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‘Draft Adaptive Management Plan

PREFACE

Battle Creek has hlstoncally been regarded asa umquely 1mportant salmon-
producing watershed because of the large numbers and broad diversity of chinook salmon
.-.and steelhead that have historically used this stream. ‘The importance of restoring the fish
habitat and populations within Battle Creek has long been recognized, but the urgency of
the ongoing Battle Creek Salmon and Steelhead Restoration Project (Restoration Project)
is herghtened by the fact that this watershed is home to winter-run chinook salmon,

. spring-run chinook salmon, and stesthead, all of which are in danger of or threatened
" with extinction as defined by the federal Endangered Species Act (ESA). Furthermore, -
Battle Creek provides the only remaining accessible habitat in the Sacramento River _
‘watershed, other than the Sacramento. Rrver itself, that may be suitable for populatlons of
- winter-run chinook salmon S : _ .

The primary goal of the Restoratton PrOJect isto restore and enhance about _
* 42 miles of anadromous fish habitat in Battle' Creek and an additional 6 miles of habitat
in its tributaries while minimizing the loss of renewable energy produced by the Battle
. Creek Hydroelectnc Project. The Restoration Project has been the result of a long:
- planning process that culminated in a Memorandum of Understanding (MOU) between
the Resource Agencws and Pacific Gas and Eleciric Company (PG&E). An integtal part
of the MOU was the direction to develop and implement an adaptive management
' program to monitor the effectiveness of testoration actions faken and make further-
' 'adjustments to Hydroelectric Project facilities and/or operanons as appropnate in pursurt '
- of the pnmary goal of the Restoration Project.

 Therefore, this document is the strategic plan. agreed upon by the Resource
Agenc1es and PG&E. 'Its goal-is to implement specific actions to protect, restore, _
~ enhance, and monitor salmonid habitat at the Hydroelectric Project to guard against false
- attraction 0f chinook salmon and steelhead, and to ensure that these fish in all life stages
-are able to fully access and beneficially nse available habitat; thereby maximizing natoral

" production and the full use of ecosystem carrying capacity. While this Adaptive

Management Plan (AMP) was written primarily to conform to- provisions of the MOU, it
_'is also recognized that this AMP may assist the Federal Energy Regulatory Commission

. (FERC) regulating license complisince and may be incorporated as.part of, or at least

linked to, other Batle Creek watershed and statewide resource management efforts, -
" - Becauise this plan is intended specifically to apply to the Restoration Project and is not a
“general watershed management plan, its objectives and protocols must be evaluated n-
light of these stated purposes.. . : S

At the core of this plan (Sectron III) are 11 obJectwes mcorporatmg scientific

information gathering with adaptive management decision making, all within the context

~ of federal and state policy and MOU provisions. These objectives are framed by a .

- discussion (Section I} of the organization of the adaptive management program

: 1ncludmg management structure, roles, responsibilities, and fanding mechanisms. =
Section IV describes how this adaptive management program will link to other resource :
management efforts. Protocols for implementing this plan are discussed in Section V.

' Fmally, the Executive Summary gives the reader an abrrdged but comprehensrve
overview of all elements of thls plan.
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NOTES TO THE READER

This AMP asmgns spcczﬂc meanlngs and deﬁmtxons to some common words or
proper nouns. Words used in the text that represent specific meanings as defined within
- this plan are indicated by capitalizing the first letter of each word Deﬁmtlons for these _
Words can be found begmmng on page 17.

- Table 1. A list of acronyms used within this réport. .

AFRP - - " " Anadromous Fish Restoratlon Program
AMF * Adaptive Management Fund ‘
"AMP - Adaptive Management Plan o
AMPT - Adaptive Managément Policy Team ,
AMTT . " Adaptive Management Techical Team o
1 BA - Biological assessment - - .
.BCWC " Battle Creek Watershed Consenfancy
 BCWG Baitle Creck Working Group _
: BLM : - United States. Bureau of Land Management
CALFED - CALFED Bay-Delta Program
. .CAMP: E - Comprehensive Assessment and Momtormg Program
'CDFG _ California Department of Fish and Game -* N
CDWR - California Department of Water Resources
| CED California Energy Comrnission '
I CEQA California Environmental Quality Act , SR .
‘| CMARP Comprehensive Monitoring, Assessment and Research Program :
| CNFH Coleman National Fish Hatchery
| CRR Cohort replacement rate :
Cvp Central Valtey Project
CVPIA ' 'Central Valley Project lmprovcment Act
EPA ' Enwronmental Protection Agency '
| ERP - Ecosystem Restoration Program
| EsA " . Endangered Species Act. :
"FERC Federal Energy Regulatory Commission -
GPS " - Global positioning system -
IFIM " Instream flow inciemental methodo]ogy
]l MOU - ' Memorandum of Understanding
NEPA National Environmental Policy Act-
| NMFS. - National Marine Fisheries Service
PG&E - Pacific Gas and Electric Company
POC  Point of Contact
Restoration Plan ' Battle Creek Salmon and Stesthead Resiorauon Plan-
Restoration Project Batile Cresk Salmen and Steelhead Restoratmn Pro]ect
™C - The Nature Conservancy
_ USBR United States Bureau of Reclamat:on
| USFS " United States Forest Service
.| USFWS . ‘ * United States Fish and Wildlife Serwce
1 WAF . Water Acqmsmon Fand

ii
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EXECUTIVE SUMMARY

_ The Restoratlon Pro_]ect is a joint effort between PG&E, the National Manne §
Fisheries Service (NMFS), California Department of Fish and Game (CDFG), U.S. Fish
and Wildlife Service (USE WS) and U.S. Bureau of Reclamation (USBR) to restore

* salmon and steelhead runs in the Battle Creek watershed while maintaining the renewable
‘energy production of the Baitle Creek Hydroelectric Project (FERC Project No. 1121). = -
An MOU was adopted in June 1999 stating the intent of the MOU parties to engage in a
restoration effort that would modify the facilities and operations of FERC ProjectNo.

- 1121, The objectives of the Restoration Project are (1) the restoration of seli-sustaining

- populatiens of chinook salmon and steelhead and their habitat in the Battle Creek
watershed, (2) up-front certainty regarding specific restoration components, (3) tlmely '
implementation and completion of restoration activities, and (4) joint development and

. 1mp1ementat1on of a long-term AMP with dedicated funding sources to ensure the

- continued success of restoratlon efforts under thls partnershlp '

- . The MOU 1dent1ﬁes Adaptwe Management as an 1mportant component of the :_ '
- Restoration Project (Fi igure 1).. Adaptive Management uses extensive monitoring to

. . identify problems, examine possible solutions for meeting the biological objectives, and

if needed, allow changes to Contemporary strategies and actions within established limits .
to try to achieve the objectives and desired results. The Adaptive Management concept:
- was formalized in this AMP. developed by the PG&E, NMFS, USFWS, and CDFG

 (collectively known herein as the “Parties”). Funding for Implementatlon ofthe AMPis

provided by the CALFED Momtonng Fund, the Water Acquisition Fuind (WAF), the
. Adaptlve Management Fund (AMF), and Llcensee (Pao1fic Gas and Electnc Company)

: The AMP descrlbes policy regardmg the management of Restoratton Prqect-

. related fish populatxons habitat, and passage when the MOU does not specifically

“address a policy issue. However, in cases where the language in the AMP may conflict -
“with the MOU, pohcy regarding these topics will be set by the- MOU. The MOU. prevallsf
in any dlscrepancy between pohcy specified in the AMP and that set by the MOU :

~ The AMP was developed by. Consensus between the Pames under the Adaptwe

: Management Policy Team (AMPT) and the Adaptive Management Technical Team '
(AMTT), The AMPT consists of management—]evel representation from each of the
Resource Agencies and the Licensee and is authorized to make all final deolslo_ns _
regarding the implementation of the AMP and to provide policy direction and dispute -

B résolution on issues forwarded to it by the AMTT. The AMTT consists of technical

experts from each of the Resource Agencies and the Licensee and is responsible. for the
development and implementation of the AMP portion of the Restoration Pro_]ect when' it
has been approved by FERC.  Definitions are provided in the AMP to minimize
confusion and to simplify the text. Words or phrases deﬁned in the AMP appear .
capltallzed w1th1n this plan. _ _

' Prepared-for the Adaptive Management Policy Team by Kier Associates ¢ Septernber 2001 i
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o Figure 1 CALI‘ED schemanc of adaptwe management

Roles and responmbllltles of the Partles pertaimng to the AMP portzon of the

* Restoration Project are listed in detail. The Licensee has agreed to a number of physical

and operational changes and additions to FERC Projéct No. 1121 and has agreed to

- assume 90 percent of the initially forecast costs associated with the loss of power .-
- generation as well as’ other future costs. These include, but are not limited to, cost’
* overruns for which the Licensee is responsible, future authorized facilities modifications
- or increased instream flows in the event the WAF and AMF are depleted internal costs
- associated with prov1dmg expertise in the AMP process, and the loss of power. associated

with meeting instream flow releases and Ramping Rate requirements. Upon completion
of facility start-up and testing, Licensee is responsible for the operation, maintenance,
replacement, and successful operation of all physical modifications to its facilities under

v * Prepared forthe Adaptive Management Policy Team by Kier Associates » September 2001
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~ the MOU. Llcensee is also respons:ble for all facﬂlty and other momtormg requn'ed by
- the FERC license amendment for FERC Project No. 1121, NMFS responsibilities are
those it determines consistent with its mandate under the ESA. NMFS also has.the
responsibility of defining recovery goals for salmon species listed under the ESA..
- Together the USFWS and CDFG agree to support the prescribed instream flows and
Ramping Rates described in the MOU, or agreed upon through the Adaptive
Management in the next relicensing proceeding for FERC Project No. 1121, USFWS
and CDFG are also jointly responsible for conducting or funding a variety of monitoring,
data collection and assessment, and report preparations associated with various fish
population objectives. In addition, all Parties will be responsible-for-providing at least -
one representative to the AMPT and the AMTT and assuming all responsibilities and -
costs associated with these positions. All Parties will be individually responsible for any
costs assoc1ated with their mvolvement in any FERC dlspute resolutxon proceedmgs '

3 Sources of funding for the 1mpIementat10n of the AMP 1dent1ﬁed to date are the
CALFED Monitoring Fund, the WAF, the. AMF, and the Licensee.  The CALFED

‘Monitoring Fund of $1,000,000 is intended for monitoring costs associated with the

- Restoration Project. The WAF is a federal fund of $3,000,000 administered by the.

" Resource Agencies per AMP protocols and intended for the sole purpose of acquiring

additional instream flow releases in Battle Creek recommended under the AMP for a ten
- year period following the initial prescribed instream flow releases. The AMF of
~-$3,000,000 is for the purpose of funding possible future changes to the Restoration-
Project developed under the AMP. The AMF is to be limited to actions under the -
Restoration Project directly associated with FERC Project No. 1121, and is expressly not
" available for fundmg of monitoring or construction cost overruns. In the event of the
~ exhaustion or termination of the WAF, the AMF may be used t0 secure additional
- instream flow releases developed under the AMP.  In the event of exhaustion of the WAF
-and AMF, the Licensee has committed up to a total of $6,000,000 for all Adaptive -
- Managernent actions for Authorized Modifications to project facilities and/or flow - .
' opera.tlons which are detenmned to be necessary under Adaptlve Management '

‘ The Adaptwe Management objectwes outlined in the AMP focus on management
of hydroelectric operations within the Restoration Project to facilitate habitat changes .
beneficial to salmon and steelhead. There is expected to be a correspondmg increasein
salmon and steelhead populations as a result of these management actions. Measuring:
such increases is practical for larger populations such as steethead and fall-run chinook .
salmon, but proving statistically significant responses to fish populations currently at
extremely low levels, such as winter-run chinook, may not be possible. Therefore,
trigger events leading to Adaptive Management actions will not be based solely on
populatlons data, but will also rely on measurements indicating habitat conditions. The
AMP objectives do not include or exclude existing or potential future propagation and/or
supplementation activities, nor do they consider “active™ experlmentatxon to elucidate -
relationships between management actions and ecological processes, nor do they address '
' the poss1blllty of future development thhm Battle Creek

Prepared for the Adaptive Management Policy Team by Kier Associates o September 2001 ' v
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Coiemari
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+ - Biological Monitoring -

e Effectiveness
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un i} ] .
(Packard Foundation AMF - { (Agency Funds, CVPIA and _
' CALFED funds)

o CALFED Water Acqutsﬂlon Fund) -

- Figure 2. Institutional anid funding relationships described in the Battle Cl_"e_ek A‘_ﬁaptive
Management Plan with related watershed restoration programs and community inveolvement.

. Although many an’ticipated limiting factors as well as many unanticipated ..
circumstances have been outlined in the AMP, the plan acknowledges that not all events
~ are predictable and, invariably, surprising circumstances will arise. However, it is the .
- nature of Adaptive Management to desxgn studies and management programs to adapt to-
unforeseen circumstances. Also, many unanticipated factors may be outside the scope of -

o  the Restoration Project. Just how an AMP responds to new circumstances is governed by

a stepwise scientific process beginning with hypothesis testing of objectives through
monitoring and data assessment. A timeline identifies the duration and order of
‘ momtormg activities and includes trigger events mdlcatlng that an Adaptive Management

‘Tesponse is necessary. Adaptive Management responses would be evaluated to determine - -

if the objective is-being met and current actions should continue or if new actions are
needed to meet the objectives, Adaptive Management responses could include any major
or minor changes to the hydroelectric facility or the natural features of the Restoration -

- Project. Responses to a trigger event will have limits identified by the FERC license
amendment. Adaptive Management responses falling outside of those allowed by the
FERC license amendment provisions would need to be addressed through estabhshed
FERC processes. Key to the Adaptive Management process is a reporting regime -

- consistent with the- ablhty to des;gn and evaluate responses to Adaptwe Management
actlons

vi " Prepared for the Adaptive Management Policy Team by Kier Associates . September 2001




~ Draft Adaptive Management Plan

The AMP objectives for the restoration of salmon and steelhead focus on
improvements in population dynamics, improvements to the habitat, and improvements
designed to ensure safe passage of adults and juveniles. The population objectives are
(1) ensure successful salmon and steelhead spawning and juvenile production, (2) restore -
and recover the assemblage of anadromous salmonids (i.e., winter-run, spring-run,
 steelhead) that inhabit the stream’s cooler reaches during the dry season, (3) restore and

recover the assemblage of anadromous salmonids (i.e., fall-run, late-fall-run) that enter

the stream as adults in the wet season and spawn upon amval and (4) ensure salmon and

steelhead fully utilize available habitat in a manner that benefits all life stages, thereby -~
- meximizing natural productlon and full utilization of the ecosystem carrying capacity.

o Objectives focusing on improving the habitat of salmon and steelhead are (1) maximize

habitat quantity through changes in instream flow, (2) maximize habitat quantity by

~ ensuring safe water temperatures, (3) minimize false attraction and harmful fluctuation in
thermal and flow regimes resultmg from planned outages or detectable leaks from the
hydroelectric project, and (4) minimize the strandmg and isolation of salmon and
steelhead resulting from variations in flow regimes caused by hydroelectric project
operations. Objectives for the safe and reliable passage of salmon and steelhead are

- (1) provide upstream passage of adults at dams (2) provide downstream passageof -

" juveniles at dams, and (3) provide upstream passage of adults to their appropriate habitat -~
over natural obstacles while ensuring appropriate levels of spatial separation. between. -
umns.. '

“To determine if the population objectives of the AMP-are being met, assessments
" of population size, trends in productivity, population substructure, and population =
diversity must be compared to corresponding guidelines set forth by NMFS. The AMP-
has adopted NMFS definitions of “viable populations” as the intermediate population -

. goal and identifies the maxjmization of salmon and steelhead production and full

- utilization of carrymg capacity as the final goal. The fish passage objectives are intended

- fo assist in restoring natural process of dlspersai and the habitat objectives will work to-

- restore natural ecological variation associated with the natural function of the ecosysten.’ '
Further threats to population diversity not covered by the AMP objecf:lves wﬂl be '

o addressed through the AMP “linkages.”

. The AMP is JllSt one aspect of the Restoratlon PrOJect and is closely lmked w1th
- the other elements of the Restoration PI'O_}CC'[ Other programs within the Restoration

. Project cover some aspects of restoration not covered in the AMP such as facility
operations and maintenance. The AMP is also linked to non-project restoration programs
affecting salmon and steelhead populatlons both within and outmde the Battle Creek -
watershed ' : : : :

The 1mplementat10n of the AMP is govemed by a set of protocols Adaptwe
Management activities on private land will be conducted in a manner that respects
~ landowners’ rights and prlvacy and that minimizes disturbances and risks to private
- lands. Protocols governing data management are consistent with guidelines established
- by Comprehenswe Monitoring, Assessment, and Research Program (CMARP) and the :
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Environmental Protection Agenéy (EPA). Data and information will be made available -

to the public by dissemination to the appropriate agency information storage systems and

an information system operated and maintained by the Battle Creek Watershed

Conservancy (BCWC). .

. Meeﬁhgs of the AMTT will be scheduled four times per year including an antial N

" meeting in March, when possible Adaptive Management actions will be considered. The .

AMPT will meet at least annually in late March. These March meetings of the AMTT

and AMPT are scheduled to finalize annual reports in time for funding agency. deadlinies.

- Ad hoc meetings may be scheduled by the AMTT or AMPT to address emergencies -
‘without advanced public notice, but such meetings will only consider the emergency at - .
“hand. All meetings will be open to the public, and all scheduled meetings will be .

- announced to the public. Protocols also specify meeting announcement requirements, -

voting rules, report writing, Adaptive Management responses, proposal ranking,

‘modification of Adaptive Management objectives, and dispute feso_lut_io'n.

The appendices contain tables, lists, and documentation useful to the

understanding of the AMP. Monitoring activities and FERC license articles affected by

~ Adaptive Management arc all included in the appendices. The Literature Cited section

contains the source material for all the references cited in the AMP.

Prepared for the Adaptive Management Policy Team by Kier Associates e 'Sep_tenjber 2001 X
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I. INTRODUCTION

1A, 'Setting

Battle Creek isa tnbuta.ry of the Sacramento River located fn Tehama and Shasta
- Counties. This cold, spring-fed stream has exceptionally high flows during the dry
.season, making it important habitat for anadromous fish. Battle Creek may be the only
remaining stream other thian the main stem of the Sacramento River that can successfully
sustain breedmg populations of steelhead and alt four runs of chinook saimon, Baitle
Creek is also unique and biologically important because its numerous, cold-water sprmgs
'prov1des habltat opportumtles during drought years for wmter-run chmook salrnon

Pamﬁc Gas and Electric Company (PG&E) owns and operates several. -
hydroelectric power diversion facilities on the North and South Forks of Battle Creek
~including Coleman Division Dam, Inskip Diversion Dam, South Diversion _Dam Wildcat
Diversion Dam, Eagle Canyon Diveérsion Dam, and North Batile Creek Feeder Diversion
~ Dam, and dams on Ripley Creek, Soap Creek; and Baldwin Creek. PG&E controls the
majority of the flows in the anadromous ﬁsh'r‘e_aches of the Batt]e.__‘Creek watersla’ed.z.

I B. Document Hlstory and Purpose

: In June 1999 PG&E Nattonal Manne Fisheries Service (NMFS) Cahforma _
Department of Fish and Game (CDFG),; U.S. Fish and Wildlife Service (USFWS), and
. U.S. Bureau of Reclamation (USBR) entered into a Memorandum of Understanding™ =
(MOU)) that signaled the intent of these MOU parties to pursue a salmon and steethead
restoration effort on Battle Creek that would modify the facilities and operations of
PG&E’s Battle Creek Hydroelectric Project (Federal Energy Regulatory Commission -
[FERC] Project No, 1121). Consequently, a federal-state interagency program known as -

. the CALFED Bay-Delta Program (CALFED) provided $28 million in directed funding

for the planning and implementation commitments of the Resource Agencies” portions of
any approved project elements resulting from the proposed Batile Creck Salmon and
Steelhead Restoration Pro_]ect (Restoratlon PrOJect) : :

The MOU parties agreed that Adaptive Management is an 1ntegral component of
the Restoration Project. Adaptive Management is a process that (1) uses monitoring and
research to identify and define problems; (2) examines various alternative strategies and
actions for meeting measurable biological goals and objectives; and (3) if necessary,
makes timely adjustments to strategles and actions based upon best sc1ent1ﬁc and
‘ commerc:al 1nformatton avallable : : '

" MOU L1

IMOU 1.2 . )

- *Notice of Preparanon Pro_]ect Background
4 MOU9.0 -
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'Draft Adaptive Ma.na‘gemen't. Plan
| ‘_I'.'INTRODU_C‘TI.ON :

I A. Settmg

Battle Creek isa tnbutary of the Sacramento Rlver located in Tehama and Shasta
_ Counttes This cold, spring-fed stream has exceptionally high flows during the dry .
‘season, making it important habitat for anadromous fish. Battle Creek may be the only.
remaining stream other than the main stem of the Sacramento River that can successfully
sustain breedmg populatlons of steelhead and all four runs of chinook saimon. Battle

- Creek is also unique and blologmally important because its numerous. cold-water sprmgs -

' prov1des habltat opportunities durlng drought years for wmter—run chmook salmon.'

