future task groups could be improved if resolve could be gained in several critical
aspects of the structure and processes of the AMP.

The SPG also identified 10 issues for continued effort by committees or task groups in FY 2007 and
2008. To this end the SPG recommends that the
TWG consider charging another task group in 2007 to provide resolve to one or more of five critical
issues.
e Develop improved methods and/or procedures for managers to establish and articulate priorities
for specific 3-5 year time intervals.
e Develop improved methods for managers and scientists that permit more effective tradeoff
assessments.
e Develop more effective scientist/managers collaborative working procedures.
e Implement methods to monitor and improve the adaptive management process.
o Implement methods to define future conditions (dfcs) for the Colorado River Ecosystem

resources of concern.



A REPORT ON ACTIVITIES AND ACCOMPLISHMENTS
OF THE GCD AMP SCIENCE PLANNING GROUP: 2005-2006

By
Science Planning Group (SPG)*
L. D. Garrett, Executive Secretary,
Science Advisors?

INTRODUCTION

This report is not a formal requirement of the GCD AMP Science Planning Group (SPG). When
formed by the Secretary’s Designee, a set of science plans was specified as required outputs.
However, documenting the accomplishments of the SPG, including its collaborative workshops for
developing the plans, and its identification of unresolved AMP needs, are ample justification for the
SPG to develop this report. It is presented with the hope that procedures used in this process may apply
to other areas of the AMP, and that issues identified by the SPG for additional work will be addressed by
the AMP leadership.

SPG FORMATION AND CHARGE

Impetus for Developing the SPG

In 2005, the GCD AMP Technical Work Group (TWG) and the Grand Canyon Monitoring and
Research Center (GCMRC) approached the Secretary’s Designee regarding concerns over completion of
the Long Term Experimental Plan and other science planning documents. In response, the Secretary’s
Designee specified a one year procedure be developed to assure completion of GCMRC science plans
by scientists and managers of the GCD AMP. Both GCMRC and TWG felt that a collaborative effort of
managers and scientists was needed to develop an effective long term experimental program direction.

The Secretary’s Designee formally requested support for the science planning process by
correspondence to AMWG and at the AMWG 2005 summer meeting. The effort was approved, funded
and assigned specific accomplishments for the period August 2005-September 2006 (Appendix A).

The Executive Secretary of the Science Advisors was requested to facilitate and direct the one
year program of development, working with the Chief of GCMRC and TWG membership to fulfill the

program requirements. A program prospectus was required of the Science Advisors Executive

! The SPG was comprised of twenty one active GCD AMP representatives. AMP representatives who attended one or more
meetings are listed in Appendix B.

2 Dr. L.D. Garrett, Executive Secretary of the GCD AMP Science Advisors, directed the SPG program activities for
2005/2006, and assisted in documenting the activities for the SPG.



Secretary, which characterizes the full program development process (Appendix A). Several key

attributes were specified for the program as follows:

e The science program development process would be driven by managers goals and
information needs.

e Scientists (GCMRC) and managers (TWG) would collaborate in the development process.

e GCMRC staff would be the primary writers of the science plans with the program
development process driven by managers’ information needs and strategic science questions.

e The collaborative process would involve one year of multiple workshops, potentially on a
monthly schedule.

e The development process would terminate October 2006, with the completion of several
outcomes, including strategic, operational and annual work plans, as well as associated
budgets and a long term experimental plan.

As noted, although a final written report of the SPG was not required as an outcome, the SPG

membership felt it was important to document the effort.

SPG Participants and Roles

Development of science plans for the AMP is primarily the responsibility of the GCMRC.

However, SPG proposed in this effort that a collaborative process be developed among scientists and

managers to structure the AMP science plans. The approach specified that the GCMRC, TWG and SAs

develop a SPG, representing a broad cross section of membership of scientists and managers from

various AMP technical groups and committees.

