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Table 1. Schedule for developing a Research and Implementation Plan for Experimental Fiows from Glen Canyon Dam.

TASKS

Mar 1999

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan 2000

Feb

OBJECTIVE 1: DEVELOP R&I PLAN

1A. Kickoff Meeting

5th

1B. Develop Scope of Work

12th

1C. Initiate/Maintain Agency Coordination

1D. SWCA Workshops

13-16th

16-18th

1E. Develop Internal Review Draft Report

> 15th

1F. Preliminary Draft Report

15th

1G. Review of Prelim Draft by GCMRC

1H. Meet With TWG

7th

11. Draft Report To Scientific Review/TWG

1st

1J. Scientific Review of Draft Final

| 1K. Develop Prelim Final Report

1L. Agency Review of Prelim Final Report

1M. Final Report

-5 5th

1N. Professional Meetings a/

Aug 2001

OBJECTIVE 2: PROVIDE JUSTIFICATION

2A. Develop Supporting Data

OBJECTIVE 3: DEVELOP HYPOTHESES

3A. Develop Primary Hypotheses

3B. Address Native/Non-Native Concerns

OBJECTIVE 4: DEVELOP QUTLINE

4A. identify Needs & Requirements

a/ 131st AFS Annual Meeting will be held August 18-23, 2001 in Phoenix, Arizona




REQUEST FOR PROPOSALS
ISSUED JULY 31, 1998

A REQUEST FOR PROPOSALS TO DESIGN A RESEARCH
AND IMPLEMENTATION PLAN FOR ENDANGERED FISH
RESEARCH

= PROJECT OBJECTIVES

» Develop a research and implementation plan for one or more
experimental flows, consistent with the Biological Opinion.

vm»o_.Eeccmaazcim__o:_acomnncivaimaiz__w_._:sw::maﬁ»a:a
soundly justified based on these data. ,

» Each proposed flow should be accompanied with testable hypotheses
that relate to the Biological Opinion and to concerns between
native/non-native fish interactions.

» Each proposed plan should be accompanied with an outline describing
the steps required for implementation and estimated costs for each plan
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= Concept first presented as Element 1a of the RPA of
Draft BO of 19 May 1993 “...to facilitate natural
ecosystem processes which include accomodating the
needs of endangered and other native fishes...”

= Element 1A of RPA of Final BO of 21 December 1994
“A program of experimental flows will be carried out
to include high steady flows in the spring and low
steady flows in summer and fall during low water
years (releases of m@?.cﬁaﬁo_w 8.23 maf) to verify
an effective flow regime and to n:»:ﬁ@...aﬁmﬁm on
endangered and native fish.”



PURPOSE AND OBJECTIVES OF
PROPOSED PROGRAM OF
MNWHEZHZH»»F m Fcﬁ\m

wcwwcmm To benefit the endangered and native mmrmm by

providing high spring releases and low steady summer flows during
low water years (approximately 8.23 maf)

= OBJECTIVES

> Enhance survival and growth of young native fishes
by providing stable, warm, productive shoreline
nursery habitats

» Increase recruitment of native fishes
» Minimize adverse effects of non-native fishes

> Contribute toward recovery of endangered
humpback chub and razorback sucker
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No significant differences in life history parameters for
LSSF compared to MLFF (native & non-native)

= Growth

= Survival

= Condition

= Density

= Distribution
= Recruitment
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F :wca 3a. Life history phenologies for the native fishes in the mainstem Colorado River and the Little Colorado River (LCR) in

Grand Canyon.
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Figure 3b. Life history nrozo_ommom for the native fishes in the mainstem Colorado River and the Little Colorado River (LCR) in
Grand Canyon. . A
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Figure 3c. Life history phenologies for the native fishes in the mainstem Colorado River and the Little Colorado River (LCR) in

Grand Canyon.
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Figure 3d. Life history phenologies for the native fishes in the mainstem Colorado River and the Little Colorado River (LCR) in
Grand Canyon.



Table 2. Important life stages of the four native fishes by hydrographic period.

