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From: SERENA MANKILLER <smankillflagmail.wr.usgs.gov>
To: <amy_heuslein@doi.gov>, <arp4@mail.infomagic.com>, <gcrg@infomagic.com>,
<zepid@nm.net>, <EcoPlan@aocl.com>, <bpersons@gf.state.az.us>, <spaicons@xpressweb.com>,
<csharris@adwr.state.az.us>, <cspalmer@wapa.gov>, <barrett@trilobyte.net>,
<dave.cohen@ravenrods.com>, <don_metz@fws.gov>, <jshiel@missc.state.wy.us>,
<cuszhman@yahoo.com>, <manders@usgs.gov>, <norm_henderson@nps.gov>,
<plehr@intermind.net>, <rpeterson@uc.usbr.gov>. <Randy.Seaholm@state.co.us>,
<johnson@flagstaff.az.us>, <nrwres.rking@state.u s>, <Robert_Winfree@nps.gov>,

T ' " -~ ' oom>, <V t.Kaplinski@nau.edu>

lan Res, nse to Comments

me
Nork Flan araft

This document was scheduled to be distributed to the TWG on 11/19/99 for
discussion at the [ -8 TWG meetit There are three
tables/attachments wincn are being finalized wuay and will be e-mailed on
Monday, Nov. 22. Alsc on Monday, a hard copy of the complete document will
be sent via Federal Express to official TWG members. We will request the
deliveries to be made Tuesday morning.

The document is entitled, "TWG Comments on October 22, 1999, Draft FY2001
Monitoring and Research Plan (dated 11/19/99) - Response to Comments." It
is also available in MS Word format at: http://130.© 3.161.89/amwg_new -

on the home page under the category "Announcen._nts & Recent Web Site
Postings,"” under "Response to Comments." Pleas  note that this document is
available only in Word and Adobe Acrobat formats

cC: <bgold@flagmail.wr.usgs.gov>, <lwhetton@uc.usbr.gov>




United States Department of the Interior

GRAND CANYON MONITORING AND RESEARCH CENTER
2255 N. Gemini Dr., Room 341
Flagstaff, AZ 86001-1637
520 556-7094 Telephone
520 556-7092 Fax

WWW.ZCmIC.gov

November 22, 1999

MEMORANUUM
To: Technical Work Group
From:  Barry Gold, Acting Chief
Subject: Documents for review at the December 7, 1999, TWG Meeting
Attached to this memo please find the following documents:

1. "Response to Comments" table.

2. Attachment 1 - Revised Current Knowledge for Biological Resources

3. Attachment 2 - Revised Summary Budget from page 117 of the FY 2001 Work Plan
4. Revised Table 2.1

5. Revised Table 2.2 ' _

6. New Figure 2.1 showing the schedule of PEPs in FY 2000 and FY 2001

These documents have been prepared to respond to the comments that you provided GCMRC on
the DRAFT (10/22/99) GCMRC FY 2001 Monitoring and Research Work Plan. We are
scheduled to review these documents at the TWG meeting on December 7, 1999, beginning at
2:30 p.m.

We plan to go through the "Response to Comments" table one comment at a time focusing on
those comments where one or more TWG members still have questions after reading the
response. We will refer to the associated documents (items 2 - 6 above) as needed during this
discussion. Once we have reviewed the responses, GCMRC will modify the DRAFT FY 2001
Work Plan for mailing to the AMWG.

We appreciate your comments and your help in improving the clarity and substance of the Work
Plan.
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(November 19, 1999)

" WG Comments on Octo er 22,1999 DRAFT FY2001 Monitoring and Research Plan

GENERAL PLAN - RESPONSE TO COMMENTS

Line # or
Page #

Comments and/or Recommended Action

GCMRC Response

US BUREAU OF RECLAMATION (10/31/99):

In general, the study plan is a great improvement from a resource integration perspective and
we appreciate GCMRC’s efforts. Coordination between the broad tables and the specific
project descriptions could be improved. The specificity of cultural resource proposals witliin
the context of broader projects should be increased to aflow the reader to understand exactly
what is proposed but we understand the time constraints under which the plan was modified
and that it is a work in progress.

No response required.

GC TRUST (11/8/99):
Congratulations to you and your staff on the new integrated tormat. 1 like the format very
much, and I have several suggestions that [ think wiil help strengthen the document.

(CONCLUSION)

The format of this plan is on the right track. I suggest thar the GCMRC staff and the TWG
stakeholders work together between now and the FY2002 plan to agree on format and content
on future work plans. We should continue to strive to make this a professional product that
reflects positively on the AMP, and is of maximum utility to the Center and the stakeholders.

No response required.

GCMRC would welcome the opportunity to work with
the GC Trust and the rest of the TWG 10 strengthen
the format and the content of the Annual Work Plan
between now and the time we begin developing the
FY 2002 Work Plan.




THE HOP1 TRIBE (1 1/15/99):

The Hopi Tribe has reviewed the FY2001 Monitoring and Research Work Plan and has the
following comments. The Hopi Tribe appreciates the Grand Canyon Monitoning and Research
Center's efforts .- -ard integrating the various resource programs into a more holistic
monitoring and research strategy. However, a truly holistic ecosystein monitoring and rescarch
strategy is not yet reflected in this draft work plan. The basis for the lack of this integration is
probably two fold. One, we have not yet achieved the level of scientific understanding of the
interconnectedness of resources that comprise the Colorado River ecosystem to design an
integrated and holistic monitoring and rescarch program; and, two, there has not been
sutficient effort, by both the GCMRC and the participating tribes, to identify the various
resources of traditional ~»ltural concermn and integrate these resource concerns across resource
categories within the design of a integrated monitoring and rescarch program.

Efforts have been initiated to review GCMRC projects
using integrated perspectives. These efforts will be
continued and expanded. GCMRC has begun meeting
with the tribes on a regular basis. 1t is hoped that
these meetings will provide the opportunity to
incorporate broader tribal perspectives throughout
GCMRC programs.

CREDA (11/5/99): REQUEST FOR ADDITIONAL MONITORING
For your intormation, CREDA will request AMWG 1o recommend to the Secretary that the
GCMRC be directed to reprogram tunds i 2000 and 2001 to initiate the monitoring of {lows a

short distance downstream from the dam. This is critical to getting resolution to the question of

how much cffect putting the plant on AGC during downramp hours has on flow patterns i the
Glen Canyon reach. There are funds programmed in both years for unsolicited proposals and
TWG/AMWG requests sulficient to begin this critical monitoring program. it would appear
that the MO and IN discussion on stream tlow monitoring on pg. 29 of the FY2001 plan would
support this request.

Issues of impacts to resources related to ramping rates
were studied and discussed rather extensively during
the EIS period. The results of those studies tormed
the basis for the preferred alternative that eventually
was adopted as the Record-of-Decision by the
Secretary of the lnicrior.

Additional studies on effects of ramping rates on
resources specifically located in the tailwaters reach
may be needed for issues not studied during the EIS.
Before initiating new studies, an analysis of existing
and historical data should be conducted, to see if it
sheds any light on the concerns being raised. This
analysis of historical data is also important to
designing an appropriate monitoring program.

S




CREDA (cont'd)

The first step in meeting new information necds ]
related to ramping rates is to design and implement a
monitoring prograin that is sufficiently robust to detect |
impacts of changing hourly operations. Beyond

monitoring, specific research can only be designed, 0

whether by proposers or the GCMRC, when
hypotheses are clearly articulated relative to perceinved

impacts of ramping rates related to the ROD, or those |

that depart tfrom the ROD.

With respect to initiating a monitoring program, the
Glen Canyon gage can be brought back into operation
in a short time for a cost of about $27,000 in FY 2000.
The study design for addressing the impacts ot
ramping rates needs to be carefully thought out by
GCMRC and its cooperators; e.g. w.r.t the food basc,
recreation, native fishes, etc. The TWG needs (o
clearly state what the questions are that need to be
addressed, as well as the process and schedule for
decision making once the research results are
available.

WAPA (11/8/99): GENERAL

Dam releases intended to comply with the 1300 ¢fs down ramp restriction, including system-
dependent fluctuations around the 1500 cfs ramping rate target, have been a contentious issue
for some stakeholders in the AMP. Minor exceedences of the down ramp restriction have been
reported. System fluctuations around the target are, also, reported as exceedences. As a result,
automatic generation control operations are sometimes removed from Glen Canyon Dam
during down ramp periods. However, the effects of such minor variances downstream have
not been investigated. The need for scientific study is presented to deternine the impacts of
system-generated fluctuations on downstream resources (biological, physical, and cultural).
Westem in collaboration with concerned stakcholders will propose a study plan to address this
issue. The proposal will address MO | and IN 1.1, either as an unsolicited proposal or in
response to the proposed project guidance titled Long-term Monitoring of Streamflow and
Fine-sediment Transport in the Main Channel Colorado, Paria, and Little Colorado Rivers
(page 77 of the draft Workplan). It may be bencficial to initiate this proposal (unsolicited) as
part of the FY2000 Workplan.

See response to comment by CREDA above.

GCMRC believes that a better way to proceed than for
"Western in collaboration with concerned stakeholders
to propose a study pian,” would be for Western in
collaboration with concerned stakeholders to clearly
articulate the questions they would like to sec
addressed through a study, to present this to the TWG,
and gain the support of the TWG for such a study to
be a priority item. With that guidance, GCMRC
would work to develop a study plan and/or RFP to
address the identified questions.




CHAPTER 1

GEOGRAPHIC AND INSTITUTIONAL SCOPE RESPONSE TO COMMENTS

Pg. 4
Linc 68

WAPA 11/5/99

1 clearly understand that the PA uses 256,000 cts as the flow impact limit on which to basc
subsequent monitoring and research activities. 1 also understand this is 1. . . factor under
GCMRC’s control. 1 will make the pomt anyway. 256,000 cts does not niake sense for
current day or future operation philosophy for the dam. 1t is conceivable that in future ycurs
the AMP may address regulatory clearance 1o intentionally release flows up to 100,000 cfs 1t
is not conceivable that by intentional human decision we would ever release flow cven
approaching 256,000 cfs for the purposes of this program. Any flow through dam facilities
much above 100,000 cfs would only occur as human reaction to an act of nature (¢.g. mid-
1980s tlood). The burden imposed on thie AMP by this unrealistic tlow impact limit should be
revised to reflect current-day operation philosophy.

Consistent with guidance received from the
TWG/AMWG, GCMRC has used the defimtion of
Geographic and Institutional Scope contained in the
FY 1997 - 2002 Strategic Plan which currently
govermns GCMRC activitics under the AMP.

Pg. 4
Line 70

CREDA 11/5/99:
What is basis for 100,000 cls level? According to the sentence, this is the level of inundation
impacts to physical, biological, recreational and other resources.

Consistent with guidance received lrom the
TWG/AMWG, GCMRC has used the definition of
Geographic and Institutional Scope contained in the
FY 1997 - 2002 Strategic Plan which currently
governs GCMRC activitics under the AMP.

Pu. 4
Liues 75-84

CREDA 11/5/99:
CREDA supports this statement of constraints on the GCMRC program.

To make this statement consistent with lines 72-74,
GCMRC proposes to add the word "primarily” on line
83 afier the statement ". .. the effects of the Scecretary's
actions..."

S -
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Chapter | (cont'd)

CURRENT KNOWLEDGE — RESPONSE TO COMMENTS

Pgs. 5-20

GC TRUST (11/8/99): CURRENT KNOWLEDGE

1 think this section should eventually be a synthiesis of our understanding of ccosystemn
tunction. As such it will be of tremendous utiiity to the stakeholders. This section should paint
the big picture of the relationships between ceosystem patterns (abundance and distribution)
and ecosystem processes (physical and biological drivers of ecosystem patierns), and
demonstrate the “ecosystem science appmuuh Ld”l.d for in tho. Center’s mission statcment
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dlsmss huw our unders(andmb ol pd((uu and process is smnlar or dlssmulm with other river
ecosystems. The use of visuals such as causal loop diagrams' would be helpiul, as would a
rigorous citing of pertinent references. | understand that this is a significant challenge and
beyond our reach this year, but we should stiive to achicve it in the upcoming FY2002 plan.
The format of the Current Knowledge sections should be consistent. I would like the
Biological and Cultural Resources sections iiv the FY2001 plan be revised so that they tollow
the format of the Physical Resources section A clearer explanation of how the TP activities
relate to each other and contribute to a whole 1s also needed.

The state of knowledge for biological resources is
expanded. It contains information associated with
sp
an
do

I

the technical support section starting at fine 447 and
are also shown in figure 3.2, Additional information
on the I'T program can be found in the draft FY2000
2004 strategic plan.

The Socio-cultural resources sections have been re-
formatted into Previous and On-going Investigations
sections to reflect the format used in the Physical
Resources section.

Line 286: Previous Investigations:

Line 295: Ongoing Investigations:

Line 328: Previous Investigations:

Line 335: Ongoing lnvestigations:

| - e

! Sce lord, A.

1999 Modcling the environment: an introduction to system dynamics models of environmental systems. Island Press, Washington, D.C. (GC Trust footnote)




Pg. S

AGFD (11/3/99):

The section on Sediment and Water Resources is good and provides a clear overview of the
state of knowledge and current (FY99) projects. The Biological Resources section would
benefit froi: additional information regarding ongoing contiacts. Several projects were
excluded from this section (aquatic foodbase |phyto-benthic community], Lees Ferry trout
fishery, and riparian vegetation) and should be summarized as was done for the sediment and
water resources section. Throughout the Current Knowledge section | found few relerences to
other program areas (o indicate integralion across resource progiains.

The state of knowledge for biological resources is
expanded. It contains information associated with
specific contracts currently funded. A copy of the
amended state of knowledge is attached to this
document.

Pp. 8
Lines 185 & 222

US BUREAU OF RECLAMATION 10/31/99: BIOLOGICAL RESOURCES
With respect to the lower threshold of main channel sediment storage accumulation, lines 185
and 222 should be consistent.

The text in these two sentences has been revised 1o
achieve consistency, and the flow level referred to in
each is actually estimated to be about 8,000 c¢fs on the
basis of preliminary rescarch.

Pg. 9,10
Beginning with
line 230
Line 232

l.ine 258

US BUREAU OF RECLAMATION 10/31/99: BIOLOGICAIL RESOURCLS

The biological status of canyon resources should be expanded to give the reader a sense of the
current state of these resources. This section is limited to endangered species issues and is
very brief compared to the physical, cultural and IT resource arcas. Topics such as the status
of the trout fishery, food base, water quality, and vegetation should be covered.

Replace “impending” with “potential”.

Replace “operations” with “NLEPA analysis™.

The state of knowledge for biological resources is
expanded. It contains information assuciated with
specific contracts currently funded. A copy of the
amended state of knowledge is attached to this
document

The recommended changes no longer apply to the
content of the revised current knowledge.

This is addressed in the previous conunent.

Pg. 10
l.ine 263-264

GC TRUST (11/8/99): BIOLOGICAL RESOURCES
Change sentence to something like “Brood parasitism may also affect fledgling success” and
cite appropriate reference(s).

I he intent of the phrasing was to note that other
factors may be playing a role in fledgling success
besides cowbirds ! I.is been rewritten as “While
parasitism on flycatcher nests by cowbirds does affect
will.vv flycatcher success, other factors may also be
aftecung fledgling success.”

- e ...




Pg. 10
Line 264

Pe. 11
Lines 275-277

Lines 297-300

Pg. 12
Fines 308-310

rg. 13
Lines 325-327

US FISH & WILDLIFE SERVICE 11/12/99: BIOLOGICAL RESOURCES
Not sure why the sentence reads : Parasitisin on {lycatcher eggs may also affect fledglng
success. Cowbird parasitism on flycatchers in Grand Canyon has been well documented.

GC TRUST (11/8/99): SOCIO-CULTURAL
Is this goal internally consistent? What does it incan for such a dynamic ccosystem o protect
plants and animals in situ?

Because erosion is a “natural process,” does the use of “natural processes”™ in this sentence
mean natural processes operating within the range of natural/historic variabihty” This needs to
be clarified here and throughout the cultural resources section,

US BUREAU OF RECLAMATION 10/31/99: SOCIO-CULTURAL
The sentence at lines 308 - 310 should be expanded to include pre-dam processes to
understand how the frequency and magnitude ot pre-dam floods preserved cultural sites.

GC TRUST (11/8/99): SOCIO-CULTURAL - Recreational Resources
Clarify whether “mainstemn base levels” refers to a geomorphic surtace, or to base flow.

| e mm o w mm e g mm mm o ww em e
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The intent of the phrasing was to note that other
factors may be playing a role in fledgling success
besides cowbirds. It will be rewritten as “While
parasitism on flycatcher nests by cowbirds does aticcl
willow flycatcher success, other {actors may also be
atfecting fledgling success.”

Ihis goal refers primarily to cultural resonrees that
have fixed locations such as archaeological sites and
traditional resources such as plant locations, springs,
physical landiorms etc.

Line 297 -300 has been clarified to read: "While
some surface crosion is due to natural processes that
are unrelated to dam operations, sediment loss from
erosional processes believed to be related to dum
operations and mainstem water levels, and head
cutting arroyos appear to impact archaeological sies
at specific locations.”

Line # 310 has been clanified to read: ™. _dum
operations. These data can then be used to analy zc
available information on pre-dam processes that
affected cultural site preservation.”

Mainstem base levels refer to base flow




Pg. 13
Line 325-342

WAPA COMMENTS 11/5/99: SOCIO-CULTURAL

Constant, heavy recreational use of campable beaches must also be a significant erosion factor.

I have yel Lo see a proposed project to cvaluate this aspect of beach erosion, yet this is one
erosive element we can control. Pre-dam recreational impacts to beaches were insignificant
compared to the current level of use. Temporary increases in campsite number and size
resulting from flood flows may be the only operational mitigation for maintaining sediment
deposits above normal fluctuations, but regulating beach use could extend that temporary
benefit.

With regard to the first WAPA comment here, Fagiee
that this is one aspect of the program that has been
absent; the others include the role of acolian
reworking of sand bars versus dam operations and
recreational camping, as well as the impacts of
motorized boat wakes and their possible erostonal
impacts on pre-dam terraces in the Glen Canyon
reach.

L.ine #340 on: Data on beach use trequency is
currently being collected by an NPS study and will L
available in 'Y 2001 for use in future studics
investigating human impacts 10 beach sites.

Pg. 16
Line 423

US BUREAU OF RECLAMATION 1/31/99: INFORMATIOM TECHNOLOGIES
Justification should be given for purchasing a multi-beam systcm ather than contracting tor
the channel map of the entire study area.

A hydrographic multibeam contractor gencrally ases
equipment and methodology designed for a specitic
purpose such as oceanic and open water applications
GCMRC has worked to develop this application for a
swift-water system (dealing with white water boat
design, environmentally scated equipment, and softarc
development). In-house capability provides the
flexibility to conduct change detection associated with
monitoring or event driven episudes ke BHBFES that
have short lead times.

Our investigations to date of available contracting
capability indicate that there would be development
time required and substantial associated costs (ca.
$425,000) for mapping the channel  jugh a private
contractor. In addition, this would not provide the
capability for the type of change detection monitoring
notec ___ 'e. GCMRC will i te the cost
effectiveness of in-house vs. contracting for obtainimg
one time full channel bathymetry.

A Y Y
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WAPA COMMENTS 11/8/99
Pg. 18 Whatever is done for the remote sensing project, cultural needs to be involved to cnsure the i.ine # 488 notes past recommendations ot a PLLP.
Line 488 remote sensing data that is acquired will be usetul and not duplicative [See Page 51, Line 986].
iLine # 986 applies these recommendations to a
proposed cultural project. The cultural resource
program manager will oversee this project to ensurce
that it will be usciul and there is no duplication

Pgs. 18-19 CREDA 11/5/99: INFORMATION TECHNOLOGIES PROGRAM
Lines 475,476, Given the slow start, will the entire $400,000 be required in FY 2000 or 20017 The remote sensing initiative is programmed to start w
521-5258 FY2000. We are in the process of contracting for a

remote sensing coordinator. The tull $100K will be
required to complete all RS activities proposed in the
Y2001 plan. Siilarly, we expect the full $400K will
be required to complete the RS activities proposed tor
FY2001. These funds are nceded to implement the
strategic plan that guides the remote sensing initiative

The remote-sensing initiative is on track given that
several field studies have been initiated. Examples
include: LIDAR, HYDICI:, NGS and Emerge
overflights, as well as evaluations of digital
photogrammetry, use of oblique stereo-
photogrammetry, and development and hield testing of
multi-beam, and swath bathymetry.