This proposal resulted in 15-21 individuals some with overlapping responsibilities, performing

on the SPG as follows:

TWG Chair

GCMRC Chief

GCMRC Cultural Resources Program Manager

GCMRC Physical Resources Program Manager

GCMRC Biology Resource Program Manager

Budget Ad Hoc Group (BAHG) Chair

Humpback Chub Comprehensive Plan (HBCCP) Ad Hoc Group Chair
Core Monitoring Planning (CMP) Group Chair



e Cultural Resource Ad Hoc Group (CRAHG) Chair

e Long Term Experimental Plan (LTEP) Ad Hoc Group Chair

e Nine (9) other members of TWG

e Executive Secretary of Science Advisors, and Science Advisors

In addition, three members of AMWG participated in five or more of the SPG meetings. A majority
of the SPG agreed that the group should be open to input from individuals other than SPG members,
but that when voting occurred, only SPG members would be eligible.

The actual participants in the SPG process and their affiliation are provided in Appendix B. All
of these persons attended 5 or more of the scheduled meetings for the SPG, including, as noted above,
three AMWG members. In addition, members of the Science Advisors attended the initial meeting of
the SPG, provided advice on alternate science direction and reviewed all planning documents.

In the formation of the SPG, explicit roles were developed for the three participating technical
groups as follows.

1. SA Executive Secretary and SAs. The SA Executive Secretary was charged with the tasks of
developing a prospectus for this project, and directing and facilitating the SPG to complete
the GCDAMP Strategic Science Plan (SSP), CMP, Research Plan (RP), LTEP, and Biennial
Work Plan (BEWP). The SAs were charged to provide advisory support to the process,
primarily through document reviews. The SAs met with the SPG in the group’s initial
meeting.

2. The GCMRC, as the specified GCD AMP Research Center, has the primary role of taking all
ongoing SPG input on science projects and experiments, and crafting them into workable
science plans; utilize all SPG, SA and other multiple reviews to improve the science plans;
evaluate alternative experimental options developed by the SPG and establish final science
plans and experiments. Because of schedule lags, this also included development of a
transitional FY 2007 Annual Work Plan and budget.

3. TWG and various subcommittees and working groups, i.e. LTEP Ad Hoc Group, CRAHG,
CMP Ad Hoc Group, HBCCP Ad Hoc Group, etc. have a very critical role of articulating the
managers’ priority research information needs. This also includes collaborative efforts with
the scientists to articulate science questions to be answered, and review of science programs,
projects, and documents to assure research and monitoring outputs will respond to the

managers’ needs.



Secretary’s Designee Charge and SPG Response to Charge

The original charge to the SPG specified development of several primary documents as follows:

1. Strategic Science Plan (SSP)
2. Core Monitoring Plan (CMP)
3.
4

Biennial Work Plan and Budget (BWPB)
Long-Term Experimental Plan

The collaborative development process was to be directed by the SA Executive Secretary with

leadership by GCMRC and a broad cross section of the TWG including subcommittee chairs. All plans

were to be completed by October 1, 2006 with draft plans submitted to the full TWG for approval
(Appendix A).

ESTABLISHING GOALS, OBJECTIVES AND
INCORPORATING ONGOING AMP PLANNING

To accomplish SPG objectives, the members outlined explicit objectives for the 12 month program as

follows (Appendix A):

1.

The science and development planning documents were developed in two phases. Phase |
occurred between May 2005-November 2005; sentence outline drafts of four plans (SSP, CMP,
RP, BWPB) were to be produced but not completely specified. Phase Il occurred between
November 2005-September 2006, when the above four plans were to be completed, and become
the scientific, technical and budget basis for the FY 2007 GCD AMP Programs and future
programs.

Direction, coordination and facilitation of the program was assigned to the SA Executive
Secretary. The SAs were to provide review and guidance procedures for incorporating integrated
ecosystem approaches into research and monitoring programs.

A Science Planning Group (SPG) was to be formed with members from GCMRC, TWG, BAHG,
LTEP, CMT, HBCPG, and SAs, and was to report progress to TWG and AMWG and at regular
TWG and AMWG meetings

Incorporation of outputs from other operating GCD AMP Groups was specified, such as
information from GCMRCs’ knowledge assessment, HBCPC planning, BAHG programs,
CMPG process, etc.



5. Regular workshops of GCMRC and the SPG were to occur from June 2005 - October 2006, with

aggressive monthly development of science alternatives by GCMRC, and review and revision by
the SPG in the workshops.