Pamﬁc Gas and EIectnc Company (PG&E) owns and operates. several
hydroelectric power diversion facilities on the North and South Forks of Battle’ Creek

including Coleman Division Dam, Inskip Diversion Dam, South Diversion Dam, Wildcat |

‘Diversion Dam;, Eagle Canyon Diversion Dam, and North Battle Creek Feeder Diversion
. Dam, and dams on Ripley Creek, Soap Creek, and Baldwin Creek. PG&E controls the
o majonty of the ﬂows in the anadromous ﬁsh reaches of the Battle Creek watershed. 2

I B Document Hlstory and Purpose

_ In June 1999, PG&E Natlonal Matine Fisheries Servwe (NMFS) Cahforma o
Department of Fish and Game (CDFG), U.S. Fish and Wildlife Service (USFWS), and.
U.S. Bureau of Reclamation (USBR) entered into a Memorandum of Understanding
(MOU) that signaled the intent of these MOU parties to pursue a salmon and steelhead

- restoration effort on Battle Creek that would modify the facilities-and operations of

' PG&F’s Battle Creek Hydroelectric Project (Federal Energy Regulatory Commission

[FERC] Project No. 1121). Consequently, a federal-state interagency program kl’_lOWIl as | o

- the CALFED Bay-Delta Program (CALFED) provided $28 million in directed funding

for the planning and 1mplementatlon commitments of the Resource Agencies” portions of -

any approved project elements resilting from the proposed Battle Creek Salmon and
Steelhead Restoratlon Progect (Restoratlon PrOJect) ' :

The MOU partles agreed that Adapuve Management is an 1ntegral component of .
the Restoration Project. Adaptwe Management is a process that (1) uses monitoring and

" research to identify and define problems; (2) examines various alternative strategies and -

actions for meeting measurable biological goals and objectives; and (3) if necessary,
. makes timely adjustments to ,strategles and actions based upon best scientific and
‘commercial information available. ' o S

: 'MOU]] '

*MOU 12 - .
2 Notice of Preparanon Prcuect Background e
* MOU 9.0
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- The primary reason for using an Adaptive Management process is to allow for
changes in the restoration strategies or actions that may be necessary to achieve the long-
. term goals and/or biological objectives of the Restoration Project and to ensure the

- likelihood of the survival and recovery of naturaily-spawning chinook salmon and
steelhead. Using Adaptive Management, restoration activities conducted under the
- Restoration Project will be monitored and analyzed to determine if they are producmg the
desued results (i.e. properly functxonmg habltats)

" To formallze the use of Adaptive Management in the Restoratwn Pro;ect an
Adaptive Management Plan (AMP) was developed by PG&E, the NMFS, USFWS, and
- CDFG (collectively known herein as “Parties”™). Biological goals are the broad guiding
principles for the AMP and are the rationale behind the minimization and mitigation -
strategies and/or actions. Specific biological objectwes are the measurable targets for
achieving the bielogical goals. The goal of the AMP is to implement specific actions to
protect, restore, enhance, and monitor salmonid habitat at FERC Project No. 1121 to
~ guard against false attraction of adult migrants and ensure that chinook salmon and

. steelhead are able to fully access and utilize available habitat in a manner that benefits all -

life stages and thereby maximizes natural productlon, fully utlhzmg ecosystem carrymg

o capacxty

As 1mplementat10n of the Restorahon Prcuect proceeds results W111 be momtored
and assessed. If the anticipated goals and objectives are not being achieved, then
-adjustments in the testoration strategy or actions will be considered through the AMP,
which has been developed consistent with the relevant CALFED guidelines: A Water
Acquisition Fund (WAF), daptlve Management Fund (AMF), and Licensee.
Commitment are clements of Adaptive Management which will provide funding for-

- _potentlal changes to Restoratmn Project actlons that result from apphcanon of the AMP 4

The AMP will be submltted by PG&E to the F ERC at the tlme that PG&E files 1ts' -

 license amendment application pursuant to the MOU. The Parties acknowledge that

o implementation of the AMP could later involve proposals for changes in operations,

| -project facilities, and posslble decommissioning of some additional FERC Project -
No. 1121 facilities to improve bxologu:al effecnveness and habn:at values for chmook
salmon or steelhead : :

- The -AMPfis. d‘es_igned' to be consistent with and fulfill the gosls and.dbje'ctives of

the Restoration Project. The primary goal of the Restoration Project is to restore and

enhance approximately 42 miles of anadromous fish habitat in Battle Creek plus an -

additional 6 miles of habitat in ifs tributaries while minimizing the loss of clean

~ (emission-free), renewable energy produced by the Battle Creek Hydroelectric Project.
-The primary objective of the Restoration Project is to provide increased habitat and

reliable upstream and downstream migration routes for salmonids. Reliable migration

SMOU9.1.A2.(a). Ecosyslem_csrryi_n'g chpacily is not specifically defined in the MOU or AMP. Rasher.- the use of -

" . that term in this document conforms to.the sense of the definition of *maximum’ carrymg'cap'ac:ty in Odum (1983},

‘which says that theoretical maximum carrying capacity is reached when no further inctease in the size of 1 population
“pecurs because maintenance encrgy costs balance available energy, _
&

MOU 9,1
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routes for salmonids refers not only to safe passage but also includes measures that allow
returning adult salmonids to find their natal streains by minimizing the false attraction of
North Fork fish to the South Fork of Battle Creek. Current hydroelectric project

- operations result in the transfer of most of the natural flow of the North Fork to the South

Fork, which could cause false attractlon of returnlng adult nugrants born in the North '
Fork to the South Fork . : _

The MOU descnbed the followmg goals, or beneﬁts of the Restoranon Pro_]ect
. réstoration of self-sustaining populations of chinook salmon and steethead-and their
habitat in the Battle Creek watershed through a voluntary partnership with state and
- federal agencies, the Packard Founclatxon and PG&E;’ ‘up-front certainty regarding . :
specific restoratlon componerts;® timely implementation and completion of restoration -
activities;” and joint development and implementation of a long-term AMP with :
dedicated- fundmg sources to ensure the continued success of restoration efforts under this
partnership.'® 'Furthermore, 1mp1ementat1on of the Restoratlon PI’O_]eCt w1ll be cons1stent
= w1th the followmg restoration directives and ; programs

L. Central Valley PI‘OJGCII Improvement Act (Publlc Law 102-575 Sectzon 3401 et'
seq. [CVPIA]) Anadromous Fish Restoration Program (AFRP);

- » - State Salmon, Steelhead. Trout; and Anadromous Fisheries Program Act (State
- Senate Bill 2261, 1990) Central Va]ley Salmon a.nd Steelhead Restoratlon and
' Enhancement Plan;

- -'NMFS Recovery Plan for Sacramento Rtver Wmter-Run Chmook Salmon, B
. :CALFED Ecosystem Restoration Program (ERP)

~» Upper Sacramento River Fisheries and Rlpanan Habitat Management Plan
s (State Senate Bilt 1086, 1989); :

. ' Restoring Central Valley Streams- APlan for Actlon (1993) and p
-+ Steelhead Restoration and Mana_ge_ment Plan for Caltforma (1996). .

1C. l')o'cu-inent- Otganization .

" This document was wntten to prov1de a complete understandmg of the’ adaptwe
‘management process as applied to the Restoration Project and to serve as a procedural -

and planning reference tool for Contemporary managers of the Restoration Project and =~ |

‘Battle Creek fisheries. However, it was not written to be a “stand-alone” document in
that it does not include all_'background. and reference documentation; rather, it depends -
directly on key supporting documents including, primarily, the Battle Creek Salmon and
Steelhead Restoration Plan (Restoration Plan), the CALFED Ecosystem Restoration Plan

. (CALFED 1999), and the F acility Monitoring Plan, which is currently being prepared per

- the MOU for matters of regulatot_’y compliance. U__sers,of tht__s docurnient who are -

C TMOU LA

MOV IAB
SMOU 14.C
“MOU 14.D

CHMOU LT
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interested in learning more about the foundation of the Restoration Project and related
actions, the initial steps in the adaptive management process used to develop this plan, or
historical details of the restoration planning process are invited to read the Restoration
~ Plan (Ward and Kier 1999a), MOU, and several other restoration plans that include Battle
Creek (CALFED 1999; Ward and Kier 1999b; USFWS 1997; Bernard et al. 1996; CDFG
1996, 1993, 1990; USRFRHAC 1989;'CACSST 1988; Hallock 1987). Users of this-
document who are interested in learning more about the current and proposed activities at
Coleman National Fish Hatchery (CNFH) are encouraged to peruse the Biological
' -Assessment (BA), which describes and assesses impacts of current or proposed
~ operations of the CNFH and Livingston Stone National Fish Hatchery on listed
© populations of anadromous salmonids in the Central Valley under the Endangered
, Specles Act (ESA) (USFWS 2001a) : S -

This AMP is d1v1ded into four major sections. The first sectlon Orga,mzatlon, :
describes the structure of the Adaptive Management technical-and policy teams, the roles

- and responsibilities of the Parties to the MOU, Adaptive Management funding, and the-

term of the AMP.” The following two technical chapters implicitly recognize the fact that

many factors, including the Restoration Project and factors outside of the control of the
“Restoration Project, will-affect the eventual restoration of salmon and steelhead in Battle
Creek. Therefore, the section titled Adaptlve Management Objectwes describes specific
- Adaptive Managément objectives pertaining to-the future Adaptive Management of
‘Restoration Project elements, and the scientific methodology associated with Adaptive

B Management of salmon and steethead populations, habitat, and | passage directly affected.

by the Restoranon Project. Linkages with Other Programs describes the linkages
between the Adaptlve Management of Restoration Project elements and other state and

~federal restoration programs and directives not directly related’ to.the Restoration Project . "

- or with other Restoration Project planning that is not related to Adaptlve Management.
The Protocols section describes procedural rules that will govern' the Adaptive
‘Management process. Finally, the: AMP includes. appendlces that list AMP and -

B monitoring activities; objectives and, concepts that have been considered and rejected for B

" inclusion in the AMP; proposed FERC license articles affected by Aclaptlve
_Management and the- hterature cited in this document o

The AMP sets pohcy regardmg the management of Restoranon PrOJect-related
. fish populatlons, habitat, and passage when the MOU does not specifically addressa -
. policy issue. However, in cases where the language in the AMP may conflict with, the -
' MOU, policy regarding these topics will be set by the MOU. The MOU prevails in any .
dlscrepancy between pollcy spemﬁed in the AMP and that set by the MOU ' :

I D Adaptlve Management Process R

The mtent of the- adaptlve manageément process is to permit the power of sc:ennﬁc'

-problem solving (experlmentatlon) to be built into management actions in a way that-
_ develops better resource management systems (Healey 2001; Walters 1986). The -

_adaptive management process proceeds from definition of a management problem to the

modeling of system dynanucs and antlclpated responses to management options. From

4 . _ _ Prepared for the Adaptive Management Policy Team by Kier Associates o September 2001
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an evaluation of anticipa'ted system response, adaptive management then proceeds to the .
implementation of specific management option(s) in ways that allow system response to

be detected. Finally, monitoring is based on the hypothesized system dynamics and
- reassessment of the problem, while management actions follow from the results of

'momtonng (F1gure 1; I—Iealey 2001)

The concept of adaptwe management is evolving, Presently, there are. two OVerall
approaches recognized: active and passive. In general, the active approach applies
several proposed management. options separated by time ot location'as a meansto
- discriminate among competing hypotheses of system dynamics. Conversely, the passrve

- - approach 1mplements the single most promising management optlon and momtors its

.ﬁeffectweness versus ant1c1pated results

In the case of the Rest_oratmn- .

Project, a number of actions are being
implemented simultaneously as the initial
; starting point, including instream flow

" increases, release of cold spring water to.

,' streams, passage factllty lmprovements
-elimination of potential sources of false
attraction to migrating aduit fish, and -
isolation of hydroelectric project water -
fluctuations from the natural stream
reaches. Follewmg the apphcatmn of
‘this initial array of actions, passive’
‘adaptive management w1lI be the tool

used to monitor effects of the Restoratlon .

_ Prolect and to' apply further modtficatlons
W where warranted :

_ The followmg subsecttons bneﬂy
explain the six steps in passive adaptive -
management (Table 2), how those steps

-were catried out in the development of

this AMP, and where the reader may ﬁnd._‘.

more mformatmn about those steps

" Table2. The six steps of p_assitr'e adaptive

- Independent Science Board (Healey 2001).

1. Review the available information to deﬁne

"4, Specify criteria (indicators, measures) of.

management identified by the CALFED -

the problem as preclse}y as possrble

2. Develop plausible solutions to the
“management problem. Destribe thesein - |
“terms of copceptual models of system -

behavior and its response to possnble
: ,management 1nterventlons

3. Subject these solutions 10 some form of _
structured analysis (simulation modeling i is
. duseful analytic tool) to determine which.
- ofiers the greatest promise of success.

- -success or failure of the most promtsmg
solution .

5. lmplement the most prormsmg solutlon and
““monitor the system response according to
. the criterig’ developed in Step 4. '

6. Adjust the design of the solution from tlme
- to time accordmg to the results of ]
monitoring in an attempt to make |t wnrk
better. -

L D 1. Step 1: Revnew of Avallable Informatlon )

- The ﬁrst step in formaltzed passive adapttve management is to review extstlng
information in order to define the management problem as precisely as possible (Table 2;
Healey 2001). In the case of Battle Creek, the management problem, at its grossest | level
‘was how fo restore currently-depressed numbers of anadromous salmonids; in a
watershed that historically was one of the most diverse and productlve salmon and

: steelhead streams in the Sacramento Rlver

- Prepared for the Adapt-iv_e Management Policy Team by Kier Associates » September 2001
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The gross-level fishery management problem, low numbers of anadrornous
salmonids in Battle Creck, was more clearly defined through several restoration planning
documents that were based on Contemporary best available science. For example,
Hallock (1987) recommended that a salmon restoration plan be developed for Battle
Creek upstream of the CNFH. He felt that the major factor suppressing salmon
populations was decreased instream flows caused by the PG&E hydroelectric project. and
that restoration of stream flows could support populations of between 6,000 and 10,000

fall-run salmon, 2,500 spring-run salmon, and 1,000 steethead. -The hydroelectmc project
can divert up to 97 percent of the natural base-flow of the stream and aIl the ma]or cold- =

: water spnngs

The Upper Sacramento Flshenes and R.lpanan Halntat Advlsory Counc1l
established in 1986 by California Senate Bill 1086, generated a fisheries and nparlan '
habitat management plan which also cited hydroelectric development, and the operation

~of the CNFH, as the two primary causes for low populations of naturally reproducmg
~ salmon and steelhead in Battle Creek.. Th1s plan ca]led for

. Increased and.- stablhzed mstream flows downstream of hydroelecmc pro_]ect
diversions; - ' _ ,

o '.Installatlon ot‘ ﬁsh screens at. pro_]ect dwersmns

- "Modlﬁcatlon of the practxce of removing gravel from behmd prOJect dams

e Releasmg a portlon of salmon and steethead runs, mcludmg a continuation of -

- the practice of releasing excess fall chinook salmon o Battle Creek upstream:
from the CNFH,; ' - . o _

. Complet1on of habltat studles

B _' " The development of a specrﬁc anadromous ﬂsh management plan for Battle i

. Creek and the CNFH

SR Durmg the late 1980s a comprehenswe ﬂshenes mvesngatton was performed on

' _'Battle Creek. Component studies of this investigation provided much of the scientific
foundation for subsequent restoration planmng “The several components of the fisheries
investigation included studies of (1) instream flow (TRPA. 1998a), (2) species habitat
criteria, (3) fish passage barriers (TRPA 1998b), (4) water temperature (TRPA 1998¢c,

- 1998d), (5) fish species abundance (TRPA 1998e), (6) hydrology, (7) sedlment and .

- gravel recruttment and (8) hatchery interactions.

In the early 19903 another plan was developed to restore and enhance salmon and'

steelhead in the Central Valley (CDFG 1990). "This plan also called for increased -
instream flows and effective fish screens on Battle Creek.  The final recommendatmns of
the California Advisory Committee on Salmon and Steelhead Trout were adopted in

- Senate Bill 2261, passed in 1988, which in turn led to the developmient of “A Plan for - o

. Action” (CDFG 1993). This document called for increased stream flows; rmprovmg ﬁsh_
* passage at Eagle Canyon Dam, installation of fish screens at agricultural and ™~ E
hydroelectric prq]ect diversions, passage of fall chinook salmon above the CNFH to

: spawn naturally in Battle Creek, and preparatton and 1mplementat10n ofa comprehenswe
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plan to restore winter and spring chinook salnion and steelhead to Battle Creek. .One
- offshoot of the “Plan for Action” was the development of the Steelhead Restoration and
Management Plan for California, including Battle Creek (CDFG 1996). -

The most definitive attempt to. define management problems in Battle Creek
began in 1997 with a CalFed Category III contract for development of a comprehenswe
technical plan to guide implementation of restoration planming efforts and receive advice
- from interested and affected parties. This effort was completed under the supervision of
the Battle Creck Working Group (BCWG)'? and culminated in the Restoration Plan and
- an addendum (Ward and Kier 1999a, 1999b). These two documents summarized

~instream habitat studies that used best available science in the 1980s (TRPA 1998a,

1998b, 1998¢, 19984, 1998¢) and the existing conditions in Battle Creek in the late 1990s

" including discussions of géology and hydrology, fish populations, selected stream-
dependent plants and animals, the history of the Battle Creck watershed including

*hydroslectric project and hatchery operations that contnbuted to the decline of Battle .

Creek’s anadromous saimonids, Sacramento River fisheries management and
g

- environmental factors; and summaries of past and contemporary restoration efforts. The

“Technical Plan” section of the Restoration Plan described goals, objectives; and models
for the restoration of ecosystem processes in Battle Creek and documented an analysis- of
anadromous fish habitat in Battle Creek including, ameng many others, perceived

limiting factors such as instream flow, water temperature, removal of cold-water spring

- flow, fish passage problems at dams and natural features, and false attraction resulting
from hydroelectric project operations. These two documents also examined perceived
11m1t1ng factors associated with the operations of the CNFH.. All limiting factor analyses
- within these two reports were based on explicit and implicit conceptual modeis cons1stent
with the formal adaptrve management process. 3

The Restoratlon Plan (Ward and Kier. 1999a) prov1ded detalled recommendations
. regarding Battle Creek’s hydroelectric-related management problems and, to a lesser.
extent, watershed activities and CNFH manageinent options. Potential solutions for
Battle Creek’s fishery management problems included actions supporting salmonid
‘restoration in the Battle Creek uplands, in Battle Creek upstream of anadromous fish
habitat, and within anadromous fish habitat of Battle Creek; a list of evaluatlons and
studies necessary for salmonid restoration to decrease uncertainty involved i in-solution
Jidentification; and monitoring that would be necessary to ensure that any restoratron
pro_]ects were successful, .

The conclusmn of the mmal ¢ problem deﬁmtmn ‘step of adaptlve management

- -reached dunng a long period of restoration planning, resulted in rather precise defimtlons ;

of the management problem. The gross-level problem of “how to restore anadromous -
- fish” was refined to a list of problem areas that needed to be 1mproved for ﬂsh restoration
(Ward and Kier 1999a) mcludmg

12 The BCWG was established by mterested and affccted pames assocrated wrth implementation of the CVPIA tor
develop an lmplemcntauon plan for Battle Creek that is effective and has community acceptance It included
* representatives of at least 18 agencies and stakeholders. All of the Adaptive Managemem Parties, including PG&E,
. USFWS CDFG NMFS and USBR, were represented in the BCWG. : )
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s Insufﬁclent instream ﬂows below PG&E dlverston dams hrmts ﬁsh o : .
productton : ; - o ' :

»* Removal of inflow from major cold—water springs to stream reaches reduces
' the amount of cold-water hab1tat at low elevatlons,

-~ » . Water allocated to fish restorauon is at nsk of future reallocatron to off—stream _ -
. uses; : :

L Rampmg procedures below dwerszon dams dld not meet the intent of state and. :
federal endangered species laws; . - - :

. False attraction of anadromous salmonids from the North Fork to the South
Fork leads to unstable population structure and loss of production in the more
_ drought-tolerant North Fork and potent1ally leads to. fish mortahty, '

. Fish passage facﬂitres at dams drd not provrde safe passage of adult and
juvenile salmomds, ' ' -

.« F alse attraetlon of anadromous salmomds to the Coleman Powerhouse tatlrace
potentially causes ﬁsh mortality and/or loss of production; : :

+ Natural bamers at Panther Creek on the South Fork limit the habitat avaxlable

- to anadromous salmonids, according to a 1983 assessment of fish passage '
barriers, but not according to recent observations (CDF G 2001a 2001b) that
indicate the feature is not a barrier at h]gh ﬂow .

. _‘ Fish passage barriers and low amounts of spawnmg gravels i 1n a one—half mtle o
" reach of Baldwin Creek limit steelhead productlon, : :

- Fish pathogens flow from salmon habitat to the CNFH'’s primary water supply, '
~. on Coleman Canal via hydroelectric project diversions and water conveyance
‘ systems and might impact the CNFH during times when its ozonation system.
.. is ihoperative (the ozonatlon system became operatxonal in 2000 USFWS L
o 1998) and - . . :

"+ Alackof 1nst1rut10nal controls and automated mechamsms prevent ﬁsh
entramment and fluctuatmg instream flows.

Many other items were exe]uded from the list because they were not seen as
11m1t1ng factors or key components of the management problem These mclude

*  Gravel recruitment processes are not dlsturhed
. No gravel mlnmg exists in the watershed

e Gravel routing at d1vers10n dams ‘has been addressed by operatlonal
procedures - S

«  Riparian commumty structure is hea]thy,
. Upland land use 1s 1solated from stream channels,

_+  Channel geomorphology 18 not lmpalred because diversions do not
significantly impact channet maintenance flows, and
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« Exotic fish species would be restricted in range abundance and impact under
restored flow eondltlons : '

Also excluded from the problem deﬁmtlon because they were addressed by other
ongoing management efforts were such factors outsxde the Battle Creek watershed as:

» Water dlversmns 1mpacts in the Sacramento Rlver
. Sacramento/San Joaquin Delta conchtlons,
. Comrnercnal and sport ﬁshmg, and

_' . Oceanographxc condltlons ;

Fmally, the Restoration Plan and its addendum, “Ma.mrmzmg Compatxblhty between .

- Coleman National Fish I-Iatchery Operations, Management of Lower Battle Creek, and

- Salmon and Steelhead Restoration” (Ward and Kier 1999b), indicated that there was a

. great.deal of uncertainty that Contemporary operations at the CNFH would be fully:
compatible (as characterized by USFWS 1994) with timely recovery of salmon and
steelhead in the restored habitat, The USFWS is currently engaged in an engoing CNFH
Reevaluation Pracess aimed at identifying potential conflicts between existing hatchery
operations and the restoration program and evaluating potentla} alternative operational
strategies to ensure that the CNFH does not impede the restoration of natural salmon and
“steelhead populations in Battle Creek. Problem definition and solution identification at -
the CNFH adequate for formal adaptlve management were not oompleted in these-
reports

" F oIlowmg complet:on of these restoratlon planmng documents PG&E NMFS ‘
CDFG, USFWS, and USBR undertook a series of negotiations consistent with the formal
adaptive management process to further identify solutions to Battle Creek’s management'
i problems The MOU, adopted in June 1999, stated the intent of these MOU parties to,

engage in a restoration effort that would modify the facilities and operations of FERC -
Project No. 1121. The objectwes of the Restoration Project are (1) the restoration of self-
‘sustaining populations of chinook salmon and steelhead and their habltat in the Battle .
Creek watershed, (2) up-front certainty regarding specific restoration components,

(3) timely implementation and completion of restoration activities, and (4) joint

" development and implementation of a long-term AMP with dedicated fundmg sources to
ensure the oontmued success of restoratron efforts under thls partnershlp

B Restoranon and monitoring activities currently under way or planned for Battle
Creek are guided by the goals, objectives, and strategies developed in the AFRP Plan
(USFWS 2001b). To facilitate restoration of natural salmonid populations in Battle
Creek, the CNFH’s operations need to be made compatible with the AFRP gnided :
recovery process {USFWS 1994, 1998),- Major changes under way at the CNFH include
modifications to the hatchery’s barrier weir and upstream ladder, improvéments to or .
screening-of the water intakes, and construction of an ozone water treatment plant -

- (USFWS 2000a).