US BUREAU OF RECLAMATION 10/31/99: Fig 1.2 - GIS Sites Map
Pg. 20 The map is too small to be ol value. Lither delete or print landscape and enlarged to allow the | The map will be printed landscape or a new map will

Map reader to understand the GIS sites. be provided that is more legible. |
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Chapter 1 (cont'd) PROGRAM INTEGRATION - RESPONSE TO COMMENTS

GC TRUST (11/8/99): The prioritization process for the existing MOs and
Pgs. 21,22 and | I would like to see some discussion on the strategy for addressing the multitede of INs that INs has been described in detail as an appendix to the
Figure 1.3, have been identificd. Which ones are the highest priorities and why? How do you bundle strategic plan. As has been stated at previous TWG

several INs into an RFP? What is an ideal sequence of rescarch projects? meetings, our strategy consists of designing

For me, Figure 1.3 does not add clarity to the text. monitoring programs that yields data which can

subsequently be analyzed to address more than one
information need and to develop speciiic research
activities for this information needs that can only be
addressed through a specific research activity. n
working with the prioritized INs, GCMRC would
concur that it does not appear that the current
prioritization always represents a logical sequence ol
what needs to be known first and looks forward to
working with the TWG in developing such a
framework as we revise the MOs and INs.

Chapter 1 (cont'd) MANAGEMENT OBJECTIVES AND INFORMA1iON NEEDS - RESPONSE TO COMMENTS

CREDA 11/5/99:

Pg. 21 See 632-634 [Schedule and Budget]. According to the Loveless Guidance Document, the This is true. The AMWG can only make
Lines 543-544 AMWG makes recommendations regarding MOs and INs and dollars made available 10 recommendations to the Secretary. The line 543 has
GCMBRC to achieve the MOs etc. and does not make decisions. been rewritten to read:”...intended to address the

management objectives and prioritized wlorniation
needs recommended by the AMWG to the Secretary
and approved by the Secretary for use in developing
priorities for monitoring and research activities for the
Cc lo River ecosystem.”

Y W IR Y
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Chapter 1 (cont'd)

PROTOCOL EVALUATION PROGRAM - RESPONSE TO COMMENTS

Pgs. 21-23

GC TRUST (11/8/99):

1t would be useful 1o use a table or imcline to show which PEPs have been completed, and
when upcoming ones are planned. Use associated text to define the process and justify the
timetable.

A figure showing the schedule of PEPs has been
added to chapter 2 and 15 included as an attachment
with this table (I'ig 2.1

Chapter 1 (cont'd)

CONTINGENCY PLANNING - RESPONSE TO COMMENTS

line 605

Under the topic of the temperature control device, it states that the structure will not be in
operation until 2002, which means that all of the pre-operational testing and surveys should be
conducted during the implementation of this 2001 plan. Yet, later in the document beginning
on line 1518 under New Research Associated with Experimental Flows for Fish and
Temperature Control Device, only preliminary projects are identified. Since the TCD
workshop has not taken place, I suspect that both of these sections will need to be re-written to
adequately prepare us for testing the TCD in 2001.

Pg. 23 WAPA COMMENTS 11/5/99
Line 590 Correct “Authority” to “*Administration ” Corrected to read "Western Area Power
Line 592 Administration”
When the BHBF contingency 1s addiessed tor Y2001, contingency planning activities should | Compliance activities are not addressed as part of the
include time 1o address compliance activities. contingency planning because the current process
calls for having comphiance completed in Fanuary of
the given year so that a BHBI can occur anytime
between January - July of that year, assuming the
hydrologic triggering and resource criteria are mel.
Chapter 1 (cont'd) FUTURE CHALLENGES - RESPONSE TO COMMENTS
Pg. 24 US FISH & WILDLIFE SERVICE (11/12/99): - The final draft for a science plan associated with the

TCD will be completed by March 2000 and revised
studies associated with the 1CD will be discussed
with the TWG and incorporated into the 'Y2001 plan
at this time, as appropriate.

There is a typographical error on line 620, it should
read January 2001 not January 2000 as this plan is fur




[ US FWS (cont'd): 'Y 2001. The SWCA final report on endangered tish
rescarch flows should be available in the Spring of
Pg. 24 It states that we assume that a decision for implementing SASF will be made in January 2000 [ 2000.
Beginning on for implementing in FY 2001. Please clarify whether the SWCA contract which addresses this
Line 616 issue will have a report available in January to help make this decision. 1f the report is not If this occurs, GCMRC will do its best to expedite
available for deliberations in this decision making, how will the document be used? completion of the SWCA report and make it available

to the TWG for their use in making recommendations
concerning the implementation of a SASE.
Deferring the decision making on whether to conduct SASE until 2001 may not meet

Reclamation's obligations under the ESA. Reclamation is committed to conducting Since this plan it £ FY2001, we assume the odds you
experimental low flows during the first 8 23 maf year. 12001 is a low water year, are talking about are for 2001. Randy Petersen has
Reclamation will be forced to make a decision about flows for native fish. stated that, "The odds of 2001 being an 8.23 MAF

year are approximately 259 and the odds of a BHIBTE
Also, what are the odds for 2000 being a 8.23 year. 1t the odds are suntlar to the odds of a occurring in 2001 are approximately 33%0."

BHBF, planning for the two events should be treated the same.

US BUREAU OF RECLAMATION (10/31/99):

Pg. 24, Line 607 | Revise “the construction” to “potentially both the construction™ Line 607 has been revised as proposed.
Line 608 Delete “possible™ “possibie” has been deleted from line 608
Line 609 and The term SASF was tied to a specific GCDELS alternative, while one of the Biological the phrase "endangered fish research flows” has been
following Opinion RPA’s called for a test of low steady summer flows. As currently understood, the deleted tfrom line 609
research addresses the latter and the terms should be replaced throughout the FY 2001 study
plan.

N R R
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Chapter 1 (cout'd)

SCHEDULE AND BUDGET - RESPONSE TO COMMENTS

Pgs. 24-25
Lines 616-629

CREDA (11/5/99):
CREDA supports use of Sec. 8 funds for this program.

No response needed.

Pg. 25
Line 622 and
following

US BUREAU OF RECLAMATION (10/31/99):
The funding of research of low steady summnier flows does not come tfrom Section 8
appropriated funds. As part of the 1956 Colorado River Storage Project Act, Section § funds

are tied specifically to the construction of facilities to benefit recreation and fish and wildlife,

such as the TCD. As was previously discussed in a TWG meeting, this research would be
contingency funded as would BUBF research. Line 2779 and the budget table on page 117
correctly list the use of Section § funds. This should be corrected throughout the study plan,
including page 37 of table 2.1.

L.ine 626 will be revised 1o read: Again, we would
expect to support this additional work from
contingency funds.

l'able 2.1 (Attached) has also been corrected.

While the Alows may be triggered by hydrology, the
need for preliminary data associated with a particulur
flow cannot be overlooked. If the flow is a treatment
and therefore an experiment, then data needs to be
collected prior to, during and after the treatment to
determine the effect of the treatment. Many of the
questions associated with cither a TCD or steady
flows are similar because both treatments have stntlar
objectives. Contingency funding may be usced during
a steady flow event, but other funds are needed to
address pre-treatment data collection ceftorts.

Pg. 25
L.ines 638-639

CREDA (11/5/99):

What is the source of the $1416mil mentioned here”? Where does it appear in the Table on pg.

117? Should it be the $1068mil discussed at fast AMWG meeting?

The $1,416 mallion figure supports the above the fme
activities. These include Bureau Administration ol the
AMWG, TWG and SAB, Bureau Administration ol
the AMP, and support of the PA.




CHAPTER 2

SCIENTIFIC ACT1VITIES - RESPONSE TO COMMENTS

AGFD (11/3/99): GENERAL

| appreciate the efforts of the Grand Canyon Monitoring and Research Center (GCMRC) to
integrate projects across resource categories and realize that it is a difficult task and a major
challenge for GCMRC. While the structure of Table 2.1 suggests that there will be integiation
across resource areas, it is unclear both in the table and in the teat of the Plan how that
integration will be accomplished. In several sections of the Plan there are phrases such as
"community change data associated with food or habitat resources will be extracted from
phyto-benthic and sediment monitoring data”. However it is not clear how the extraction will
be done, or who will be responsible for the integration. The sections on integration need more
detail. I expect the Center to take the lead in ensuring that both the sharing and analysis of
data take place. That has been a problem in the past that 1 know you are working to resolve
There needs to be integration of projects during the design phase so that data aie collected

concurrently (spatially and temporally) for valid integration to take place. Isaw no mention of

ensuring integration during the project design, only after the data were collected. This has not
worked well in the past, and unless procedures are changed to integrate duting the design of
monitoring projects, integration likely will not take place.

GCMRC has intiated a number of activities aimed at
developing an integrated approach and program for
monitoring the Colorado River ecosystem. These
begin with the conceptual modeling activitics intiated
in FY 1998 to develop an overall framework for
understanding the Colorado River ecosystem. Model
development is ongoing as are synthesis activities i
cach resource area. Protocol evaluation activities have
been initiated with the specific goal of developing
long-term monitoring programs that are integrated
across resources. A primary role of GCMRC’s
program managers is to insurce that monitoring is
conducting in a linked fashion and the resulting data
are integrated across resources. The projects
described in the FY2001 initiate this integration and
necessitate multiple IN’s being included in a single
project. Information technology activitics like the
development of a database will further this effort.
Monitoring and research KI'Ps will be written in ways
that allow and promote proposers opportunitics to
design highly integrated studies where one of the min
goals is to understand the ecological linkages of the
Colorado river ecosystem. The science plan
developed for the FY99 BHBF was designed to
promote integration in both data collection and
analysis.

S —— . N
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GLEN CANYON NATIONAL RECREATION AREA (11/15/99):

1. Multiple MO/INSs for single projects - In most cases inore than one IN is specified under a 1. Montoring and research programs are designed o
single project title (see Table 2.1). In fact, in one instance, 12 INs are specified for a single collect data which can then be analyzed to address
general project title. [t is unclear how such broad project objectives can translate nto multiple INs.

monitoring/research programs that will answer specific IN questions. Granted, the projects as
described will likely provide general trend intformation but IN requirements are much more
specific then that.

2. Unclear project titles - In many cases project titles are an amalgam of several MO/INs. In 2. The project utles in the tables and text have been
certain cases the titles are so general that it is impossible for the reader to understand what revised and made consistent. In addition, the INs
information will actually be gathered. addressed by each project have been clarified

See revised Table 2.1 (Attached).

3. Specifying methodology inappropriate - It i1s unclear why the plan specifies project 3. Specitic methodologies associated with
methodologies when RFP bidders should specity them. Since scientific review panels will monitoring are appropriate if the intent is to
evaluate the credibility of each project methodology offered, why is GCMRC specilying establish consistent measurement and data
methodologies before proposals are received. collection. This is different from research

projects that are open to more creativity.

4. IN selection process not specified - The priorities specitied in the plan do not seem 4. Seerevised Table 2.1
consistent with those set by the TWG/AMWG. The reasons for this apparent change in
priorities should be explained. For example, under Native Fish MO 8, IN 8.2 and 8.3 are
selected but have low priority while higher priority INs are ignored (IN 8.1, 8.5, 8.6). Under
trout MO 2, IN 2.3 is selected while other higher priority INs are not included.

5. Unclear relationship between project title and MO/INs - Certain projects lack clear 5. Seerevised Table 2.1
relevance between their title and the MO/INs specified. For example, under the project
entitled "Streamflow and fine sediment transport” are MOs related to water quality. This MO
and related INs would be more appropriately placed in the IWQP project area.

6. Incomplete project information in Table 2.1 - Certain projects in table 2.1 lack relevant 6. See revised Table 2.1
MOV/IN information as well as any description of methodology.




GCNRA (cont'd)

7. Table 2.2 incomplete - Table 2.2 has numerous missing entries, Le., TBD. It would seem
appropriate that a final draft ot a plan should be complete before TWG is asked to review it.

8. Projects not in Table 2.1 - Certain cultural projects (pages 49 and 52) are described in the
text but not listed in Table 2.1.

9. Basic research questions - There are several basic research questions that should be
answered through the FY-2001 plan related to the following:

- Native fish use of and need for backwater habitat. We keep discussing lows that
will establish such habitat but do not know the relationship or need with native fish.

- Determine the primary tood source of native fish. Arc native fish now dependent on
the river primary productivity for food (autochthonous) or are they opportunistic and use what
ever is available?

- Relative importance of marsh habitat in the river corridor.
The first two questions are basic but control and justify our need for such management actions
as BHBFs. It would scem in order to justify continued use of such management actions that
the research be there to back them up.

7.

8.

We stated at the TWG meeting when the plan was

handed out that Table 2.2 was incomplete. The

reason for this was the change i project budgeting
and accounting resulting from this etfort to
integrate scientific activities across projects. The
revised Table 2.2 is now complete.

See revised 1able 2.1

Habitat relationships are supposed to be addressed
through current contracts with F'WS and the
backwater Lesis being conducted by AGED
and Larry Stevens. Once these reports are
received, we will consider next steps. Food
source relationships are being examined througl
the stable isotope analyses being conducted by
NAU, once thist utis received, we will
consider next steps. Relative importance of
marsh habitat will be addressed through the
vegetation synthesis work and the trophic
relationships work contracted for in FY 2000 wili
begin to address this 1ssue.

lo
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WAPA (11/5/99): FORMAT

| For each “ongoing” project presented it would be informative to include in the project These formatting suggestions have been mcorporated
description a synopsis of current status. What has been accomplished in the previous ycar(s) into tables 2.1 and 2.2, and has resulted in improved
of study. The reader then has a better idea of where the continued study is headed and if it is clarity for tracking the linkages between tables 2.1 and
headed in the right direction. This is included to some degree in the Current Knowledge 2.2, the project descriptions and the budget summiny
section on page S, but would be more helptul it addressed within the specific project in Chapter 3.
description.
The organization of Table 2.1 is not clear. Category titles (e.g. “Terrestrial Leosy stem Additional categories for “Surveying” and “GIS” have
Projects” or “Physical Resources Program™) tor the listed proposed projects would help. Also | been added to Table 2.1, in addition to the 1T column

the titles of the projects presented should be consistent with those in the narrative section and This was donc to show what projects require GIS and

presented in the same order for the convenicnce of the reader. surveying support from GCMRC. The budget totals
for each row reflect only the costs of contracting and

logistics. The totals for cach column retlect only the
contracted program costs. Once GCMRC reaches
agreement with the AMWG Budget Format Ad hoc
group, on the final budget formatting, inclusion of
See the general comment for Line 670-1674. regarding the level of information provided to the | other costs, as appropriate, will be added to the tabic.
reader for each project.

Additional activities listed in the chapter 3 summary
budget under Cultural Resources, such as outreach,
The budget information presented for cach project and for program areas needs a direct, will be added to Table 2.2

trackable connection to the budget summary page on page 117.
The titles in the tables have been revised to match the
project description, and they have been reordered to
follow the order of the text.

The project titles and their order now correspond in
both table 2.1 and 2.2 and n the text portion of
chapter 2.




Pg. 26

Lines 657-661

AGFD (11/3/99):

The text in this section indicates that there will be a five-year strategy ot protocol evaluation,
remote-sensing technology development and ongoing program development intended to
produce an integrated long-term monitoring and research program.

Were unclear in describing which programs were "ongoing™. "integrated” and "new” projects.

Can you clarify that section? Does "ongoing" mean transition montoring (moving from the
b/ going & ¥

present data collection program to a long-term monitoring program) or does it mean that a
long-term monitoring program will be in place?

-t-.-L------‘._-

This refers to the strategy described in the sirategic
plan, the PEP prospectus and the Stiategy for
Evaluating Remote Sensing.

The text on lines 657-661 has been revised to read:
“Lach ot these projects are classifie 1as cither: 1)
Ongoing — meaning a continuation ol etforts
supported during FY’s 1998-2000 without

Maditication — meaning that efforts supported in FY’s
1998-2000 will continue, but with some moditication
in methods or focus based on PEP or other review
recommendations or information nceds; and 3) New
meaning that the project is a new research ettoit, or o
component of th. draft long-term monitoring plan
using current or new alternative methods and sanipling
designs. Because the existing science program is still
in a transitional phase and is evolving toward a fully
integrated design, some of the FY 2001 science
activities will remain “ongoing,” or “ongoing with
modification,” until such time that PEP activities aic
completed program-wide. In the case that formerly
used methods and designs are found to fully meet
information needs, scientific standards and cost
cfficiency, ongoing efforts will be continued as part ol
long-terin monitoring.

New projects described under the “integrated
terrestrial and aquatic” heading in the text and i
Table 2.1, represent initial steps toward implementing
the draft long-term monitoring program. For example.
in the FY 2001 Workplan, most of these contain
elements formerly described as components of the
“Physical Resource” research and nionitoring under
the GCES and FY’s 1997-2000, GCMRC annual
plans, but are often complimented by new
“alternative” or modified sampling methods and
designs that were identified through the PL g
review process completed in fall 1999

I8
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TABLE 2.1 SUMMARY TABLE OF FY2001 PROJECT TITLES & ASSOCIATED MO'S & IN'S

-

AGFD (11/3/99):
I had some difficult understanding this table and might offer a few general suggestions. In the
"how accomplished" column it would be nice to see a reference to a specific project as was
done in the State of Knowledge section on physical resources section. That way the reader can
tell who is doing the work, if it is part of an ongoing project or is a new project. Perhaps the
project title column should indicate who the P s for ongoing work?

Fine grained sediment storage — Should include MO's for “phyto-benthic community”. The
[.N. on "availability and quality of spawning substrate in Glen Canyon reach..." could also be

included in the "coarse sediment inputs” project if you consider gravel to be coarse sediment.

Monitoring status and trends of Lees Ferry trout fishery — Will "how accomiplished”
depend on the results of the PEP? Suggest replace "SCUBA" with "SCUBA, snorkel or other
methods depending on results of the FY2000 PEP".

An excellent suggestion. The revised tables will
reflect these suggestions. along with other changes
that are being planncd to improve their information
content.

Table 2.1 is a synopsis of the project descriptions that
follow. In an effort to economize and maximize
communication we use table 2.1 to link project titles
to MO’s and IN’s. Specitic P.I information has been
added under the project titie; column 1.

We will add the MO’s for the phyto-benthic
community to this table.

19

I'he wording will reflect this suggested change.

The "how accomplished™ column which was intended
to provide a brief summary of what is contained in the
project description has been deleted from Table 2.1 to
avoid confusion and misunderstanding. This
information can be found in the project descriptions

Chapter 2 (cont'd)
Pg. 27
Pg. 27

US BUREAU OF RECLAMATION (10/31/99):
On table 2.1, the order of the studies should correspond in order to those more detaifed
descriptions that follow. Titles of specific projects should correspond in both places.

Tables 2.1 and 2.2 have been revised to retlect this
comment.
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WAPA (11/5/99):
Pg. 27 ®  The lable is incomplete for several projects on pages 29. 30. And 39. Buliet #1, Table 2.1 has been revised 1o provide
Line 669 completed information.

Bullet #2, We believe they should likely be included
in both, since fine sediment can diminish spawning
habitat. These monitoring progratus compliment each
other. Coverage of coarse-sediment substrates by
dynamic inputs and transport of fine sediient is the
idea for momitoring here. By conducting long-term
monitoring or sand coverage of the bed (in this case,
gravels) some indication of the changing physical
condition of spawninp hubitats will be gained. This
MO and IN couplet 1s also included as part of
monitoring and rescarch of coarse-sedument inputs
hence, it shows up in more than one project summary.
See revised Table 2.1.