The planning and development process was to be merged with all other ongoing GCD AMP
program and budget activities to assure they were supported and not impacted.

In developing these objectives and the Secretary Designee’s charge, the SPG realized other

diverse objectives had to be addressed at least in part for the project to be successful (Appendix C).

These objectives were outlined by the group and progress monitored quarterly to assure that

accomplishments

occurred. Significant interactions were necessary with several TWG subgroups to obtain the level of

planning outcomes desired by the SPG.

Protocols for Operation of the SPG

Although not specifically documented, and approved by the SPG, the following protocols were

generally adhered to by the group. All disagreements were resolved through group interaction. In the

12 months of operation no major conflicts occurred among members of the Science Planning Group

regarding its operating procedures and protocols.

A prospectus on goals, project operation, time schedule, costs, expected outcomes, etc., was
adopted and provided to all GCD AMP parties, before initiating the project.
All interested TWG members and ad hoc committee chairs were invited to attend meetings.
Three interested AMWG members also participated in the process. The GCMRC Chief and
project managers participated in all 11 meetings, as did the SAs Executive Secretary, and several
TWG members.
All specific issues, proposals, reports, activities etc., were noticed in agendas for each meeting
and the overall program direction noticed in the prospectus.
Objectives sought by SPG were monitored by the group quarterly.
Notes on actions taken were developed for meetings of the SPG.
All SPG members were provided full opportunity for input and participation.
All proposals, issues, agreements, and reports were presented, discussed and reviewed at
multiple meetings before adoption.

OVERVIEW OF MEETINGS, AGENDAS AND OUTCOMES



Meetings were organized one to three months in advance. All meetings (11 total) except one,
were held at the Bureau of Indian Affairs, APS Building Arizona Center, Phoenix, AZ, BIA Conference
Room A, 12™ Floor.

Generally, dates for meetings were established more than one month in advance. Longer term
agendas and monthly meeting agendas were maintained to facilitate accomplishment requirements
outlined in the prospectus. Although some variance in planned accomplishments did exist, the original
schedule of accomplishments outlined in the prospectus was generally maintained. Examples of SPG
agendas and meeting actions are provided in Appendix D.

The following sections relate the general focus of accomplishments that occurred through four
time periods, with approximately 3 months in each period, i.e.

Period 1: July-October 2005

Period 2: November 2005-February 2006

Period 3: March 2006-June 2006

Period 4: July 2006-September 2006
For each period we briefly describe the issues addressed by the SPG.

July 2005 — October 2005 SPG Activities
The SPG focused on three principal activities in this period.

. Defining goals and objectives
. Resolving protocols and procedures
. Completion of first draft outlines for the Strategic Science Plan (SSP), Core Monitoring

Plan (CMP) and Research Plan (RP).

Goals and Objectives as presented above were defined for the one year operation of the Science
Planning Group as follows:

Goal: Conduct an aggressive one year science planning effort involving TWG, AMP Ad Hoc
groups, GCMRC and Science Advisors and complete the GCMRC SSP, CMP, RP, LTEP and Work
Plan (BWP).

Objectives: The overarching objectives were to develop sentence outlines for all plans by
December 1, 2005 and complete all final planning documents, including review and approval by TWG,
by October 1, 2006.

As noted above, the formal prospectus with goals and objectives was completed by the Executive



Secretary of the Science Advisors, and approved for implementation by the TWG Chair, GCMRC
Acting Chief, Secretary Designee and GCD AMP (Appendix A). After organizing, the Science
Planning Group (SPG) developed an extended set of objectives and tracked them through the planning
process to assure that specific issues were addressed.

Some of the objectives identified by the SPG and listed in Appendix C were only partially met in
this planning effort. The SPG worked on these objectives only to the point necessary to complete the
required science planning documents. Several of these objectives are discussed in the final section of
this report as issues proposed to be addressed by the GCD AMP in FY 2007 or 2008. For example,
objectives such as development of desired future resource conditions (dfcs), management procedures for
clearly identifying program priorities, and criteria for specifying management actions, as well as others,
should be resolved by the GCD AMP in the earliest possible time frame.