Prepared for the Adaptive Management Policy Team by Kier Assaciates  September 2001 K 9




Draft Adaptive Management Plan

LD.2. Step 2 Solutio‘n'ldentiﬁcation and Development of Conceptual Models

The second step in formalized passive adaptive management is to develop

. plansible solutions to the management problem and describe these in terms of conceptual -
" models of system behavior and likely responses to possible management interventions
(Table 2; Healey 2001). Inthe case of Baitle Creek, the initial, grossest-level solution
' identification was conducted by a subgroup of the BCWG that did not include PG&E. In
January 1998, this subgroup released the working paper “A Time For Action,” which was
intended to cafalyze the plamming process by suggesting a list of possible restoration =
actions (BCWG 1998). Biological, socioeconomical, and political analyses were then
~ conducted in response to this working paper, including the description of alternative
solutions in terms of conceptual models of system behavior, .

The overarching conceptual model employed in Battle Creek was the 7
development of a classification system that anticipated the maximum potential restored

fish habitat by stream reach and species. Each stream reach within the project-affected

.

~ poriion of the Battle Creek watershed was categorized by professional judgment using a '
system of five grades based on such attributes as potentially restorable temperature
fegime, cold-water accretions from springs, physical habitat characteristics, species life -

‘history, length of stream reach, stream gradient, reach elevation, and past observ ations in

similar watersheds.!> This overarching conceptual model was supported by the use of

©  reference streams (€., Mill and Deer Creeks, Little Sacramento and McCloud Rivers)
~ and the importance of abundant cold-water spring resources. - T

o This overarching conceptual model was then strengthened by the use of more

* specific, biological models of key stream reach attributes such as instream flow and -

potentially usable {ish habitat, spawning gravel surveys, water temperature, natural fish

- passage barriers, and fish passage at diversion dams. nstream flow and available fish
" habitat were modeled by TRPA (1998a) using the instream flow incremental
methodology (IFIM), which-described the relationship between instream flow and the
quantity of fish habitat in each reach of the project-affected area for several fish species
and lifestages. This instream flow model was interpreted using an limiting life stage
mode! that assessed the relative importance of habitat for three life stages of chinook .
salmon, including fry, juvenile, and spawning, through the use of 2 mathematical model

that determined, for each reach, which type of habitat limited production under varying -
flow regimes. Water temnperatures, under possible alternative solutions to the =~ -
management problem, were modeled using the SNTEMP model (Tu 2001; TRPA 1998c¢,
1998d) to ensure that thermal regimes would approximate those found in other streams
_supporting spring-run chinook. Natural fish passage barriers were analyzed by field
measurements and the use of 2 model that helped determine at which flow a potential
~ barrier would become impassable to migrating chinook and steelhead. Fish passage at
diversion dams was considered in light of state and federal standards for fish ladders and
criteria for fish screens that have been established to maximize the effectiveness of fish

13 The concept of Reference Watersheds was developed to “ground-truth” the stream classification system and is used
frequently throughout the Adaptive Management process 10 assess conceptual models, to screen solutions, andto”
deveiop criteria for measuring the success of the identified solution. . -
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ladders and screens to salmon and steelhead, - Furthermore, the cost of fish passage
facility modifications was compared with diversion dam decommissio’ning Finally;
economic models of power production were used to estnnate economic 1mpacts of -
various restoration efforts '

'LD. 3 Step 3: Solutlon Screenmg

" The third step in formalized passive adaptive management is to subject alternative
solutions to some form of strictured analysis (e.g., simulation modeling) to determine
which offers the greatest promlse of success (Table 2; ‘Healey 2001) In the Battle Creek’
. case, the BCWG employed various technical modcls and a series of four formal policy-

level screemng mechamsms -

The overarchmg screemng ‘mechanism employed in Battle Creek was the concept
of ecosystern fiinction. As mandated by CVPIA and CALFED leg1slatlon, all possible
‘solutions were screened to ensure that measures undertaken for the benefit of salmon and-
steelhead would address ecosystem functmns or processes (Ward and K.ler l999a) '

Alternat1ve solutions were also screened by the policy concept of ¢ stream- _
dependent economic values” to ensire that poss1ble solutions would minimize the
economic impact of fish restoration on the Battle Creek Hydroelectric Project and to

*_ensure the project’s viability; not change any consumptive water rights within the Battle -

'Creek watershed and not impact existing agriculture; and provide benefits to commercial
fisheries and recreational industries 1ncludmg fishing clubs and guide services by

: prov1d1ng more ﬁsh to catch.

Another pohcy concept “Maximum Potential Restoratlon was used to screen
solutions. Technical models used in 1dent1fymg solutions considered ecological - _
* characteristics (e.g., habitat descriptions, species prioritization, and temperature regimes)
~that would be achieved iinder "maximum potential restoration™ or terms similar to
“reliable,” “complcte " or "full" restoratmn In general, these tools are used to set targets
for what could be achieved if every identified problem affecting anadromous salmonids
‘could be eliminated. Due to the reality of limited restoration funds, the stated goal of
~ balancing restoration with stream-dependent ecenomic values, and other sociopolitical

realities, the BCWG acknowledged that not all possible restoration actions would be
implemented as a result of the Restoration Plan. However, they felt these compromises

“would be best addressed in the recommendations and subsequent restoration actions, _
rather than to bias the tools used to evaluate the potential for restoration. Therefore, tools
used in solution identification generally considered the maximum potcntlal for =
restoration. An ancillary policy concept was that significant amounts of pubhc monies-

. were identified for the Restoration Project, creating an expectation that the actions would
be hlgh]y certam and. rellable compared to normal regulatory processes.

Fmally, three policy-level “Blologlcal Prmmples were used by the USFWS,
NMFS, CDFG, and USBR to screen solutions: biological effectiveness, restoring natiral
processes, and biological certainty. Solutions were required to incorporate the most
blologlcally effectwe remedles that prowde the highest certainty to successfully restore
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ecosystem functions and self-sustaining populations of native fish in a timely manner.
However, hatchery programs to supplement fish populations were not considered because
such programs are only one possible element of a recovery planning process led by
NMEFS that is still under way. Solutions were required to incorporaie measures that
mimic the hydrologic conditions under which Battle Creek anadromous fish resources
evolved by increasing base flows and eliminating the mixing of North Fork and South
Fork waters. . These solutions were to include the removal of diversions at major springs
(e.g., in Eagle Canyon and Soap Creek) and the removal of low-elevation dams. that fish
must pass to reach cold water (e.g., Wildcat and Coleman Diversion Dams) Solutions
‘were required to provide maximum long-term effectiveness by | minimizing long-term
dependence on the integrity of man-inade restoratlon actlons and the cooperanon of
future pro_;eot owners and operators.

: Techmcal—level models were used for screemng purposes in many appllcatlons
(see Ward and Kier 1999a for a complete discussion of all technical analyses used by the
 BCWG). For example, the ¥FIM instream model and the limiting life-stage model were
used to.screen alternatives. In particular, the Blologlcal Team of the BCWG spent nearly
- a year screening countless alternative instream flow regimes to arrive at a flow regime
*(named “biologically optimum flows” "y that they forecast would typically prov1de at
least 95 percent of the maximum weighted useable area * for the priority species and
limiting life-history stage present at that time. In some cases, other considerations took
precedence over adherence to the 95 percent of maximum weighted useable area. These .
considerations included ensuring adequate flows for adutt salmon migration at natural -
barriers, balancing overlappmg life stages and species, preventmg redd dewatering,
considering the amount of inflow available at the upstream cnd of each reach, prov1d1ng
water to preserve the structural integrity of the South Canal,'® and assuming that
accretions within the Keswick Reach upstream of the anadromous salmonid hab1tat
g would prowde the necessary ﬂows in the tower portlon of thlS reach, = »

Another example of the use of conceptual model to screen solutlons was tho _
ralease of major cold water springs to the stream and the application.of the SNTEMP
' _water temperature mode] to ensure that summer water temperatires were suitable for
winter-run and sprmg-run chmook. salmon under the “blologlcally optlmum flow
regzme

= The result of the soluhon 1dent1ﬁcat10n process was a suite of proposed changes
- to the facilities and. operatlons of the Battle Creek Hydroelectrxc PrOJeot (Table 3). This

4 The BCWG prefaced the use of the term "biologically-optimum.” That name was not intended to imply that these
flows are "perfect™ or that they provide the maximum potential ameunt of habitat, Rather, the term identified restored
flows that were derived fram the best Contemporary methodology for determining instream Rows, that would minimize
the take of habitat for listed species pursuant to Section 2081,0 of the California Fish and Gante Code, and that would
carefully balance overlapping ecologxcal needs while recognizing the stated goal of maintaining stream-dependent
economic values,
13 pursuant to Section 2081.0 of the California Fish and Game Code, the taking of specxes llsted under thc Cal:fomla
Endangered:Species Act, or their habitat, should be “minimized or fully mitigated.” In this case, releasing flows that
provxdcd 95 percent of the maximum welghted ugeable arca was cons:dered to “mm:mlze the take of habitat for listed
s ecies, . : :

"® The MQU, wntten nﬂer lhese analyses. called for dccommlsswmng of thns canal,
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Fish Populatron Obtectrve 1 Metncs

X - Estimates of juvenile outmigrant productton upstream of’ the CNFH and at the
~ terminus of each fork of the creek;

-+ Estimates of adult and jack populatlon sizes and dlstrtbutmn,
Eval‘uatrons of physmal and b1ologlcal COIldlthl’lS within habttats by reach

Fish Populanon Oblectlve 1 Criteria: :
«  Estimates of juvenile outmigrant productlon will be compared to (1) expected
productlon levels based on adult spawning populations, (2) production levels
in Reference Watersheds and (3) relevant ecologlcal factors.

_ “On the other hand, Salmon and Steelhead Habitat OhJectwe 2 (Water
Temperature, page 49) uses the followmg metncs and criteria to gauge the success or
farlure of obtaining this Ob_] ectrve ' :

Habttat Ob]ectwe 2 Metrlc -
~+ Climatic condmons wrthm the South F ork watershed

Longltudmal water temperature regtme of stream _
-F low at sprmgs to whrch CDFG has conservation water nghts
Habttat Ob]ectlve y Criteria: ' ) '

‘Observed water temperature regimes w111 be compared to water temperatures ‘

predrcted by the best available Contemporary water temperature models at
target pomts w1thm the stream -

Please refer to 1nd1v1dua1 populatlon hab1tat and fish passage objectwes for a
complete understanding of the drverse crltena that will be used to gauge the success of -
ﬂle Restoratron PrOJect ' : _ .

_I D S. Step 5 Solutlon Implementatlon |

The ﬁﬂh step in. t"ormahzed passive adaptwe management is to 1mp1ement the
most promising solution and monitor the system response according to the criteria -

- developed in Step 4 (Table 2; Healey 2001). The MOU among the MOU Parties

described in detail what was considered to.be the most promising solution. The USBR -
has proposed the suite of actions outlined in the MOU as the “preferred alternative” and
‘may implement this solution, pending analysis in a formal NEPA/CEQA project selection
- process and pending receipt of necessary construction permits: A suite of monitoring -
studies and reporting protocols will be th¢ basis for 1mplementmg this AMP (see

Sectron VI Appendlx Lrstmg AMP Momtormg Actrvrttes)

1L.D. 6 Step 6: Adaptlve Responses

. The sixth step in formaltzed passrve adaptwe management isto adjust the desrgn
- ofthe solutton from time 'to time according to the results of monitoring in an attempt to
make it work better (Table 2; Heale}r 2001) As descnbed in more detail below (see
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page 31), adaptive responses are an integral feature of this AMP.. The solution, as
implemented in the form of the Restoration Project and considered under the structure of
the eleven Adaptive Management objectives, will be evaluated to determine if each
objective is being met and whether current actions should continue or if new actions are
‘needed to meet the objectives. Adaptive Management responses could include any major
or minor changes to the hydroelectric facility or the natural features of the Restoration
Project. Adaptive Management responses have limits identified by the FERC license

" amendment. Adaptive Management responses falling outside those allowed by the FERC
license amendment provisions would need to be addressed through established FERC =~
processes. : S e o

LE. Experimentation

" Adaptive management is strongly rooted in scientific experimentation. By .
specifically designing experiments into management actions, conclusions can be drawn
" that help develop better resource management decision making, Experimentation in
Battle Creek is embodied in three ways, where experimentation (1) has been a component
_ of adaptive management problem definition and solution development, (2) is'embodied in
‘the overall Adaptive Management program as envisioned in this document, and (3) may
_ be conducted as part of individual Adaptive Management objectives considered under
' this plan within the established protocols. ' SRR

LE.1. EXpérim'entatiéri'in l_’_i*(ibrlémrl)efinitioh and 'Solutio'n'i)‘ev-el_(')_pme'nt._

~ Some early management actions functioned as experiments that helped to. develop:
better resource management decision making in Baitle Creek although they were not ‘
- specifically designed as adaptive management experiments. For instance, during the
period from 1985 to 1989, fall-run chinook were intentionally allowed passage over the

. CNFH barrier dam, below which they had historically been restricted, and instream flows L

were increased in the area accessible to these fish to assess their use-of the habitat .
“upstream of the CNFH. The major conclusions of this experiment were findings that fall-
run r';hinook’Wduld use habitat as far upstream as the Inskip reach and that the presence of
fall-run chinook in the water supply upsiream of the CNFH contributed to subsequent -
' disease outbreaks at the hatchery. “This experimentation contributed to the development
of improved disease control systems at the CNFH and contributed to the design of new
water conveyance facilities that will partially isolate the CNFI water supply as part of
‘the Restoration Project. - ' : T T '

A similar management initiative in the late 1990s has also led to adaptive changes
in the management of Battle Creek, specifically the development of new instream flow

. prescriptions as part of the Restoration Project. In 1995, a partnership between PG&E,

" state and federal fisheries agencies, and restoration funding sources (CVPIA and-

" Category 11) initiated increases in instream flows at half of the hydroelectric diversions .
affecting salmon and steelhead within Battle Creek while maintajning FERC-required
minimum instrean flows at the remainder of the diversions. Physical (e.g., water '

- temperature, fish passage at natural barriers) and biological responses (e.g., fish
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distribution) to these flow changes have beén monitored and resulting observations have
been incorporated into subsequent restoration pIanm'ng.

LE.2. Experlmentauon in the Overall Adaptlve Management Effort

' Thxs AMP. does not specify conductmg md1v1dual expenments at thls time. The
intent of the MOU parties was to spend, if necessary, the limited funds available for
Adaptive Management on implementing specific remedies to unforeseen shortcomings in
the Restoration Project, rather than- committing these funds to experimentation for goals
other than those specific to the Restoration Project. The Adaptive Management Parties
recognize the unceitainty surrounding our understanding of ecological processes and,
specifically, about how salmon and steelhead populations will respond to initial
Restoration Project actions. However, the Parties recognize that clear-cut populatlon
level responses may take decades to be manifested and trust in the considerable existing
knowledge of the aquatic gcosystems of Battle Creek as well as the protocols for adaptive
: responses discussed in this. AMP ' : : o

Collectwely, the Restoratlon PrOJeet and the objeotxves set forth within this AMP
constitute a long term experirment in restoration. Theories of expenmental design suggest
that maximizing the difference between the treatment and control provides the best
opportunity for identifying a response. In Baitle Creek, the difference between the .
experimental control (existing conditions under the current FERC license) and the-
experimental treatment (Restoration Project actions) are so large that a response to these .
meagures should become evident, provided that freshwater habitat conditions in the
.. hydroelectric project reaches indeed limit fish production. For example, existing_
conditions under the current FERC license are typified by hydroelectric diversions with
inadequate fish passage and instream flows that are very low for the target species’ life

. stage needs, while the Restoration Project prov1cles for removal of diversion dams, -

“'installation of state-of-the-art fish ladders and screens, ‘protection against false attraction,
release of major cold-water springs, and instream flow levels on the order of 10 to

29 times greater than ex1st1ng conditions, Furthermore, the Restoration Project was

specifically designed to minimize the uncertainty that is normally explored through-

experimentation. For example, installation of tailrace connectors should virtually
eliminate the current transbasin water diversions that could otherwise lead to false
attraction and confound the relationships between fish produotlon and the ofher

- Restoration Project actions. Dam removals and i mcreasmg instream flows to levels

' approachmg natural condmons are other examples of mmlnnzmg uncertamty

_ Should the population objec'tlves not be reahzed as a result of the Restoration
- Project and this AMP, then adaptive management suggests that other management actions

© be conmdered Fortunately, the time scales of salmon and steelhead restoration (dictated -

by ecological processes like the population dynamics of smail populatlons and cycles in -

. oceanographic productivity) match up with the time scales of hydroelectric project
relicensing. - Another opportunity, outside of this AMP, to implement broad-scale

changes to the hydroelectric project will be available in 2026 when the pl‘OjﬁCt is

- scheduled for relicensmg and this AMP exp1res
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LE.3. Experimentation Within Coinponent Objectives

Though not specifically considered at this time, smaller-scale experiments may be

a key tool for eliminating future uncertainty in the case that Adaptive Management
responses are triggered by unforeseen future conditions. Several component objectives
within this AMP specify that diagnostic studies. will be performed in the case that planned
management actions fail to achieve the intended objectives. Nothing in this AMP
suggests that these diagnostic studies could not take the form of experimentation,
* provided they are feasible, practical, reasonable, prudent, acceptable to the local

‘community, conform to required protocols, and fall within response limits that are
. spec1ﬁed in cntena that bound potent1a1 adaptwe management responses. '

_I._F. Deﬁ_nition‘rs B

Adaptive Management means an appro'ech that al](')ws'for changes fo the Restoration -
- Project that may be necessary in light of new sc1ent1ﬁc 1nformat1on regardmg the .
b1ologxcal effectweness of the restoranon measures,'’

' Adaptwe Management Fund means the fund descnbed in Seetlon 1. 3

Authorlzed Modifi eatlons means changes to pro;eet facilitiés and/or ﬂow operatlons '
that are determmed to be necessary per Adaptlve Management protocols

. Battle. Creek Watershed Cnnservancy (BCWC) means an orgamzatlon of landowners

from the Battle Creek watershed created as a means of discussing mpatters of concern to -
local landowners, including education, watershed land and water use, sohd waste _

- management, exotic vegetation control, and fire safety, and as a means of sharing

_ information among watershed residents about the salmon and steelhead restoration plans
- under development by state and federal agencxes B S

. 'Battle Creek Workmg Group means a stakeholder and agency group compnsed of
nearly 20 organizations interested in restoration of salmon and steelhead to Battle Creek
(see Ward and Kier 1999a for a hst of member orgamzatlons) : '

Battle Creek Hydroelectrlc Prolect FERC PrOJect No. 1121 or FERC Pro;ect
No. 1121 means the hydroelectric development as described i in the liCense 1ssued by
FERC on August 13 1976 and as subsequently amended

Consensus means the unammous _agreement emong'the Parties.'®

* Contemporary means current or modern, This word is generally used to refer to
existing or future criteria that will be used to judge the success of restoration actions.
When new criteria are created to replace old criteria, the use of “Contemporary refers to
the new cnterla : :

TMOUZI
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Emergency Responses are adaptive management responses that must be dealt with
promptly (e.g., situations that create unsafe conditions or unduly threaten salinon or
steelhead populations or individuals). Emergency Responses that require a change to

- hydroelectric project facilities and/or flow operations that exceed a value of $100,000,
adjusted for inflation from the date of this agreement, must be approved by the AMPT;

otherwise they may be approved by the AMTT. The AMPT will treat the dollar amount
listed in this paragraph as 4 flexible guideline, and will evaluate these numbers and revise
them as necessary as part of the yearly report. Any member of the AMPT may propose
an adjustment to these spendmg guldehnes for any action. '

le—Safe Fish Ladder means features mherent in the des1gn of the ladder that ensure the

structure will continue to operate to facilitate the safe passage of fish under the same '
performance criteria as demgned under antlc1pated possible sources of fallure

Fall—Safe Fish Screen means a ﬁsh screen. that is des1gned fo automat:cally shut off the

water diversion whenever the fish screer fails to meet de31gn or performanee cr1ter1a unt1l '
the ﬁsh screen is functlonmg agam '

Licensee means. exther PG&E or any lessee or successor owner of FERC PmJeet

- No. 1121.

" Licensee’s Commitment means a total spending cap on the part of the Licensee for -

expenses’ necessary under Adaptive Management. As more spemﬁcally identified in

Section I1.C.4. in the event of exhaustion of the WAF and AMF, Licensee -

acknowledges and agrees that it will pay up to a total of $6,000, 000 for all Authortzed |

- Modifications to FERC Project No, 1121 facilities and/or flow operatlons that are

determmed to be necessary under Adaptxve Manegement

g ‘_MaJor Responses are deﬁned as non—emergency changes to hydroelectnc pro;ect

facilities and/or flow operations that exceed a value of $25, 000, adjusted for inflation

~ from the date of this agreement. The AMPT will treat the dollar amount listed in this -

paragraph as a flexible guideline, and will evaluate these numbers and revise them as

- necessary as part of the yearly report, Any member of the AMPT rnay propose an
_ ad]ustment to these spendlng guldehnes for any action,’

Mlnor Responscs are deﬁned as nof~-emergency changes to hydroelectnc pro_lect
facilities and/or flow operations that are less than a value of $25,000, adjusted for-

 inflation from the date of this agreement. The AMPT will treat the dollar amount listed
in'this paragraph as a flexible guideline, and will evaluate these numbers and revise them -
~ 'as necessary as part of the yearly report, Any member of the AMPT may propose an
o adjustment to these spendlng guldehnes for any action.

Partles means PG&E (or any. Eessee or successor) NMFS USFWS ‘and CDFG,>!

PMOU210
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- PG&E micans “the Pacific Gas and Electric Company,” the utility regulated by the
California Public Utility Commission that owned the Battle Creek Hydroelectric Project
~ (FERC Project No. 1121) at the time this document was prepared. (The term “PG&E” as
used in the MOU and the use of PG&E is continued in this document for the ease of the
- reader.) “PG&E” and “Licensee™ refers to the Pacific Gas and Electric Company or any '
: lessee or successor owner of FERC PrOJect No 1 121 :

' Rampmg Rates means moderatlng the rate of change of stream stage decrease in Battle
~Creek resulting from the operanon of FERC Project No. 1121 o ' o :

Reference Watersheds means the Deer, M111 ‘and Butte Creek watersheds and any other
watersheds resembling Battle Creek in geology, morphology, hydrology, and ﬁsh spemes
dlversny and distribution, that are located in proxnmty to Battle Creek

Resouree Agencles means the CDFG NMFS ‘and USFWS2*

3 Restoratxon Prt)]ect means all measures set forth in the Agreement in Pnnc1ple (MOU
Attachment 1) as further developed in the MOU and having the purpose of restoring
chinook salmon and steelhead habitat associated with FERC Project No 1121, within the
Restoratron Project Area.” S .