In reading the project proposals it appears that MO 2 (trout) and IN2.4 (trout) under Fine-
grained sediment storage nught be more appropuiately addressed under the Course-
sediment inputs, storage, and impacts project.

*  Population genetics of HBC should include literature review under “How™ to ensure the

genetic work of the upper basin projects and those genetic relationships are considered. ‘The population genetics REP that was released

requested that the population relationships include
outgroups which would mean including upper basin
projects. The report should include all pertinent
literature including upper basin literature. The
genetics question was specific to the relationship of
the LCR individuals to the mainstem.

We have included cultural resources in this project.
project will be designed to address INs associated
i Cultural MO1 and several IN’s. Please review
‘evised table 2.1.

WAPA (11/8/99):
Pg.27 For Fine-grained sediment storage, cultural could also benefit from studies on sediments

Line 669 helping reduce erosion on sites.

arding the last WAPA comment in this box: See
lable 2.1.

I N
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Pgs. 27-37
Line 669

line 669

CREDA (11/5/99):

Table 2.1. Comparing proposed project titles (MOs and INs) to Appendix 2 and the priority
assigned to INs, we see a lot of differences. Some explanation is needed as to why certain
needs were identified as very high priority for work by the TWG yet fail to show up on the Y
2001 Work Plan Table 2.1 Summary (c.g., IN 14.6 KAS monitoring, IN 6.2 HBC !
population study, etc.). Also, other work was identified as being of very low priority but 15
now listed for work in FY 2001 (e.g., IN 2.3 tracking changes in camping beaches, IN 3.1
determining powercraft navigability, etc.). A quick comparison of high ¢-10 votes), medium
(10-8), low (4-7) and other (<4 votes) priority Information Needs in Appendix 2 with Table 2.1
shows FY2001 work includes two high priority needs, 15 medium priority necds, 23 low
priority and 12 other prioritics. We should be fulfilling all the high priority needs and most of
the medium priority needs. As for low and other needs, these could be postponed without
jeopardizing resources.

We remain concerned that the baseline data needed to deternuine effects of dam operations
under the present operating criteria appear to not be the highest priority. Bascline data are
needed (o establish cause and effects of the present ow regime established under the ROD.
The work plan could resolve this by cross-referencing all those INs that provide bascline data
under a heading "Baseline Monitoring Efforts.” This would be especially useful in sceing
where data gaps exist and what other monitoring and research is being proposed. Without
these baseline data, experiments to change the flow regime have no justification.

INs were prioritized within and across resource areas
resulting in difterent prioritizations for a given IN. 1n
addition, as we have initiated monitoring and research
activities it has become clear that certain INs need to
be addressed before others. The INs in table 2.1
retlect our eftort to address these contlicting
prioritizations.

IN ['E. 1 Define and specity ecology of native faunal
components, especially threatened and endangered
species; including evolutionary and environmental
changes, natural range of variation, linkages,
interdependencies, and requirements. Is ranked as 9
which is primarily refated to the monitoring and
research that is being proposed in this plan.

We have reviewed table 2.1 to ensure that INs are
appropriately referenced.

The notion that baseline data are not a high priority 15
a falacy. Each of the projects has INs that are specific
to monitoring. Examples of this are MOs regarding
Humpback chub that require data collection around
life history reguirements and sustainable populations.
This is a monitoring information need that is a
component of fish monitoring.

Similarly, the population estimates for Humpback
chub based on the work of Biowest and Douglas tor
the period 1991- 1995 represent baseline data, as docs
the CPUE indexes being developed by AGEFD for the
period they have monitored Hnmpback chub and the
work of Walters et al. to evaluate trends in the status
of Humpback chub populations. Similar baseline data
is being compiled in other areas.

The results of the contracts let by GCMRC in FY
1998 are only now being submitted to GCMRC and
will contribute to the establishment of baseline data.

|



Pgs. 27-39

GC TRUST (11/8/99):
1 did not review this section because it 1s incomplete.

No response needed.

Chapter 2 (cont'd)

TERRESTRIAL ECOSYSTEM ACTIVITIES

Pg. 40
Line 664

The Hopi Tribe (11/15/99): Title: Monitoring Avifauna

For example, the Monitoring of Avifauna program gives iminimal recognition of the cultural
finportance of birds to Native American tribes, but demounstrates - siznificant Jack of specific
understanding of which birds are of cuitural importance to wincii tabes. The Hopi Tribe has
specific concerns about the abundance and vitality of raptors, specifically Golden [zagles,
hawks, and falcons, within the Grand Canyon, but the recognition of this tact and its
integration into this monitoring program is not presented in the narrative. Moreover, the Hopi
Iribe would suggest that Ruth Lambert be identified as a key GCMRC personnel that is
involved with the administration of this project.

L.ine 698 is revised to read : distribution of waterfowl,
nesting avifauna, raptors, and other culraily
important birdswithin the main channel resulting trom

Line 709: Related to species abundance and ,
distribution for waterfowl, breeding birds, raptors and
other culturally important birds

Line: 739: Personnel - Ralston, Lambert

Pgs. 40-99

GC TRUST (11/8/99): SCIENTIFIC ACTIVITIES

To me, these project descriptions arc extreimely important and should demonstrate a
thoughiful, strategic approach to research and monitoring. The descriptions should clarify how
we think the system functions, what is being measured (explanatory and response variables),
why we choose those metrics, how the data will be analyzed, and what the results mighe tell us
about whether or not we’re achieving our goals. The text needs to be much more succinct,
clear, thoughttul, and consistent. Perfunciory statements such as the lead sentence in many of
the “‘Integration” sections (*“To achieve ecosystem-level understandings....”) do not contribute
to the document. The statements on MOs and INs should have some purpose other than
referring the reader to Table 2.1. '

These project’s are developed from MOs and INs that
are a part of the strategic plan. The guidance received
from the TWG tollowing our discussions of the
FY2000 workplan were to make the overall plan
concise. Some details may not be included in this plan
i our eftort to respond to the request for a concisce
document. Consistent with our response to your
earlier comment, we suggest that we collaborate on 4
sample project description to arrive at the appropriate
level of detail acceptable to all TWG membars. We
can then use this as a template for additional project
descriptions.

—

Pg. 41
Line 670

US FISH & WILDLIFE SERVICE (11/12/99): Title: Monitoring Avifauna

This is more of a general comment, but possibly most pertinent to avifauna monitoring,
endan ' species permits are required f:
Occasionally research plans are modified +« .0 minimize negative impacts to breeding birds or
habitat.

vorking in and around cndangered species habitat.

Long-term monitoring of avifauna, as a whole will not
preclude specitic monitoring protocols associated with
endangered species.

[
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rg. 4i
Line 670-1634

WAPA (11/5/99): |Genceral comments about the entire section first]

Generally, the descriptions and detail provided in the “Terrestrial Ecosystem™ and “Aquatic
Ecosystem” Activities sections are not as comprehensive as those provided for “Integrated
Terrestrial and Aquatic Ecosystem Activities.”  Reader understanding of project purpose,
need, and method is enhanced in the “Integrated” scction. Projects in the first two sections
would benefit from revisions in this regard.

Also, all multi-year projects should have an annual progress reporting requirement in addition
to the final project report. In this way GCMRC and TWG can track the progress and
usefulness of individual projects. Some projects do include this requirement, some don 1.

The detail in integrated activities reflect the efforts of
protocol review. The terrestrial and aquatic protocol
reviews are in process now and subsequent
descriptions after review is completed should reflect
these efforts. Providing inore detail is possible once
the level of detail that the reader want is identified.
See response to comment from GC Trust above
regarding our proposal to develop a "model” project
description to serve as a template for tuture project
descriptions.

Yes, all projects have at least annual reporting
requirements, and some if not all are required to
submit quarterly and trip reports as has occurred in
many FY 1998-2000 projects.

It is the intent that all of these projects will have
annual reports. Research as well as monitoring repoits
require progress or annual updates as a part of
contracting. All contracts have a deliverable schedule.

Pg. 41
Lines 708-712

CREDA (11/5/99): Title: Monitoring Avifauna - Project Goals and Objectives

708-712. The 1998 prioritization effort placed this work in the low priority category. Annual
monitoring of diet needs, encroachment of vegetation, ete. likely to change on less frequent
time scales serves little purpose for this program. Vegetation i the new high water zone
changes litile year 10 year and for purposes of this program reducing monitoring frequency
would not unduly impinge on our ability to make management decisions. We suggest a
monitoring frequency of every 2-3 ycars.

The frequency of monitoring is a consideration that
will be included in developing a long-term monitoring,
program. Vegetation monitoring is undergoing
protocol review and the frequency and extent will be
determined prior to releasing the RFP. Monitoring of
vegetation associated with campable arca may be ata
level that is ditferent than structural concerns for
wildlife. These may require different levels of
monitoring, and will be evaluated prior to release of
the RFP.




rg. 41
Lines 711 & 717

WAPA (11/5/99): Title: Monitoring Avifauna - Project Goals and Objectives
Is the evaluation o campable arca in this project a duplication of ¢Ifort with that proposed in
Fine-grained sediment monitoring (page 75 line 1707)? Can some savings be found in placing

this objective one place or the other?

Line 711 references vegetation encroachient to
campable area and the potential implications for
avifauna.

Line 1707 refers to depositional quality of campable
areas. However, as por Line 720 avallable and
approgaiate data will be extracted from campsite
monitoring data.

Pg. 42
Line 746

WAPA (11/8/99): Title: Monitoring Terrestrial Habitat & Evaluating its Quality for
Utilization

There needs to be a more developed discussion of how ethnobotanical resources will be
monitored and evaluated. Native American involvement would appear to be critical in order to
get a true evaluation. Also, consultation is certainly necessary to ensure monitoring does not

occur in areas the tribes have identified toi no visitation.

For Modeling of reach-averaged sandbar evolution, there needs 1o be a justification for cultural
participation in this project.

Methodology tor ethnobotanical resource assessiments
will be developed with Native American project
participants as well as the project specifics.
Consultation will occur during project phases with
Native American stakeholders.

Line 806: be scheduled to coincide with nesting
avifaunal monitoring (April, May). Project specifics
and methodologies will be developed with Native
American participants.

The contribution from the Cultural resources budget s
intended 1o support additional sand bar miodeling
information related to conditions of arroyo formation
and mitigation through sand bar building flows in
reaches such as Glen Canyon and in the vicinity of
Granite Park. These simulations would be similar to
those contracted by the GCMRC in FY 1998-2000 in
the Furnace Flats reach by USGS.

There is also a very important recreational simulation
component to the modeling tha: nported under the
Socio- portion of the Socio-Culturai program budget.

—memmemmml o .
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Page 42
Line 846

, THE HOPI TRIBE (11/15/99): Tite: Monitoring Terrestrial Habitat & Evaluating its
Quality for Utilization
Another example of the lack of specific integration of resource concerns is the Monitorimg
Terrestrial Habitat and Evaluating Its Quality for Utilization program. Here again, the
importance of the tervestrial habitat as a traditional cultural resource to tribes is identificd wa
very general sense, but no specific information about which plant resources are of importance
to which tribal groups is presented, or how this information will be integrated into this
monitoring program.

Pg. 44
Lines 789-793

CREDA COMMENTS 11/5/99: Title: Monitoring Tervestrial Habitat & Evaluating its

Quality for Utilization - Project Goals and Objectives

The 1998 prioritization effort placed this work in the fow priority category. Annual
monitoring of terrestrial habitats for composition and structure, encroachment, etc. likely to
change on less frequent time scales serves little purpose for this program. Vegetation in the
new high water zone changes little year to year and for purposes of this program reducing
monitoring frequency would not unduly impinge on our ability to make management
decisions. We suggest a monitoring frequency of every 2-3 years.

See above comment.

ines 789-93 relate to MO 11, IN 11§ which is
ranked at a 9, very high on the priority ranking,.

Native components include birds other than willow
flycatcher, and inter-relationships include vegetation
structure and composition.

Regarding the monitoring frequency, the frequency is
dependent on the related resource needs because
vegetation, like sediment are habitat components and
cultural resources.

Pg. 44
Line 791

WAPA (11/5/99): Title: Monitoring Terrestrial Habitat & Evaluating its Quality for

Utilization - Project Goals and Objectives
It is not clear how campable area considerations fit into this project. See comment above.
There is nothing in the MOs or INs listed for this project that would indicate need to include
campable area evaluation.

Including campable area responds to recreation necds
associated with a beach tor camping. The growth of
habitat for wildlife and the measurement of loss of
camping beaches are likely not separate ¢fforts, but
recognize that these resources are linked and the
monitoring is integrated.

Line 791 refers to the proximity of important
ethnobotanical resources to camping and recreational
arcas and the potential impacts to the botanical
resources.

Line 791: Relates to the proximity of sensitive
ethnobotanical resources to camping and recreation
areas.




Page 45
Line 828

THE HOPI TRIBE (13/15/99): Title: Monitoring Kanab Ambersnail Habitat at Vaseys
Paradise -

Vaseys Paradise is an important traditional culiural place for the Hopi peopic and their
association with Vaseys Paradise transcends three hundred (300) years. The Monitoring Kanub
Anmibersnail and Habitat At Vaseys Paradise project does not recognize the importance of this
place to the Hopi Tribe, nor does it assess the impact of the proposed activities on those
characteristics that make this place culturally important for the Hopi people i the integration
section of this project's description. Morcover, the Hopi ‘fribe recommends that Ruth Lambert
be identified as part of the GCMRC personnet involvement in this project.

l.ine 833: unique ecosystem determined to be of
concern by stakeholders. 1t is also a tradinonal
cultural resources to all Native Anicrican stakeholders

Fine 852: recreational value. In addition, the location
is a sensitive cultural resource to Native American
stakeholders.

L.ine 875: including pre-dam river vegetated habitat.
Project consultation will be conducted with Native
American stakeholders.
L.ine 885: Personnc} - Ralston, Fambert, Gonzales,
and Kohl

Pg. 46
Lines 864-865

CREDA (11/5/99): Title: Monitoring Kanab Ambersnail Habitat at Vaseys Paradise -
Project Goals and Objectives

Why must we monitor on-site if significant flow changes (¢ g., >25k) are not expected
(especially it abundance and distribution in the lower elevations area are a function of tlows
»25K)? There appear to be sufficient data to establish this relationship and we couid avoid
species and habitat disturbance.

On site monitoring is required becanse we currently
have a hydrologic and resource critciia process in
place for Beach Habitat Building Flows. The amount
of KAS habitat below 45K cfs dictates the flow
volumes above 25K. Abundance of snails follow a
seasonal pattern, but arc¢ also dependent on primary
habitat that increases over the growing season (i.c.,
the % of habitat susceptible to take varies by month ).
GCMRC is exploring the use of reimte measurements
to determine area change. This would not climinate
the need to physically census snail populations,
however, which is required by compliance.

WAPA (11/5/99): Title: Monitoring Kanab Ambersnail Habitat at Vaseys Paradise -

20

~ ject G " Objectives
Pg. 46 It appears this project should have a habitat monitoring objective. Suggestion: This is intended as a monitoring project that includes
Line 866 ®  Related to habitat composition, recovery (from flooding), and use by KAS (directed at habitat monitoring as indicated by the title of the
habitat requirements). project
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WAPA (11/5/99): Title: Monitoring Kanab Ambersnail Habitat at Vaseys Paradise -

I.ine 892

Lines 895, 902,
910, 923

and 2.2.

The wording indicate[s] that it is basically a monitoring cttort. I ihis is true i would help af
you titled it as a monitoring program.

Pg. 49
Line 943

NPS (11/16/99): Title: Evaluation of Cultural Resource Monitoring and Mitigation
Strategies

This will directly improve upon the preservation treatments that have been implemented
(focusing on checkdam construction). Coincidenta , in the FY99 annual report we have
recommended quantifying the etfectiveness of checkdams by measuring volumetric change. |
would hope that we would be working rather closely with this project. At least supplying
some detailed information on checkdain construction, elapsed tiine since original construction,
maps, comments, etc. Should this be noted in the plan somewhere.

Pg. 47 Recommended Approach/Methods
Line 875 It is not clear what is meant by or the benefit of including “pre-dam river vegetated habitat.” Vegetation and snails inhabit areas above the old high
water zone. These areas are still included in habitat
estimates for KAS monitoring.
CREDA (11/5/99): Title: Ongoing Research on Terrestrial Trophic Linkages
Pg. 47 The title of this project implies that it is rescarch. It is also labeled as research in Tables 2 1 This 1s a research project that was inated in FY

2000. The purpose of this rescarch is to provide
information for the monttoring of avifauna
populations. The description will be witen 1o retledt
that it is a research project aimed at assisting
monitoring cfforts.

See comment below relative to Recommended
Approach.

Pgs. 49 & S0
Lines 943 & 972

CREDA (11/5/99): ): Title: Evaluation of Cultural Resource Monitoring and Mitigation

Strategies
Where is this project tound in Tables 2.1 and 2.2? Is it geomorphic investigations on pg. 397

See revised Tables 2.1 and 2.2.
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Pg. 49
Line 943

WAPA (11/8/99): Title: Evaluation of Cultural Rescurce Monitoring and Mitigation
Strategies

The section on (line 943) is a misnomer. The focus is actually on applying remote sensing
technologies to evaluate geomorphic processes. This section has been rewritten to read:

General Project Description: ldentification of geomorphic processes affecting cultural
resources and evaluation of the significance of these processes to cultural monttoring and
mitigation strategies at selected locations (can we include examples here?) along the Colorado
River corridor through the use of remote scasing technologies.

The General Project Description has been clarified 10
read as follows.

L.ines 946-948: General Project Description: Lvaluate
the effectiveness of cultural resource monitoring and
mitigation strategies at selected locations along the
Colorado River corridor using reinote sensing
technologies.

I.ocations will be sclected in consultation with the
NPS prior to project implementation.

(WAPA cont'd)
Rationale/Problem Statement: (15! paragraph stays the same)

The evaluation of the processes that may aftect the utility of monitoring and
mitigation strategies of cultural resources provides data nceded by managers to: as sess the
status of the preservation of cultural resources, including biological and physical traditional
resources that are of management concern; 2} determine the etfects of controlled floods
believed to preserve and sustain cultural resources through the deposition of fine sediment
along channel margins; and 30 allow identification and interpretation of linkages between dam
operations and changes in socio-cultural, physical, and biological resources. The use of
remote seusing technologies can provide resource assessment methods that are cost-etfective,
less intrusive than traditional ficld methods, and may provide expanded spatial coverage than
that gathered by field-based efforts. These areas of information support science-based
evaluations of large-scale flow experiments (e.g. Secretary’s acuons), and associated decision
responses required for adaptive management to succeed.

The Rationale/Problem Statement is claritied 1o read
as follows:

L.ine 955: The evaluation of the utility of monitorimg
and mitigation

Line 961: cultural. physical, and biological ¢cosystem
resources. The use of remote sensing

(WAPA cont'd)

Integration: Cultural resource locations along the main channel include physical,
biological, and recreational resources. Information on the processes that affect the utility of
monitoring and mitigation strategies to preserve cultural resources must be measured 0 ways
that can be related to dam operations.

‘The Integration staccrnent is clarified to read:

Line 968: biological, and recreational ecosystem
resources. Information eftectiveness

Line 969: of monitoring and initigation strategies to
preserve cultural resources must be

- @O
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(WAPA cont'd)

MO’s and IN’s to be Addressed: This project shall provide data related to
management objectives and information needs as indicated in Table 2.1. The investigations
shall provide information on the effectiveness of monitoring and mitigation techniques used to
preserve cultural resources and on the processes that may mtlucnce the effectiveness of these

strategies.

(WAPA cont'd)

Project Goals and Objectives: The primary goal 1s 1o use appropriate remole sensing,
technologies to investigate geomorphic processes that affect cultural resources, including
traditional resources within the realms of physical and biological resources.