Protocols and Procedures, as noted above, were incorporated in part in the operating
prospectus for the planning effort (Appendix A), and adhered to as closely as possible throughout the
planning process. Critical in the protocols and procedures was the requirement to form and operate the
Science Planning Group (SPG).

The SPG was proposed as a new collaborative approach for development of GCMRC science
plans. The approach permitted managers to be intimately involved in formulating all aspects of science
plans, from science strategies to specification of sampling protocols and procedures.

The above defined level of science collaboration is not normally invoked by science bureaus,
choosing instead to accept guidance from managers on information needs and priorities, but developing
science plans as an independent science activity. Inthe SPG process, the GCMRC scientists become an
active member of a larger body of managers and scientists in developing its science plans.

Completion of GCMRC science plans is the primary outcome for this planning exercise. The
SPG, and the SPG process was in and of itself an experimental collaborative process. It did complete its
charge within its twelve month allocated time. In that regard, it was successful. Opportunities to
improve upon several objectives are outlined in the final section of this report.

The science planning effort became more difficult than expected due to inability to define
endpoints or solutions to several objectives such as specifying desired future resource conditions (dfcs).
As noted above, many of these sub-objectives could not be completed adequately. This contributed to
increased time requirements for some planning activities. It also contributed to more uncertainty in

resolving several courses of action in the planning process. For example, issues and/or potential
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objectives such as lack of explicit definition by managers for current priorities, desired program focus,
desired level of data resolution, etc. caused the science planning process to also lack focus at times and
struggle with priorities. As a result, in several areas the science approach became too broad because
clear priorities from managers were lacking. Several of these problems are given more definition in the
final section of this report.

In spite of the above difficulties, the SPG did complete outlines of the SSP, CMP, and RP in
phase I. However, all of these outlines were revised in Phase 11, and final plans were developed on the
revised approaches.

November 2005 — February 2006 SPG Activities

This period involved significant starts and stops by the SPG in trying to move from outlines of
the plans to completing actual draft write-ups of the documents. As noted above, several critical aspects
of planning needs became obstacles to completion of plan specification. The following key activities
occurred in this period

e Improvement in specification of program priorities
. Overall program priorities
. Research and monitoring priorities
e Specification of process to define future core monitoring projects/programs
e Initiation of activities to specify desired future resource conditions
e Characterizing critical science strategies
e Specifying science questions
e Drafting a strategic science plan
e Revised outlines for CMP/RP: MRP
e Specifying potential experimental options
e Specifying potential research design approaches
Specifying Program Priorities become critical early in the process due to the broad issues being
addressed in the science program. The SPG felt a critical objective needed from managers was to
establish science program priorities and attempted to revisit the original AMP goals and at least develop
a priority listing of the AMP goals. Although research information needs had been sequenced earlier by
TWG, monitoring projects were not sequenced. SPG developed an approach to address this objective.
An effort was committed to establish a “ranking” of goals and monitoring information needs, so

that the overall list of program information needs could be potentially reduced to fit available budgets.

11



Although accomplishments were made it became apparent that more time would have to be committed
to this objective at a later date. Selected results of this process are presented in Appendix E.

Specification of future core monitoring project priorities also proved to be a difficult process. As
noted above, attempts were made to prioritize the monitoring information needs with limited success. In
FY 2004 all listed monitoring information needs were categorized by color into three groups; green,
yellow and red. Adopting developed criteria and outcomes of the Core Monitoring Group, the green
monitoring projects would be proposed for evaluation and implementation first as provisional core
monitoring projects. However, they would have to be subjected to a review process and revision before
being accepted as a core monitoring projects. The review and revision process would be accomplished
by a combination of managers and scientists.

A process and a set of criteria as specified for FY 2007-2011 to be used in evaluating all
monitoring projects being considered for core monitoring status. The process and criteria provided in
Appendix F is a revision of a process originally drafted by the Core Monitoring Group. The first
projects to be evaluated using this process are scheduled for FY 2007. The SPG recommended
additional workshops to refine this process.

Characterizing critical science strategies in a Strategic Science Plan was one of the first steps in
developing planning documents. Initially, GCMRC felt the SSP and related strategies should be
developed and approved by the Center. A draft was created by GCMRC and reviewed by the Science
Advisors, who felt a more collaborative effort to developing strategies might assist the process.
GCMRC decided to develop a second approach in concert with the SPG. The resulting SSP, which lays
out several collaborative approaches for improving science in the GCD AMP, received positive reviews
from the Science Advisors.