Restoratlon Project Area means the areas in and around the followmg PG&E faclhtles
Coleman Diversion Dam, Inskip Diversion Dam, ‘South Diversion Dam, Wildcat .
Diversion Dam, Eagle Canyon Diversion Dam, North Battle Creek Feeder Dlversmn
Dam, and Asbury Pump Diversion Dam; Battle Creek, North Fork Battle Creek and -
South Fork Battle Creek, up to the natiral bartiers at 14 miles and 19 miles above the ‘
conﬂuence respectively; and Eagle Canyon Springs, Soap Creek (and Bluif S 2prmgs)
Baldwm Creek Lower Ripley Creek and each of thetr adjacent water bodies.

Viable Salmonid Populatmn means an mdependent populatlon of any Paelﬁc salmomd _
(genus Oncorhynchus) that has a negligible risk of extinction due to threats from '
demographic variation (random or directional), local  environmental variation, and.

genetic diversity changes (random or directional) over a 100-year time frame. Other
- processes contributing to extinction risk (catastrophes and large-scale environmental :
variation) are also important considerations, but by their nature, they need to be assessed
at the larger temporal and spatial scales represented by evolutlonanly significant units or

other entire coIlectlons of populatlons ' , o

Water Acqmsntlon ﬁmded by WAF, AMF Licensee, and others, means the non-
consumptlve release of water from use in FERC Project No. 1121 to the natural stream -
channel as mstream flows. Payments for addltlonal water acqulsltlon durmg the first ten.

" *'The Parhes, as used in this document, differs from: the MOU parties in that it does not mc]ude the USBR, whose only
role in Adaptive Management is to maintain the WAF account and chsburse monies at the réquest of the AMPT through
the USFWS. -
2 part of MOU 2,14
B MOU 2.16
¥MOU 2.17
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years of the Restoration Project are made from the WAF in arrears annually to the
Licensee. For additional water that will continue to be released beyond the ten-year 11fe
of the WAF, a lamp-sum paymiént computed on the net present value of the ongoing -
water release will be paid at the end of the tenth year, Water acquisition does not impact
the consumptxve use of water downstream ﬁ'om the Restoratlon Project Area

11. ORGANIZATION' L

As reqmred by the MOU ‘the AMP was developed through the Consensus process.
by the Resource Agencies and Licensee. Interested persons were invited to attend any
meeting, contribute to discussions and provide suggestions regarding development of the -
AMP, Specific notice, in addition to any general notice, of any such meetings was sent to
(1) the BCWC; (2) CALFED and (3) any person who requested such nonﬁoanon

II A. Structure

~ The basic organlzanonal structure of the Adaptlve Management effort consists of
the Adaptive Management Policy Tearn™ (AMPT) and the Adaptlve Management
Teehmcal Team” (AMTT) '

| II A. 1 Adaptwe Management Pohc}r Team

The AMPT is a management~level cooperatlve group that makes all final
decisions regarding the implementation of the Adaptive Management component of the
Restoration Project. The AMPT has a representative from each of the Resource Agencies

‘and Licensee. The members of the AMPT are fannhar w1th Adaptlve Management
- methodolog1es adopted by CALFED

L The AMPT prov1des pohoy dlrectlon and resolves any d1sputes forwarded by the
 AMTT through Consensus. In the event that the AMPT is unable to reach Consensus
- thhm 30 days, dlspute resolunon procedures descnbed herem shall be followed 0

'II A2, Adaptwe Management Techmcal Team o

Votmg members of the AMTT include & representatlve from each of the Resource
~ Agencies and Licensee with appropriate trammg and experience to effectively address the
technical aspects of implementing the AMP?! While each Party will have only one
~voting member, more than one individual from each Party will likely serve on the AMTT
- during the term of the AMP in. order to effeetlvely address the techmcal aspects of AMP
1mplementatlon '

"_"TMOU9.1.A_.1.
¥ MOU9.LB
¥ MOU9.1.B.
P MOU9.1B.
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The AMTT has developed the AMP for approval by the AMPT and will
implement the Adaptive Management component of the Restoration Project upon . - ‘
approval by FERC. The Chairperson of the AMTT will rotate regularly as agreed upon

© by the AMTT? o o S

_ ILB. Roles and Responsibilities
The MOU lists the roles and respo_nsibilities for each party 10 the MOU pertaining
to the overall Restoration Project as well as the those roles and responsibilities for '
“Adaptive Management. The following sections of ihis AMP list only those roles and
' responsibilities that pertain to Adaptive Management. See the MOU for a mere complete
list. The AMP sets policy regarding roles and responsibilities when not specifically :
addressed by the MOU. However, in cases where the language in the AMP may conflict
with the MOU, roles and responsibilities will be set by the MOU. The MOU prevails in -
any discrepancy between the AMP and the MOU. ' ' o

~JLB.L. Licensee - |

A. As more fully described below, Licensee has agreed toa number of physical -
" "and operational changes and additions to FERC Project No. 1 121, as well as
the assumption of a number of future costs. ]icensee, however, recognizes .
. . - that these costs may exceed those estimates and agrees it is responsible for all
. ' o cost overruns for Restoration Praject components which are identifiedas-
o ~funded by Licensee in Table 3 of MOU Attachment 1. ‘This amount includes.
Licensee’s participation' in a portion of the biological and e’_n_vir'onmemal '
. monitoring more fully described in MOU Section 7.3. In addition to other
.~ financial obligationS"documented_ in the MOU and Facilities Monitoring Plan,
Licensee’s financial participation in the Adaptive Management elements of
‘the Restoration Project will consist of absorption of the loss of forgone power.
as a consequence of Ramping Rate requiremenits described inMOU- -
- Attachment 2. In the gvent of exhanstion of the WAF and AMF, Licensee

acknowledges and agrees that it will pay up to a total'of $6,000,000 for all
- Authorized Modifications to FERC Project No. 1121 facilities and/or flow
- operations which are determined 10 be necessary under Adaptive , o
Management. No aspect of this commitment relieves the Licensee fromlegal
responsibilities, Nothing in the AMP is in'tend_ed to bind or prejudice the
Resource" Agencies, or otherwise Limit their respective authorities, in the
performance of their responsibilities under this AMP, the MOU, and other
applicable federal and state aws® T P
B. Licensee will pay all of its internal costs associated with the FERC license
amendment'required'to implement the Restoration Project. Licensee will also

. participate in and provide limited interna! technical and fishery _expet_’ti'se,' atits -

2pOU2LB2
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expense, to assist with the biological and environmental monitoring efforts
described in Section 7.3 and will cooperate/work with the Resource Agencies’

~ conducting analyses, reviewing results, and 1dent1fymg potential Adaptive

.Management actlons for the Restoration Pro;ect

Ltcensee will prov1de the prescnbed instream flow releases and Ramping
Rates identified in MOU Attachments 1 and 2, and any agreed-upon future:

- changes to these prescribed instream flow releases or. Ramping Rates resultlng
* from the AMP until the end of the current FERC license and any subsequent

anmmal licenses. - The Parties acknowledge that this commitment to provide the
presctibed instream flow releases and Rarnping Rates is subject to change by

- FERC in the license amendment process and at the explratlon of the current

hcense term in 2026

Llcensee 'S water chversmn rights associated with all dams to be

decommissioned in the Restoration Preject Area pursuant to the MOU shall be :

transferred to CDFG.” CDFG agrees that the water rights transferred by

- Licensee to CDFG shall not be used by CDFG or any successor in interest,

assignee, or designee to increase prescribed instream flow releases above the -

amounts developed pursuant to the AMP, nor shall they be used adversely
against remaining FERC Project No. 1121 upstream or downstream

- diversions, until such time as the FERC license is abandoned, whereupon the
limitation regardmg transferred watet rights will no longer apply. Licensee
© agrees that its riparian rights associated with lands within the Restoration
~ Project Area shall not be used by Licensee or any successor in interest,
-assignee, or designee to decrease prescribed instream flow releases below the
" amounts developed pursuant to the AMP. Licensee agrees that any deed

transferrmg such riparian land or rights shall eontam the above restrlcuon in
use of the rlpanan rlghts 36 : : :

Llcensee is responsible for the operatlon malntenance -and replacement of all
physical modifications to its facilities under this MOU on Battle Creek due to
normal wear and tear, catastrophic damage, and any other type of damage, and
will ensure that the new fish screen and ladder facilities meet the Fail-Safe
criteria. Installation costs of facilities installéd under the AMF protocols are

‘excepted. Licensee’s respon31b111t1es under this section begin once the facility .
- start-up and acceptance testing is successfully completed by USBR and

Licensee. At that point, Licensee shall accept and take over the facilities.”

Licensee shall be .responmbl_e for all _monttonng required by FERC thréugh the.
FERC license amendment for FERC Project No, 1121. Licensee will also
participate in and provide limited internal technical and fishery expertise, atits -

o expense to ass1st with the blologlcal and environmental- momtormg efforts

H MOUG.L 3
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described in MOU Section 7.3, which are the responsibility of the Resource
Agencies. Licensee shall be responsible for all of the fac1l1ty monitoring more
_partzcularly described in the F ac111tles Monltormg Plan

G. Licensee shall»prowde at least one representat_lve to the AMPT and one
~ representative to the AMTT. Licensee’s representatives to these two teams
shall be responsible, for one year out of every four as outlined in the Protocols
section, for the chairmanship of these teams on a rotating basis with the other
Parties. These chairmanships includes the resIJonmbxhty of publlshmg the
_annual Adaptlve Management report '

H. Llcensee w111 be respon&ble for assun:ung 1ts costs for aty FERC dlspute
resolution proceedmgs 2 _

1. As described more fully below in descnptlons of 1nd1v1dua1 Adaptwe
- Management objectwes Licensee shall conduct and/or fund facilities
" monitoring consistent with the Facilities Monitoring Plan, including recording
the timing and estimated amounts of water intentionally released from the
canal gates and spill channels; conduet and/or fund the facilities mionitoring,
and operation and maintenance of hydroelectric project facilities; conduct
and/or fund adult counts at fish ladders in the initial three-year penod of
operation; repair ot replace fish counting equipment in fish ladders in the
- initial three-year period-of operation. Pursuant to’Adaptive Management
- protocols, if salmon and steelhead populations are insufficient to affirm ladder
effectiveness under continuous duty, then Licensee may conduct and/or fund
- adult counts at fish ladders for a longer penod of time as agreed upon by the
_-Parties. All data collected as part of Adaptive Management momtormg will -
conform to data management protocols in Secnon V B

II B.2. NMFS

. Inthe next rehcensmg proceedmg for F ERC Pro_]ect No 1121 to the extent
X '_ NMFS determines that these provisions are consisterit with the biological
- oplmon rendered for the proposed Restoration Project and its responsibilities
" under the ESA to conserve threatened and endangered species and their
habitats,* the NMFS agrees to support the continuation of the prescribed
*'instream flow releases described in MOU Attachment 1 and Rampmg Rates
. resulting from adaptive management _

'B. NMFS agrees to support, to the extent NMFS determmes that these prov1s1ons :
.- are consistent with the biological opinion rendered for the proposed :
~ Restoration Project and its responsibilities, under the ESA to conserve

HMOUGIM
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. threatened and endangered species and their habitats, any changes to instream
flow releases or Ramping Rates resulting from Adaptive Management, subject
to applicable law, and to support incorporating Battle Creek monitoring needs

into appropnate CVPIA CALFED ancl other momtonng programs 42

C. NMFS shall provide at least one representattve to the AMPT and one
representative to the AMTT, NMFS’s representatives to these two teams shall
be responsible, for one year out of every four as outlined in the Protocols

~_section, for the chairmanship of these teams on a rotating basis with the other
_ Parties.. These chairmanships includes the respon51b111ty of pubhshmg the:
' annual Adaptrve Management report

Dl NMFS will be respon51ble for assummg its costs for any F ERC dlspute :
' resolutron proceedmgs

E. As described more. fully below in descrtptlons of 1nd1v1dual Adaptive © -
Management objectives, NMFS, in cooperation with USFWS and CDFG, may
- conduct and/or fund or seek funding from sources other than the Licensee for -
*any necessary unfunded element of Adaptive Management. All data collected
:-as part of Adaptive Managemient monitoring will conform to data
managernent protoco]s in Seotlon VB.: o :

F. NMFS will deﬁne recovery goals for. anadromous salmomd speetes in Battle
Creek listed under the ESA.. These include species currently listed (i.e., -
~ winter-run chinook salmon, spnng run chinook salmon, and steelhead) as well
. as any other anadromous ﬁsh species that may be listed under the ESA at any’
 time during the term of the AMP,

1L B 3. USFWS

A In the next relxcensmg proceedmg for F ERC PrOJect No 1121, USF WS agrees
‘to support the continuation of the prescribed instream flow releases descnbed
in MOU Attachment 1 and Rampmg Rates resultmg from adapttve
o 'management

-~ B, USFWS agrees to support any changes to mstream ﬂow releases or Ramping -
" Rates resulting from Adaptive Management, subject to applicable law, and to
‘support incorporating Battle Creek monitoring needs into approprlate CVPIA,
CALFED and other monltonng prograrns s

.- C. USFWS shall provxde at least one repreSentatlve to the AMPT ancl one .
representative to the AMTT. USFWS’s representatlves to these two teams -
. shall be responsible, for one year out of every four as outlined in the Protocols

< “MOUS3.C
. YMOU 14.0
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section, for the chaufnansmp of these teams on a rotating basis with the other
Parties. These chairmanships includes the responmbzhty of publlshmg the
annual Adaptive Management report. : R

D. USFWS will be reSponmble for assunnng 1ts costs for any FERC dlSpute
resolutmn proceedmgs

E. As described more fully below in des_cripi:ions of individual Adaptive ‘
Management objectives; USFWS, in cooperation with CDFG and NMFS,
shall conduct and/or find or seek funding from sources other than the
License¢ for monitoring and data assessments including those associated with
all fish population objectives; data collection arid report preparation assaciated
with Habitat Objective 1; water temperature and climatic data collection "
associated with Habitat Objective 2; relevant biological monitoring and
measurement of any known release or discharge from the hydropower water.
conveyance system that elicits a response from salmon or steelhead associated

_“with Habitat Objective 3; incidental monitoring and the dmgnost:c Ramping
- Rate assessment assocmted with Habitat Objective 4; biological monitoring
using ladder counts after the ladder is deemed effective associated with- -

Passage Objective 1; the repair or replacement of fish counting: equlpment in_ -

_ fish ladders after the initial three-year period of operation; and momtormg
‘activities associated with Passage Objective 3. All data collected as part of
Adaptive Management monitoring will conform to data management
protocols in SCCthn V.B. ' : L

II B 4. CDFG

A In the next rehcensmg proceedmg for FERC Pro_1ect No 1121 CDFG agrees

~to support the continuation of the prescribed instream flow- releases described B

"in MOU Attachment 1 and Rampmg Rates resultmg from adaptwe
management 47 : S _ ‘

-~ B. CDFG agrees to support any changes to 1nstream flow releases or Ramplng
Rates resulting from Adaptive Management, subject to apphcable law, and to
support incorporating Battle Creek monitoring needs into appropnate CVPIA,

CALF ED and other monltormg programs. @

. C CDFG shall prov1de at least one representatxve to the AMPT and onie
~ representative to the AMTT.  CDFG’s representatives to these two teams shall-
- be responsible, for one year out of every four as outlined in the Protocols. -
section, for the chairmanship of these teams on a rotating basis with the other
Parties. These chairmanships includes the responmblhty of pubhshmg the
annual Adaptxve Management report .

% MOU 140 -
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D CDFG will be respons1ble for assummg its costs for any FERC dlspute
o resolutlon proceedmgs .

E. As descnbed more fully below in descr1pt10ns of individual Adaptlve
'- Management objectives, CDFG, in cooperation with USFWS and NMFS,
shall conduct and/or fund or seek funding from sources ‘other than the.
Licensee for monitoring and data assessments including those associated with
_ all fish population objectives; data collection and report preparation associated
with Habitat Objective 1; water temperature and climatic data collection =~
© . assoclated with Habitat Objective 2; relevant biological monitoring and -
~ _measurement of ‘any known release or discharge from the hydropower water

~ conveyance system that elicits a response from salmon or steethead associated -

“-with Habitat Objective 3; incidental monitoring and the diagnostic Ramping'
Rate assessment associated with Habitat Objective 4; biological monitoring -
. using ladder counts after the ladder is deemed. effect:ve associated with
' Passage Objective. 1; the repair or replacement of fish counting equipment in .
- fish ladders after the initial three<year period of operation; monitoring '
- - activities associated with Passage Objective 3; modification of natural fish
" passage barriers. All data collected as part cf adaptive Management
" Monitoring wﬁ],conform to data management protocols in Section V.B.

II C Fundlng

, Fundmg for prowsmns of ﬂ'llS AMP w1ll come from several sources mcludmg a
WAF and AMF, both initially deseribed in the MOU, cost sharing by the Parties, and
solicitations from other funding sources. No provisions in the MOU or the followmg '

. sections on funding are intended to limit the ability of the Parties, or third-party donors, -
- from augmenting the Adaptive Management budget to contlnue to 1mplement actxons
: Supported by AMP protocols S :

- N 1. C 1. CALFED Momtorlng Fund

As part of the onglnal grant for the. Restoratlon Pro_]ect CALFED mcluded

: $1 000,000 for monitoring activities. Th‘.lS money w111 be used to fund momtonng needs -

' that are not funded by other sources.

- _' IL.C. 2 Water Acquzsltlon Fund

An 1mportant component of the Restoratton PrOJect will be the WAF The
purpose of the WAF is to establish a ready source of money which may be needed for
future purchases of additional instream flow releases in Battle Creek that may be
recommended under the AMP during the ten-year period followmg the initiation of .
 prescribed instream flow releases listed in MOU Attachment 1. The WAF shall be used

o salely for purposes of putchastng add;txonal envIronmentally-beneﬁmal instream flow -

Y NMOU 14.0
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.releases pursuant to the protocols developed by the Resource Agenmes and LlCGIlSGC
The Parties acknowledge that if additional instream flow releases are determined by the
‘Resource Agencies to be required purstant to the protocols described in MOU - ' _
~Section 9.2 A 3, the ESA, or other applicablé law, and (1) the ten-year period: descnbed :
above has elapsed and/or (2) there are not sufficient funds in the WAF or the AMF to pay
for such additional instream flow releases, then Licensee shall be responmble for the cost
of such instream flow releases up to the maximum commitment of $6. m11110n for changes
in operatxon and mod1ﬂcatxons to facilities. 50 : .

The WAF account w111 be funded with federal funds descnbed in Sectlon 10.2 of :
the MOU and administered by the Resource Agencxes following consultation with '

- approprlate interested parties. - USBR shall commit $3,000, 000 of such funds to an

“daccount or subaccount for the WAF within four months of CALFED approval of federal -
~ funds described in MOU Section.10.2. Accoint disbursement instructions will be

~ developed jointly by the Resource Agencies and Licenses. USFWS shall request
disbursements ﬁ'om the WAEF.in wntlng, based on the account dlsbursement

) 1nstruct1ons S : :

Protocols to. 1dent1ﬁ( env1ronmentaily beneﬁcml flow changes for anadromous
salmomds under the AMP, to be funded from the WAF are detailed in & subsequent

= - secuon of this plan

. _ Durmg the ten—year effectlve perlod of the WAF payment to Llcensee for

- consensually agreed to or FERC-approved increased flow releases, and interim 1nstream
‘flow releases which have been taken pending FERC action, will be made in arrears '
annually. After January 1 following the expiration of the WAF, ail. uncommmed funds

~will revert to CALFED, or as otherwise provided by law. During the last year of the
" WAF, and to the extent that adequate moneys remain in the WAF, funds for agreed to

‘prescribed instream flow releases which-will be delivered after expiration of the WAF |
~will be paid to Licensee in one lump-sum based on the net present value of foregone
energy for the period inclusive of the realized mcreased prescnbed mstream ﬂow releases :
'and explratlon date of the current FERC hcense S NS : :

The method of valuatlon of any addmonal env1ronmentally beneﬁcml prescnbed

~ instream flow releases for the purpose of compénsation from the WATF shall be similar to o

that used for estimating the net present value of foregone pawer in MOU Attachment 1.
“The annual in arrears payments described above will be calculated by computing the
additional energy foregone on a daily basis over the prior year due to increased .
prescribed instream flow releases multiplied by the weighted daily energy price published
by the California Power Exchange for northern California, or equivalent. The lump-sum
payment described above will be determined based on the average ‘annual additional. -
foregone energy assoc1ated w1th mcreased prescnbed mstream ﬂow releases for a typ:cal

~ 50 Baged on MOU 9.2, A I and subsequent dlscussmns :
3 ' MOU9.2.4.2 '
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 water year (e g., water year 1989). The net present value payment wrll be based on the . --
-appropriate power values, escalanon factor, and dlSCOUIlt rate 2 L :

~ Section 9.2. A 4 of the MOU prov1des for the calculation of a net present value
payment from Adaptive Management funds at the end of year 10 for contimming
‘additional instream flows determined necessary under Adaptlve Management protocols
" This section, however, left undetermined the actual power values; escalation factors, and -
discount rate to be used in such a calculation. These variables were left undetermined

: _ because the Adaptive Management Parties recognized that the conditions under which

' these variables were defined during negotiations were likely to change (perhaps
significantly) between the ﬂnahzatron of the MOU and the end of. the ten—year effectwe
7_per10d of the WAF : : : O

, Res1dent1al and mdustnal demand avallable supply, and avarlable access via .
transmission and distribution systems will impact future power values. The future power. -
~ values used in MOU. negotiations were based on projections of the California energy '

* market by the California Energy Commission (CEC). If the CEC is still developing -
similar projections when the WAF is accessed for the. year 10 lump-sum net present value o
. payment, their estimates will be'used. In the event that the CEC no longer exists, or they a
na longer develop such projections; an 1mpamal set of projections will need to be used.
* The first preference is to use projections developed by another State: of California agency
that has’ respons1b111ty for developing published projections. If no such agency exists, the - -
Parties will agree to an appropnate substitute through Adaptrve Management dee1sron-
B makmg protoeols : :

,  The prevrous paragraph assumes that the hydroeleetrrc pro_lect w111 be
part1c1pat1ng in a deregulated energy market. In the event that the hydroelectric prOJect is

e regulated by the California Public Utilities Commission, replacement power value and

“discount rate appropriate to the regulated utility status would be used by the Part1es in .
_ arrrvmg ata lump—sum net present value payment ' - _

Esoalatlon (or 1nﬁat10n) factors will be agreed upon by the Partles through
daptwe Management dec1s1onamalc1ng protocols. -

‘ Durmg negotratlon of the MOU the electnc generatxon mdustry in Cahforma was
‘ _transmomng from aregulated industry toa deregulated industry. - At the end of the ten-
_year effective period of the WAF, when funds for agteed to prescribed instream flow.
_ releases will be paid to Licensee in one lump-sum, the electric generation industry may
- be completely deregulated.  The discount rate used was based on PG&E’s weighted
average cost of capital. This discount rate was Justrfied due to PG&E’s regulated utility
* status, more specrﬁcally, the cost-of-service regulatlon of its hiydroelectric generation
. -assets. The Lleensee may or-may not have this status at the end of the ten-year effective
~ period of the WAF. Asa fully deregulated: mdustry, the appropnate discount rate would
. be based on the expeeted retumn by the Licensee in the deregulated industry, Tt i is not
' elear what such a drscount rate will be at the end of the ten-year penod

T MOU92AM
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" Keeping the previous paragraph in mind, the discount rate should be applicable to

making protocols. -~ . T

' the Licensee and agreed upon by the Parties through Adaptive Management decision-

[L.C3. Adaptive Management Fund

- Another component of the Restoration Project will be the AMF to implement -
actions developed under the AMP. The Parties agree that the purpose of the AMF is to - '

. provide a readily available source of money to be used for possible future changes in the

Restoration Project. ‘The AMF shall be used only for Restoration Project purposes -~ . -
directly associated with FERC Project No, 1121 including compensation. forprescribed -

 instream flow releasc increases afier the exhaustion or termination of the WAF. The =
AMF shall be administered pursuant to the AMP Erotqcbls. The AMF shallnot be used = -

to fund monitoring or construction cest overruns.”™

. The AME, in the amotnt of §3,000,000, will be made available to Licensee and -

| ~ the Resource Agencies by the Packard Foundation, to fund those actions developed

pursuant to the AMP. The Packard Foundation shalt deposit the $3,000,000 in an .
interest-bearing account managed by The Nature Conservancy {TNC) pursuant to a

separate agreement to be'developed jointly by the Resource. Agencies, Licensee, and. )
TNC. Account disbursement instruction will be developed jointly by the Resource - - o

~ Agencies, the Packard Foundation, and Licensee. .-

The Parties agree that (1) interest on the moneys in the AMF.-'Wi_ll_écci;dé to.the I_ P |

account and shall be applied to changes in the Restoration Project adopted pursuant to the

'Adaptive Management protocols and (2) all uncommitted funds in the AMF will revert to - - S
- the Packard Foundation at the end of the current term of the license far FERC Project

No. 1121. USFWS shall request disbursement from the AMF in writing, based on'the .

 protocols identified below.™ -

" Protocols fo designate environmentally beneficial Adaptive Management actions.