Fish Species Period I: March-May Period II: June-September Period LI: Octaber-February

humpback chub —pre-spawning aggregations at mouth of LCR —juvenile I rearing along shatlow shorelines —need food resources for maximum
~adults ascend LCR for spawning and backwaters accumulation of fats leading to spawning
—spawning in LCR and drift of larvae to —adults in mainstem eddies ~adults in pre-spawning aggregations in
mainstem mainstem eddies
—larvae and early juveniles rearing along shallow —juvenile II rearing along deep shorelines and
shorelines and backwaters backwaters

flannelmouth sucker -adults in pre-spawning aggregations at tributary | —juvenile I rearing along shallow shorelines -need food resources for maximum
inflows and backwaters accumulation of fats leading to spawning
—adults ascend tributaries for spawning —adults disperse through mainstem —adults in pre-spawning aggregations at
—larvae drift into mainstemn tributary inflows in March }
~larvae and early juveniles rearing along shallow —juvenile II rearing along deep shorelines and
shorelines and backwaters backwaters

bluehead sucker —adults in loose pre-spawning aggregations at ~juvenile I rearing along shallow shorelines -need food resources for maximum
tributary inflows'in April and backwaters accumulation of fats leading to spawning
~adults ascend tributaries for spawning —adults disperse through mainstem, mainly ~adults in tributary inflows in March
~larvae drift into mainstem near tributary inflows —juvenile II rearing along deep shorelines and
—larvae and carly juveniles rearing along shallow backwaters
shorelines and backwaters

speckled dace —adults in loose pre-spawning aggregations at —juveniles rearing along shallow shorelines -need food resources for maximum

tributary inflows in April-May

—adults use tributary inflows and mainstem
shorelines for spawning

—larvae drift in mainstem

—larvae and early juveniles rearing along shallow
shorelines and backwaters

and backwaters
~adults dispersed along shorelines and in
tributary inflows

accumulation of fats leading to spawning
—adults dispersed along shorelines and in
tributary inflows

15
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Figure 5. Hydrograph of experimental flows (Q = cubic feet per second x 1,000) designed to release a volume of approximately 8.23

maf.
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Figure 1. Locations of nine aggregations of humpback chub in the Colorado River though Glen and Grand Canyons. (From Valdez and
Ryel 1995)



PREDICTED MAXIMUM RIVER TEMPERATURE AT
HUMPBACK CHUB AGGREGATIONS
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< Program of Experimental Flows >
Baseline (MLFF,,) Treatment-Year 1 (EF,,,) Treatment-Year 2 (EF,,)
—evaluate growth, survival —evaluate growth, survival —evaluate growth, survival
condition, density, distribution, condition, density, distribution, condition, density, distribution,
recruitment of native and recruitment of native and recruitment of native and
non-native fishes non-native fishes non-native fishes
Year | . Year 2 ; Year 3 .
MZ.>Zuu>mOZU._mWZ>Z...‘>mOZUg_uwZ>Z._._>mOZU,~mm
mmSU_”m Trips: 4 ~ A A " A A A
— --ONGOING MONITORING-

Figure 6. Study design to evaluate the program of experimental flows. Baseline (MLFF;,; = modified low fluctuating flows at 8.23

maf) and Treatments (EF;,; = mxvmaiosﬁm_ flows at 8.23 maf) may not occur in consecutive years, depending on the annual

hydrology.




CRITERIA FOR IMMEDIATE
TERMINATION

= Unacceptable risks to human safety from rafting
incidents

= Unacceptable human health risks from water quality

= ~=§m5=\8€m=m.c= of large numbers of Emam:ﬁ%
fishes

= Large outbreaks of fish a.ma»mmm with substantial
deaths

= Significant losses of the food base
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- CRITERIA FOR DISCONTINUATION

= The majority of primary hypotheses do not
result in desirable resource responses, or

u Possible irreversible deleterious effects or
observed damage to the aquatic ecosystem
outweigh the benefits or positive effects.



Rescarcher Reports Are Filed With
GCMRC And Findings Presented
At Annual Science Symposium

GCMRC Evaluates Results Of
Experimental Flows

GMCRC Identifies Beneficial
Effects

GMCRC Identifies No
Beneficial Or Adverse Effects

GMCRC Identifies Adverse,
Potentially Irreversible Effects

GCMRC Decides To Continue
Experiment And TWG/AMWG Are
Advised Of Action

GCMRC Convenes Scientific Panel
With Recommendation To
Continue Or Discontinue
Experiment And TWG/AMWG Are
Advised Of Action

Figure 9. Decision chart for discontinuing the experimental flows program.

GCMRC Decides To Discontinue
Experiment And TWG/AMWG Are
Advised Of Action