Characterizing critical science questions to guide GCD AMP science has been adopted by the
SAs, GCMRC, SPG and TWG as a potentially improved method for driving the science planning and
implementation process. For this planning effort, GCMRC commissioned a formal Knowledge
Assessment to fully characterize areas of uncertainty (lack of complete knowledge). Where knowledge
on an information need does not exist, science questions were structured to guide research in developing
the needed information.

The Science Advisors were asked to review the assessment and reported a favorable review.
However, the SAs felt the number of questions was too large and too specific. Using the developed
questions and the KA, a smaller set of more focused critical questions was recommended. Members of

12



the SPG developed information sets and a table to document the linkage of the new science questions to
the set of information needs previously used to guide research additional efforts will be needed to
complete the table (Appendix G).

A developed word outline for the CMP/RP was continued at the start of this period. The most
important change that occurred during the period was to depart development of a Core Monitoring Plan
and a Research Plan as separate documents and merge the two efforts into one document, the
Monitoring and Research Plan (MRP). This action was taken to improve the integration of monitoring
and research activities and enhance the ecosystem science designs being developed for all GCMRC
science. Initially this new approved outline for the MRP targeted a very detailed specification of
individual projects.

Specifying potential experimental options is the effort by the SPG to design a Long Term
Experimental Plan (LTEP) that would best follow the past ten years of evaluation of the Secretary’s
Modified Low Fluctuating Flows (MLFF). In 1996 the Secretary of Interior issued a Record of Decision
(ROD) to implement and evaluate the MLFF flow regimes impacts on resources downstream of Glen
Canyon Dam. The MLFF regime has been subjected to extensive research which culminated in a 2005
USGS conference.

The conference proceedings and related science have provided mixed support for the MLFF
regime. Sufficient questions existed about its effectiveness, that the Secretary has requested evaluations
of several alternative flow regimes. These include flow and non-flow elements, most specifically a
Temperature Control Device (TCD)/Selective Withdrawal Structure (SWS) that could potentially be
used to warm water in the CRE to improve HBC habitat.

Efforts to develop a LTEP have been ongoing since 2004 by the TWG. An AMP LTEP
Committee determined in 2004 a hybrid design that included both management actions and experimental
actions would best support the AMP. In this science planning process the SPG first developed,
evaluated and reviewed four differing experimental options that include both flow and non-flow
elements. The four options were fully specified by the SPG and the flow regimes evaluated by GCMRC
as to probable impacts on resources. A potential significant range in impacts was indicated, but subject
to uncertainties as related in the KA. GCMRC did not evaluate selected non-flow activities as
mitigative strategies that could influence the outcomes of the evaluation, due to general lack of

knowledge of their potential impacts.
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Specifying an operable experimental research design is a significant science concern in the
AMP. The CRE is a very difficult location to conduct experiments with statistical reliability. The
associated variance in response variables is high, with limited options for reducing the variance. In this
setting, longer term block designs with minimal variables evaluated often improve chances for statistical
reliability. However, since flows through the system in any one time period are not fully controllable,
questions exist as to the applicability of a specific design over a time frame of five years or longer. The
SPG developed information sets on design alternatives and associated benefits and limitations. This
information is presented in GCMRCs’ final assessment report on four developed options.
March 2006 — June 2006 SPG Activities
The March — June 2006 period was utilized to develop refinements on all previously developed
proposals, and began to finalize drafts of documents. Activities occurred in all of the following areas.
e Strategic Science Plan
e Experimental Design
e Monitoring and Research Plan
e Biannual work Plan
e Annual Work Plan
e Long Term Experimental Plan
The Strategic Science Plan was rewritten into a final new revised draft for SPG review in this
period. The new revised SSP presents a strategy for engaging in a five year collaborative working
relationship of TWG, GCMRC, the Science Advisors and other GCD AMP groups to address the
following issues.
e Improved working partnership of GCMRC and TWG
e Developing funding capability to improve science program effectiveness, especially
experimental tests, i.e., BHBF, TCD, etc.
e Developing funding approaches for critical issues outside of the GCD AMP that effect CRE
resources
e Developing improved manager decision tools for establishing program priorities and tradeoff
analysis
e Assisting managers to develop desired future conditions (dfcs) for CRE Resources
e Developing improved approaches for CRE interdisciplinary ecosystem science
In this period, the SPG approved the new SSP and forwarded it to the TWG for adoption.