" 1o be fuinded from the"AMF- pursuant to the AMP, are detailed ina subsequent section of -

this plan. .-

~"For .fux_idi.ﬂg'pres‘Cri_béd instféain_ flow '_incféaSes,-tHe protbd&lé will be the same as
for the WAF described in MOU Section 9.2'A 3. For funding facility modification, the -

 protocols will be the same as that described in MOU Section 9.2 A 3, with two -
exceptions: (1) 16 interim action will be implemented prior to any required F ERC

approval of a license amendment or other necessary action by FERC and (2) for ali L
“actions resolved by FERC, in which Licensee is in the minority opinion (opposinga
proposed action expenditure), the AMF will contribute 60 percent of any resulting facility

‘modification cost; in the case of Licensee being in the majority opinion (in support of a

S MOU92ZBA
“MOU92.B2
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proposed action expendtture), the AMF w111 contnbute 100 percent of any resultmg : - 0
facﬂlty modlﬁcatlons > , _ _ C :

ILC4. I Licensee Commitment

The pnnc1ples of Adapttve Management include agreed—upon measutes.to ensure
resources are not expended on an open-ended process of change that is out-of proportion
~ with the specified goal. While this level of detail was not addressed in the MOU, in the -
development of this AMP measures were more specifically defined, resultingina - -
funding commitment on the part of the Licensee in the amount of $6 million for - _
.- continuation of Adaptive Management actions after exhaustion of the WAF and AMP. In -
- aggregate, the funding commitments will provide up to $12 million for Adaptlve '
Management actlons over the life of the Restoratlon Prolect

In the event. of exhaustlon of the WAF and AMF Lxcensee acknowledges and
‘agrees that it will pay up to a total of $6,000,000 for all Authonzed Modifications to
. FERC Project No. 1121 facilities and/or ﬂow operatlons which are determined to be E
necessary under Adaptive Management.”® No: aspect of this commitiment reheves the -
Licensee from legal responsibilities. Nothing in the AMP-is intended to bind or preJudlce o
the Resource Agencies, or otherwise limit their respective authotities, in the performance
of thelr responstblhtles under this AMP, the MOU and other appilcable federal and state -
laws ' _ ,

S Thls cormmtment is intended to prov:de a readlly avallable source of money tobe
"~ used for poss1b1e future changes in the Restoration Project.*® This commitment shall be.
used only for Restoration Pro;ect purposes directly associated with FERC Project
No. 1121 1nclud1ng compensation for prescribed instream flow release increases after the . .
. exhaustlon or termination of the WAF and after the’ exhaustton or termination of the - *
~-AMF.*? This commitment shall be administered pursuant to the AMP protocols and shall -
- not be used to fund monitoring or construction cost overruns.®”: Furthermore, this
. commitment may fund future purchases of additional instream- ﬂow releases in Battle
- Creek which may be recommended under the AMP ot

II D Term

The term of the AMP w1ll begln when the FERC hcense amendment for the -
Restoration Project is granted, will coincide with the implementation of restoration _
' : ectlons_, and w1ll_e0_nt1nue throngh the current FERC. l_m_ense In addition, the AMP a_lso

FMOU 9.2.B.3 .
%€ parailels MOU 6.1.A°
T MOU 5.7 .
% parallels MOU 9.2.A.1
% Parallels MOU 9.2.8.1

' Parallels MOU 9.2.A.1
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1ncludes more speelﬂc end pomts for some ob_]ectwes momtorlng approaches, or
responses, : o

II D.1. Water Acqulsltlon Fund

‘The WAF is avallable asa ready source of money for future purchases of

' add1t10na1 instream flow releases in Battle Creek dunng the ten-year period followzng the -
initiation of prescribed instream flow releases listed in Attachment ! of the MOU. Aﬁer o

- January 1 following the expiration of the WAF all uncommltted funds w111 revert to -
. CALF ED or as otherwise prov1ded by law R S B

: II D. 2 Adaptwe Management Fund

: Prov1s1ons for estabhshment and admlmstratlon of the mterest-beanng AMF

_aceount became effective December 1, 2000, with the execution of an agreement between " - Co
TNC and the MOU partles The AMEF account will be estabhshed 30'days after recelpt of . .

a final FERC Order approving the FERC license amendmient that reflects the provisions -

* of the Restoration Project and Adaptwe Management. To the extent it is not exhausted, -

this fund will remain in effect from that point through and- mcludlng June 30, 2026 or -
any earlier date upon which the F ERC License for FERC Project No. 1121 expires oris
" tevoked, unless earlier terminated pursuant to the agreement between TNC and the MOU :

-partles regardmg the AMF. B , : * o

- II D 3 FERC Llcense

S : The hcense for the Battle Creek Hydroeleetnc Pro_}ect FERC Pro_|eet No 1 121
~ - was issued by FERC on Au§ust 13, 1976 and is scheduled to expn'e on July 31 2026
_ unless extended by FERC : _ _ , o

III A.DAPTIVE MANAGEMENT OBJECTIVES

_ Thls techmeal chapter of the AMP descrlbes speclﬁe Adaptlve Management
- obJectwes pertaining to the future Adaptive Management of Restoration Project elements, .

~ and the scientific methodology associated with Adaptive Management of salmon and

steelhead populatlons, habltat and passage dlrectly affeeted by the Restoratlon Pro_lect

The focus of AMP objectrves is on the management of salmon and steelhead
habitat, and in particular, on hydroelectric project facilities and natural habitat features
affected by hydroelectric project operations within the Restoratlon Project area. -

' Although the Restoratlon PrOJeet Area lncludes the north and south forks of Battle Creek . )

62 MlmlCS MOU 9.2.A ’ =
83 per the May 7, 2000 agreement between TNC and the MOU Partles regardm g the AMEF.
b4 Mimics MOU 2.4 and MOU 150 _
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upstream to the natural water falls,” no elements of the Restoration Project (i.e., neither

facilities or operations of the FERC Project No. 1121 modified as part of the Restoratlon
Project) will exist upstream of Inskip and North Battle Creek Feeder Diversion Dams.

Therefore, adapnve management actions upstream of Inskip Dam and North Battle
Feeder Dam will be limited to modification of any natural barriers that may occur up to

~ but not including, the absolute barriers to anadromous fish passage at the falls on each
_fork (nver mile 18 85 on the South Fork and nver mile 13.48 on the North Fork)

Central to the AMP focus on management of ha’c1tat is an 1mp11c1t expectatxon

, that salmon and steethead populations will respond affirmatively to positive changesin’
 their habitat, Dunng the term of the AMP, Restoration Project elements will change fish-

habitat with the intention of i improving that habitat for chinook salmon and steelhead. .

The AMTT expects to be able to measure significant responses to these habitat changes
from thé larger populations of salmonids like steelhead and fall-run’ chmook salmon; - .
However, statistically significant responses to these habitat changes in populatxons of fish
that are currently at extremely low levels, such as winter-run chinook saimon, may not be
measurable at least until the populations of these scarce fish grow. This is due to-the

smail number of these fish, limtted natural recovery rates, and the limitations of scientific

and statistical tools. - The ability to adaptively manage habitat features of Battle Creek

based on'measurements of scarce - populations of winter-run chinook, and possibly spring- . .
~run chmook will be severely constrained until such a time that populatiohs levelsof -~
. these species increase substantially. Adaptxve Management actions will not be trlggered =
by biological measurements of scarce species alone; rather, habitat trigger events will
~ need to support the bxologxcal mdlcators Currently there is not sufﬁcxent predlctwe
_capablhty to determlnc when full recovery of hsted specles may oceur.

The AMP objectxves are sufﬁclently ﬂex1b1e to respond to 1mp1ementation of

- _\approved programs which may change the time scales that apply to fisheries momtonng 7'
" However, the AMP objectives do not mclude artificial propagation and/or ’ =
- supplementation and do not incorporate. potential future fisheries management plans that'

could implement various kinds of artificial propagatlon and/or supplementation

© programs, because such programs.are outside the scope of the Restoration Project.
" Likewise, the AMP objectives do not exclude artificial propagatlon and/or o
. supplementation, activities that may be speclﬁed in future fisheries management plans.

The AMP objectgve also do not address the posmblllty of future development w1th1n

, Battle Creek

Eleven objectwes were 1dent1ﬁed pertammg to the Adaptlve Management of

salmon and steethead populations, habitat, and passage affected by thie Restoration -
Project (Table 4).- These objectives were developed primarily from MOU language and

pertain to all reasonable and foreseeable interactions between modifications to FERC
Project No. 1 121 facilities and operatlons, and salmon and steelhead popu]ah.ons

S MOU 2, ]9 ‘The barriers ‘which determine thé upstrcam distribution of anadromous salmonids in Batile Crcek at niver

mile 13.48 on the Norih Fork of Battle Creek and at rwer mile IS 83 on the South Fork will not be modlﬁed as part of
this AMP. s .
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~.passage at diversion dams, problems wi )
However, this AMP trecognizes that not all future limiting factors could be anticipated.

L Provide reliable upstream passage of

* - Draft Adaptive Management Plan
R The nature of adaptive rﬁahagenient, by definition, is to design studies and
management programs that can be adapted to uncertain or unforeseen circumstances. A

~ well-designed adaptive management plan anticipates as many circumstances as possible
before designing monitoring and data assessment approaches. Within the eleven '

- objectives, circumstances or issues that were anticipated include potential limiting factors

such s water temperature, habitat quantity based on instream flow, namral barriers, fish

th facilify design or operation, and many more.

" Therefore, many of the objectives refer to future unanticipated factors which could

' conceivably include.things such as institutional changes (e.g., changes to the ESA or

" other laws), néw natural resource management directives (e.g., artificial propagation or

supplementation programs), newly understood ecological phenomena (€.g., global
climate ghange)-, or land and water use changes (e.g., suburbanification of the uplands)..

" Soine unanticipated factors may fall outside of the Restoration Project (e.g., toxic spills)

and would be addressed through linkages to other programs Or directives, while others
" might be shown to be related to the hydroelectric project or shortcomings in.the
Restoration Project that could arguably be included: under these adaptive managembn't-f -

o0 Tabled. Adaptive Management objectives .
. of the Battle Creek Salmon and Steelhead Restoration Project.

" Salmon and Steelbead Populations

1. Ensure successful salmon and steelhead spéwning andquenilé'prqduction. o

* |'2. Restore and recover the assemblage of anadromous salmonids (i.e., wintet-run, spring-rum, - ¢
~ - steelhead) that inhabit the stream’s cooler reaches during the dry season A :

| 3.- Restore and recover the agsemblage of anadromous salionids (i.é.,- fall-ruri,'lateifé]lnrur_i] that en_téf_ :
' - the stream as adults in the wet season-and spawn upon arrival, o T T

4, Ensure salmon and steelbead fully utilize available habitat in'a maﬁn'ér.fhét benefits élzl'.lifé-s_tag"es 7
" thereby maximizing natural production and full utilization of EGosystem,cqnying_capacily S

- Salmon and Steelhead Habitat Objectives

1. 'Maximize usabic habitat quahtity —volume. -
2. Maximize usable habitat q'u'amityQ water temperature.

3. Minirize false attraction and harmful fluctuation in thermial and flow regimes due to plantied - .
outages or detectable leaks from the hydroele_zctric project . ' R SEEE T

| 4. Minimizé stranding or isolation of salmon and sieelhead due to variations in flow. regimi:é"cauéed by
- hydroelectric project operations. e : S s -

. ‘Salmon and Steelhead Passage Objectives

_ salmori and steethead adults at North Battle Creek Feeder, o

_Eagle Canyon, and Inskip Diversion Dams per Contemporary engineering criteria and/or <
standards/guidelines. = - - B e e : - o

2. Provide reliable downstream passage of juv‘enileé at North Battle Cfeek Feedef, Eégle Canyon, and

Inskip Diversion Dams per Contemporary criteria after. the transfer of facilities to Licensee.
-] 3. Provide reliable upstream passage of aduli salmon and steelhead to their appropriate habitat over.
_ natural obstacles within the Restoration Project area while maintaining an appropriate level of
- spatial separation among the runs. S oL -
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objectives (e.g., possible oligotrophication problems in Battle Creek®). While this
discussion of possible unanticipated factors may seem speculative or fanciful, past -

_experience with adaptive management has shown that the actual factors that are
eventually encountel_'ed will likely be even qufe surprising,

Adaptive Management used in this plan could more technically be defined as
“passive” adaptive management, where changes in management are made in response to
: momtonng resulis, versus an “active” type of adaptive management where specific
“experiments are conducted in order to learn about ecologlcal processes. Duetothe .

- existing knowledge regarding the aquatic ecosystems in Battle Creek, no specific

experiments are contemplated. For.example, this AMP does not consider experimental

changes in instream flow de51gned to elucxdate relatlenshlps between flow and salmomd -

: hab1tat use.

III A Objectlve Table Format

In the followmg descrlptmn of objecnves and ii the accempanymg ﬂow chaﬂ

" (Figure 4), the bold-faced terms refer to components of the Adaptive Management '
objective that will be discussed in more detail in the fOllOng sectlons and speclﬁealiy ‘

- within the tables detaﬂmg each objectwe : :

For each Obj ectlve the Adaptwe Management process. will follow a stepw1se "

- scientific process begirnining with a testable hypothesis which would indicate whether an

objective is being met. Hypotheses conform to formal adaptive ‘management criteria in
that they are statements of cause and effect; are possible answets to a fishery

' ‘management. problem, are a potential descnptmn of how the WOrld works; connect the -

- actual management actions with expected outcomes, and are focused and testable (Healey
- 2001). The scientific methods used to test the hypothesis are identified in this plan as the

- monitoring and data assessment approach and are comprised of established and

routine procedures, surveys, analysis, and modeling.  These scientific methods will

- comply with all Contemporary standard methods and reporting. practlces that are adopted o

. by CALFED and Resource Agencies as they are developed with provisions for updatmg
" methods based on Contemporary scientific norms that are likely to change durmg the
term of the AMP. The AMP will not propose studies that would compromise the
recovery of salmon and steethead. An implementation schedule, or timeline, lists the

duration and order of monitoring activities for each objective, and includes trigger events :
. and end points. Trigger events are circumstances indicating that an adaptive response

- should be taken and end points are a goal and/or circumstance indicating that an
objective has been attained and indicating that monitoring and data assessment is no.
- longer needed under the AMP for that ob_]ectlve Some objectives may not-have end
points and will requlre momtormg and data assessment for entire term of the AMP

. * The importance of marine-derived nutrients in salmon ecosystems and the’ ‘possible ramifications to restoration
efforts:of gultural oligotrophication in streams like-Battle Creek; Wwhere large numbers of salmon carcasses have been
excluded for decades by the hydroelectric project, have beeh emerging in the awareness of fisheries researchers and
managers in the past decade (e.g.; see Gresh et al. in Figheries 25(1), and Stockner et al. in Fisheries 25(5)),
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Objectlve

_Adaphve management is gu!ded by eievan
objectives. The flow within this dlagram
will depend on chiective specifics -
. and scleniific observations. |

Hypothesis
Pragress toward each
objective is measured

with a testable hypathesis

Monitoring and Data
o Assessment Approach :
—— ! These sclenliiic methods, used - e —

. . ‘ to test thehypothests, -~ | -

o wiil procead aceording toa spaclﬂéd
- ‘timeline - -

<. Thres scenarks may arise as the resut of moritoring >

No_trlgger'eveht__ EEE N L A Tri‘g-g_e'f Eve'nt-

‘ or.. . RO o LR

Cendpoint | Tl e e T g

is encountered | - - ¢ E B

; _ - -Response
May be subjectto |

response limits.

Response
-Evaluation .
: - - . . May modify
A . . _-Monitoring and Data -
. . Assessment Approach.
— - . " to diagnose any remaining
"End Point . | | ' -problems
".. ‘The.objective : : ———
“has been allained —

' 7 Flgure 4, Flow chart deplcting components of all ﬂdaptwe managcment objectives'
: and the general relat:onshlps between the various components.
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- If an objective is not being met and a trigger event occurs, then an adaptive

. response would be required, which could involve further diagnostic studies or _
modification of the hydroelectric project facilities or operations, or changes to natural
features of the Restoration Project Area, designed to ‘bring the system closer to achieving
the objective. All responses must be feasible, practical, reasonable, prudent, and
acceptable to the local community, though this does not preclude potentially major -

modifications to project facilities or operations. However, each response has response o

~ limits which describe the absolute scope of act1ons that can be taken in response toa
, :'tngger event ' : :

' Response 11rn1ts are useﬁil for long-term plannmg However response limits determmed_ ‘

by complex processes, like the estimation of the future instream flow needs of salmon -

and steelhead, are impossible to predict because of unforeseeable changes in the poholes -
. or methodologies that will be used to determine them. Also, any changes in minimam

. flows need to be implemented through Consensus among the Parties and it is 1mposs1ble |

 to prejudge what that Consensus decision would be. Likewise, response limits may be - |

_ confounded by conﬂlcts between project goals and unforeseeable mgger events..

In general response 11m1ts under the AMP will be determmed by Consensus
guided by principles of feasibility, practicality, reasonability, prudence, local community
~ acceptance, and will conform to limits identified by the FERC license amendment
~ Possible adaptlve responses which fall outside of the FERC licénse amendment
provisions, 1nclud1ng major changes in project facilities such as new dams or dam
~removal, would requn'e further decisions through established FERC processes. In’

addition, nothing in this AMP is intended to bind or prejudice the Resource Agencres or .

 otherwise limit their respective authorities, in the performance of their responsibilities -
under applicable federal and state laws 67 :

Al adaptlve responses wﬂl be evaluated by response evaluatlons and outcomes

'of those adaptive responses will be compared to the objective.- If the objective has been o

met, then the original monitoring and data assessment approach will be resunied. Ifthe
objectlve is still not met, the monitoring and data assessment approach may be modlﬁed
to dragnose the problem

An 1mportant component of the adaptwe managernent process wzll be reportmg
which includes emergency reporting procedures, regular periodic reporting, and final
long-term reporting as described in subsequent sections, An annual adaptive
management report will summarize all data collected under these monitoring and data
assessment approaches and ‘will present analyses required within each objective.

* Certified raw data, and reports, generated under these objectives will be updated to

 appropriate agency and publicly accessible/locally endorsed and maintained information *

© systems using database standards consistent with CMARP, Comprehensive Assessment
. and Momtorlng Program (CAMP), and Envrronmental Protectlon Agenoy (EPA)

S MOU ST
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‘Finally, the respdh’sibilityifunding for each adaptive management 6bje.ctive '

' speciﬁes who will fund studies, responses, and reporting.

| - TILB. Popl_llation Object_ives’ |

- The first foﬁr'édaptivé niéﬁnéfgeme t objectives 'speciﬁcally ad‘dressiﬁs}-_l SR

: pbbﬁlations in an effort to measure the progress toward the AMP goal of restoring
: chinook salmon and steelhead populations to the point they are viable and fully utilizing
ecosystem cafrying capacity. To do this, accurate assessments of the population size, .

trends in productivity, population substructure, and population diversity will be critical, = - |
though this plan focuses primarily on quantifying population size andtrendsin = '
productivity. Recovery goals must ensure that natural populations are large enough t©

.~ avert the risks ass_oc_iated,with'smal_l population size. Accordingly, both the natural .
" cohort replacement rate (CRR) (i.e., trends in productivity) and spawner abundance must

"be evaluated. This is because a high replacement rate with fow parent spawners does not

necessarily indicate recovery of the population. ‘Conversely, an abundant spawning

population may not indicate a recovered population if the CRR was negative (i.e., 2

- declining populf_ition).ﬁs- In order to quantify and gauge the progress toward these goals,

the AMP has adopted NMFS definitions of “viable population 769 55 the intermediate .

 population target and fall utilization of ecosystem carrying capacity.as the eventual goal
. for-each species of chinook salmon and steelhead. =~ et e

| __ _IiI_'I.._B'.l. Popula_ﬁhn Size

Lol ""S_mall 'p;')plila_ti:(jﬂ_éface_' a host of risks intrinsic to their 1d{u-'abuhdahéé; _ o
conversely, large populations exhibit a greater degree of resilience. A large part of the

- science of conservation biology. involves understanding and predicting the effects of -
: population-size;f’_ NMFS has published guidelines for viable population size (Table 5). -

A_population must meet all of the v‘iable_population guidelines to be considered -Viab,l?’:“ S

68 The CRR is a parameter used to describe the pumber of future spawners produced by each existing

" spawner. This spawner-to-spawner 1atio is defined as the number of naturalty produced and paturally E

-~ spawning adults in one generation divided by the number of naturally spawning adults (regardless of - .
~ parentage) in the previous generation. _As such, the ratio describes the rate at which each subsequent-

generation, or cohort, replaces the previous one and can be described as a natural cohort replacement ratc
& a5 defined.in NMFS, Draft Viable Saimonid Populations and the Recovery of Evolutionarily Significant Units,
January 6, 2000 (NMFS 2000, *- Viable salmonid population is an independent population of any Pacific satmonid
(genus Oncorhynchus) that has 2 negligible risk of extinction dug to thireats from demographic variation (random or

. directional), local environmental variation, and genetic diversity changes (random or directional) over a 100-year time

frame. Other processés contributing to extinction fisk {catastrophes and large-scale environmental variation) are also

. jmportant considerations, but by their nature they need to be assessed at the larger temporat and spatial scales . -

represented by evolutionarily significant units or ather entire collections of populations.”
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- Table 5. NMFS viab_le popu'lation size guidelines.”’