Secondary goals relate to the application of remote sensing techingues to detect changes m
cultural resources as a means of evaluating the effectiveness of monitoring and mitigation
strategies. These data provide information needed to interpret changes in cultural resources
relative to annual operations of Gilen Canyon Dam. Specific objectives of the project include:
- Using existing and on-going studies, without doing additional geomorphic studies, identity
geomorphic processes that operate in specific resource locations that influence resource
preservation.

- Monitor these processes using remote sensing technologics

- As appropriate, use remotely sensed data to evaluate PEP recommendations.

T'his section is clariiied to read:

f.ine 971: Mos and Ins to be Addressed: This project
provides data related to

L.ine 972: management objectives and information
needs as indicated in Table 2.1. The investigations

This section is claritied to read:

Line 976-977: Project goals and Objectives: The
primary goal is to evaluate the effectiveness of
monitoring and mitigation strategies for cultural
resources, ...

.ine 980-981: Secondary goals relate to the
identification of the factors that may influence the
cifectiveness of monitoring and mitigation strategics
at cultural resource locations.

Line 984: Using existing and on-going studics,
identify geomorphic and other processcs that operatc
in specific

(WAPA cont'd)
Expected Results: (stays the same)

This section is claritied to read:

Line: 989: Expected Products: A project report with
associated data bases providing 1) an evaluation of the
effectiveness of the existing monitoring and mitigation
elforts for cultural resources at project locations and;
2) information on the processes affecting cultural
resources.




(WAPA cont'd)

Recommended Approach/Methads: Geomorphic processes will be identified, quantified and
documented at selected cultural resource locations that exemplify settings dominated by
particular geomorphic processes. These investigations will be used to refine, clarify, and ficld
test the predictive model generated by current studies evaluating i« hypothesis that dam
operations, through lowered mainstem base levels, tosters erosion in river-marginal deposits
containing cultural materials. These processes will be investigated using remote sensing
applications (but how? This has been said 5 times, but never explained how. What type of
remote sensing data? If you are using the acrial photos from the pre beach-building flow, you
should state this. Then, it is clear what the baseline data is and what needs to be rephcated.
Otherwise, they would be creating a bascline in FY2000 which would require replication on a
regular basis.) that will evaluate the effectiveness of the monitoring and mitigation strategies
utilized to preserve cuftural resources within spectfic geomorphic settings. Strategies o be
evaluated include on-site monitoring and mapping and construction of check dams within
arroyos and gullics. (‘i he only thing you can really look at here is the upstream migration of
head cuts. It is extremely unlikely you could look at depth of arroyos, only fength and width.)
Remotely sensed data will be veritied by ficld visits thow will this be done? clarify this. |
don’t believe you can evaluate on-site monitoring and mapping except to say that if the
monitoring form states that erosion is increasing, the remote data could confirm this. [ don’t
think this is valuable information for future work. Remote sensing could be used to identify
areas where erosion is increasing to prioritize sites for mitigation. This evaluation wonld be
unrelated to monitoring, mapping or past mitigation). Remotely sensed data may also be used
to evaluate the PEP recommendations for coilecting monitoring data for cultural resources.

This section is clarified to read:

Line 993-1003: Recommended Aproach/Methods:
Selected resource locations will be targeted for
evaluation. Locations will include sites where
monnos ing and mitigation activities have occurred or
where resources appear to be at high risk. Examplcs ol
strategies to be evaluated include on-site monitoring
and mapping and construction of check dams within
arroyos and gullics. Project data will be coordinated
with existing NPS data. These locations will be
assessed using remote sensing ! hnologies such as
photogrammietric applications to acrial photography
and other technologies currently being evaluated
through the GCMRC remote seasiug initiative,
Geomorphic processes that may affect the utility of
treatment efforts will be identified, quantified and
documented at sclected cultural resource locations that
exemplify settings dominated Ly particular
geomorphic processes. These investigations will be
used to refine, clarity, and field test the predictive
model generated by current studies that are evaluating
the hypothesis that dam operations, through lowered
mainstem base levels, fosters erosion in river-inarginal
deposits containing cultural materials. Remote
sensing will help to identify areas where erosion is
increasing to prioritize sites (01 iwngation. Remotely
sensed data may also be used to evaluate the PEP
recommendations for collecting ntonttoring data lor
cultural resources.

(WAPA cont'd)
Schedule: (stays the same)

{wAPA cont'd) Cost Range. s uun « believe $65,0uu 5 wuwugh for this. Provide a justification
for cost.

Cost Jerived by pro ning funds f
geomorphic model applications and the investigation
of Isolated Occurrences to this project.

Hy
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" (WAPA cont'd)

Another geomorphic study that would be more effective, involves comparison of existing data
to identify “critical zones” within sites where erosion is most likely to 1) occur and 2) be
destructive. Having those zones delineated, you can prioritize areas for mitigation. As
examples, armor the banks with stones or brush to reduce lateral erosion or develop a data
recovery strategy. This project would be done using the total station mapping data from sites.
This could use both remote sensing data and total station mapping to compare and contrast the
technigues to see which is most effective. For TSM, it is possible to gel precise quantifiable
data. The TSM data could also provide data tor evaluating the cfiect of dam operations on
sites.

Another study would be to determine how much precipitation it takes to cause water 1o run
through the arroyos/gullies which cross sites. What are the consequences of given discharges
on arroyo/gully characteristics (how much doces it erode laterally or vertically). What was the
previous condition of arroyos/gullies ¢.g. just prior to run-off, presence ol check dams,
presence of aeolian sand?

Itis anticipated that these clements will be part of this
project, once the detailed methodology is developed
using data that will soon be available from the
ongoing studies.

Pg. 50
Line 986

WAPA (11/8/99): Title: Evaluation of Cultural Resource Monitoring and Mitigation
Strategies - Project Goals & Objectives

totally covered by remote sensing. Splitting them out makes no sense. Line 488 [Page 18 of
Plan)., whatever is done for the remote sensing project, cultural needs 1o be involved to ensure
the remote sensing data that is acquired will be useful and not duplicative.

Western recommends combining the tribal and unsolicited proposals to ensure that the right
blend of science is being done. All these projects should be considered on an equal level.

| believe all the remote sensing technologies should be shared by cach of the program arcas, or

Remote sensing evaluation is described on Line 488
and following. The application of appropriate remote
sensing technologies are incorporated within proposed
projects.

A portion of the funds for tribal proposals ($50,000
have been reprogrammed into unsolicited proposals.
The remainder to of the funds ($ 75,000) have been
directed into the monitoring of terrestrial habitat
project. This is to ensure that ethnobotanical resources
are integrated with other resources.

Pg. 51
Lines 993-994

CREDA (11/5/99): Title: Evaluation of Cultural Resource Monitoring and Mitigation
Strategies - Recommended Approach & Methods

Looks like this is a  scription for the Geomorphic Investigations on pg. 29. Suggest you pick
one name for this work and use it on pg. 943 and tables 2.1 and 2.2.

See the revised Tables 2.1 and 2.2.




Pg. 52
Line 1021

NPS (11/16/99): Title: Development of lhisteric Contexts to Evaluate the Significance of
Cultural Resource Data

Again, this is a great project, should have been completed right after or during the survey.
Anyw..., historic contexts will definitely provide information to aid in prioritizing sites for
treatment. However, in addition to historic contexts, the gcomorphological setting should be
the other factor in prioritization of sites for treatment. Our office goal is to have a list of
archaeological factors and geomorphological factors to prioritize a site for treatment.

A concern is how closely will this project be incorporate. d with the development of the HPP,

This was brought out in the meeting (11-15-99) bricfly, but it should be a noteworthy concern.

As [ see it, this project should work in conjunction with the appropriate scctions of the HPP
(whoever is doing that) and the PEP review- Once again, I would hope that PA mvolvement
plays a big role in supplying the relevant data to complete the project. Should this be
acknowledged in the plan?

Prioritization of geomorphological settings and the
cultural resource site focations that are at risk will be
accomplished as a iesult of the current study. Funds
programmed for FY 2000 will be used, in part, for this
purpose.

This study will follow the development of the HPP
and provide additional mformation that will assist in
prioritizing cultural resource assessments and
treatments. The PA parucipants will be mvolved in
project development.

Line 1063: Utilizing these data in consultation with
PA participants, evaluate and prioritize cultural
resources for appropriate treatment measures.

Pg. 52
Line 1021

WAPA (11/8/99): Title: Development of Historic Contexts to Evaluate the Significance
of Cultural Resource Data

This project may come too late to provide input in the HPP.

Rationale/Problem Statement: this section should also mention that historic contexts help
determine what type of data recovery efforts are appropriate for each site type.

Project Goals and Objectives: this may not be possible, but it is not feasible to understand
human occupation of the Colorado River corridor without some examination of the human
occupation of the rim area. Some coordination with data from the rim or side canyons would
be invaluable.

F oo ced Product: for 2), it should be done based on site type.

Recommended Approach/Methods: the SHPO RP3 contexts should be checked 1or
applicability.

Given current schedules, this project will be usetul in
the implementation of the HPP.

Appropriale treatment measures will be specified by
site types when the Historic context is developed.

Coordination of data from the greater area of Grand
National Park emphasizes the role the NPS and the PA
participants will play i this project.

Pg. 52
Line 1021-1051

CREDA (11/5/99): Title: Develop~=~t of Historic Contexts to Evaluate the Significance

of Cultural Resource Data
Where is this project found on Table 2.1?

See revised Table 2 1.
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Chapter 2 (cont'd)

AQUATIC ECOSYSTEM ACTIVITIES

Pg. 55
Line 1106

AGFD (11/3/99): Title: Ongoing Monitoring Phyto-Benthic Community and Evaluating
its Quality for Utilization

“The occupation and use or quality of these habitats by all organisms is dependent on their
quality or availability”. Unclear. Suggested change: "The occupation and use of these
habitats is dependent on their quality, distribution, and availability".

The line will read “"the occupation and usc of these
habiltats or resources by all organism is dependent on
their quality, distribution and availability.” This
reflects cultural and biological perspectives.

Page 56 Line
1143

AGFD (11/3/99): Title: Ongoing Monitoring Phyto-Benthic Community and Evaluating
its Quality for Utilization - Expected Products

Would like expected products to include an integrated project design as well as delivery and
exchange of data for integration with fish monitoring and research projects. This includes the
Lees Ferry trout fishery. Linkage between the benthic community and the fish community can
be expanded beyond stable isotope analyses, especially in the Glen Canyon reach using trout
where collecting diet information is feasible. However, to be effective, coordination of
project designs is critical, not just data sharing after the fact.

Making linkages across aquatic resources is the intent
of integrated monitoring. Recall that both benthic
community and mainstem fish monitoring will
undergo protocol review and development of Long-
term monitoring programs in FY2001.

Pg. 57
Line 1164

AGFD (11/3/99): Title: Ongoing Monitoring Phyto-Benthic Community and Evaluating
its Quality for Utilization - Cost Runge

"Continuing agreement awarded through competitive RFP to Northern Arizona University™.
Sounds like pre-selection to me. Please clarify. It also appears that the annual cost of the
phyto-benthic community work has gone from $166,000 to $230,000 while most other projects
have remained fairly stable (5% increases). Has the scope of work expanded?

The continuing agreement is no more like pre-
selection than the current continuing agreement that
exists with the Lees Ferry Trout contract in FY2000 or
the avifaunal work also extended for FY2000. As
explained last year and approved by the TWG | the
increase is associated with moving money from the
fish contract that was funding the stable isotope wurk
directly to the group doing the work to save overhead
costs. The continuing agreement is a recognition that
the new Long-tenm monitoring protocol will not be
initiated until FY2002. Continuing contracts whilc
PEP was occurring is the approach that was taken withi
AGFD with regard to the Lees Ferry Trout contract
that was extended through FY 2000. The native fish
contract would have been extended in a similar
manner if the P.I. had continued.




WAPA (11/5/99): Title: Ongoing Monitoring Phyto-Benthic Community and Eyaluating
Pg. 57 its Quality for Utilization - GCMRC Involvement
Line 1170 It is not clear why Lambert is listed here. This was a typographic error. It should read Ralston
and Yard.
CREDA (11/5/99): Title: Ongoing Monitoring of the Status and Trends of Downstream
Pg. 58 Fish Community - Project Goals and Objectives
Line 1217 Even after several million dollars of study of a population relatively confined in distribution The word “abundance” will be moditied by the word
and relatively easy 1o capture and tag, we still have doubts as to the actual abundance of “relative”
humpback chub in th 1 CR. We think it unrealistic to attempt to determine the actual
abundance of native/nonnative fi hin the Colorado River ecosysteni. However, iclative
abundance between species may be sufficiently depicted for our purposes with a good
sampling protocol.
AGFD (11/3/99): Title: Ongoing Monitoring of the Status and Trends of Downstream
Fish Community - Project Goals and Objeciives
Pg. 58 Suggest that you include a project objective to assess fish health and parasites, related to the If fish health assessment is imphcit in any of the IN’s
Line 1220 management objectives to "achieve healthy self-sustaining populations of native fish” (MO8). | associated with MO8, then we appreciate the
recommendation. Project ol j.ctives are tied to IN’s
Many of the IN’s i1 ar to be specific to life history
traits, specifically reproductive requirenents of native
fish.
CREDA (11/5/99): Tide: Monitoring of the Status and Trends of the Lecs Ferry Trout
Fishery - Rationale/Problem Statement
Pg. 60 The problem statement ignores the farge role of tishery managers (regulations, hatcheries, etc.) I by fishery managers, you mean stocking practices i
Line 1259 i creating the present trout population status. We will forever fall short of accurately Glen Canyon, then. this is not an issue presently. The
depicting the relative influences on the population if we do not include Arizona Game and Fish  AGFD currently 15 running a natural spawning fishery
Department actions in addition to dam operations. in Glen Canyon. The issue of take is a good point and

GCMRC would like to hear ideas of hhow to address
this issue as part of a long-term monitoring program.
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Page 60
Line 1263

AGFD (11/3/99): Title: Monitoring of the Status and Trends of the Lees Ferry Trout

Fishery - Rationale/Problem Statement

Suggest delete catfish (a quick search of our monitoring database revealed 0.01% of catch was

catfish |3 catfish/25,443 total fish)).

We can delete this reference, but doesn’t its presence
still indicate that it represents a competitor, if not with
trout then with FMS which is part of the 1. F.
ecosystem?

Pg. 61
Line 1301

AGFD (11/3/99): Title: Monitoring of the Status and Trends of the Lees Ferry Trout
Fishery - Expected Products .

Perhaps a way to tackle the integration issucs is to make one of the products an integrated

long-term monitoring design. Simple delivery of data and exchange will likely not lead to
comprehensive integration. See mny earlier comments on integration.

We are intending this to be a Long-term monitoring
contract that has a long-term monitoring design
inherent in it. This is indicated in the schedule. liis
intended that the data are integrated upon delivery,
and that other components are synthesized by the
GCMRC staff. The design is developed by the
GCMRC and the methods very well detailed by the
GCMRC with input from the PEP.

Pg. 62
Line 1329

GCNRA (11/15/99):  Title: Integrated Water Quality Monitoring

1. Relationship to MO/INs - Unclear how the "monitoring program” will address specitic
INs. For example, how will the proposed program answer specific questions related to
side channel influence?

As stated previously, monitoring programs are
designed to provide data that can be analyzed to
address multiple INs. INs that can not be addressed
through this approach are addressed through specitic
research activities. The IWQP provides $50,000
($30,000 from O&M and $20,000 AMP) which can be
used in FY 200! to address such needs.

GCNRA (cont'd)

2. Lake Powell conceptual model - Completion of the Lake Powell conceptual model should

be included within the FY-2001 plan. Further, the integration of higher trophic level
linkages should be discussed and altemative funding sources specified. It would seem

essential that the conceptual model be completed in order to understand the impact of the

TCD and climatic variability on the downstream water quality.

The IWQP Plan (6/24/99) identifies plans for
conceptual modeling in FY 2001 to allow for linkages
with the existing conceptual modeling activities for
the Colorado River ecosystem.




GCNRA (cont'd)

3. Program description - The IWQP is relatively unique within GCMRC in that internal staff
will conduct it almost entircly. Because of this, additional specificity is needed on
individual program elements. Sp-. ifically, I would like to see more detail on the types of
analyses to be made with the monitoring data to answer the specified INs. in particufar, [
would like to see lower trophic level biology discussed.  Since such data has been
conducted tor several years now, I would expect that a statement about the completion of
analysis should be made.

‘The program is described in the IWQP Plan (6/24/99)
We would be happy to work with you to address the
additional detaif you've requested if that is not
adequately addressed in Chapter 4 and the Appendices
of the IWQP Plan.

GCNRA (cont'd)

4. Project goals and objectives - Monitoring objectives “refated” to various paranieters e
very washy and do not provide solid information regarding the questions to be answered
with the data collected through the monitoring ettort. | suggest thatif the monitoring data
is not sufficient to answer specific questions that the program should be modified to
ensure that high priority specific questions can be answered.

We behieve high priority questions are being
addressed. Based on this comment and your carlicr
comments, perhaps it would be more productive to
work with you in dratiing a plan that will address yow
specitic conceins.

GCNRA (cont'd)

5. Expected products - Since the TIWQP is unique among GCMRC programs, it would scem
appropriate that additional information be provided on the specific products to be
produced during the work year. Specitically, | would like to see what types of analyscs
will be conducted to answer the specific INs identified in Table 2.1.

PPlease see the IWQP Plan (6/24/99).

GCNRA (cont'd)
6. Itis unclear why the long-terny inonitoring program will not become officially instituted
until FY-2002.

‘The long-term monitoring program will not be
implemented until after the PEP which is scheduled
for Nov. 2000.

GCNRA (cont'd)
7. Cost range - Why is there such a wide range in cost for this project? [t would scem that
investigators should, by now, have a solid -~ *~-standing of what is needed and how
much it costs to get it. By showing such a wiage cost range, it suggests that they do not
have a good understanding of the proposed program specifics.  Further, since the program
will be run in-house, a detailed budget should be provided 1o justify the expenditures.

As stated in the Y 2001 IWQP Plan the costs tor this
project includes salaries, field logistics, and contract
costs for laboratory analyses of Lake Powell and
tailwater samples as well as collection and analysis of
waler quality samples in the mainstem pertormed by
the USGS.
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CREDA (11/5/99): Title: Integrated Water Quality Monitoring

Pg. 62 There should be a breakdown of the sources of funding for this work along the ‘The money is earmarked for the Integrated Water
Line 1329 black/gray/white lines approved by AMWG. As now depicted, all $350k is listed as Quality Plan that includes downstream monitoring.
carmarked for reservoir work. Where are the dollars and effort depicted for tailwater and This includes the efforts supporting USGS’ gage
downstream areas? Table 2.1 Integrated Water Quality Program is all Lake Powell. Where in  { station work and their water quality collection at
this table is the listing of routine work being done to collect water quality downstream? How | Diamond Creek and L.ees Ferry.
much effort is this going to take? MO 2 under Water and IN 2.1 was rated as a high priority
yet we see nothing in Table 2.1 specific to this effort.
WAPA (11/5/99): Title: Integrated Water Quality Monitoring - Project Goals &
Pg. 64 Objectives

Lines 1367-1370

It is not clear how cultural resources (or recreational for that matter) could be aftected by the
chemical constituents being considered. Neither cultural noi recreational resources are listed
in the MOs or INs for this project.

Cultural resources, such as ethnobotanical, faunal,
mineral resources may be affected by chemical
constituents. For example, water quality may allect
plant abundance and the food base for culturally
important birds and animals. Water quality may aftcct
recreational opportunities for fishing, swimming, and
rafting.

Temperature (recreation) and water quahity clements
that affect public health are a concern. [ikewise,
water quality constituents do influence associated
cultural resources like plants, and aquatic animals.
We have added the MOs and INs that pertain to this
work.

Pg. 65
Line 1396

WAPA (11/5/99): Title: Integrated Water Quality Monitoring - Cost Range
There should be specific explanation for the extreme range given here.