14



The Monitoring and Research Plan had been developed through outline and first draft stages
in the first two planning periods. The concept used was that the MRP would, in significant detail,
outline specific science and collaborative science/manager programs and approaches over five years to
implement the strategic elements of the SSP and other necessary science approaches. The MRP would
respond specifically to manager’s questions and science questions developed in the KA. The biennial
work plan (AWP) would then be used annually to step the proposed programs/projects/approaches into a
cost frame work (annual budget) annually.

During initial development on the Biennial Work Plan, approaches taken on the MRP were
reevaluated and the SPG decided to revise its philosophy in structuring the MRP and AWP. It was
decided to revise the MRP outline to document a more general specification of programs and projects
over a five year period. The BWPB would then be used to provide more explicit specification of
projects, objectives, designs, data collection and analysis etc. This change in approach required the SPG
to specify a new outline for the MRP and BWPB and redraft the MRP. This change resulted in
significant detail on program/project descriptions to be deleted from the MRP and transferred to the
AWP for 2007.

The development of a BWPB for 2007/2008 was determined to not be appropriate until the
TWG, AMWG and Secretary could be reached agreement on the LTEP. As such, for FY 2007, it was
determined that a transition Annual Work Plan (AWP) and budget be developed. However, because of
the effort put into out-year planning, it was decided that as appropriate, proposed FY 2007 activities
would specify related out year (08-09) activities programming.

An Annual Work Plan was proposed for development in FY 2007 and a general outline drafted
for the document. The science program was to be presented in three categories of programs/projects,
research and development, monitoring and experiments.

The AWP projects and programs are specified in response to GCD AMP Goals and specifically
in response to a combination of developed questions from AMWG and questions from the science
community as specified in the knowledge assessment. Further, for each project, data are provided for
over a dozen elements, clarifying methods, linkages to other projects, costs, etc.

The four Long Term Experimental Options developed in planning periods 1 and 2 were further
refined in this period. It was assumed that the Secretary and the AMWG desired from SPG a single
recommendation for the LTEP. As such, attempts were made to take the four proposed options and

build consensus for one experimental option. Generally consensus could be reached on a few issues
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such as implementation of BHBF’s, TCD, ramping rate studies, selected HBC activities, etc. However,
differences could not be resolved regarding flow regimes that favored higher fluctuating flows versus
lower steady flows with equal monthly volumes.

The SPG attempted to use voting to resolve the differences, but from the original four options
only the option that emulated the MLFF could clearly be excluded from the set. A more narrow vote
defined differences in support for steady flow and fluctuating flow options.

The process of extensive evaluation of options revealed that one flow attribute, and one non-flow
attribute, were significant sources of conflict in the group. The conflict over the flow attribute related to
how best to mitigate yoy HBC impacts in the July-October period as they are forced into the mainstem
by high LCR flows. Should it be accomplished with flow regimes, i.e. low steady flows or should it be
accomplished with the TCD. The non-flow attribute of greatest conflict is augmentation of the HBC
population with hatchery fish, i.e., stocking of pond reared HBC.

Toward the end of this planning period the Secretary provided guidance to the AMWG, TWG
and SPG that it was not necessary to provide one recommendation. As a result, the SPG decided to
provide detailed write-ups on the original four options and the three revised options.

Evaluations of the three revised options, (SPG A and B and C) were made. SPG A was
structured around a fluctuating flow regime and variable monthly volumes (600K-900KAF) permitting
more significant fluctuations (5-20 cfs) during peak summer (June-August) and winter (Dec.-Feb.)
power demand, with steady flows in September and October. Other non-flow strategies are involved to
mitigate resource impacts of high flows to HBC, sediment, etc, including; TCD, HBC translocation,
HBC enhancement plans, non-native fish control etc. In general this option was a modification of option
3 from the initial planning period. It was characterized by its proponents as a “kitchen sink™ approach in
which many actions were undertaken at once in an effort to benefit target resources.