1. A population should be large enough to survive. env1romnenta] variation of magmtudes observed in- - k
- _the past. . .

2. * A population must have sufficient abundauce for any compensatory denszty dependent processes
that affect the population to provide resilience to environmental and anthropogemc perturbatton

3. A populatlon should be sufficxently large to maintain’ its genetic diversity over ‘the ]ong term,

4, A populauon should be sufficiently abundant t0 provsde 1mporlant ecologmal functlons inall the
“* environments it occupies. -

5. Population status évaluations should ta.ke uncertainty about abundance lnto account, . 7 T S

The ability to accurately estimate adult and juvenile population sizes, and the
validity of inferences drawn from those estimates, may be confounded by small -
population sizes and/or large variation in population size and distribution. Conclusmns .

~drawn from populatlon esnmanons will take 1nto account all statlst:lcal assumpnons and' N
limitations. : : : Lo T

These NMFS gu1del1nes for v1able populatlon size were con51dered when

_deengmng all four adaptive management population objectlves and should be met th:ough
' the 1rnplementat10n of these. Ob_]GCtIVCS

' III B.2.. Trends in Productmty

' Trends in abundance reﬂect changes in factors that dnve a populatlon s dynamlcs-

-~ and thus deterrmne its abundance. Changes in environmental conditions, including

ecological interactions, can influence a population's intrinsic productmty or the

environment's ability to support a populatlon (or both), and thus alter the undertying -
populatmn dynamic overtime. Such changes may result from random environmental

- variation over a wide range of temporal scales (environmental stochasticity). In this

section, however, we are most concerned with trends in abundance that reflect systematlc :

~ changes in a population's dynamics. Therefore changes in abundance caused by -

environmental stochasticity are treated as "noise" that, although important for estnnatmg -

the population’s extinction risk, acts to. obscure persistent trends. * " Again, NMFS bas

: pubhshed trends and productwnty guldelmes (T able 6).
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Table 6. NMFS trends and productivity guidelines.”

1L A.popuiatiod?s- natural proddctivity'should be sufficient to maintain its abundance above the 'viable.
" level. ' ' . S : : _ ‘

2. " A Viable Salmonid Population that includes naturally spawning hatchery fish should exhibit
- sufficient produetivity from naturally-produced spawners to maintain population abundance at or

above viability thresholds in the absence of hatchery subsidy. B : .

3. A Viable Salmonid Population should exhibit sufficient productivity during freshwater life-history |

| stagesto maintain its abundance at or above viable thresholds—even during poor ocean conditions.
. | 4. .A Viable Salmonid Population should not exhibit sustained declines in abundance that span multiple

generations and affect multiple brood-year cycles. SR S :

A Viable Salmonid Population should not exhibit trends in "traité that portend prc_ducti{tity declines. N

APopulation' status evaluations s_hdﬁld take into account uncertainty about trends and productivity. -

~ Trends in productivity will be monitored to assess the achievement of the AMP:

population objectives. To accomplish this, specific actions will be undertaken to monitor
‘CRR. The CRR is a parameter used to describe the number of future spawners produced
. by each spawner. This spawner-to-spawner ratio is. defined as the number of naturally
- produced and naturally spawning adults in one generation divided by the number of .~

 naturally spawning adults (regardless of parentage) in the previous generation. - As such,

' the ratio describes the rate at which each subsequent generation, or cohort, replaces the '
previous one, and can be described as a natural CRR. When this rate is 1.0, the
. subsequent cohort exactly replaces the parental cohort and the population is in

equilibrium, neither increasing or decreasing. When the rate is less than 1.0, subsequent ~ -

cohorts fail to fully replace their parents and abundance declines. If the ratio is greater’
*than 1.0, there is a net increase in the number of fish surviving to reproduce naturallyin =
* _ each generation and abundance increases.”".. B
- For winter-run chinook, this parameter varies from year 10 year, but, in'the.
'*Sacramento River, values of less than 1.0 were observed in the past, as expected ina ~
* decreasing population. In Battle Creek, environmental and habitat conditions will have to
_ be improved enough to rebuild the population and to observe CRR values greater than
" 1.0. CRR must then remain at least near 1.0 fora period of time of high abundaice. to

-, consider the species viable.”

- When estimating the value of CRRs, the true value will not be known. Hence,a
- certain number of samples will be needed to obtain an adequate precision. For example, |
 to adequately estimate CRR for winter-run chinook in the Sacramento River; NMFS
determined that nine samples are necessary, which requires 13 years of observation of
spawner abundance because the maximum spawning age is 4 years (NMFS 1997). In
Battle Creek, the sampling period is unknown because the population estimation -
precision is unknown. However, gnidance on this issue will likely be forthcoming upon
completion of NMFS’ viable salmonid population definition process. . ' e

n NM-I_:SProppsed recovery. plan for the Sactamento River Winter-run chinook salmon. p IV-2. -
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" These NMFS gmdehnes for trends and productivity were cons1dercd when
designing all four adaptive management population ObJCCtIVGS and should be met through
the 1mp1ementa,t10n of these objectlves ' :

L B 3. Populatmn Substructure _

When evaluatmg populatlon v1ab111ty, itis 1mportant to take Wlthln-populatlon
spatial structure needs info account for two main.reasons: (1) because there is a time lag

_-between changes in spatial structure and specws-level effects, overall extinction risk at

the 100-year time scale may be affected in ways not readily apparent from short-term

‘observations of abundance and productivity; and (2) population structure affects
- evolutionary processes and may therefore alter a population’s ability to respond to

environmental’ change.” The first reason applies to the important conservation goal of |
restoring Battle Creek as'a hedge against the extinction of winter-run chinook, and the
secand reason is important because many habitats in wh1ch Battle Creek fish live will not

~ be specifically managed by AMP objectives (e.g., Tand use in the upper watershed,’
- Sacramento-San Joaquin Delta), The attention given in the AMP'to sub-watershed

production estimates (i.e., within the two forks of Battle Creek), as well as the false -
attraction and reach-by-reach habitat protection measures, were des1gned to meet the

‘NMF S guldehnes for spatlal structure (Table 7)

.- _ Table"r' NMFS spﬂhll structure gmdellnes

1. Habitat palches should not be destruyed faster than they are naturally crealed

2. Natural rates of straymg among subpopulatlons should not be substantlally mcreased or dccreased
by human actions..

|'3.  Maintain some hab:tat patches that appear to be sultable or margmally smtable, but currently comam

~ no fish.
4. Source subpopulatmns should be mamtamed

5. Analyses of population spat:a! processes ‘should takc uncertamty mto account

: III .B. 4 Populatlon Dwersxty

Several salmonid traits exlnbxt cons1derab1e dlversﬁy w1th1n and among

| populatlons and this variation has 1mportant effects on populatlon viability .
- (Appendix A.7). Some of these varying traits are anadromy, morphology, fecundity, run -

timing, spawn timing, juvenile behavior, age at smolting, age at matunty, egg size,
developmental rate, ocean distribution patterns, male and female spawning behavior, -

E physiology and molecular genetic characteristics. Of these traits, some (such as DNA or -

protein sequence variatiori) are COmpletely genetically based, whereas others (such as..

- nearly all morphological, behavioral, and hfe—hlstory tralts) usually vary asa result of a- -
_ combmatlon of genctxc and env1ronmental factors, - L

Ina spatxally and temporally varymg environment, there are three genc'ral-reasuns

' Wh_y diversity is important for species and population viability. First, diversity allows a

species to use a wider array of environments than they could without it.- For example,
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varying adult run and spawn tumng allows several salmonid species to. use a greater '

variety of spawning habitats than would be possible without this diversity. Second,

diversity protects a species against short-term spatial and temporal changes in the

~ environment. Fish with different characteristics have different likelihoods of persisting,
_dependmg onlocal environmental conditions. Therefore, the more diverse a population
 is, the more likely it is that some individuals would survive and reproduce in the face of

' environmental variation, Third, genetic diversity provides the raw material for surviving
long-term environmental‘changes. Salmonids regularly face cyclic or directional changes

-in their freshwater, estuarine, and ocean environments due to natural and human causes,
and genetm dlversny allows them to adapt to these changes

‘The AMP passage objectwes take great steps ‘towards restoring the natural
~ process of dispersal throughout the Battle Creck watershed while AMP habitat ob]ectwes
are intended to aid in the restoration the ecosystem function, essentially those natural .

~ processes that cause ecological variation (Table 8). Other human-cansed factors have

" been previously identified in the Battle Creek watershed (e.g., see Ward and Kier 1999b
for a summary of concerns) that afféct population diversity, including traits such as run
- timing, age structure, size, fecundity, behavior, and molecular genetic characteristics,
include the operation of the CNFH barrier dam, hatchery selection of spawning fish, use

* of Sacramento River winter-ran chinook in Battle Creek, and superimposition by ..

" hatchery fish on wild fish redds. Factors from outside of the Battle Creek watershed also -

- affect these population d:vers1ty traits including operations of water diversions (e. £., Red

- Bluff Diversion Dams, delta pumps), commercial and sport fisheries, and temperature

- _control in the Sacramento River (NOAA 1994; CDFG 1998). These activities which. may '

~ threaten populatlon d1vers1ty will be addressed through the AMP lmkages '

Table 8. NMFS dwersnty guldelmes

1.0 Human-caused factors such as habitat changes, harvest pressures, artificial propagatlon, and exotlc
species introduction should not substantially alter traits such as run timing, age structure, size,
feeundlty, morphology, Eehawor, and molecular genetic characteristics.

|2 - Natural processes of dispersal shoutd be maintained. Human-cased factors should not substantmlly
alter the rate of gene flow among populations. o

3. Natural processes that cause ecological variation should be mamtalned .
EX Populatxon status evaiuahons should take uncertamty about requ:s;te levels of cllvers1ty into account

III B 5 Carrymg Capac}ty

7 Carrymg capac1ty represents a populatmn size that the resources of the
environment can maintain without large fluctuations. As populations fully utilize thelr
environment, competition between the same species for resources (intraspecific -

* competition) acts to equalize the birth and death rates, thus stablllzmg the-population.

- Can'ymg capaczty changes For mstance, the carrymg capacﬂy of Batt]e Creek for

"' NMFS Pr'oposed. recovery plan for the Sacramento River W_tnter-mn-ehino:olt saltrion. p IV-20-21, -
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-anadromous salmonids in the post-restoration state is expected-to be much higher than the

current depressed carrymg eapacxty

The natural enwronment must be ab}e fo support large enough populatlons to.
reduce radical fluctuations associated with small populations. (demographic stochasticity)

.and envnonmental variation. - Current salmon and stesthead populations, particularly

winter- and spring-run chinook, are small enough to be susceptible to extinctionas a

‘result: of random events tied to reproduction. Therefore, the objectives of this AMP areto
increase habitat volume and quality, and fish access to habitat, so that salmon and -
- steelhead populatlons increase to a size’ where risks from random variation associated

with demographles and the environment are minimized. With the implementation of the
Restoration Project, the CRR average is expected to rise above 1.0 for consecutive

'generatlons to rébuild salmon and steefhead populanons As populations begin to reach
carrymg capamty, the-CRR trend will begin to decline and stabilize near 1.0, If the three-

year running CRR average falls below 1.0-and the viable populations standard has not, '

been met, then the l1m1t1ng factors.will be 1dent1fied and addressed by the AMP

Can'ymg capamty is reached when the CRR has stabﬂlzed for several generatxons

at 1.0 after many generations of a CRR greater than 1.0. It is possible that the carrying
. capacity could be reached but the populanons remain below the “viable population™ -
- levels or estimated maximum natural production levels, or the viable populatmn standard

could be met, but be below the carrymg capacity. Thus, in .evaluating carrying capacity

~ and viable populauons it is important to consider condition of the habitat, absolute -~
population size, and the CRR. Furthermore, naturally caused fluctuations in populations, .
" and the long period of time that CRR must average 1.0, confound the ablhty to determine -

when populatmns are at: carrymg capacxty

- No formal esnmates of carrymg capaclty have been generated for Battle Creek,

either in its pre—restoratlon or post-restoration states. The Restoration Project is-expected .
" toincrease the oarrymg capacity of the watershed, though the methods to precisely

determine carrying capacity are limited at this time. The AMTT will work to identify -

" when salmon and steelhead are fully utilizing the restored habitat of Battle Creek. The

AMTT may use USFWS (1995; Table 9) as guidance. USFWS (1995) predicted
population sizes of chinook salmon and steethead in Battle Creek after implementing

* restoration measures that were less comprehenswe than those pr0posed under the -

Restoratlon Pro_]ect

Table 9. Predicted populahnn sizes nf chmonk salmon and steelhead in Battle Creek after
" implementing restnratiou measures outlined in USFWS (1995).

| Battle Creek Anadromous Fish Populatmns . Numbers of Adult Flsh
' " Winter-run chinook salmon C o . 2,500.
Spring-run chinook'salmon : = o _' 2500
Fall-run chinook salmon . o C 45000
‘Laté~fall-run chinook salmon .=~ - 4,500
~ Steelhead. - 5700
“Total .. e 19,700 ;
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POPULA TION OBJECTIVE 1 T : .

- | Ensure successiul saimon and steethead spawning and juvenile production. -~ :
HYPOTHESIS: Implementatibn_of instream flow levels and facilities modifications specified in the description of
the Restoration Project, implementation of the Facilities Monitoring Plan, and implementation of any adaptive '

responses affecting instream flows or hydroelectric project facilities will ensure that juvenile salmon and steelhead.
production is within the expected level given the nitmber of spawning adults and felevant ecological factors.

MONITORING AND DATA ASSESSMENT APPROACH: (1) Bstablish pre-project estimates of juvenile -
production using outriiigrant traps at the terminus of the Restoration Project Area upstream of CNFH™; (2) Estimate
adult and jack population sizes and distribution using adult counts at fish ladders, carcass counts, snorkel surveys,
and/or redd surveys; (3) Estimate juvenile production using an out-migrant trap at the terminus of the Restoration
Project Area-upstream of CNFH; (4) Estimate juvenile prodaction using outmigrant fraps at the terminug-of each fork
dufing years and seasons as needed, when adult population levels are sufficient to produce statistically deteetable
numbers of juvenile outmigranis’; (5} Evaluate physical and biological conditions within habitats by reach; - )
1 (6) Compare juvenile production, by fork and mainstem reach, with production éxpected from previous spawning
populations, in those areas, in light of relevant ecological factors; (7) Compate juvenile production, by fork and .
mainstem reach, with production observed in Reference ‘Watersheds. - : L

"TIMELINE: (1) Each monitoring and data assessment approach applies scparately for gach run of salmon‘and
-steelhead to reflect the diversity of life histories™; (2) Sample juvenile production when adult population levels are
sufficient to produce statistically detectable numbers of Juvenile outmigrants; {3) Sample, when feasible, juvenile
| production during all periods of juvenile movement; (4) Sample juvenile production especially during drought. -

| TRIGGER EVENT: Juvenile production not within expected range given the number of spawning adult salmon and
steelhead and relevant ecological factors. For example, if a year-class failure occurs in Battie Creek but not in--
Reference Watersheds, S L e ' T

| RESPONSE: (1) If the limiting factor is flow-related, then the response would be that set forth iz Habitat

"Qbjective 1; (2) If the limiting Factor is water température-related, then the response wouid be that set forth in Habitat
Objective 2; (3) If the limiting factor is uniidentifiable after testing hiypotheses from all habitat and passage objectives,
thien identify unanticipated limiting factors and work to eliminaie those factors that are controllable and related to the |
Restoration Project.” R ' N S e g :

1 RESPONSE LIMITS: (1) If the limiting factor is identified by testing hypotheses from any of the habitat and
passage objectives, then the response limits would be based on the appropriate objective; (2) If the limiting factor is -
not assoctated with any of the objectives, but is controflable-and related to the Restoration Project, then ihie response
- | limit will be any action deemed feasible, practical, reasonable, prudent, acceptabie 1o the local community, and~
consistent with MOU and FERC protecols, provided that Consensus has been reached among the Parties.

RESPONSE EVALUATION: Per standard res;iohsg évaluation described above. R e
END POINT: (1) There is no end point for juvenile production monitoring at the terminus of the Restoration Project -

- | Area upstream of the CNFH; (2} There is no end point for estimating adult and jack population sizes; (3) Trapping on
V the forks will continue until the AMTT decides it is no longer necessaty (i.e., the hypothesis is met during a. -
reasonable number of-years of extreme water conditions); {4) Comparisons of actual versus expected juvenile
production, attd comparisons with Reference Watersheds are terminated when Population Objective 4 has been .
reached and juvenile production is within the expected range. TR - -

REPORTING: Per standard data management and repoiting procedures described in Sections V.B. and V.C.3.

' RESPONSIBILITY/FUNDING: (1) Licensee will conduct and/or fund, up to the Licensee’s Commitment, adult
counts at fish ladders in the initial three-year period of operation. Pursuant {o adaptive management protocols, if
salmon and steelkead populations are insufficiont to affirm ladder effectiveness under continuous duty, then Licensce
will conduct and/or fund adult counts at fish ladders for a longer petiod of time to be determined by mutual .

. | agreement per protocols. .(2) Resource Agencies witl, subject to available funds, conduct and/or fund or seek funding
for other monitoring and data assessments. - SR . : co

_ 72 pstablishing pre-project estimates of production are important to prove the resulis of the Restoration Project, as a
foundation for adaptive manageinent, and to comply withi CAMP protocols. Pre-project production estimates would be
made under the present interim flow agreement and present screw:trapping and snorkeling surveys. Some limited data
collected during the period of FERC-required flows exist. - ' R o o

7 Monitoring in both forks is important because of different habitats, limiting factors, and management -

" actions/facilities within each fork.

'Gee Ward and Kier (1999a} far life history information: o U :

75 The response to factors that are controllable but not related to the Restoration Project will depend on the appropriate
" agency initiatives identified in the “[ inkages™ section of this report.- Identification of uncontrollable factors could lead

to a reassessment of “relevant ecological factors.” o C o o o
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POPULA I ON OBJE CTIVE 2.

Restore and TécOver the assemblage of anadromous salmonids (e, Wmter-run, spring- ' _ j
run, steelhead) that inhablt the stream’s cooler reaches durmg the dry season :

HYPOTHESIS: Impiemenitation of | mstream flow levels and facrlmes modtfications specified in the descnptlon of
the Restoration Project, implementation of the Facilities Monitoring Plan, and implementation of any adap’ﬂve
_responses affecting instream flows or hydroelectric project facilities will ensure that populatxons of Spnng-run,
| winter-run and steelhead are at Viable Population Levels, '

" | MONITORING AND DATA ASSESSMENT APPROACH: (1) Estunata adult and Jaclc populatlon sizes "~

using adult counts at fish ladders, carcass counts, snorkel surveys, and/or redd surveys; (2) Estimate juvenile -

production using out-migrant traps within the Restoration Project Area; (3).Calculate, analyze, and monitor

CRR accordmg to'protocols; (4) After population levels are sufficient to reliably calculate CRR, corpare

I 3-year running average CRR with oxpected CRR; (5) Compare trends in CRR with limiting factors from. -
ouiside the Restoration Pro_lect area using the linked momtonng in the Sacramento Rmar system, (6) Comparo

trends in CRR with Reference Watersheds. : :

TIMELINE: (1} Each monitoring and data assessment approach applles separately for each :run of salmon and
steelhead to reflect the diversity of life histories; (2) Estimates of adult population size and.juvenile productlon'
will be made throughout the term of the AMP or until this Objective is met; (3) CRR protocols suggest that
calculation and analysis of CRE will continue for a minimum of 13 years plus three years and wiil Ilkely
-extend for-at least the term of the AMP

TRIGGER EVENT: The three-ycar runmng aver&ge C'RR falls below 1.0 after CRR can be rellably
‘calculated accordmg to CRR. protocols above, and tronds in. CRR differ from CRR trends in Reference
Watersheds.

RESPONSE:. (1) If the llmltmg factor is ﬂow related then the rosponse would be that set f'orth in Habitat
- ‘Objective I; (2} If the limiting factor is water temperature-related, then the response would be that set forth in
-1 Habitat Objective 2; (3) If the limiting factor is unidentifiable after testing hypotheses from all habitat and

passage objectives, then identify unanticipated hrmtmg factors and work to ellmmate those factors that are
controllable and related to the Restoration Project.™ :

RESPONSE LIMITS: (1) Ifthie llmltmg factor is 1dont|ﬁe:d by testmg hypothcses from any of the habltat and
passage objectives, then the response limits would be based on the appropriate objective; (2) If the limiting
| factor is not associated with any of the objectives, but is controllable and related to the Restoration Project,
then the response limit will be any action deemed feasible, practical, reasonable, prudent, acceptable to the
"local comununity, and consistent WIth MOU and FERC protocols, pro\nded that. Consensus has been reached _ L
among the Parties. : - N S

RESPONSE EVALUATION Per stanclard response evaluatlon described above

] END POINT: Continue these monitoring and datn dssessment approaches, separately for each run. of salmon i
and steelhead, untll populations reach Viable Populatton Levels. Bl

: REPORTING Per standard data managomont and reportmg procedures descnbed in Sectlons V B. and:
v.Cci -~

, RESPONSIBILITY/FUNDI'NG (1) Licensee will conduct and!or fund, up to the Licensee’s Comrmtment

| adult counts at fish ladders in the initial three-year period of operation. - Pursuant to adaptive management
protocols, if salman and steelhead populations are insufficient to affirm ladder effectiveness under continuous
duty, then. Licensee will conduct and/or fund adult counts at fish ladders for a longer period of time to be -
determined by mutual agreement per protocals. (2) Resource Agencies will, subject to available funds, conduct
and/or fund or seek funding for other monitoring and data assessments, (3) NMFS will define recovery goals .
for anadromos salmomd speclcs in Battle Creek listed under the ESA at any time durmg the term of the -

i AMP,

6 The response- to factors that dre controllable but not related to the Restoratlon Project will depend on the appropnate
agency initiatives identified in the “Linkages™ section of this feport. ldennﬁcauon of uncontrollable factors could lead S
lo a renssessment of "relevant ecologlcal factors.” . ‘ _ _ ) : - B
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POPULA TION OBJECTI VE 3 -

. Restore and recover the assemblage of anadromous salmomds (1.e., fall-run, late-fall-run)
that enter the stream as adults in the wet season and spawn upon arrival,

'HYPOTHESIS: Tmplementation of instream flow IeveIs and facilities modifications specified in the desenpt:on of
the Restoration Projeet implementation of the Faeﬂmes Mcnrtonng Plan, and 1mplementatlon of any adaptive -

fall-run are at Viable Populatlon Levels.