To make the budget for this project consistent with the
other projects presented here, the budgeted amounts
have been revised to represent the project costs and
the logistics costs, minus salaries. The new figures for
the monitoring project are:

Project costs: $105,000

Logistics: $28,0000

NPS contract: $10,000




US BUREAU OF RECLAMATION (10/31/99): Title: Integrated Water Quality
Monitoring - Cost Range

See Table 4 on the page 36 of the IWQP Plan

Lines 1416-1417

different than recovery.

Pg. 65 The cost range cit..i here seems to indicate a difference in costs whether the work 1s conducted
Line 1396 in-house or by contract. In reality the costs are likely similar or the same and a singular figure | (6/24/99) and the above comment.
should be shown.
CREDA (11/5/99): Title: Ongoing Rescarch Associated with Population Gencetics of
Humpback Chub in Colerado River Ecosystem - Rationale/Problem Statement
Pg. 65 The goal of the EIS/ROD and Biological Opinion is to remove jeopardy and this is far This sentence will be rewritten to say “Plans are citha

in place or are being developed to address ciements of
the Biological Opinion.”

Pg. 66
Lines 1434-1448

WAPA (11/5/99): Title: Ongoing Rescarch Associated with Population Genetics of
Humpback Chub in Colorade River Ecosystem

Population genetics of HBC should include literature review under "How" to ensurc the
genetic work of the upper basin projects and those genctic relationships are considered.

Line 1434 will read as follows “Understanding the
inter-population relationships are integral to
management actions associated with endangered fish”

Pg. 67
Line 1471

AGFD (11/3/99): Title: New Research Associated Interactions Between Native and Non-
native Fish Species - Rationale/Problem Statement

Statement that "non-native fish... exist in great enough numbers in the mainstem to pose a
problem to native fish recruitment" seems like a conclusion that has not been verificd yet. To
my knowledge we do not have population estimates or predation rate estimates for brown
trout, rainbow trout, or channel catfish. Suggest you change to "may exist in great enough
numbers" until this question is answered.

Monitoring data indicate that rainbow wrout are the
most abundant fish in the mainstem. Both rainbow
and brown trout are known (o consume native fish (sec
SWCA integration report, page 127-132). These
pages include a table for estimates of predation on
native fish. As was brought out in the TCD
symposium, the degree to which predators or
temperature affects recruitment levels is at issue and
needs to be resolved.

38
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Page 68
Line 1501

AGFD (11/3/99): Title: New Research Associated Interactions Between Native and Non-
native Fish Species - Recommended Approach/Methods
I don’t think your suggested approach to use available published life history information on
predators and prey to determine tinic when feeding and movement is greatest will yield useful
results. Suggest a preliminary effort to use synthesized and compiled baseline data from
Grand Canyon on species composition and distribution, species association indices, diet and
habitat overlap, or another approach to tackle this issue first. There is also a need to estimate
both population sizes of predators and rates ot predation to assess the potential severity of this
problem. Your FY2000 Plan (page 39) stated that "Rescarch is needed to address historic
duta associated with native and non-native interactions and baseline information for fish.
GCMRC will initiate an effort to consolidate duta and 1o provide procedures for sharing data
among researchers. Funds associated with this effort are estimated at $30,000" What is the

status of this project?

The literature is a source for beginning to develop a
laboratory design. It would be great 1o use GC data,
but as of this draft, that information is not synthesized
There are simple projects that may look at temperature
and feeding, or turbidity and feeding that do not need
to have total population estimates for predators. |
think the historic data indicate that trout are predators
on native fish, otherwise this would noi be a project
that GCMRC would consider funding. Fhe laboratory
effort is meant 1o provide a focus for cltorts in the
field to test their applicability and predictions. Theie
is not a lot of money available for any rescarch, but
the thought is that contained experimentation that 1s
moved into a field situation will at least provide morc
information than a strictly observational ettort in
Grand Canyon with multiple parameters.

Page 68
Line 1501

US FISH & WILDLIFE SERVICE (11/12/99): Title: New Research Associated
Interactions Between Native and Non-native Fish Species - Recommended

Approach/Methods

Under the discussion for native and non-native fish species ! thought there would be some
experimental trapping of non-natives in the field. Has this been removed or has a decision not
yet been made on this issue?

Experimental trapping of fish in the ticld has not been
presented as a proposal to GCMRC.

Pg. 68
Line 1509

WAPA (11/5/99): Title: New Research Associated Interactions Between Native and
Non-native Fish Species - Cost Range
Is this total $ for two years of study?

Line 1509. This is a budget plan for FY2001 and the
schedule for this work is two years. Therefore the
range is 30-90K/year. We will amend the line to
include a “/year”.




Pg. 68
Line 1509

AGEFD (11/3/99):  Title: New Rescarch Associated Interactions Between Native and Non-
native Fish Species - Cost Range

From my experience doing lab studics, the moncey for this Project is inadequate if the
suggested approach is taken.

Facilities exist at Willow Beach that are being used for
movement studies. This project is scheduled as a two
year etfort. The funding is for this FY2001 funding.
Subsequent years are dependent on available funds.
Estimated cost range over two years is $60,000 to
$180,000. Perhiaps funding at this level will be
adequate, or externally funding or cost sharing will
need to be devetoped for this project. The figure ol
30-90 was a per year funding level

Pg. 69
lLine 1518

CREDA (11/5/99): New Research Associated with Experimental Flows for Fish and

Temperature Control Device - Geneml?’h:ject Description

What is the cost and source of funding for this program? Is it black, white, or gray? Also, a
workshop to discuss the merit of such work 1s planned for next week. H the workshop
concludes such work as has been identified here is not necded (e.g., studying whirling discase)
we assumie this would free money for fulfilling other nformation needs.

The source of funding 1s section 8 funding from the
Bureau of Reclamation. These are not AMP funds
that support TCD research. Experimental Flows work
is funded by contingency funding. The intent of the
workshop was to identily data collection efforts
associated with the TCD.

Pg. 69
Line 1534

CREDA (11/5/99): New Rescarch Associated with Experimental Flows for Fish and
Temperature Control Device - General Project Description

Why do we need to do basic research on whirling disease here whien so niuch has been/is being
done on this disease elsewhere especially as it relates to such a fundainental question as
temperature effects on the disease? This is highly questionable.

The projects that are histed in this plan were there to
provide a range of issues and possible projects that
inay be explored following the workshop.
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Pg. 69
Line 1536

CREDA (11/5/99): New Research Associated with Experimental Flows for Fish and
Temperature Control Device - General Project Description

Why do we need 1o do basic research on the effect of temperature on primary and sccondary
productivity in order to make a decision regarding the temperature control device”? 1 models
can tell us what temperatures to expect, then biologists experienced in primary and secondary
productivity should be able to tell us what 1o expect from the anticipated new temperature

regimen for our purposes without experimentation. This is a waste of time.

‘The question aquatic biologists have is if the
functional groups that exist would be maintained
under temperature changes. Changing species is
recognized and somewhat predictable, but the question
is if the food quality would be similar or decline.

Its easy to be a critic. A more constructive comnent
would be to provide some alternative ideas associated
with the TCD rather than just indicate what is a wasle
of time or what is questionable. Help us out here it
you’ve got idcas.

Pg. 71
Line 1579

US BUREAU OF RECLAMATION (10/31/99): New Research Associated with Water

The collection of wind and solar radiation data should be directly tied to specitic Lake Powell
modeling requirements. It is unclear whether this work will be contracted, but if it is expected
to use existing GCMRC staft, then the $50.000 figure seems high and there would be concerns
about a lack of integration with existing Lake Powell water quality data collection trips to
reduce these new data collection costs.

The work will Hikely be contracted out given the work
load of the current GCMRC stalf, however, Susan
Hueftle will likely be involved in some capacity in ths
effort, beyond contract oversight.

Pg. 71 CREDA (11/5/99): New Research Associated with Water Quality in Lake Powell
Line 1579 Is this program funded from Sec.8 ? ) Yes, that is our proposal.
WAPA (11/5/99): New Research Associated with Water Quality in Lake Powell -
Pg. 71 Rationale/Problem Stmit
Line 1592 Add "and rate of regeneration” after "quantty " We will add the suggested change.




Pg. 71
Line 1596

CREDA (11/5/99): New Research Associated with Water Quality in Lake Powell -
Ruationale/Problem Stmt

We question the need for new research on Iake Powell heat budget at $50k per year. Existing
models should be good enough for purposes of determining impacts and heat availability and
for making a decision to go or not (0 go on with the temperature control device.

The research is a component of the IWQP that was
approved by the 1'V'G and AMWG in July. The plan
sets aside $50k for research efforts assuciated with
walter quality. The current models for the heat budyel
are based on data from the Page airport and a weather
station in Utah. The TCD workshop suggested that
additional wind and solar radiation data on the lake
would be helpful in developing the heat budget model.

Chapter 2

INTEGRATED TERRESTRIAL AND AQUATIC ECOSYSTEM ACTIVITIES

RESPONSE TO COMMENTS

Pg. 77
Line 1768

WAPA COMMENTS (11/5/99): Title: Long-term Monitoring of Streamflow and Fine-
Sediment Transport in the Main Channcl Colorado, Paria and Little Colorado Rivers
Could the streamflow component of this project ‘also be used to track/verify compliance with
discharge criteria for dam releases i the Lees Ferry Reach? Page 6, line 132 indicates data on
discharges is available in | 5-minute unit values,

Yes, the detailed Jdescription of the main channel
monitoring network for streamflow lists the Glen
Canyon streamgage, and is intended specifically to
fulfill MO 1 and IN | 1 under Water and Sediment.

Pgs. 78-79
Lines 1779,
1808, 1316-1818

WAPA COMMENTS (11/5/99): of §
Sediment Transport in the Main C hannel Colorado, Paria and Little Colorado R Rlvels

Is the water quality component of this project duplicating TWQP efforts or can some ctﬁuency
be gained from incorporating the water quality needs of this project into the IWQP?

Title: Long-term Monitoring of Streamflow and Fine-

This is a component of the IWQP. This project is
intended to provide some of the downstream water
quality data described in the IWQP using funds from
the Biological budget, as 1s the case in FY 2000.

Pg. 83
line 1922

WAPA (11/5/99): Title: Long-term Monitoring of Coarse-grained Sediment Inputs,
Storage and Impacts to Physical Habitats - Rationale/Problem Statement

In reading the project proposals it appears that MO 2 (trout) and IN2.4 (trout) under Fine-
grained sediment storage might be more appropriately addressed under the Course-sediment
inputs, storage, and impacts project.

The MO and IN referred to with respect to trout is
now included i ‘table 2.1 under the research and
monitoring projects related 1o coarse-sediment inputs.
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Pg. 92
Line 2193

WAPA (11/5/99): Development of a One-Dimensional Fine Sediment-Routing Model
Along the Main Channel - GCMRC Involvement
Can the river trips for this project and the Reach-averaged Modeling trip be comibined into one

at a savings of up to $18k?

It is possible that they could if the decision were bised
simply of field logistics and not on data collection
needs. Certainly, if the projects were both awarded 10
one research team, then there would be a higher
likelihood that the field activities could become highly
coordinated. Basically, the two projects are
anticipated to have completely different ficld data
needs, so it is probubly not very likely that savings
will be realized by combining ficld trips. As per
GCMRC policy, we look for every opportunity to
consolidate field logistics, as appropriate.

Pg. 95
Line 2279

WAPA (11/5/99): Title: Advanced Conceptual Modeling of Coarse-grained Sediment

inputs Related to Evolving Physical Habitats and Aquatic Processes - GCMRC
Involvement
Is “Lambert” an intentional inclusion here?

Yes, Lambert is intentionally included as part of thie
oversight team for this project, but from the standpount
of geomorphic impacts of coarse-grained sediment
inputs on evolution of campsites, rather than impacts
on cultural resources.




Chapter 2 (cont'd)

PROTOCOL EVALUATION ACTIVITIES

Pg. 95
Line 2283

CREDA (11/5/99): Biological Resources and IWQP PLP

We assume the costs of PEP activities are incfuded in the cost estimates of the individual
science activities in Chapter 2. Is this correct or is the funding on lines 2790 and 27947

PPg. 96
Line 2306

AGFD (11/3/99):  Biological Resources and IWQP PEP

"The timeframe currently set for long-term monitoring precludes testing of new protocols prior
to releasing of RIPs for long-term monitoring”. This statement is troubling. What is the
purpose of PEPs if they will have no effect on the long-term monnoring program? (f the PLPs
for fish and the phyto-benthic community monitoring suggests that the current sampling
strategies ¢ inadequate to address integration and Management Objectives, will you sull
award a five-year contract that uses those methods? Integration of a long-term monitoring
program needs to take place in the design stage of projects. [t scems to me that if PEP’s are not
conducted concurrently, we are unlikely to achieve integrated monitoring designs and
thercfore unlikely to be able to integrate data across resources once the data are collected. Scee
my earlier comments on integration.

PEPs are being conducted this st for the aquatic
ecosystem. This provides an additional ycar, or hall'a
year 1o evaluate protocols. Fong-tern monitormg for

the aquatic resources except the Lees Ferry trout is not
anticipated until FY2002 with REUPs released in Spring
of 2001.

Pg. 96
Line 2320

NPS (11/16/99): Socio-Cultural Resources PEP

What does the sentence mean? Haven’t we been conducting long term monitoring sinee 19927

Instead of begin, maybe continue? Confusing. [t is also very vague regarding the allocation of

funds. 1 realize it is dependent on the review, however, shouldn’t there be at lcast a minimum
of $5,000 per PA tribe and NP'S, or something like that to compensate for follow up
recommendations given by the PEP?

Line 2320: Recommendations derived from the PP
will be incorporated nto long —term monitoring that 15
anticipated to begin in FY 2001/2002.

The funds refer - onies that are programmed by the
GCMRC. Additional funding may be supplied by
Reclamation, if appropriate and necded.
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Chapter 2 TABLE 2.2 - SUMMARY BUDGET FOR SCIENTIFIC ACTIVITIES

US BUREAU OF RECLAMATION (10/31/99): Table 2.2. Summary Table of Projected
FY2001 Budget for Projects and by GCMRC Program Allocations

Pys. 100-103 With respect to table 2.2, there are inconsistencies between this table and the individual The figures for Table 2.2 were correct and the text
Lines 2399-2402  descriptions preceding the table. Examples of the descriptions vs. table 2.2 include: associated with the project descriptions will revised 1o
reflect these corrections as follows

fine grained sediment monitoring $320,000 vs $340,000 Fine grained sediment monitoring:  $340.,000
{_ees Ferry trout monitoring $120,000 vs $130,000 Lees Ferry Monitoring $120,000
Terrestrial habitats $90,000 vs. $165,000 Terrestrial habitat $165,000
Evaluation of cult. Res. monitoring $40.000 vs $65,000 Evaluation of cultural resources $65.000

Perhaps as a result of these discrepancies, the program total for Biological Resources does not | The values in the column labeled “Biological

match that of the table on page 117. Resources,” add up to the line item total for the same
category in the budget table on p.117. The $165K

On table 2.2, the $400,000 evaluation of remote sensing technologies should be listed under value includes money contributed from Cultural

the column “Remote Sensing” rather than “Information Technology™. resources beyond the 90K funding levels from
biology.

Yes, this has been corrected and the 'l is now divided
into Survey and GIS columns also.

GC TRUST (11/8/99): Table 2.2. Suminary Table of Projected FY2001 Budget for
Projects and by GCMRC Program Allocations

Pgs. 100-103 This table is very useful. Two minor comments are to delete *N/A™ throughout for increased See revised Table 2.2
readability (maybe use a dash instcad), and use a title instead of a surname for personnei.
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CHAPTER 3 MANAGEMENT AND BUDGET

Chapter 3 UNSOLICITED PROPOSALS - RESPONSE TO COMMENTS
WAPA (11/5/99): Tribal Proposals

Pg. 104 It is an important point that all unsolicited propusals compete equally for unsolicited $. Inany | Equal consideration for all proposals assumes

Lines 2417-2425 | given year it should be acceptable to find zero unsolicited projects that qualify for funding if unsolicited proposals are received and evaluated at
the projects proposed do not contribute to the year specific goals of the AMP. Topetully, the $ | one time. The nature of the existing process for
could be carried forward to fund qualifying projects in the next budget cycle. unsolicited proposals is that they are submitied and

evaluated throughout the year  This means that
unsolicited proposals received carlier in the ycar may
have a slight-advantage based on availability of funds

Following the protoc -t developed with the Fransition
Working Group and mcluded in the FY 1997-2002
strategic plan, ALL research proposals, responses to
RFPs, unsolicited, and in-house, to undergo an
independent external peer-review with the |
recommendation from the peer-reviewers falling into
one of the following categories: Fund As Is, Fund

With Modification, Do Not Fund.

- e ...
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Chapter 3

IN-HOUSE RESEARCH - RESPONSE TO COMMENTS

Pg. 104
Lines 2428-2435

WAPA (11/5/99):
How are the competitive and peer review processes applied to these proposals?

Following the protocols developed with the Fransition
Working Group and included in the FY 1997 - 2002
strategic plan, In-house research is not solicited
competitively but it docs undergo the same
independent external peer review as ALL proposals
and the recommendation from the peer-reviewers can
fall into one of the following categories: Fund As Is,
Fund With Modification, Do Not Fund.. To ensure
objectivity of the peer review, 1t is managed at one
level removed from that of the individual submitting
an in-house research proposal. The majority of the
GCMRC science program is generally considered at
this time to consist of “competitive, out-house”
activities.

Pgs. 104-105

GC TRUST (11/8/99):

I strongly support in-house research. 1 presume that the decision to award a project in-house
depends mainly on whether the project: 1) clearly helps a program manager stay current in
their field; 2) is directed to achieve a priority management objective or other AMP need; 3) is a
priority given other program tasks; and 4) can be conducted in-house in a cost-effective
manner.

This is the rationale for in-house research as described
in the strategic plan.




AMWG & TWG SUPPORT - RESPONSE TO COMMENTS

We agree that these funds should not be cartred over
fromn year to year to such an extent that this pot of
money grows very large. A few years of operation
should give us an estimalte on the appropriate size loi
this pool of tunds. It is anticipated that once that s
determined, if there are excess tunds proposcd for
carry-over from one year to the nexi, they would
either be reprogrammed to another need or the
GCMRC budget request would be reduced by that
amount in the subsequent year.

TSS - INFORMATION TECHNOLOGY PROGRAM - RESPONSE TO COMMENTS

The focus of the GCMRC WWW publishing is on
scientific content. All new repoii . are required to be
delivered in electronic tormat to facilitate publishing
on the Web. GOMRC agrees that itis desirable to
make historic science documents available on the
Web. There is currently not sufficieat manpower
available to address this need in a formal manner.
However, it is GCMRC’s intent to make additional
scientific information available on the WWW on a
time available basis.

gement System

Chapter 3
US BUREAU OF RECLAMATION (10/31/99):
Pg. 105 The carrying over of funds from ycar to year is appropriate, but there should be a luni on liow
Line2443 much of this carryover money is allocated for AMW G/ TWG requests, otherwise this tund
could grow to a very large pot of money that could/should be used tor other scicuce arcas.
Chapter 3
US BUREAU OF RECLAMATION (10/31/99): Tatroduction
Pg. 106 Regarding WWW publishing, GCMRC should focus its publishing ctforts on scichce products,
since Reclamation SL.C wili be posting all AMP management-related documents. If possible,
GCMRC should make avaitable on the WWW all historic science documents and 1eports.
us Bt UOFI TION (10/31/99): D v
Pg. 106 GCMRC should caretully investigate existing data bases (e g. HDB, STORET) and their
structure before creating their own in an effort 1o increase case of access using cstablished
computer programs. '

An evaluation of existing environmental and
ecological data bases is scheduled for FY2000. It is
anticipated that this objective will be comipleted before
FY2001.
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Pg. 106
Line 2491

WAPA COMMENTS (11/5/99): Data Base Management System
Do these procedures include data compatibility requirements for format, data transfer media,
etc. If not, where will these requirements be applied?