SPG B was structured around a steady flow regime (approximately 8-12 cfs, emphasizing equal
monthly volumes (600KAF) to benefit HBC habitat, sediment retention and other resource values.

Other non-flow strategies are included, such as BHBF, non-native fish control, TCD, etc, butin a
restricted format. This option was generally referred to as option 4b from the first planning period.

SPG C was structured around a slightly suppressed fluctuating flow regime 5-18 cfs (as
contrasted with A), with a steady flow component (8-12 cfs) in Sept. and Oct, and variable monthly
volumes (600-900 KAF). Non-flow strategies include; TCD, non-native fish control, HBC
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translocation, HBC enhancement plans, BHBF, etc. This option was a modification of what was
originally characterized as option 2.

The original option 1 is similar to the MLFF approved in the ROD of 1996.

Potential resource impact assessments of the three revised flow options were completed. It revealed
differences between A and C, but much greater differences between each of these and option B.
Resource impact information developed on these three options were provided to the TWG.

The SPG attempted to finalize these three options during the planning period. No new options were
developed. It was generally accepted that option 1 would not be proposed for continued testing.

July — October, 2006 SPG Activities

This final planning period of the SPG was dedicated to refining and finalizing all SPG member
input to the FY 2007 AWP and budget, revised MRP and the SPG proposed experimental options.

Issues such as future program funding, appropriate specification and administration of management
actions, program prioritization, tradeoff methods, desired future condition of resources, etc, resurfaced,
but time did not permit providing any resolve to these issues. As noted above, was decided to identify
these unresolved issues to TWG and propose TWG, AMWG or another SPG like group resolve the
issues as soon as possible.

The FY 2007 AWP and Budget, as noted earlier, displaced the planned FY 2007/2008 BEWP
due to a necessity for TWG to approve the FY 2007 AWP by July 2006. The first BEWP for GCD
AMP was proposed to be moved to years FY 2008-2009. The FY 2008/2009 BEWP was determined by
the SPG to not be a required output of its deliberations. Instead completion of the activity would be
recommended to a FY 2007 successor to the SPG, the TWG or another GCD AMP group. The FY 2007
AWP and Budget would normally be developed by the Budget Ad Hoc Group (BAHG). However, the
SPG included the membership of the BAHG. As such, the BAHG decided to have the SPG conduct
development of the FY 2007 program and budget, as an expanded BAHG.

Several critical issues were addressed in the AWP, including:

1. Implementation of needed research and development, monitoring and experimental activities to

support new science, technology and monitoring approaches.

2. Approve continuation of monitoring activities deemed critical until such time that GCMRC and

TWG and/or another GCD AMP Group could complete the MRP process for specifying future

core monitoring programs/projects.
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3. Implementation of needed strategic processes and/or programs to address critical GCD AMP
issues including; improved manager/scientist working relations, core monitoring programs,
funding programs external to CRE, procedures for establishing program priorities and defining
desired future resource conditions, developing new interdisciplinary science approaches, etc.

4. Resolving balanced funding needs for continuing programs, new starts, research staff and the
adaptive management process.

The Science Advisors reviewed the AWP and recommended it for approval by the SPG based on
proposed revisions. The SAs proposed restructuring the text to illustrate linkages among programs,
better focus in science questions, and identification of priorities.

Final AWP projects for inclusion in the FY 2007 budget were developed, reviewed and approved by
SPG. SPG identified a small set of projects for further review by TWG. The TWG review provided
final AMWG recommendations on the SPG developed program and budget with minor revisions.

The AMWG review and approval process was developed in a September 6, 2006 conference call.
Minor revisions were made to the SPG and TWG proposed programs.

The FY 2007-2011 MRP and, its various components and drafts were developed and reviewed by
the SPG from June through August. Elements of the core monitoring proposed direction had been
evaluated previous to June. The direction for the core monitoring effort was initiated by the Core
Monitoring Plan Group(CMPG) in a Provisional Core Monitoring Plan (PCMP). Selected elements
were redrafted into the Monitoring and Research Plan (MRP) by adding sections in research,
development and experimentation.