. MONITORING AND DATA ASSESSMENT APPROACI—I (1) Estimate aduit and Jack popu[anon sizes and
distribution using adult counts at fish ladders, carcass counts, snorkel surveys, ‘and/or redd surveys; . o
| {2) Estimate juvenile production using out-migrant traps withinthe Restoration Project Area; (3) Caleulate,
| analyze, and monitor CRR according to protocols; (4) Afier population levels are sufficient to reliably
calculate CRR, compare 3-year running average CRR with expected CRR; (5} Compare trends in CRR with
limiting factors from outside the Restoration Project area using the linked momtonng in the Sacramento ijer
system; (6) Compare trends in CRR with Reference Watersheds. '

TIMELINE: -(1) Tach ‘monitoring and data assessment approach apphes separateiy for each run of salmon fo
.reflect the diversity of life histories; (2) Estimation of adult populauon size and juvenile produetion will be

| made throughout the term of the AMP or until this ObJectwe is met; (3) CRR protocols suggest that

‘| ‘calculation and analysis of CRR will contine for a- mmlmum of 13 years plus three years and will likely
-extend for at least the term of the AMP.

'TRIGGER EVENT: The three-year runmng average CRR falis below I, D after CRR ean be re]tably
calculated accordlng to CRR protocols above and trends in CRR differ from CRR trends in Referenee
| Watersheds. .

| RESPONSE: (1) If the I1mltmg factor is ﬂow-related, then the response would be that set forth in Habltat )
‘Objective 1; (2) If the limiting factot. is water temperature—re!ated then the response would bé that set forth in )

. Habitat ObjEGtIVB 2; (3) If the limiting factor is inidentifiable after testing hypotheses from all habitat and
passage objectives, then identify unanticipated llm:tmg factors and work to ellmmate those factors that are
controllable and related to the Restoration Pro_|ect

RESPONSE LIMITS: (1) Ifthe limiting factor is ldentlﬁed by testmg hypotheses from any of thc habﬂnt and.
passage objectives, then the response limits would be based on the appropriate objective; (2) If the hmmng
factor is not associated with any of the obJectlves, but is controllable and related to the Restoration Project,
then the response limit will be any action deemed feasible, practical, reasonable, prudent, acceptable to the
-Tocal community; and consistent w1th MOU and FERC protocols. provlded that Consensus has been reached

RESPONSE EVALUATION Per standard response evaluatlon descnbed above

END POINT: Continue these monitoring and data assessment approaches, separately for each ran of satinon
and steelhead until populations reach Viable Popu]e.non Levels.

REPORTING Per standard data management and reportmg procedures descrzbed in Sectmne V B ancl
1 V.C.3.

‘ RESPONSIB]LITY/FUNDTNG (l) L1censee w11| conduct arid/or fund up to the Llcensee 8, Commltment
| adult counts at fish tadders in the initial three-year period of aperation. Pursuant to adaptive management
| protocols, if salmon and steelhead populations are insufficient to affirm ladder effectiveness under continuous
" duty, then Licensee will conduct and/or fund adult counts-at fish ladders for a longer period of time to be '
determined by mutual agreement per protocols, (2) Resource Agencies will, subject to available funds, conduct
| and/or fund or seek funding for other monitoring and data assessments. (3) NMFS will define recovery goals
for anadromous salmonid species in Battle Creek hsted under the ESA 1ncludmg spectes that may not be listed
at the time the AMP was cngmally drafted. :

'_ n The response to f‘actors that are controllable but not related to the Restoranon Preject will depend on the appropriate
agency initiatives identified in the “Linkages” section of this report. Identifi catlon of "uneontroilable factors could lead
1o a reassessment ol‘ ‘relevant ecological factors.™ o
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.| anadremous salmonids are at Viable Population Levels, the natural production of populations of anadromous

‘ MON“ITORING AND DATA ASSESSMENT APPROACH: (1) Pert‘orm momtonng for this objectwe once -

‘| for a decade and compare with a consistent value of 1.0,

-{ TRIGGER EVENT: (1) The three-year runmng average CRR falls below 1 0 aﬁer Viable Populatlons Leve]s 3

| less than expected levels of production.

POPULATI, ON OBJE 1! VE 4

Ensure salmon and steelhead fuily utilize available habitat in a manner that beneﬁts all
life stages, thereby maxumzing natural pruducnon and full utlllzatlon of ecosystem
carrying capaclty :

HYPOTHESIS: Implementatlon ofi mstream ﬂow levels and facilities modrﬁcat:ons speexﬁed in the descnptlon of -
the Restoration Project, implementation of the Facilities Monitoring Plan, and implementation of any adaptive
responses affecting instream flows or hydroelectric project facilities will ensure that, once poputations of

salmonids within: the Restoration Pro_yect Area is maxrmlzed besed on foll uttltzatxon of habitat and ecosystem
carrying capaclty

each populatlon of anadromous salmonid reaches Viabie Population Levels; (2) Estimate adult and jack
population sizes using adult counts at fish ladders, carcass counts, snorkel surveys,; and/or redd surveys;

(3) Estimate juvenile production using eut-mi grant traps and other Contemporary sampling techniques within
the Restoration Project Area; (4) Define the carrying capacity of each species and life stage of salmon and
steelhead and compare populatlons with expectations of carrying capacity; (5) Determine if patural productlon 1
in the Restoration Project Area is maximized; (6) Calcnlate, analyze, and monitor CRR according to . B
protocols; {7) Compare 3-year ninning average CRR. with expected CRR; (8) Compare long-term CRR trend -

TIMELINE: (l) Each monitoring and data Assessment approach apphes separately for each species of salmon
or steelhead ta reflect the diversity of life histories; (2) Estimation of adult populetron size-and juvenile
production will be-made throughout the term of the AMP or until this Objective is met; {3) CRR protacels
suggest that calculation and analysis of CRR will continue for a minimum ot' 13 years p}us 3 years and will
likely extend for at least the term of the AMP,

have been reached, and long-term trends in CRR differ from CRR trends in Reference Watersheds; (2) CRR
reach a consistent. value of 1.0 for several generations but the populations srze(s) are less than the expected -
carrying capacity; (3) Natural production of any specles or life h1story stage in the Restoratlon Pro_]ect Area is °

RESPONSE: If CRR falls below 1,0 and long-term lrends differ from Reference Watersheds or lf CRR
stabilizes at 1.0 but the populations. sizes are lower than expected, or if natural production of any specres or

life history stage is less than expected, then identify unanticipated limiting factors, and either work to-
eliminate those factors that are controliable, related to the Restoratlon Project, anid wrthm response limits, or
refine estimates of expected carrying capaclty -

RESPONSE LIMITS: (1) If the limiting t‘actor is identified by testing hypotheses from any of the habitat and
passage objectives, then the response limits would be based on the appropriate objective; (2) If the limiting -
factor is not associated with any of the objectives, but is controllable and related to the Restoration Project,
then the response limit will be any action deemed feasible, practical, reasonable, pmdent, acceptable to the
Tocal community, and cons:stent with MOU and FERC protocols, provrded that Consensus has been reached
' among the Parties.

RESPONSE EVALUATION Pt stendard response evaluatlon descnbed above, '

‘END POINT: Continue these monltonng and data assessment approaches;. separately for each rmn of salmon
| and steelhead, until natural production within the Restoration PrOJect Area is maxumzed amd ecosystem
carrying capacity is futly utilized.

| REPORTING: Per- standard data management and reportmg procedures descrlhed in Sections V.B. and
V.C.3.

'RESPONSIBILITY/FUNDING () Llcensee will conduct and/or fund up to the chensee 8§ Commxtmeut
adult counts at fish ladders in the iritial threc-year period of operation, Pursuant to adaptive management :
protocols, if salmon and steelhead pepulations are insufficient to affirm ladder effectiveness under continuous
duty, then Licensee will condiict and/or fund adult counts at fish ladders for a longer period of time to be
determined by mutual agreement per protocols. (2) Resource Agencies will; subject 1o avarlable funds, conduct
and/or fund or seek fundmg for ather momtormg and data assessments, . i
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L C Habttat ObJectlves

Four adaptwe management. ob]ectwes specxﬁcally address ﬁsh habltat inan effort
to measure the progress toward the AMP goal of restoring chinook salmon and steelhead
populations to the point they are viable and fully utilizing ecosystem carrying capacity.
All four of these objectives are des1gned in part, to adaptively manage the flows . -
prescribed by the MOU. These flows were determined through careful analysis and -
Consensus, and are considered the best scientific estimate of biologically optimum ﬂows.
Hence, these flows are at an excellent level for salmen and steglhéad restoratton are .
likely better for restoration than flows set through a strictly regulatory process, are .
considered to be i insurance agamst future uncertalnty, and are not mtended to be adjusted
. expenmentally : : : o

As noted in the discussion of response 11m1ts abOVe, response lnmts for the -
instream flows needs of salmon and steelhead are 1mpossﬂale to predict becaunse of
unforeseeable changes in the policies or methodologies that'will be used to determine -
them, because of potentlal conflicts between project goals and unforéseeable trigger .
events, and because it is impossible to prejudge Consensus in future decision making, -

" Therefore, any adaptwe management instream flow levels response will be made
- provided that Consensus is reached among the Parties, to the extent funding is available -

. from the WAF, AMF, Licensee commitment, and other Adaptive Management funds. If .

7 Consensus is not met, minimum instream flow changes w1ll be determmed via the dxspute
resolutlon process. (see Sectlon V F. ) -

Fteld obsorvatlons were conducted per MOU Attachment 2 to deterrmne the

- feasibility for establishing a threshold criteria of flow and stage above which Ramping

- Rates will not be required in Battle Creek. Field observations by fisheries biologists from
- CDFG and PG&E and by a USBR contractor were conducted in the spring of 2000

o (CDFG 2001). Initially, areas of potential stranding habitat were identified by aerial

- surveys of the North and South Forks of Battle Creek in the Restoration Project Area.
Several sites with- 31gmﬁcant potential for fish stranding due to- flow fluctuations (e.g., -
- large, low-gradient, in-channel gravel bars or bedrock areas, or side-channels, that could

- be de-watered during flow changes) were 1dentxt’ ed on the South Fork, while such s:tes

.- were relatlvely rare on the North Fork, =~ : - : a

-A test ﬂow change was analyzed at one South Fork site with relatlvely hlgh
~ stranding potential. Based on field observations, it was determined that ramping-related -
fish stranding would be avoided at flows greater than 460 cfs. These flows fill the South-
~ Fork channel sufficiently to inundate all potential strandlng habitat. Rapid instream flow
- reductions at flows less than 460 cfs may dewater potential stranding habitat. Therefore,
" - -Ramping Rate criteria developed in this AMP would apply in the South Fork at ﬂows less
thar 460 cfs but would not apply at flows greater than this threshold. ' .

- " At the ttme of this AMP’s publtcatton field observatlons of the relationship
" between flow changes and potential stranding habitat in the North Fork had not been
"completed However the general channel morphology of the North Fork, cons:stmg of
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steep—s1ded canyon walls, indicates that a threshold flow for lmhatlng a Ramping Rate

would be much less than that of the South F ork which ﬂows ina less incised canyon

- HYPOTHES]S lmplementatlon of instream flow levels spec1ﬁed in the descnptlon of the Restoratlon
. Project and 1mplementatlon of any adaptive responses affecting instream flows will provxde at least

| habitat use once there is enough salmon and steelhead to use available areas; (2) Observe and record

' ava:lable, {2) Apply appropriate habltat use data as it is accumulated.

| suggested by the verification study, then-develop new habitat suitability criteria; (4) Recommend
| changing instream flows as appropriate consnstenl with MOU and FERC protoeo!s

END POINT: None
ves.

| seek: funding for data callection and report preparation.” Other programs (e.g., CVPIA and CALFED)

| instream flow modeling). Water acquisition would be funded by the WAF, and AMF upon exhaustion
of WAF. 1f both funds are exhausted and -Consensus is reached, the Licensee funds water acquisition up

" | minimum instream f‘lowa will be determined through the dispute resolution process up to the L:censee s

HABI TA T OBJE crr VE I

Maxnmlze usable habitat quantlty volume.

95 percent of maximum usable habitat quantlty for critical life stages among priority. species.
MONITORING AND DATA ASSESSMENT APPROACH: (1) Compare observations with expected

anadromous $almonid habitat use during the course of other monitoring studies; (3) Apply any
appropriate advancements or refinements that significantly reduce uncertainty in flow/habitat
relationships; (4) examine ﬂow momtonng measurements taken munedlately below each dam for the
Facilities Monitoring Plan. .

- TIMELINE: (1) Apply appropriate, mgmﬁcant advancements in instream ﬂow analy:;ls as they become

TRIGGER EVENT: (1) Slgmﬁcant advancements of refinements arise that reduce uncertamt}«r in
flow/habitat relationships and indicate that changes to instream flows are needed; (2) Observed habitat
use is not consistent with expected habntat use at a time when thcre are enough salmon and stcelhead to
get areliable data set. : o

RESPONSE: (1) lncorporate sxgmﬁcant advancements or refinements into existing ornew instream _
flow models, (2) If observations of habitat use are not consistent with expected. habitat use, then conduct
| a verification study of anadrotvious salmonid habitat use according to Centemporary protocols; (3) If -

RESPONSE LIMITS: All minimum instream flow changes deemed feasible, practlcal reasonable
prudent, acceptable to the local community, and consistent with MOU and FERC protocols, will be -
_implemented, provided that Consensus has been reached among the Parties and dedicated funding is-
-available. 1f Consensus has not been reache, then minimum flow changes will be’ determmed through
the dispute resolution process. -

| RESPONSE | EVALUATION Per standard response evaluatlon dﬂscnbed abnve

REPORTING Pcr standard data management and repornng procedures descnbed in Secttons V B and '

'RESPONSIBILITY/FUNDING Resource Agencles will, Sl.lbject to avallabfe funds conduct and/or fund or

would be solicited to fund additional diagnostic assessment tools to design 2 proper response (e.g.,

“to the Licensee’s commitment. If both funds are exhausted and Consensus is not reached, funding of

commitment.
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HABITAT OBJECTIVE 2 _
Maximize usable habitatrqua'ntit_y — water. temperatdre. .

‘| HYPOTHESIS: Implementation of instream flow levels and facilities modifications specified in the deseription of
' the Restoration Project and implementation of any adaptive responses affecting instream flows or hydroelectric
project facilities will provide instream water temperatures that are suitable for critical life stages among species at
appropriate siream reaches. N S PO s k
| MONITORING AND DATA. ASSESSMENT APPROACH: (I) Monitor climatic conditions within the Scuth Fork
‘| watershed by establishing an appropriate weather station to support water temperature modeling efforts; (2) Moniior.
fongitudinal water temperature regime. of stream to determine attainability of water femperature goats™ for each
siream reach; (3) CDFG will monitor any springs to which it has conservation water rights; {4) Compare
longitudinal water temperature regime with target points within the stream; (5) Comhpare monitoring resulty with
| predictions from the best available Contemporary water temperature models applied to appropriate stream reaches.

‘TIMELINE: (1) Monitor climatic and longitudinal water temperature regime for at least five years for system-wide
water temperaturé monitoring including at least at least one year of dry/hot conditions; (2) Maintain key water
*'| temperature monitoring stations at appropriate locations for the term of the AMP. o .

| TRIGGER EVENT: Water temperature goals are not attained in specific reaches under climatic conditions when |

aftainment is expected. T R T _ :
RESPONSE: (1) Apply the best available Contemporary water temperature model to determine if water temperature
goals could be met and/or exceeded under different climatic conditions by changing instream flows or spring-
releases from hydroelectric project water collection facilities; (2) If so indicated by the model, develop a rule-based
plan™ for short-term changes in the flows to reduce-water temperatures to fargetranges during hot weather,”® and-
perform a verification test of project aperations according to the rule-based plan to-determine if water temperature

- goals could be achieved; (3) Acquire water and/or spring releases from hydroelectric project water collection

facilities to increase instream. flows as needed. . ‘ L R S

"RESPONSE LIMITS: All instream flow changes for water temperaturc adjustment deemed feasible, practical, -
reasonable; prudent, acceptable to the local community, and consistent withh MOU and FERC protacols, will be -
implemented, provided that Consensus has been reached among the Parties and dedieated funding is available. If
Consensus has not been reached, then. instream flow changes for water ternperature adjustment will be determined

through the dispute resolition process. - T S .
RESPONSE EVALUATION: Per standard response evaluation described above.

END POINT: (1) Monitoring the longitudinal water temperature regime would end after the AMTT determines the .
attainability of water temperature goals for each stream reach; (2) Prescriptive actions under the rule-based plan for
selected water temperiiture target points would remain in effect for the term of the AMP; (3) There is no end point
| for key water temperature monitoring stations. T R
REPORTING: Per standard data management and reporting procedures described in Sections V.B. and V.C,3. The
annual adaptive management report will summarize all data collected under these monitoring and data assessment -
approaches and will present analyses required herein during the-development of the mule-baged plan and during
1 implementation of the rule-based plan. Pariodic updates of surmarized raw data will be made to-match the
frequency of meetings of the AMTT. . ST T R
RESPONSIBILITY/FUNDING: Resource Agencies will, subject to available funds, conduct and/or fund or seek
funding sources ofher than Licenses for water temperature.and climatic data collection.” Other programs (e.g.,
CVPIA and CALFED) would be solicited to fund additional diagnostic assessment tools to design a proper response
(e.g., water temperature modeling). Water acquisition would be funded by the WAPF, and AMF upon exhaustion of
| WAP. If both funds-are exhausted and Consensus is reached, the Licensee funds water acquisition up to the '
Licensee’s commitment. Ifboth funds are.exhausted and Consensus ia not reached, funding of water acquisition

" will be determined through the dispute resolution process, up to the Licensee's commitment, -

™ Specific temperamre goals for each reach based on temperature criteria and geographic prioritization are described in
the Battle Creek Salmon-and Steelhead Restoration Plan. The post-Restotation Project operations will be monitored to
examine attainability under different controllable factors. . o S o

M The rule-based plan would provide hydroelectric project operators with a predictive model that would allow them to

_adjust flow for the next day based on the current day's observed water temperatures and other variables. This rule-
based plan will consider geographical limits and/or the attainability of temperature criteria, it will contain an atlowance

_ for deviations from criteria, and it will contain enough flexibility to cope with contingencies. This rule-based plan

_ would be developed based on established temperature protocols such as the NMFS draft temperature guidelines.
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_ HABI TAT OBJE C TI VE 3

Minimize false attraction and harmful fluctuation in thermal and flow reg:mes due to
planned outages or deteetable leaks from the hydroeleetnc project

HYPOTHESIS: Implementatlon of facl]mes modlficatlons specified in the descrlptlon of the Restoration
Project, implementation of the Facilities Monitoring Plan, and implementation of any adaptive responses
affecting instream flows or hydroelectric project facilities will ensure that water discharges from the

: powerhouse tailrace connectors or water conveyance system aré confined to times and amounts that avoid

false attraction or brologrcally significant changes to thermat and chemical reglmes

MONITORING AND DATA ASSESSMENT APPROACH: (1) During the course of other momtormg' '
studies, determine if salmon or steelhead appear to-be responding to leakage from powerhouse tailrace :

| connectors or discharges from the water conveyance systetn; {2) If salmon or steelhead appear to be

responding to leakage from powerhouse tailrace conneciors or discharges from the water conveyance system,
(a) measure leakage or discharges, (b) compare volume of leakage or discharge to streamflow at all times it is
known to oceur, {c) determme if the drscharge measurably alters the thermal or chemical regimes of the South -
Fork of Battle Creel.™ ; .

TIMELINE:. Continue momtonng and data assessment approaches for the term of the AMP, -

TRIGGER EVENT: (1) Direct evidence of an adverse fish response to leakages or discharges froth the
hydroeléctric project is.observed; (2) Facilities monitoring identifies and estimates significant intentional or -

unintentional release from the powerhouse tar]raoe connectors or drscharge from the water conveyance system
to the South Forke. .

RESPONSE: .Restore isolation of water in the powerhouse tmlrace connectors and!or water conveyancc
gystem from the South Fork of Battle Creek.

RESPONSE LIMITS: Restore isolation to the exterit that it is practleal and feasrble by Contemporary
engineering practices for water conveyance structures provided that actions do not threaten the safety of the
water conveyance system and dedicated fundmg is available. -

RESPONSE EVALUATION Per standard response evaluation desonbed above
EN'D POINT: None

REPORTING: Per the Faollmes Momtormg Plan. Per standard data management procedures descrlhed in’
SectionV.B, :

RESPONSIBILITY/FUNDING Instal]atron costs of new/addltronel facilities required to meet Contemporary

1 eriteria or modification of existing facilities to avoid fish injury or mortality would be paid by AMF protocols.

However, in the ovent that the: AMF is exhausted, the Licensee wil} pay up to the Licensee's Comtmitment for - §
Authorized Modifications to project facilities which are determined to be necessary wnder adaptive - ’
management. (1) Licensee conducts and/or funds the facilities monitoring consistent with the Faellltres .
Meonitoring Plan, meiudmg recording the timing and estimated amounts of water released from the canal gates
and spill channels during known releases from the conveyance systein; (2) Resource Agencies will, subject to
available finds, conduct and/or fund or seck funding sources other than the Licensee for relevant biological

monitoring and measurement of eny umntentrona] ]eakage or dlscharge that elicits a response from salmon‘or

steelhead

2

B B0 There tay be a need to balonce temperature’ control wrth other habitat effects of flow changes, but based on acnon
- Eorlontres developed herein, temperature control may take priority over other habitat effects.