Data format, transfcr, etc. requirements have already
been defined and incorporated into GCMRC contracts
under the subheading for “Data Standards”. These
requirements will be refined and updated as needed.

Pg. 107

US BUREAU OF RECLAMATION (10/31/99): Geographic Information System
Considering the difficulty of establishing, training, and retaining significant GIS expertise,
GCMRC should strongly consider contracting for specific GIS products and computer program
interface development. Our Salt Lake office has taken this approach for similar reasons. Also,
these products should be targeting specific MO’s and IN’s in order to ensure that this
potentially expensive technology is cost etfective.

Specific, well defined, GIS projects will be considered
for contracted services. GCMRC believes that the
most cost e¢ffective manner to develop GIS
infrastructure, organize legacy spatial data, and ensure
consistency in GIS products delivered by contractors
is to have an in-house GIS expert.

Pg. 109
Line 2558

GCNRA (11/15/99): Remotely Sensed Data Collection

Integration of remote sensing - The use of remote sensing technologies is good but the
evaluation and use of the technology within this program area seems far removed from the
specific resource MO/INs. The use of the technology is dependent on various factors related to
needed spatial resolution, detection level, cost etc. All of which are related to resource
objectives. Therefore, if the program sets as an objective the evaluation of plant community
change throughout the system a system-wide analysis using remote sensing technology would
likely be appropriate. Such a system should be suggested by the RFP bidder answering
specific IN questions posed. :

1 believe that the Information Technologics program should evaluate suggested remote sensing
proposals for validity but should not specify technology unless GCMRC is conducting such
analyses in-house.

The first step in strategic plan the governs the remote
sensing initiative is to have the program managers
specify their monitoring needs in terms of scale and
accuracy for each resource based on the current MOs
and INs. These are then used to identify potentially
feasible remote sensing technologies. The next step
calls for field testing and evaluation of the products
produced, prior to a final PEP and recommendations
for the incorporation of remote sensing as part of the
GCMRC long-term monitoring protocols.
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Chapter 3 PUBLIC OUTREACH - RESPONSE TO COMMENTS

Pg. 113 NPS (11/16/99):

Line 2663 This is a good idea. 1hope the tribes take advantage of this.

Chapter 3 ADMINISTRATION AND PERSONNEL - RESPONSE TO COMMENTS
THE HOPI TRIBE (11/15/99): A Cultural Resources Task Group

Pg. 115 The Hopi ‘Tribe believes that the Cultural Resources Task Group should not vnly operate to A Cultural Resources task Group operates to facilitate

Line 2720 facilitate the articulation between the socio-cultural resource program and the programmatic the incorporation of cultural concerns within all
agreement program, but this group should also assist the GCMRC in the developmient of a GCMRC program areas to assists the GCMRC i the
more holistic and integrated program. development of a more integrated program that

incorporates Native Anierican perspectives. The Tash
Group consists of the GCMRC Socio-cuitural
Program Manager and cultural representatives from
the stakciolders.

CREDA COMMENTS (11/5/99): Program Schedule
Pg. 117 Where arc these found in tables 2.1 and 2.2 ? Where is an explanation of “public outreach”™? Is | Public outreach is described on lines 2664-2678. As
Lines 2790-2791 | this really an appropriate AMP/GCMRC program? discussed in that section the necds for these activities
was brought to the attention ot the AMWG by the
Deputy Secretary of the Interior and the AMWG hus
established an Ad hoc group to develop activities in
this area. The specific funds b.. _cied in this arca for
I'Y 2001 are in support of tribal activities.

Tables 2.1 and 2.2, have been revised to include all of
the individual activitics supported v 1 the “Cultural
Resources” budget line.

Line 2794 Does this include the costs of SAB ? The cost of the SAB is included on line 2794 as one of
the Independent Review Panels. This is described on
lines 2619-2661.
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Attachment 1

Current Knowledge - Biological Resources

Terres¢-i~1 Biological Resources - Since 1998 work associated with terrestrial biological

resources have represented data collection efforts in support of eventual long-term
monitoring programs. As with sediment resources. the emphasis for biological projects
was in moving toward long-terrn monitoring while transitioning from EIS related efforts
associated with these resources. This transition has included attempts to maintain
continuity among data sets that were collected prior to 1996. Little emphasis has been
put on research associated with terrestrial biological resources. Current contracts are
separated into vegetation (Kearslev. NAU). avifauna (Spence. GCRA), and Kanab
ambersnail (Meretskv. SWCA). The following is information provided from these

monitoring projects.

Manitoring vegetaticn ~h=nge along the C~l~re4~ River mainstem - Dr. Michael Kearsley

of Northern Arizona University has been involved in measuring vegetation change along
the Colorado River corridor since 1993. Data collection efforts have changed from a
tfocus on detailed compositional change that takes place on microhabitat scale (Stevens
and Avyers 1996) to characterizing change at the community or plant associated level. His
work over the last two vears has been to evaluate and incorporate structural components
of vegetation. in addition to identifving changes in the species composition of plant
communities. These structural components provide an index of vertical complexity, a
variable that eftects bird distribution and abundance. Measurements have also been done
along shorelines to determine the relative availability of vegetated shoreline, a shoreline
habitat utilized by young fish (Converse et al. 1998). Preliminary results of this research
have identified factors affecting availabilty of shoreline habitat to include discharge,
magnitude of fluctuations, and time of vear. Other results of this monitoring effort
indicate that some community constituents have changed very little (e.g., tamarisk) in

their representation and extent. while others are increasing in abundance (arrowweed).
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These trends suggest that growth rates ot arroweed may have implications associated with

campable area over the long-term.

Monitoring avifauna abundance and distribution a.ong the Colorado River main -

Dr. John Spence of the Glen Canyon National Recreation Area has been in charge
overseeing a project to monitor bird distribution and abundance along the Colorado River
corridor. Included in this project is the monitoring of the endangered southwestern
willow flycatcher. The project has determined that abundance and diQersity \anges in
the avifaunal community along the Colorado River corridor is associated with vegetation
densities and distance from the dam. Structurally complex vegetation patches like ose
found from river mile 42 to Cardenas and in the western Grand Canyon support more
birds and more species of birds. Glen Canyon is also an area ot waterfow! diversity,
likely associated with the relatively rich benthic community and lower velocity waters
found in this reach. The next year will be spent synthesizing the bird data and evaluating

it to provide recommendations for long-term monitoring that can be integrated with

habitat data.

Monitoring of Kanab ambersnail populations and habitat at Vasevs Paradice — Dr. Vicky

Meretsky through SWCA Inc.. has been the lead biologist involved with developing
population estimates tor the Kanab ambersnail (KAS) located at Vaseys Paradise in
Grand Canyon. Both available habitat and snail numbers are determined for each trip
throughout the year. Trips are conducted on a quarterly basis that coincide with the life
history of the snail. Monitoring of the habitat indicate that primary habitat composed of
Nasturtium is highly variable in terms of area covered. This plant species is an annual
and its area cover is influenced by local climate effects. A warm winter may result in
greater growth earlier in the season, while a summer storm event may resuit in scour of
local patches. The variability in habitat is less likely to be observed with Mimulus
(monkey flower) the other major plant species associated with KAS. This plantis a
perennial species and the variability in area cover should be less than that of }Masturtium.

Population estimates for KAS between years has not been shown to be significantiy
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different. However. the contidence intervals around these estimates are great. due to
overwintering mortality that can result in high inter-annual variability. The life-history of
KAS is characterized by starting with a small number of over-wintering adults.
Population size increases throughout the season from recruitment. An associated KAS
genetics project (Keim. Northern Arizona University) has provided preliminary
indications that the KAS at Vaseys paradise is genetically distinct from Utah populations
also identified as KAS. What this distinction means in taxonomic terms is vet

undetermined.

Aquatic Biological Resources - Since 1998 work associated with aquatic biological

resources have represented data coliection etforts in support of eventual long-term
monitoring programs. As with terrestrial biological resources. the emphasis for
biological projects is moving toward long-term monitoring while transitioning from EIS
related efforts associated with these resources. This transition has included attempts to
maintain continuity among data sets that were collected prior to 1996. There has been a
bit more emphasis put on research associated with aquatic resources when.compared to
terrestrial resource efforts to develop information that will be used in developing the
long-term monitoring program. Current contracts are separated into aquatic foodbase
(Blinn. NAU). Lees Ferrv Trout (Persons AGFD), and Native Fish Monitoring (Gorman

US FWS). The tollowing is information provided from these monitoring projects.

Monitoring the Aquatic Foodbase in the mainstem Colorado River and its tributaries —

Dr. Dean Blinn of Northern Arizona University has been studying aquatic biology of the
Colorado River since the 1980’s. Efforts since 1998 have focused on monitoring the
productivity in the mainstem as influenced by dam operations and understanding the
relationship and influence of tributary productivity on the mainstem. Results of these
data collection efforts indicate that reducing fluctuations benefits productivity.
Productivity is increased because areas available to colonize are stabilized. What is not
known is if combinations of stability and short-term disturbance optimize productivity.

Productivity increased following the 1996 BHBF. the subsequent flows in the summer of
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90 1996 and in Spring/summer 1997 that were high and relatively steady compared to

91  operations in previous vears and may have been a contributing factor in the measured

92 productivity. Tributary collections show that these streams are a source for benthic

93 colonizers in the mainstem, but current mainstem conditions (constant cold temperatures) l
94 preclude their expansion into the mainstem. Some organisms tound in tributaries need a
95  range of temperatures as a growth cue. These cues are not available in the mainstem. '
96  Both of these pieces of information are important tor managers trying to optimize
97  mainstem productivity. Productivity might be limited by temperature (degree days) and '
98  other physical parameters, or by habitat instability (amount of fluctuations) or a
99  combination of the two. '
100
101 Monitoring the Lees Ferrv Trout Fisherv — Mr. Bill Persons of the Arizona Game and '
102 Fish Department has been overseeing the contract responsible for determining the effects
103 of dam operations on rainbow trout in the Glen Canvon Reach. This contract has .‘

104  included a the collation of stocking and catch data since the 19607~

105  the effects of minimum flows on trout ponmi~+ ‘
106  fluctuations conducted L
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I ATTACHMENT 2
’ SUMMARY BUDGET
(MR Dreagram and Oper=ri~q Costs
AMP Funding
l A. Bureau Support Services........cocovviiiiiiiiiii e 125,000
B. Operations. Personnel. Contract Services.......c.ccccoverirrunennn... 1.969.000"
I C. Physical Resources SCIENCE .......c.coooiviiiiiveiiiiiieic e 950.000
D. Biological Resources Science
1. SCIENICE ACTIVITIES et ee e e e e e veas 1.180,000
] i PEP oo e eeeeseee oo 100,000
E. Socio-cultural Resources Science
1. SCIENCe ACHVIHIES ..ecoviriiiiiiiiiiiccieccee ettt et 275,000
I e PEP e 55,000
1l. PublicOutreach ........cccooiiviiiiieeeeeee 35.000
I F. [nformation Technologies Program...............c.cccoeiiininnnnn...... 320,000
G. Remote Monitoring Technology .........oooovvvciiiiiiiieicceee 400.000
H. Independent Review Panels
I : 1. RFPs. unsolicited & in-house. and technical reports ............. 95,000
. SAB e 80,000
[.  Unsolicited Proposals
Lo QENETAL 1oviiiiiiii e 70.000
e THDAL oo 50,000°
I J. AMWG/TWG REQUESTS ... 60,000’
K. In-House Research.........cccocoiiiiniiiie ... 20,000
[. Logistics
I L RIVEE LOZISHES oo 475.000
il.  Equipment. supplies. and maintenance...............cccceveerveeeene. 85.000
ii. Helicopter support & Emergency Evacuations ..................... 36,000
I 1v. NPS Permitting .......ccooieieiiiiiiiiieieeeeeeee a2 04,000
» TOTAL .oceececnncnssnnesssasscnnessens 6.434,000
l Other Funding Sources
O&M -- Integrated water quality program (IWQP).......c..cccceeinins 300.000
I Sec. 8 -- TCD Related ACHVITES .....coovoviiicceceeeeeeeeeeeeeeene 310.000
I Revised page 117 (11/22/99)
! Salaries for GCMRC staff working on [WQP activities in Lake Powell are being charged to the IWQP -
O&M account.
I *$50,000 in funds from the cultural resources program has been moved into this category specifically to
support unsolicited tribal proposals.
’$10.000 in funds from the cuitural resources program have been added to the money set aside to address
AMWG/TWG requests.




Tabie 2.1. Summary table or FY200! Project titles and associated Management Objectives and Information Needs.

1 PROJECT

: ! h P | h it

| TITLE | MANAGEMENT OB.!"'CTIVE | INFORMATION “~EED

‘ TERRESTRIAL ECOSYSTEM ACTIVITIES

L |

i Monitoring TERR MO 11: Protect. restore. and enhance  ; TERR IN 11.2 Determ:  species

i avifauna survival of native and special status species | population characteristics to detect
(federal. tribal. and state designations:. Ensure  : departures from natural range of

NEW RFP IN that the required habitat for these species is variation.

SUMMER 2000 preserved.
|  TERR IN 1.3 Determine changes,
declines in special statv< <pecies and
characterize ecosystem anges to
benefit species.

AVI MO 13: Protect, restore. and enhance AVI IN 132 Determine impacts of
survival ot native and special status avifauna. dam operations under aboroved

| | operating criteria on av  una food
. chain associations

|
|

i Monitoring Kanab AS MO 14: Sustain ¢ -ulations of Kanao KAS IN 14.1 Determine specific
| ambersnaii and nbersnail wherever they currently exist within | habitat characteristics required by the
habitat at Vaseys tne Colorado River ecosystem. KAS. (T&C 3--p.41)
Paradise
KAS IN 14.2 Determine spe | flow
NEW RFP IN impacts on Kanab ambersnail to assure
SUMMER 2000 that the level of incidental take is not
OR exceeded. (I. T. - p.40)
MAINTAINED
INTERNALLY KAS IN 14.3 Complete a census of
the population and characterize the
habitat. Once habitat requirements are

determined. other potential habitat sites
within the Grand Canvon corridor wiil
be surveyed to determine species
presence and recovery potential.

Conservation Recommendation 3--
p.43)

KAS IN 14.4 Survey ZAS habitat
before and after any flow greater than
25,000 cfs to determine population and
its species response tc Jdisturbance and
ability to recover. (T&C 4, p.42; and
RPM)

| KAS IN 14.5 Determine Kanab
Ambersnail life history schedule for
’ populations in the Colorado River
ecosystem. (Conservation
Recommendation 3)




- Ongoing research | TEPR M 11- Proect. restore. and enhance . TERRIN 11.1 Detine and specify

, on terrestrial survival or nauve and special status species ' ecology of native faunal components,
t trophic linkages (federal. tribal. and state designations). Ensure | especially threatened and endangered
| that the required habitat for these species is species: including evolutionary and

| preserved environmental changes. naturai range
I ONGOING of variation. linkages.

’ | AVI MO 13: Protect. restore. and enhance interdependencies, and requirements
[

|

survival of native and special status avifauna.
! AVIIN 13.1 Define and evaluate

X food chain associations,

; interdependencies, requirements, etc.
1 N for native avifauna, including the

|

|

I

Peregrine Falcon, Southwestern
Willow Flycatcher, and other special
status species (e.g., Yellow-billed
Cuckoo).

¢ AVIN 15.2  Determine impacts of
dam operations under approved
operating criteria on avifauna food
chain associations.

' Evaluation of CULT MO 1: Conserve in situ all the CULT IN 1.1 Monitor cultural sites
| cultural resource downstream cultural resources and take into potentially impacted by Glen Canyon
| monitoring and account Native American cultural resource Dam operations to determine present
5 mitigation concerns in the Colorado River ecosystem. condition and rate of change to assess:
! strategies types of degradation. threats: rates of
| degradation; define immediacy of
| NEW RFP IN threats to resources: protection
| 2000 methodologies; protection, monitoring
: and research costs.
s
] i CULT MO 2: If in siru conservation is not CULT IN 2.1 Characterize through

; possible, design mitigative strategies that  scientific study and data development

‘ integrate the full consideration of the values of | all assumed historicai and current

i all concerned tribes with a scientific approach values. including scientific values, of
resources to tribal nations and to the
general public.

: Devetopment of CULT MO 4: Maintain and integrate all CULT IN 4.1 Develop evolving

. historic contexts appropriate cultural data recovered from research designs and/or other methods

! 10 evaluate the monitoring, remedial. and mitigative action and | including synthesis of existing

E significance of incorporate these data into the evolving research | available data and GIS for

| cultural resource designs and mitigative strategies for understanding human occupation and
data understanding the human occupation and use of | use.

l NEW RFP IN the Colorado River ecosystem.

| 2000

1




AQUATIC ECOSYSTEM ACTIVITIES

Ongoing
monitoring phyto-
benthic
community and

“ evaluating its

quaiity for
utilization

ONGOING
WITH
REVISIONS
NAU (BLINN &
SHANNON)

AFB MO 1: Maintain and enhance the aquatic

food base 1n the Colorado River ecosystem to

support desired populations of native and non-

. native fish. At a minimum. maintain

continuously inundated areas for Cladophora
and aquatic inverteorates at or above 3,000 cfs
discharge ievels from Glen Canvon Dam.

i AFBIN 1.1
| trends in aquatic food bz

Determine —*1tus ¢
specles
composition and population structure,
density and distribution and the
influence of ecologically significant
processes.

AFB IN 1.2 Determine the etfects of
past, present, and future dam
operations under the approved
operations criteria on the aquatic food
base species composition, population
structure, density, and distribution in
the Colorado River ecosystem.

AFB IN 1.3 Determine the aquatic
food base species composition,
population structure, density, and
distribution required to maintain
desired populations ot native and non-
native fish in the Colorado River
ecosystem.

HBC IN 3/4.7 Determine origins of
fish food resources, energy pathways,
and nutrient sources important to their
production, and the effects of Glen
Canyon Dam operations on these
resources. (RPM 1.C.vi) Evaluate
linkages between the aquatic food base
and the healith and sustainability ot
HBC populations.

Ongoing
monitoring of
status and trends
of fish community

ONGOING
WITH
REVISIONS

HBC MO s: Maintain or enhance levels of
recruitment of HBC in the mainstem as indexed

i by size frequency distributions and presence and

strength of year-classes. (Focused at voung-of-
year and juveniie fish, and shouid include a fish
health assessment.)

FMS MO 8: Achieve healthy, self-sustaining
populations of tlannelmouth sucker, bluehead
sucker. and speckled dace in the Colorado River
ecosystem, with special emphasis on
flannelmouth sucker in Glen Canyon based upon
the capability of the habitat to support those
fishes.

|

HBC IN 3/4.1 Determine aduit HBC

popuiations and evaiuate life hi ry
schedules, popuiation heaith. and
reproductive success. (Fall 97 'M 1)

HBC IN 3/4.2 Determine leve Hf
recruitment of humpback chub ... the
mainstem and the LCR.

FMS IN 8.2 Determine population
dynamics, distribution. and other life
history traits of native {  species.

FMS IN 8.3 Determine historir ~nd
current character and structure  native
fish populations.

L
1 .

S ——




Monitoring the
status and trends
of the Lees Ferry
Trout Fishery

| NEW RFP IN
SPRING 2000

TROUT MO 2: [n the Colorado River

' downstream of Glen Canyon Dam to the

confluence of the Paria river, sufficient
ecological conditions (such as habitat. foodbase

and temperature) shouid be maintained, which in | TROUT IN 2.3 Evaluate harvested and

conjunction with management by Arizona Game
and Fish will produce a healthy self-sustaining
population ot at least 100.000 Age [I+ rainbow
trout that achieve 18 inches in length by Age [1I
with a mean annual relative weight (Wr) of at
least 0.90.

Integrated Water

Quaiity
Monitoring

ONGOING
WITH
REVISION AND
COOPERATION
BETWEEN
GCMRC AND
USGS

(WRD AZ
DISTRICT)

+ TROUT IN 2.2 Determine trends in
- rainbow trout population size, |
: character and structure in Glen Canyon.