The Science Advisors reviewed the revised MRP and recommended it for adoption by the SPG
based on proposed revisions. In an earlier review of the first draft MRP the SAs had proposed
significant revision which had been accomplished. Proposed revisions in the second draft related to;
developing better linkage of MRP programs, improved linkage of SSP, MRP and AWP with science
questions, greater specification of processes for program implementation, improved prioritization
methods.

The final structure of the MRP follows closely the format of the SSP and AWP, in that the programs
respond to manager goals and strategic questions. The structure of the MRP responds to the key science
strategies drafted in the SSP, priority manager goals and questions and key strategic science questions
from the KA.

The MRP calls for new processes and/or programs over the five year plan to address;
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e New modeling efforts for water quality and sediment resources, including TCD implementation

e Extensive research efforts in food base, HBC habitat assessments, and HBC population,
predation and competition evaluations

e Cultural resource benchmark studies on site characteristics

e Building bridges between scientists and managers

e Core monitoring programs

e Managers approaches to setting priorities and establishing tradeoffs

e New ecosystem science approaches

e Funding needed for programs outside the AMP

The MRP was recommended for TWG approval, based on reviews and proposed revisions in the
July SPG meeting. The GCMRC and SPG revised MRP was provided to TWG in October to be
considered for approval in the November.

The Long Term Experimental Plan Options were revised into their final form during this
planning period. Additional issues of funding and resource impact assessments were also evaluated.

The Office of the Secretary requested evaluations of all proposed options be expanded to include
both flow and non-flow components, specifically the implications of a selective withdrawal structure
(SWS/TCD). Also, because of high costs of the SWS/TCD, a longer planning period was proposed, i.e.
10-20 years.

To conduct these additional assessments and eliminate redundence in options evaluated to date, i.e.
options 1, 2, 3, 4, and SPG A, B, C, it was decided to merge all the previous options to a reduced set. A
baseline which would represent current ROD flows was chosen and three experimental alternatives, SPG
A, B, and C. The only option to have significant revision in this process was option A, which removed
the September/October steady flows. The SPG accepts the final option distributed by e-mail.

In the final month of the SPG tenure (September) it assigned a task team to complete its final
task, two assessments of the three options. One assessment conducted by WAPA was to determine
hydropower economic resource impacts of the four options. A second conducted by GCMRC was to
determine Biophysical, Socio-Cultural resource impacts of the four options. The SAs were to provide
final reviews of the assessments.

During the assessments two additional options were proposed. Because the SPG was to be

terminated October 1, 2006 the TWG evaluated the two proposals and voted to include only one into the
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final assessments. Because it was an optimum power option and similar to option A it was identified as
A variant (Av).

A brief description of the four final options, including in the baseline, is provided

in Table 1. Generally, the baseline represents ROD flows (MLFF); A variant, optimum power flows;

SPG A, high power flow fluctuations; SPG B, steady flows; SPG C slightly reduced fluctuating flows.

All options include operation of the SWS/TCD as a non-flow alternative.

All final required plans, assessments, reviews, reports, etc. of the SPG process were provided to

be Technical Work group for review and approval between June and October 2006. These included the

following.

1.

2
3
4.
5

Strategic Science Plan (SSP)

Monitoring and Research Plan (MRP)

FY 2007 annual Work Plan and Budget

Documentation on four recommended experimental options

Hydropower Economic Impact Assessment Report of Experimental Options and SA review
Report

Biophysical and Socio-Cultural Resource Impact Assessment of Four Experimental Options and

SA review Report

20



Table 1. Summary of flow and nonflow components of the four experimental
options under consideration by the Glen Canyon Dam Adaptive Management

Program. BASE operations (modified low fluctuating flow regime) are provided
for comparison. Each option is described as it would be implemented under an

annual release of 8.23 million acre-feet.

Flow/Nonflow | BASE Option A Option A Option B Option C
Treatment operations Variation
Increased daily | No Yes (increased by Yes (increased No Yes (increased by
flow 50% to 66% in by 25% to 66% 50% to 66% in
Flow fluctuations winter months and in all months winter months)
by 25% in summer except April
months) and