E

| field sampled rainbow trout to
determine the contribution of naturally
reproduced fish to the population in
Glen Canyon.

LP WQ MO 1: Prevent impacts that adversely
affect the water quality (physical, chemical,
biological) of Lake Poweii due to dam
operations and ensure that fully informed
AMWG decisions are possible both now and in
the future.

WATER MO 2: (water resources) Maintain
water quality at levels appropriate 1o support
physical. biotic. and human resource needs...

LP-LIMNO IN i.! Determine the
effect of current dam operations (under
approved operating criteria) on ’
reservoir water quality, including but
not limited to the following:

(a) Determine near dam hydrogen
sulfide levels (and other hazardous
chemical constituents) within the
hypolimnion occurring under current
dam operating criteria.

t

. (b) Determine the dynamics of lake
! stratification and advective tlows and
! their effects on chemical constituents

f
i (c) Determine/quantify the dynamics
| of major cations, anions, and nitrate/
phosphate ratios resulting from dam
operations

|

|

1

l (d) Determine the effects of dam ;
. operations (under approved operating |
f criteria) on the physical/chemical

i dynamics of Lake Powell side channels
| and embayments

LP-BIO IN 1.! Determine the impacts
of dam operations and resulting water
quality on primary and secondary
productivity of Lake Powell, including:

e algae (phytoplankton, periphyton)
¢ Macrophytes

¢ Zooplankton

WATER IN 2.1 Monitor water quality,
composition, temperature (a more
comprehensive list of the INs that are ‘
addressed by the [WQP can be seen in |
Table 1 of the IWQP plan (Vemieu and i

Hueftle 1999




|
|
|
|

i SED MO 4: Maintain svstem dynamics and

' disturbance by redi

' 1

stributing sand stored in the

S UL S DU R SRS S

SED IN 2.7 Quantify the extent and
location of existing sandbars, beaches
and backwaters along the Colorado
River corridor

SED IN 4.1 Define character and
structure of all beaches and backwaters

i ervietam aftar 100A tact flavre




i

Ongoing research
| on terrestrial

| trophic linkages
!

l

ONGOING

TERR MO 11: Protect, restore. and enhance
survival of native and special status species
(federal, tribal, and state designations). Ensure
that the required habitat for these species is
preserved

AVI MO 13: Protect. restore. and enhance
survival of native and special status avifauna.

| TERRIN 11.1 Define and specify

| ecology of native faunal components.
especially threatened and endangered
species: including evolutionary and
environmental changes, natural range
of variation, linkages,
interdependencies, and requirements

AVIIN 13.1 Define and evaluate
food chain associations,
interdependencies, requirements, etc.
for native avifauna, including the
Peregrine Falcon, Southwestern
Willow Flycatcher, and other special
status species (e.g., Yellow-billed
Cuckoo).

AVIN 13.2 Determine impacts of
¢ dam operations under approved
operating criteria on avifauna food
chain associations.

Evaluation of
cultural resource
monitoring and
mitigation
strategies

NEW RFP IN
2000

CULT MO 1: Conserve in situ all the
downstream cultural resources and take into
account Native American cultural resource
concerns in the Colorado River ecosystem.

CULT MO 2: If in siru conservation is not
possible, design mitigative strategies that
integrate the full consideration of the values of
all concerned tribes with a scientific approach

CULT IN .1 Monitor cultural sites
potentially impacted by Glen Canyon
Dam operations to determine present
condition and rate of change to assess:
types of degradation. threats; rates of
degradation; define immediacy of
threarts to resources: protection
methodologies; protection, monitoring
and research costs.

CULT IN 2.1 Characterize through
scientific study and data deveiopment
all assumed historical and current
values. inciuding scientific values, of
resources to tribal nations and to the
general public.

Deveiopment of
historic contexts
to evaluate the
significance of
cultural resource
data

NEW RFP IN
2000

CULT MO 4: Maintain and integrate all
appropriate cuitural data recovered from
monitoring, remedial, and mitigative action and

incorporate these data into the evolving research

designs and mitigative strategies for

understanding the human occupation and use of

the Colorado River ecosystem.

CULT IN 4.1 Develop evolving
research designs and/or other methods
including synthesis of existing
available data and GIS for
understanding human occupation and
use.

e




!

AQUATIC ECOSYSTEM ACTIVITIES

Ongoing
monitoring phyto-
benthic
community and
evaluating its
quality for
utilization

ONGOING
WITH
REVISIONS
NAU (BLINN &
SHANNON)

AFB MO 1: Maintain and enhance the aquatic
food base in the Colorado River ecosystem to
support desired populations of native and non-

1 native fish. At a minimum, maintain

continuously inundated areas for Cladophora
and aquatic invertebrates at or above 5,000 cfs
discharge levels from Glen Canyon Dam.

AFB IN 1.1 Determine status and
trends in aquatic food base species
composition and population structure,
density and distribution and the
influence of ecologically significant
processes.

AFB IN 1.2 Determine the effects of
past, present, and future dam
operations under the approved
operations criteria on the aquatic food
base species composition, population
structure, density, and distribution in
the Colorado River ecosystem.

AFB IN 1.3 Determine the aquatic
food base species composition,
population structure, density, and
distribution required to maintain
desired populations of native and non-
native fish in the Colorado River
ecosystem.

HBC IN 3/4.7 Determine origins of
fish food resources, energy pathways,
and nutrient sources important to their
production, and the effects of Glen
Canyon Dam operations on these
resources. (RPM 1.C.vi) Evaluate
linkages between the aquatic food base
and the health and sustainability of
HBC populations.

| Ongoing

monitoring of
status and trends
of fish community

ONGOING
WITH
REVISIONS

HBC MO s: Maintain or enhance levels of
recruitment of HBC in the mainstem as indexed
by size frequency distributions and presence and
strength of year-classes. (Focused at young-of-
year and juveniie fish, and should include a fish
healith assessment.)

FMS MO 8: Achieve healthy, self-sustaining
populations of flannelmouth sucker, bluehead
sucker, and speckied dace in the Colorado River
ecosystem, with special emphasis on
flannelmouth sucker in Glen Canyon based upon
the capability of the habitat to support those
fishes.

HBC IN 3/4.1 Determine adult HBC
populations and evaluate life history
schedules, population health, and
reproductive success. (Fall 97 RPM 1)

HBC IN 3/4.2 Determine leveis of
recruitment of humpback chub in the
mainstem and the LCR.

FMS IN 8.2 Determine population
dynamics, distribution, and other life
history traits of native fish species.

FMS IN 8.3 Determine historic and
current character and structure of native
fish populations.

(997
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Monitoring the
status and trends
of the Lees Ferry
Trout Fishery

NEW RFP IN
SPRING 2000

TROUT MO 2: In the Colorado River
downstream of Glen Canyon Dam to the
confluence of the Paria river, sufficient
ecological conditions (such as habitat, foodbase
and temperature) should be maintained, which in
conjunction with management by Arizona Game
and Fish will produce a healthy self-sustaining
population of at least 100.000 Age [+ rainbow
trout that achieve 18 inches in iength by Age III
with a mean annual relative weight (Wr) of at
least 0.90.

{ TROUT IN 2.2 Determine trends in

1 . . .
rainbow trout population size,

character and structure in Glen Canyon.

TROUT IN 2.3 Evaluate harvested and
tield sampled rainbow trout to
determine the contribution of naturally
reproduced fish to the population in
Glen Canyon.

Integrated Water

Quality
Monitoring

ONGOING
WITH
REVISION AND
COOPERATION
BETWEEN
GCMRC AND
USGS

(WRD AZ
DISTRICT)

LP WQ MO 1: Prevent impacts that adversely
affect the water quality (physical, chemical,
biological) of Lake Poweil due to dam
operations and ensure that fully informed
AMWG decisions are possible both now and in
the future.

WATER MO 2: (water resources) Maintain
water quality at levels appropriate to support
physical, biotic. and human resource needs...

LP-LIMNO IN 1.1 Determine the
effect of current dam operations (under
approved operating criteria) on )
reservoir water quality, including but
not limited to the following:

(a) Determine near dam hydrogen
sulfide levels (and other hazardous
chemical constituents) within the
hypolimnion occurring under current
dam operating criteria.

(b) Determine the dynamics of lake
stratification and advective flows and
their effects on chemical constituents

(c) Determine/quantify the dynamics
of major cations, anions, and nitrate/
phosphate ratios resulting from dam
operations

(d) Determine the effects of dam
operations (under approved operating
criteria) on the physical/chemical
dynamics of L.ake Powell side channels
and embayments

LP-BIO IN 1.1 Determine the impacts
of dam operations and resuiting water
quality on primary and secondary
productivity of Lake Powell, including:

» algae (phytoplankton, periphyton)
¢ Macrophytes
e Zooplankton

WATER IN 2.1 Monitor water quality,
composition, temperature (a more
comprehensive list of the INs that are
addressed by the IWQP can be seen in
Table 1 of the IWQP plan (Vernieu and
Hueftle 1999)

|

1
i




Ongoing research
associated with
popuilation
genetics of HBC
in Colorado River
ecosystem

HBC MO 6: Establish a second spawning
aggregation of HBC downstream of Glen
Canyon Dam (RPM 4).

HBC IN 6.1 Develop criteria for
defining self-sustaining populations of
HBC.

HBCI™ 2 Assess feasibility of
establic g a second population of
HBC downstream of Glen Canyon
Dam including other current
aggregations.

Native fish/non-
native competitive
interactions

NEW IN
SPRING 2000

N/NN FISH MO 10: Minimize, to the extent
possible, competitive and predatory interactions
between native and non-native fishes.

N/NN FISH IN 10.1 Define areas and
conditions of existing and potential
interactions

N/NN FISHIN 10.4 Determine the
species composition, relative
abundance, and size class structure of
non-native fishes in the Colorado River
ecosystem and important tributaries

Section 8 funded
research

! associated with

experimental
flows which
include
temperature
control device
evaluation and
assessment.

NEW IN
SPRING 2000

FMS " 10 9: Attain riverine conditions,
including appropriate habitat, that support all
life stages of endangered and native fish species.

: HBC MO 5: Remove jeopardy for the HBC in

the Colorado River ecosystem (8.0. /994).

FMS IN 9.2 Qua:. iy to the extent

-possible the effects of spring high

steady flows and summer and fall low
steady flows on endangered and native
fish (RPM 1.a).

FMS IN 9.4 Assess biotic interactions
between native and non-native fishes,
particularly those that occur in
nearshore rearing habitats affected by
dam operations (RPM 1.C.iv).

HBC IN 5.1 Determine a set of
possibie temperature changes in the
mainstem Colorado River resuiting
from implementing selective
withdrawal (RPM 1.B.i).

HBC IN 5.2 Determine the anticipated
effects on HBC and other native
populations which may result from
installing a selective withdrawal
structure for thermal modification in the
mainstem of the Colorado River
downstream of Glen Canyon Dam.
Determine the range of temperatures for
successful larval fish development and
recruitment and the relationship
between larval/juvenile growth and
temperature (RPM 1.B.ii).

i
!

i
i




|
l New research

| associated with
| water quality in
| Lake Powell

NEW SPRING
2000 AS RFP(?)

: LP WQ MO I: Prevent impacts that adversely
atfect the water quality (physical. chemical.
biological) of Lake Powell due to dam
operations and ensure that tully informed
AMWG decisions are possible both now and in
the future.

LP LIMNO-IN 1.1(e) Quantify/model

 the heat budget for Lake Powell to

determine near-term and long-term

i (monthly/weekly and annual

summaries respectively) effects of a
selective withdrawal system

INTEGRATED TERRESTRIAL AND AQUATIC ECOSYSTEM ACTIVITIES

Long-term
monitoring of
fine-grained
sediment storage
throughout the
main channel

NEW RFP IN
SPRING 2000

SED MO 1: (sediment resources) Maintain a
long-term balance of river-stored sand to support
maintenance flow, BHBF flow and unscheduled
flood flows...

SED MO 2: : As aminimum for each reach,
maintain the number and average size (area and
thickness) of sandbars and backwaters between
the stages associated with flows of 8,000 and
45,000 cfs that existed during the 1990/91
research flows.

SED IN 1.1 Define historical and
current {eveis of river stored sediment.

SED IN [.2 Define minimum levels of
river stored sediments necessary to
maintain sandbars, backwaters and in-
stream sediment deposits.

SED IN 1.3 Develop procedures to
monitor and predict impacts of
alternative operating criteria (flow
regimes) on river stored sediment, and
impacts in select reaches

SED IN 1.4 Measure and model
sediment contributions trom ail
contributing sources. including
tributary and high terrace sources.

SED IN 1.5 (sediment) Evaluate the
geology/geomorphology within Glen
Canyon to: (1) determine historical
changes in size and extent of beaches.
sandbars and backwaters. (2) quantify
sediment (size class and quantity) input
from side channels. (3) understand bed
morphology dynamics, (4) evaluate
high terrace erosion and contribution to
river sediment.

SED IN 2.4 Evaluation of flow regime
(under the approved operating criteria)
impacts on terrace and cultural
resources

SED IN 2.6 Determine implications of
dam operating criteria on beach and
sandbar and backwater character and

! structure, including suitability of
i camping beaches.




SED MO 4: Maintain system dynamics and
disturbance by redistributing sand stored in the
river channel and eddies to areas inundated by
river flows up to 45,000 cfs in as many years as
possibie when BHBF hydrologic and resource
criteria are met.

REC MO 2: Maintain flows (under approved
operating criteria) and sediment processes that
create an adequate quantity, distribution and
variety of beaches for camping, as long as such
flows are consistent with management of natural
recreation and cultural resource values (other
natural resource values).

AFB MO 1: Maintain and enhance the aquatic
food base in the Colorado River ecosystem to
support desired populations of native and non-
native fish. Ata minimum. maintain
continuously inundated areas for Cladophora
and aquatic invertebrates at or above 5,000 cfs
discharge levels from Glen Canyon Dam.

TROUT MO 2: In the Colorado River
downstream of Glen Canyon Dam to the
confluence of the Paria river. sufficient
ecological conditions (such as habitat, food base
and temperature) should be maintained, which in
conjunction with management by Arizona Game
and Fish will produce a healthy seif-sustaining
population of at least 100,000 Age II+ rainbow
trout that achieve 18 inches in length by Age I
with a mean annual relative weight (Wr) of at
least 0.90.

HBC MO 4: Maintain or enhance levels of
recruttment of HBC in the mainstem as indexed
by size frequency distributions and presence and
strength of year-classes. (Focused at young-of-
year and juvenile fish, and should include a fish
health assessment.)

| SED IN 2.7 Quantify the extent and

location of existing sandbars, beaches
and backwaters along the Colorado
River corridor

SED IN 4.1 Define character and
structure of all beaches and backwaters
in system after 1996 test flows

REC IN 2.2 Evaluate impacts of
operating criteria on establishing and -
maintaining adequate beaches and
distribution of other resources, quality,
character and structure.

REC IN 2.3 Develop methodology to
evaluate distribution, quantity and
quality changes in all campable
beaches through time

AFB IN 1.3 Determine the aquatic
food base species composition,
population structure, density, and
distribution required to maintain
desired populations of native and non-
native fish in the Colorado River
ecosystem.

TROUT IN 2.4 Determine the
availability and quality of spawning
substrates in the Glen Canyon reach,-
necessary to sustain the rainbow trout
fishery.

HBC IN 3/4.5 Determine the effects of
mainstem hydrology on the number of
nearshore rearing habitats,
environmental conditions in these
habitats, and their successful utilization
by HBC. (RPM 1.C.iii)




CULT MO 1: Conserve in situ ail the
downstream cultural resources and take into
account Native American cultural resource
concerns in the Colorado River ecosystem.

HBC IN 3/4.8 Determine effects on
physical habitat used by young fishes,
food base, and direct effect on larval,
juvenile, and adult native and non-
native fishes of 1996 BHBF. Develop
methods to detect changes in numbers
of HBC or their habitat from 1996
BHBF. (1996 BHBF HBC RPM 3)

CULTIN 1.4 Preservation,
stabilization and/or documentation of
cultural resources as impacted by
sediment resources associated with
alternative operating criteria

CULTIN 1.5 Preservation,
stabilization of flood terraces holding
cuitural resources

CULTIN 1.6 Evaluate flood terrace
stability necessary to maintain cuitural
resources and terraces at pre-dam
conditions

Long-term
Streamflow and
fine sediment
transport in the
main channel
Colorado, Paria
and Little
Colorado Rivers

ONGOING
WITH
REVISION
THROUGH
SOLE SOURCE
TO USGS
(WRD AZ

| DISTRICT)

WATER MO 1: ...Operate GCD in a manner
fully consistent with the ROD and subject to the
“Law of the River”...

WATER MO 2: Maintain water quality at
levels appropriate to support physical, biotic,
and human resource needs of various
ecosystems downstream of Glen Canyon Dam as
mandated by the Grand Canyon Protection-Act
and incorporated into the Record of Decision.

SED MO 1: Maintain a long-term balance of
river-stored sand to support maintenance flow
(in years of low reservoir storage),
beach/habitat-building flow (in years of high
reservoir storage), and unscheduled flood flows.
Maintain systemn dynamics and disturbance by
annually (in years which Lake Powell water
storage is low) redistributing sand stored in the
river channel and eddies to areas inundated by
river flows between 20.000 cfs and maximum
power plant capacity.

WATER IN 1.1 Annually collect and
report GCD flow release information.

WATER IN 2.1 Characterize’
sandbar/backwater baselines and
character and structure in 1990/1991

WATER IN 2.2 Working with various
resource agencies and specialists. select
most appropriate flow levels/regimes
under the approved operating criteria
to determine baseline for comparisons
for all resources.

SED IN 1.2 Define minimal levels of
river stored sediments necessary to
maintain long term sandbar, backwater,
instream sediment deposits

SED IN 1.3 Develop procedures to
monitor and predict impacts of
alternative operating criteria (flow
regimes) on river stored sediment, and
impacts in select reaches

SED IN 1.4 Measure and model
sediment contributions from all
contributing sources, including
tributary and high terrace sources




SED MO 4: Maintain system dynamics and
disturbance by redistributing sand stored in the
river channel and eddies to areas inundated by
river flows up 1o 45.000 cfs in as many years as
possible when BHBF hydrologic and resource
criteria are met

REC MO 4: Maintain flows (under approved
operating criteria) and habitat suitable for
quality cold water fishery opportunities in Glen
Canyon.

SED IN 1.5 Evaluate the
geology/geomorphology within Glen
“anyon to: (1) determine historical
changes in size and extent of beaches.
sandbars and backwaters. (2) quantify
sediment (size class and quantity) input
from side channels, (3) understand bed
morphology dynamics, (4) evaluate
high terrace erosion and contribution to
‘river sediment.

SED IN 4.2 Develop methodologies to
define future flow regimes under
approved operating criteria to
maximize benefit to sediment and
backwater character and structure

SED IN 4.3 Develop an assessment of
dam operations under approved

* operating criteria impacts on range of

variation in sediment and other
resources within Colorado River
ecosystemn and the assuciated processes
that created these ranges

REC IN 4.1 Determine flow regimes
(under approved operating criteria)
necessary to maintain fish populations
of 100,000 adult Trout (age class II
plus)

s

Long-term
monitoring of
coarse-sediment
inputs. storage and
impacts to
physical habitats

NEW RFP IN
SPRING 2000

REC MO 1: Provide quality recreation

| experiences consistent with other resource

objectives.

SED MO 1: Maintain a long-term balance of
river-stored sand to support maintenance flow
(in years of low reservoir storage),
beach/habitat-building flow (in years of high

reservoir storage), and unscheduied flood flows.

Maintain system dynamics and disturbance by
annually (in years which Lake Powell water
storage is low) redistr:buting sand stored in the
river channel and eddies to areas inundated by
river flows between 20.000 cfs and maximum
power plant capacity.

AFB MO 1: Maintain and enhance the aquatic
food base in the Colorado River ecosystem to
support desired popuiations of native and non-
native fish. At a minimum, maintain
continuously inundated areas for Cladophora
and aquatic invertebrates at or above 3,000 cfs
discharge levels from Glen Canyon Dam.

REC IN 1.1 Determine criteria and
aspects that are important to or detrract
from recreational experience.

SED IN 1.4 Measure and model
sediment contributions from all
contributing sources. inciuding
tributary and high terrace sources

AFB IN 1.3 Determine the aquatic
food base species composition,
population structure, density, and
distribution required to maintain
desired populations of native and non-
native fish in the Colorado River
gcosystem.




TROUT MO 2: In the Colorado River
downstream of Glen Canyon Dam to the
confluence of the Paria river, sufficient
ecological conditions (such as habitat, food base
and temperature) should be maintained, which in
conjunction with management by Arizona Game
and Fish will produce a healthy seif-sustaining
population of at least 100,000 Age [I+ rainbow
trout that achieve 18 inches in length by Age [l
with a mean annual relative weight (Wr) of at
least 0.90.

FMS MO 8: Achieve healthy, self-sustaining
populations of flannelmouth sucker, bluehead
sucker, and speckled dace in the Colorado River
ecosystem, with special emphasis on
flanneimouth sucker in Glen Canyon based upon
the capability of the habitat to support those
fishes.

TERR MO 11: Protect. restore, and enhance
survival of native and special status species
(federal, tribal, and state designations). Ensure
that the required habitat for these species is
preserved.

VEG MO 16: Maintain, enhance or restore
vegetative communities made up of diverse
groups of native riparian and upland species
with special emphasis on preservation of unique
plant communities and special status species at
different stages of succession and at different
elevations above the water line.

TROUT IN 2.4 Determine the
availability and quality of spawning
substrates in the Glen Canyon reach,
necessary to sustain the rainbow trout
fishery.

FMS IN 8.4 Determine historic and
current ecosystem requirements
(habitat, spacing, food source,
interdependencies, etc.) of native fish
species.

TERRIN 114 Identify and
characterize riparian wildlife habitat
types along the river corridor

VEG IN 16.1 Determine distribution
and abundance of native and non-native
riparian and upland vegetation,
including federal-, state- and tribal-
listed sensitive species, old high water
zone, new high water zone, and
nearshore marshes

Modeling reach-
averaged sandbar
| evolution in
response to
discharge and
sediment
conditions

NEW RFP FOR
SPRING 2000

SED MO 1: Maintain a long-term balance of

river-stored sand to support maintenance flow
(in years of low reservoir storage),
beach/habitat-building flow (in years of high
reservoir storage), and unscheduled flood flows.
Maintain system dynamics and disturbance by
annually (in years which Lake Powell water
storage is low) redistributing sand stored in the
river channel and eddies to areas inundated by
river flows between 20,000 cfs and maximum
power plant capacity.

SED IN 1.2 Define minimal levels of
river stored sediments necessary to
maintain long term sandbar, backwater,
instream sediment deposits

SED IN 1.3 Develop procedures to
monitor and predict impacts of
alternative operating criteria (flow
regimes) on river stored sediment, and
impacts in select reaches

SED IN 1.5 Evaluate the geology/
geomorphology within Glen Canyon to:
(1) determine historical changes in size
and extent of beaches, sandbars and
backwaters, (2) quantify sediment (size
class and quantity) input from side
channeis, (3) understand bed
morphology dynamics, (4) evaluate
high terrace erosion and contribution to
river sediment.




|
|
|
|

SED MO 2: Asa minimum for each reach,
maintain the number and average size (area and
thickness) of sandbars and backwaters between
the stages associated with flows of 8.000 and
45,000 cfs that existed during the 1990/91
research flows.

SED MO 4: Maintain systemn dynamics and
disturbance by redistributing sand stored in the
river channel and eddies to areas inundated by
river tlows up to 45,000 cfs in as many years as
possible when BHBF hydrologic and resource
criteria are met..

SED IN 2.4 Evaluation of flow regime
(under the approved operating criteria)
impacts on terrace and cultural
resources

SEDIN 4.2 Develop methodologies to
define future flow regimes under
approved operating criteria to
maximize benefit to sediment and
backwater character and structure

SED IN 4.3 Develop an assessment of
dam operations under approved
operating criteria impacts on range of
variation in sediment and other
resources within Colorado River
ecosystem and the associated processes
that created these ranges

Develc~ment of
one-di:- :nsional
fine seaiment
routing model
along the main
channel

NEW RFP FOR
SPRING 2000

SED MO |: Maintain a long-term balance of
river-stored sand to support maintenance flow
(in vears of low reservoir storage), beach/
habitat-building flow (in years of high reservoir

-storage), and unscheduled flood flows. Maintain

system dynamics and disturbance by annually
(in vears which Lake Powell water storage is
low) redistributing sand stored in the river
channel and eddies to areas inundated by river
flows between 20.000 cfs and maximum power
plant capacity.

SED IN 1.2 Define minimal levels of
river stored sediments necessary to
maintain long term sandbar, backwater,
instream sediment deposits

SED IN 1.3 Develop procedures to
monitor and predict impacts of
alternative operating criteria (flow
regimes) on river stored sediment, and
impacts in select reaches

SED IN 1.5 Evaluate the
geology/geomorphology within Glen
Canyon to: (1) determine historical
changes in size and extent of beaches,
sandbars and backwaters, (2) quantify
sediment (size class and quantity) input
from side channels. (3) understand bed
morphology dynamics. (4) evaluate
high terrace erosion and contribution to
river sediment
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Advance
conceptual
modeling of
coarse-grained
sediments related
10 evolving
physical habitats
and aquatic
processes

ONGOING
WITH
REVISION
THROUGH
ECOMENTRIC
RESEARCH
(KORMAN
ET.AL.)

SED MO 1: Maintain a long-term balance of
river-stored sand to support maintenance flow
(in years of low reservoir storage),
beach/habitat-building flow (in years of high
reservoir storage), and unscheduled flood flows.
Maintain system dynamics and disturbance by
annually (in years which Lake Powell water
storage is low) redistributing sand stored in the
river channel and eddies to areas inundated by
river flows between 20,000 cfs and maximum
power plant capacity.

SED MO 4: Maintain system dynamics and
disturbance by redistributing sand stored in the

. river channel and eddies to areas inundated by

river flows up to 45.000 cfs in as many years as
possible when BHBF hydrologic and resource
criteria are met.

REC MO 2: Maintain flows (under approved
operating criteria) and sediment processes that
create an adequate quantity, distribution and
variety of beaches for camping, as long as such
tflows are consistent with management of natural
recreation and cultural resource values (other
natural resource values).

SED IN 1.4 Measure and model
sediment contributions from all
contributing sources. including
tributary and high terrace sources.

SED IN 1.5 Evaluate the
geology/geomorphology within Glen
Canyon to: (1) determine historical
changes in size and extent of beaches,
sandbars and backwaters, (2) quantify
sediment (size class and quantity) input
from side channels, (3) understand bed
morphology dynamics, (4) evaluate
high terrace erosion and contribution to
river sediment. :

SED IN 4.3 Develop an assessment of
dam operations under approved
operating criteria impacts on range of
variation in sediment and other
resources within Colorado River
ecosystem and the associated processes
that created these ranges

REC IN 2.1 Determine adequate beach
quantity, quality, distribution, character
and structure for camping throughout
system.

REC IN 2.2 Evaluate impacts of
operating criteria on establishing and
maintaining adequate beaches and
distribution of other resources, quality,
character and structure.

Evaluating
ground-based and
airborne remote
sensing
technologies

GIS MO 1: Creation of GIS base coverages in
support of integrated monitoring efforts.

GIS IN 1.1 Develop a comprehensive
GIS base map for topography, geology
and soils for the Colorado River
ecosystem

IT/GIS
development

GIS MO 1: Creation of GIS base coverages in
support of integrated monitoring efforts

GIS IN 1.1 Develop a comprehensive
GIS base map for topography, geology
and soils for the Colorado River
ecosystem




SUMMARY BUDGET FOR SCIENTIFIC ACTIVITIES

Table 2.2. Summary table of projected FY2001 budget for projects and by GCMRC program allocations.

TERRESTRIAL ECOSYSTEM ACTIVITIES

Project title Physical Biological Cultural GIS' Survey | Remote | Datubase | Estimated GCMRC Total
Support | support | sensing | mgmit Logistics Personnel | (Program costs &
Logistics)
Monitoring 90,000 0 0 0 X 32,000 Ralston | $ 122,000
Avifauna 1 5%
Lambert
NEW RFP IN 5%
SUMMER 2000
Monitoring 90,000 | 75,000 X X X X ~10,000 “Ralston $ 175,000
terrestrial habitat 10%
and evaluating its l.ambert
quality for 10%
utilization Melis 3%
NEW RFP IN
SUMMER 2000
Monitoring Kanab | --- 10,000 0 X X X 30,000 Raiston $ 40,000
ambersnails and 10%
habitat at Vaseys Kohl 20%
Paradise Lambert
NEW RFP IN 5%
SUMMER 2000
OR
MAINTAINED
INTERNALLY _

[ Ongoing trophic | - 30,000 1o 0 0 X 20,000 Ralston $ 50,000
interactions 5% '
research
ONGOING




(R

Evaluation of --- --- 65,000 X X 0 X 40,000 Lambert $ 105,000
Cultural Resource 15%
Monitoring and Melis 3%
Mitigation Ralston
Strategies 5%
NEW RFP IN Gonzales/
2000 Kohl 10%
Mietz 5%
| Developmentof | --- 25,000 0 X 0 X 26,000 Lambert | $ 51,000
historic contexts 15%
to evaluate the Melis 3%
significance of Ralston
cultural resource 5%
data
NEW RFP IN
2000
AQUATIC ECOSYSTEM ACTIVITIES
Ongoing monitoring | --- 230,000 --- 0 O 0 X ~10,000 Ralston $ 240,000
phyto-benthic 5%
communiy and Yard 10%
evaluating its quality Melis 3%
for utilization
ONGOING WITH
REVISIONS NAU
(BLINN &
SHANNON) . )
Ongoing - 460,000 - (s} [¢) [9) X 90,000 Ralston $ 550,000
monitoring of 5%
status and trends Yard 20%
of fish community Melis 3%
ONGOING
WITH
REVISIONS




Monitoring the
status and trends
of the Lees Ferry
Trout Fishery

NEW RIP IN
SPRING 2000

120,000

Integrated Water

Quality
Monitoring

ONGOING
WITH
REVISION AND
COOPERATION
BETWEEN
GCMRC AND
USGS (WRD AZ
DISTRICT)

95,000°
10,000°

Ongoing research
associated with
population
genetics of HBC
in Colorado River
ecosystem

50,000

Native fish/non-
native competitive
interactions

NEW IN
| SPRING 2000

TBD

e

10,000

Ralston
5%

Yard 5%
Melis 3%

$ 130,000

20,000
8,000

Ralston
5%
Huefile
75%

i Vernieu

80%

$ 115,000°
$ 18,000’

“Ralston

5%

$ 50,000

i

TBD

Ralston
5%
Yard 5%

TBD

(o)




" 'Section 8 funded

research
associated with
experimental
flows which
include
temperature
control device
evaluation and
assessment.

NEW IN
SPRING 2000

310,000

TBD

TBD

TBD

$ 310,000

New research
associated with
water quality in
l.ake Powell

NEW IN

SPRING 2000 AS

RFP (2)

30,0007
20,000°

Logistics
cost are
included
in the
research
costs

Hueftle
15%

$ 30,000
$ 20,000°

INTEGRATED TERRESTRIAL AND AQUATIC ECOSYSTEM ACTIVITIES

Long-term
monitoring of
fine-grained

sediment storage

throughout the
main channel

NEW RFP IN
SPRING 2000

225,000

30,000

85,000

0

X

X

X

60,000

Melis
15%,
Ralston
3%,
Lambeit
3%,
Gonzales
25%

$ 400,000




Long-term 400,000 | 70,000° — 0 X X 30,000 Melis $ 500,000
Streamflow and 10%, :
fine sediment Ralston
transport in the 5%,
main channel
Colorado, Paria
and Little
Colorado Rivers
ONGOING
WITH
REVISION
THROUGH
SOLE SOURCE
TO USGS (WRD
AZ DISTRICT)
Long-term 75,000 - X X X "1718,000 Melis $ 93,000
monitoring of 10%,
coarse-sediment Ralston
inputs, storage and 5%,
impacts to Lambert
physical habitats 5%,

. Gonzales
NEW RFP IN 20%
SPRING 2000
Modeling reach- | 75,000 125,000 X X X | 18,000 Melis $ 118,000
averaged sandbar 15%,
evolution in Ralston
response {0 5%,
discharge and Lambert
sediment 5%,
conditions Gonzales

20%

NEW RFPIN
SPRING 2000

a [ bl




investigator responsible for native tish monitoring in the mainstem since 1998. Work in
this project has included mainstem data collection and tributary data collection. The
emphasis has been on evaluating recruitment in the tributaries, primarily the Little
Colorado River, and characterizing relative abundance of species in the mainstem. The
intensity of sampling in the mainstem may not have equaled historic levels. but gear-
types are comparable. Data from these monitoring trips indicate that rainbow trout is the
most common fish, followed by speckled dace and humpback chub in the mainstem. The
addition of mini-hoopnet to the sampling regime has resulted in the capture of an
increased number of smaller humpback chub in the mainstem. This result suggests that
either gear types are biased against this size fish. that recruitment and survivorship has
increased in this size class. or that new habitats are being sampled that were previously
not sampled. The latter is not a likely explanation for this data. Included in this contract
was research associated with juvenile growth and temperature. Preliminary results
indicate that young fish provided unlimited food that are in 12°C water do not grow over
a 6 month time period and loose body mass over time. Fish in 18°C and 24°C tanks
showed changes in growth rates after the first month with those fish in the warmest water
growing the greatest. These data have direct application for TCD operations. A question
that this study indicates needs to be addressed is if the small but now older fish are moved
from the 12°C tanks to warmer tanks will they reépond in a similar fashion to temperature

increases.

Native Fish Svntheses - Additional synthesis and modeling work on native fish has been

conducted by SWCA (data integration report), Duncan Patten (compilation of GCES
Phase II aquatic biology studies) and Walters et al. (modeling abundance trends in native
fish). onpulation estimates for Humpback chub in the LCR have been published by
Douglas for 1991 - 93 and additional estimates for 1993 - 95 are in press. In addition.
modeling work by Walters et al., in preparation. suggests that populations of humpback
chub in the LCR are stable or possibly declining slightly over the period 1991 - 96. The
work of SWCA highlights the importance of life history parameters on the survival of

humpback chub and points to the potential of predator-prey interactions in addition to



150
151
152

temperature as a key factor effecting humpback chub abundance and distribution in the
mainstem. The reviews of GCES phase [I humpback chub monitoring and research
activities by Brunkow (in Patten) will be useful in designing the long-term monitoring

program for native tish.

T



Development of
one-dimensional
fine sediment
routing model
along the main
channel

NEW RFP IN
SPRING 2000

100,000

18,000

Melis
10%

$ 118,000

‘Advance
conceptual
modeling of
coarse-grained
sediments related
to evolving
physical habitats
and aquatic
processes

ONGOING
WITH
REVISION
THROUGH
ECOMETRIC
RESEARCH
(KORMAN
ET.AL.)

75,000

Melis

| 15%
- Ralston

10%
Yard 10%

$ 75,000

P ACTIVITIES

IWQP PEP

30,000’

TBD

Huftle
Vernieu
Ralston

$ 30,0007

Aquatic Foodbase
PEP

40,000

TBD

Ralston
Yard

$ 40,000




- ) Ralston $ 30,000

Native Fish PEP --- 30,000° - 0 0 0 X TBD Yard :
Lambert
Evaluate Cultural - -—- 55,000 X X X X 20,000 10% $ 75,000
Resources PEP Kohi 3%
Ao i Mietz 3% | _
I'TP ACTIVITIES
Evaluating - --- T T I X T 400,000 X X Liszewsht | 400,000
ground-based and :
airborne remote
sensing
technologies i ~ B B I D o o
I'1/GIS - - TBD - X - Mietz TBD
development
PUBLIC OUTREACH ACTIVITIES
Public Outreach -—- - 35,000 X X 0 X 15,000 LLambert $ 50,000
Activities’ 10%
TOTALS

AMP FUNDS 950,u00 1,280,00()10 365,000 - - 475,000 - $3,670,000
OTHER FUNDS - 610,000 - - “- - ——— - $610.000
TOTAL
PROGRAM 950,000 1,890,000 365,000 - - 475,000 --- $ 3,680,000
IFUNDS




Footnotes:

! Entries in columns under GIS Support, Survey Support, Remote Sensing and Database management indicate whether or not a specific project requires technical

support from GCMRC. Entries noted with an “X” indicate some level of support is needed. Entries noted with an “O” indicate that support is believed to not be
needed.

2 0&M funds are used to support these IWQP activities in Lake Powell.
AMP funds are used tosupport these IWQP activitics in the tailwaters of Glen Canyon Dam.
* The funds to support this research activity will come from O&M funds for activities in Lake Powell. In FY 2001, these funds may be used to support the PLEP.
* The funds to support this research activity will come from AMP funds for activities in the mainstem. In FY 2001, these funds may be used to support the PEP.

® These funds are provided from the IWQP - AMP budget to support water quality work in the mainstem through a contract lhat was competitively awarded in
FY 1998 to the USGS.

7 O&M and/or AMP funds will be used 1o support this activity, as appropriate.
¥ Funds to support the native fish PEP may be supplemented from the 460,000 proposed for monitoring of status and trends of native fish, as needed.
% These activities are not included in Chapter 2 but are described as a cultural resource project in C hapter 3 (see Public Outreach, page 113) and contribute 10 the
total expenditures for the Cultural Resources program.
Sec. 8 and O&M funds are not included in this total. In addition, funds used to support the IWQP PEP are not included in this total since they will come from
proposed research and or monitoring activities, as appropriate.




Figure 2.1 PEP SCHEDULE

‘2000 2001
PEP/IDATE JAN FBE MAR APR MAY ‘ JUN JuL AUG SEP ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC
SEDS' JE———— ] L™ >
Aquatic PEP | ——— || REPORT RFP LM | >
Foodbase
Lees Ferry Trout | ——————— | PEP | ———— RFP LTM »
Native Fish ET‘E’(?I% — | PEP | —— || REPORT RFP I [ —— >
Terrestrial Veg ————-~ | PEP | = | REPORT | ~——— | RFP LTM »
Kanab ——— | PEP | — | REPORT | — | RFP LT™ >
Ambersnail
Avifauna —— | PEP | —— | REPORT | —— | RFP LT™ »
wap PEP REPORT | —————— | RFPI r LM | — >
in-House !
Cultural / PA —— | PEP } =~—————— | REPORT EVALUATE PEP »
RECOMMENDATIONS
E?&galibﬂ- CONDUCTED AS PART OF THE LEES FERRY TROUT PEP
Recreation - NOT SCHEDULED
Camping Beaches
Economics NOT SCHEDULED
gemqtea ONGOING EVALUATIONS. PEP SCHEDULED FOR FY 2002
ensing , 4

'Two PEP workshops were held for SEDS, the first on August 1998 and the second in August 1999. Draft reports were produced following each of these workshops. The final PEP report was received in October 1999. Al reports of the SEDS PEP
are available on the GCMRC website. .

2Five-year contracts will be issued for LTM. in year 5, another PEP will be convened to see if any modifications are required to the existing long-term plan. RFPs will be issued in time to ensure continuity in the monitoring program.

3A PEP for remote sensing was held in May 1988 and the report of that panel was rec
second PEP will be convened in FY2002 to provide recommendation for the remote sensing proto:
products resulting from the deployment of those technologies.

eived in June 1999. That report was used to develop the strategy which will guide the evalu
cols to be implemented by GCMRC. Activity in FY2000, 2001, and 2002 will consist primari

ation of remole sensing technologies for FY2000 through FY2002. A

ly of field testing potential technologies and evaluating the value of the