' Planned outages from the powerhouse tailrace connectors or water conveyance system to the Soith Fork wnII occur

" during the period frém February 1 through April 30, as specified in the MOU, and will be monitored per the Facilities
- Monitering Plan. Forced outages are not covered under this AMP because they are assumed to occur infrequently and
“under emergency situations, and produce discharges of relatively short duration. In the event that thése assumptions

- are not met, this ob_]ecnve could be modified to mc]ude forced ouiages Emergencres are addressed in the AMP

gyrotoco[ section,
“Chemical™ in this sense rcfers to chemical constituents of stream water at detectable levels that may be used by

‘migrating salmonids for hommg OF Spawning area recognition.
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 HABITAT OBJECTI VE4

Minimize stranding or isolation of salmon and steelhead due to variations in ﬂow reglmes
caused by hydroelectric project operations. ' : :

HYPOTHESIS! Implementatlon of faelhnes modlﬁcatxons specified in the descnpnon of the Restoratmn Project,
implementation of the Facilities Monitoring Pian, and implementation of any adaptive responses affecting instream
flows or hydroelectric project fagilities will ensurs that following forced or scheduled putages where the available
diversion flow has been released to the natural stream channel, variations in ﬂow reglmes do not strand salmon and

- steethead or 1solate them from their habitat when dwexsxons are resumed, o

-| MONITORING AND DATA ASSESSMENT APPROACH: (DI the course of other momtonng studles,
evaluate, in the South Foik, threshold flow levels above which ramping-rates may differ from 0.1 feet/hour’ 5,
(2) In the Notth Fork, conduct a diagnostic study of ramping thresholds to determine the flow level above
| which ramping rates may differ from 0.1 foot/hour; (3} Collect evidence of fish-stranding during the course of
other monitoring studies; (4) Monitor Ramping Rates and threshold flow levels during scheduled outages at
| appropriate sites to aseertaln their effectiveness to avoid strandmg and/or isolating anadromous fish. from .

their preferred habitat™; (5) Monitor natural flow fluctuations not caused by project operations to ascertain
- their effect on snandmg and/or isolating anadromous salmonids; (6) Comparo the strandmg effects ol‘ project-

induced rampmg and natural flow fluctuations.

'TIMELINE: (1) The diagnostic study of threshold ﬂows in the North Fork will be comp]eted the first fime
 flow conditions are appropriate and may occur as early as spring 2001; (2) Evidence of fish stranding will be
collected through the term of the AMP, (3) Monitoring of Ramping Rates will be conducted during scheduled

outages; (4) Monitoring of natural flow ftuctuations will be conducted the first time flow conditions are
‘appropriate and may occur as early as spring 2001; (5) Comparisons of project- mduced rampmg and natural
+{ flow fluctuations will be completed as soon as ﬂow conditions permit. :

TRIGGER EVENT: Blologlcally sxgmﬁoant salmon and steelhead strandmg or 1solat1on, caused by project- .'
. deuced tamping and natural flow fluctuations, is observed. :

-RESPONSE: Condugt 2 diagnostic assessment of ramping effects orl anadromous salmomds at the
0.1 foot/hour rate specified in the MOU, or slower, that determines the relatiotiship betwaen stranding/
isojation and Ramping Rates using statlstlcally val:d techmques The assessment would recommend a more
appropriate Ramping Rate.
RESPONSE LIMITS: All instream flow changes for rampmg deemed foasible, praetleal reasonable, prudent
| acceptable to the local community, and consistent with MOU and FERC protocals, will be implemented,
[ provided that Consensus has been reached-among the Parties. ‘If Consensus has riot been reached then
instream flow changes for ramping will be determined through the dispute resolution process, .

RESPONSE EVALUATION Per standard resporise evaluation deseribed above

" END POINT: Rampmg Rate is ﬁnahzed l:ase on dlagnostlo assessment Rampmg Rate study or response
| evaluation.
! REPORTING Results from thc Rarnpmg Rate study will be mcorporated into the annual Adaptwe o
. Management report. Othier reporting and data management per standard data management and reportlng
procedures described in Sections V.B. and V.C.3.

RESPONSIBILITY/FUNDING: ( l) Resource Agenoles will; snb_,ect to ava:]able funds, oonduet andfor fund or
| seek funding for incidental monitoring and the diagnostic Ramping Rate assessment; (2) Licensee will fund,
up to the Licensee’s Comxmtment cosls. assnclated with more restnenve Rampmg Rates, eonmstent with
WAF and AMF protocols.”

- ¥ CDFG (2001) determined that 460 cfs is an adequate threshold flow below which ramping rates should be applied for
the protection of salmon and steclhead downstream of Inskip Dam (and above which rampmg ratesneed notbe -
Fplled) following the implementation of the Restoratlon Pro_]ect _
o M MOU Section 2.1A.2.(¢) - . .
8 MOU Secnon 6.1.0 and MOU Attachment 2.
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I D Passage Objectlves

Three Adaptwe Management objectlves specuﬁcally address ﬁsh passage inan
effort to measure the progress toward the AMP goal of restoring chinook salmon and

steelhead populations to the point they are viable and fully wtilizing ecosystem carrying
_capacity. All three of these objectives are designed to adaptively manage the fish passage

provisions in the MOU and facilities constructed as part of the Restoration Project.

_ These facilities represent state-of-the-art demgns based on considerable fish passage

engmeermg and biological experience. Hence, these fish passage facilities and

' prov1s10ns are an excellent start for salmon and steeihead restoration, are considered to be
~insuratice agamst futire uncertainty, and are not intended to be.adjusted experimentally. -
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PASSAGE OBJIJ'CT IVE 1

Provide reliable upstream passage of salmon and steelhead adults at North Battle Creek Feeder, Eagle
Canyon, and Inskip Diversion Dams per Contemporary engineering standards!gmdelmes.

HYPOTHESIS: Implementation of facilities modifications speclfied in‘the description of the Restorauon iject

implementation of the Facilities Monitoring Plan, and implementation of any adaptive responses affecting instream

flows or hydroelectric project facilities will ensnre unimpeded passage of adult salmon and steelhead at ﬁsh ladders .
- relative to Contemporary standards/guidelines. .

MONITORING AND DATA ASSESSMENT APPROACH 1) Use wdeo or electronic counters in Iadders o
count anadromous salmonids; (2) Compare ladder counts with spawner distribution and predicted habitat use; (3) In
the course of other studies, lock for direct evidences of fish injury related to upstream passage at fish ladders;
(4) Study fish passage at each ladder with a group of tagged test fish-and/or radio tracking; (5} Monitor the possible:
- unintended downstroam-retom of upstream-migrating fish (“fall back™) over or through diversion dams using tagged
.| fish-and/or radie tracking studies; (6) Make underwater observations for congregations of aduits below the dam and
-..| compare to ladder counts; (7y Monitor key hydraulic parameters cositinuously for Fail-Safe capabllmes accordmg fo
| long-term Operations and Maintenance. Plan and Faclhty Monitoring Plan, - .

‘| TIMELINE: (1) Motitor video or electronic counters for three years, ‘Pursuant to adaptive management protocols,
if salmen and steelhead populations are msufficient to affirm ladder effectivenéss under continuoug duty, then video
Jor electronic counting will be continued fer a longer period of time by agreement of the Parties to be deton‘nmed pcr )
protocols; (2) Conduet continuous moritoring of key hydraulic parameters for the term of'the AMP, '

TRIGGER EVENT: (l) Standards/guidelines, or Contcmporary criteria, are changed and an evaluation of the
“existing ladder, according to Contemporary testing protocol, demonstrates a significant exceedence from the -
standards/guidelines/criteria; (2) Operations and maintenance activities indicate that facilities are not performing as
designed; (3} Contemgnrary standards/guidelines, or firture criteria, 2re not met, and/or there is direct evidence of -
impaired fish passage™; (4) Direct evidence of salmon or steelhead injury from passage through fish ladders is -
observed; (5) Absence of spawning adults of Species expected to distribute themselves in the higher elevation’
reaches of the stream, based on all observational data at times when there are sufficient populations of‘ salmon and .
steethead to observe, are observed for at least three years when no other barriers are |dent|ﬁed :

RESPONSE: (1)If tnggered by a change in standards/mudelines/eriteria, refer matter to AMPT-to determine
.response; (2) If triggered by a failure to perform as designed, then diagnose if there is direct evidence of impaired
fish passage or injury; (3} If no direct evidence of impaired fish passage or injury, request a variance;_(4) If trigpered
by unexpected spawner distribution (as defined in trigger event) then diagnose. probiemn with appropriate tools such
.| as tagged test fish or a radio tracking study; (5} If triggered by direct evidence of impaired fish passage or injury -
" associated with fish ladders, then diagnoss reason for the problem and modify or replace fish ladder or componests, -

RESPONSE LIMITS: All actions deemed. feasible, practlcal reasonable, prudent, acceptable to the local .
community,.and cansistent with MOU arid FERC protocols, will be implemented, provided that Consensus has been
reached among the Parties and dedicated funding is available; If Consensus has not béen reached, then appropriate
actions will be determined through the dispute resolution process.  Major project changes in facilities (e.g., new dﬂm
site, dam removal, major facitity changes) would be subject to the FERC decision- makmg process. :

RESPONSE EVALUATION: Per standard response evaluation described-above. -

END POINT ‘Conclude Iadder effectiveness monitoring after three-years with sufficient salmon and steelhead
populatlons and noidentifted fish-passage problema at particular fish ladder. Continue opérations and maintenance
monitoring for the term of the AMP. Salmon and steelhead counts at the laddor may continue as needed for basm :
wide bnologlcal studies,-

REPORTING: Per standard data management and reporting ptocedures descnbed in Sectlons V.B. and V. C 3, -

RESFONSIBILITY/FUNDING: After transfer of facility from USBR to Licensee, Licensee assumes “al} costs for .-
ladder repairs and replacements due to normal wear and tear, catastrophic damage, and any other type of damage,
and will ensure that the ladders meet Fail-Safe criteria. Installation costs of new/additional facilities required to
meet Contemporary criteria or modification of existing facilities to avoid fish injury or mortality would be paid by
AMF protocols. However, in the event thatthe AMF is ¢xhausted, the Licensee will pay up to the Licensee's
Commitment for Authorized Modifications to project facilities and operations which are determined to be necessary”
under adaptive management, The following responsibilities also apply after transfer of the facility from USBR to--
Licenses. (1) Licensee will conduct and/or fund, up to the Licensee’s Commitment, moniioring to ensure the
| effectiveness and continued reliable operation of ladders pursuant to the Facilities Monitoring Plan; (2) Continued
| monitering specified as part of the adaptive management process woilld be fitnded according to adaptive
managemsnt’ protocols‘ {3} Resource Agencies will, subject to available furds, conduct and/or fund or seek ﬁmdmg ]
' for blologlcal monitoring usmg ladder counts aﬂer the ladder is-deemed effective. . . :

44 Direct evidence of lmpalred fish passage could mclude. but is not limited to, perststent or repeated pluggmg of the
" “ladder with debris or persustcm abnormally hlgh concentratlons of salmon and sicelhead below dams combmed with
low ladder counts.. ’
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| PdsSAGE 0BJECTIVE 2

Provide rellable downstream passage of juvenlles at North Battle Creek Feeder, Eagle Canyon, -
and Inskip Diversmn Dams per Contemporary criteria after the transfer of facllities to Licensee.

E HYPOTHESIS Implementanon of facilities modlﬁcatlons specified in the description of the Restoratlon

Project, implementation of the Facilities Monitoring Plan, and implementation of any adaptive responses

subsequent NMFS approved criteria. As perp 73490 in NMFS “4d Rule”; (2) Biological effectiveness of the
screen relies on meetmg Contemporary fish screen criteria as it has been affirmed to protect fish from injury -

{ and entrainment in applicable studies; (3) Measure, at various stream and diversion flows, hydraulic

_parameters such as approach and sweeping velocities, (4) Caleulate flow rates for screen sections to vetify

‘| approach and sweeping velocities; (5) Monitor key hydraulic parameters such as water sutface elevation on

both sides of fish screens continuously for Fail-Safe capabilities according to long-term Operations and

sides of the fish screen for the term of the AMP,

TRIGGER EVENT: (1) Contemporary fish screen criteria is changed and an- evalnanon of the existing’ screen
according to Contemporary testing protocol, demonstrates a significant exceedence from the criteria;
{2)-Operations and maintenance activities indicate that facilities are not performing as demgned

{ (3) Contemporary criteria is not met, and/or there is evidence of fish entrainment or injury.”

| RESPONSE: (1} If tri ggered by a change in NMFS criteria, refer matter to AMPT to determine response;
| (2) If triggered by a failure to perform as designed, then diagnose whether facility provides injury-free.

downstream passape “of juvenile salmon and steelhead; (3) If facility provides injury-free downstream passage
of juvenile salmon and steelhead, request a variance; (4) If evidence of fish entrainment or mjury, then
diagnose reason for the problem and medify or replace fish sereens or components, - ‘

RESPONSE LIMITS:  All actions deemed feasible, practlcal reasonable, prudent, acceptabie to the local
community, and consistent with MOU and FERC protocols, will be implemented, provided that Consensus
has been reached among the Parties and dedicated funding is available. If Consensus has not been reached,

| then appropriate actions will be determined through the dispute resolution process. Major project changes i in
facilities (e:g., new dam site, dam removal maJor faelhty changes) would be subject to the FERC dectslon— .
| making process. : o

- R.ESPONSE EVALUATION Per standard response evaluatmn descnbed ahove

END POINT None

| REPORTING: Per standard clata management and reportmg procedures descrlbed in Sectlons V.B. and

V.C3
R,ESPONSIBILITY.’FUNDING: -T.he responsibility and fnndi‘ng of monitoring_ of key hydranlic parametets

assumes all costs for screen repairs and replacements due to normal wear and tear, catastrophic damage, and -
any other type of damage, and will ensure that the screens meet Fail-Safe criteria. Installation costs of

fish injury or mortality would be paid by AMF protocols, However, in the event that the AMF is exhausted,

“the Licensee will pay up to the Licensee’s Commitment for Authorized Modifications to project facilitiés and
operatmns which are determined to be necessary under adaptwe management . :

| affecting instream flows or hydroetectric projéct facahnes, will ensure that hydrauhc parameters at fish screens |
| meet Contemporary criteria at al] times, -

| MONITORING AND DATA ASSESSMENT APPROACH (1) Use Contemporary NMFS cntena or -

Maintenance Plan and Facility Monitoring Plan; (6) Conduct visual observations of canals, during the coutse
-.| of other stidies and especially. at tiznes when canals are dewatered, to chieck for possible entrainment. .-

' TIMELINE {1} Measure all relevant hydraullc paramneters such as such as approach and sweeping velocities
| and water surface elevations at startup, and other appropriate times and flows as the facility ages, per the long-
term Operations and Maintenance Plan; (2) Conduct contlnuous monitoring of water surface elevation on'both |-

will be assigned in the Facilities Monitoring Plan. After transfer of facility from USBR to Licensee, Licensee .

new/additional facilities requlred to meet Contemporary criteria or modification of existing facilities to avoid

o " For example, the Contemporery fish screenmg criteria used to generatc this plan were adopted from NMFS
Southwest Regton “Fish Screenmg Criteria For Anadromous Salmomds January 19977
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PASSA GE OBJE CTIVE 3

‘ Provide relmble upstream pa5sage of adult salmon and steelhead to ﬂlell‘ appropnate _
habitat over natural obstacles within the Restoration Project: area whiIe mamtammg an
appropriate level of spatial separatmn among the runs. .

HYPOTHESIS: Implementatmn of i instream flow levels and f‘aclhties medlﬁcatmns speelﬁed in the descnpnon of .

| the Restoration Project; implementation of the Facilities Monitoring Plan, and implementation of any adaptive

- responses affecting instream flows or hydroelectric project facilities will ensure that naturai instream basriers do not
impede upstream migration of adult salmon and steelhead at prescnbed flows and normal wet season flow. reg!mes

MONITORING AND DATA ASSESSMENT APPROACH: (1) Inspect potential barners during annual

| surveys including photographic décumentation and descnptlon, (2) Compare spawner distribution relative to
suspected barriers; (3) Compare observed spawner distribution relative to expected spawner distribution for a

1 partlcular species; (4) Use Contemporary methodologies that consider flow regime to idéntify actual
barriers™; and (5) Employ additional diagnostic stdies as needed (e.g., radio trackmg) if observed spawnmg :
differs relatwe to expected spawnmg dlstnbutlon but no specific barrier s identified.. . . .

TIMELINE Conduct contmuous monltonng of natural potentlal barriers for the term nf the AMP

| TRIGGER EVENT: An obstacle in the Restoration Project area is found to be unduly tmpedmg adult salmon '
or steelliead mlgratmn under a range of flows mcludmg the prescnbed instream flows. -

RESPONSE: (n M()dlfy barrier, giving priority to those barriers that block large portmns ofa spec:es _
preferred habitat, while maintaining an appropriate level of spatlal separation among the runs™; (2) If barrjer
- cannot be modified either in the short term or long term, acquire water to change instream ﬂows, if’
 appropriate, to fevels that allow passage over natural’ barriers for the neeessary times only..

“RESPONSE LIMITS: All instream fow changes for salmon and steelhead passage deemed feasible,
practical, reasonable, prudent, acceptable to the local community, and that are consistent with MOU and -
FERC protocols, will be implemented, provided that Consensus has been reached among the Parties, If
Consensus has not been reached, then instream flow increases for salmon and steelhead passage will be
determined through the dispute resolution process. 1f appropriate level of batrier modification is riot feasible,
| then flow changes would be set to levels that allow passage over natural barriers for the necessary times only.

'Long-term and medium-term instream flow. increases over the estimated flows for maximum usable habitat
will provide not less than 90 percent of the maxinmm usable habitat. - Short-term, pulsed instream flows may
be set to higher levels that pmv1de less than 90 percent of the max1mum useable habltut for shert periods ¢ of
time. S .

B .RESPONSE EVALUA.T]ON Per standard response evnluatmn desenbed above
END POI'N’I‘ None :

REPORTING: Per standard data management and reportmg procedures descnbed m Seettons Y. B. and
V.C.3.

RESPONSIBILI’I'WFUNDTNG (l) Resource Agenmes w1ll sub_]ect to avallable funds conduct and!or fund or |°
seek funding sources other than the Licensee for monitoring activities; (2) Resoutce Agencies will, subject to
availabie funds, conduct and/or fund or seek funding sources other than'the AMF or the Licensee for
modification of barriers; (3) Water acquisition for increased instream flows downstream of Inskip, North
Battle Creek Feeder, and Eagle Canyon diversion dams to facilitate fish passage will be funded by the WAF
AMF Licensee up to the Licensee’s Commxtment and/or others, . -

# For cxample, TRPA (1989) methodologies for barrier determination were used to generate this plan. .-

89 Natural barriers within streams can provide many important ecosystem finctions including restricting the movement
- of introduced fishes, acting as selective factors in the natural evolution of species, and separating subpopulatmns of

* nativé fishes. Forexample, sympatric races. of chinook salinoti generally segregate themselves by spawning at different

" times or in different locations within a stream. . This spatial segregation is usually determined through interactions

between flow.and natural barriers. Removing some barriers could disrupt the natural factors controlling this natural
segregation. . For example, the Spawmng timing of spring-run chinook and fall-run chinook may overlap. However,
spring-run typically migrate to spawnmg ‘grounds at higher flows and may more easily pass obstacles at those flows.
Spring-run chincok-could be put in unnatural contact with fall-run chinook if barriers were. temoved which normally

- stop fali-run during the low flow season. Because of the many benefits of natural barriers, cautlon and careful analyms
wilk charactenze any demsuons to remove natural barriers: under Adaptive Management." .
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Iv. 'LINKA_GES WiTH OTHER PROGRAMS

This technlcal chapter describes the lmkages between the adap’nve management of
Restoration Project elements and state, federal, and private resioration programs and
- directives not directly related to the Restoration Project or with other Restoration Project
planning that is not related to adaptive management Table 10 prov1des a hst of all the '
lmkages chscussed in this sect1on

‘Table 10. Llnkages between the Adaptive Management of the Battle Creek Restoratlon Project
) " and other. plannmg or restoratlon programs and dlreetlves.

Restoration Project Planning )
Memorandum of Understandmg R Construction Monitoring
" Facilities Transfer Agreement - R ,Facilities _Moniton'n‘g P]an '
' Operatlons and Maintenance Plan '
S ' -_Non-Project Restoration Programs In Battle Creek .
. Conservation easements and conservation water rights - L
-Proposed fisheries management plan for: the upper Sacramento Rlver and tnbutanes
-~ Sacramento Corridor Habitat Restoration Assessment -
Proposed Coleman Powerhouse tailrace barrier construction B
" Coleman National Fish Hatchery, water-supply. intake modifications -
Coleman National Fish Hatchery, barrier dam modifications
Coleman Nanonal Fish Hatchery, Hatchery and Genetic Management Plan
Non-Project Restoration Programs Outsnle of Battle Creek
CALFED Ecosystem Restoration Program.
Comprehensive Monitoring, Assessment and Research Program/CALFED Scnence Program-
Central Valley Project Improvement Act’ : : .
" Anadromous Fish Restoration Program : :
Comprehensive Assessment and Momtonng Program
- Recovery plans for threatened or endangered salmonids :
Central Valley Salmon and Steelhead Restoration and Enhancement Plan
“Upper Sacramento Rlver Fisherics and Riparian Habitat Management Plan
Restoring Central Valley Streams—A Plan for Action
' Steelhead Restoration and Management Plan for California,
Delta and Sacramento River operations and momtormg :
Reference Watersheds
U.S. Bureau of Land Management
U.s. Forest Serv1ce

: , " Battle Creek Watershed Conservancy
. Local community participation " Sedimentquality monitoring
.. Watershed assessment = - .. Waiter temperature and climate monitoring
Data management and dissemination R : ' :
o - Non-Project Restoration Emergencles
For example, hazardous spllls/toxlc leaks
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IV.A 'Resteratien Proj ect"Planning

This section deta1Is other planmng elements of the Restoratmn PI'O_]eCt to whxch -
the Al\/lP is llnked : : : : : -

' IV Al Memorandum of Understandmg

In June 1999, PG&E NMFS CDFG USFWS and USBR entered into an MOU

that sxgnaled the intent of these parties to pursue a salmon and steelhead restoration effort
~ on Baitle Creek that would modify the facilities and operations FERC Project No 1121.

_As stated throughout this document, the AMP is a-direct product of the MOU. In .
addition to the AMP and its elements, the MOU also described all élemeénts of the
Restoration Project including phys:cal changes to the hydroelectnc project facilities and : 7
. operation; definitions; purposes; roles and responsibilities; contingencies and limitations;
planning, permitting, and construction activities; funding; provisions for lease or sale'of -

" FERC Project No. 1121; environmental liabilities; dispute resolution; term; and

‘termination. While the AMP includes many of these same elements, questions about
- these elements, especially when they do not pertain to adaptive management should rely
“on wording in the MOU or the amended FERC license for this project.” In other words,
~ the MOU prevails i in any d1screpancy between pellcy spemﬁed in the AMP and that set L
—by the MOU. a

_“IV A 2. Censtructlon Memtering

USBR agrees to perform all constructlon momtormg and reportmg as part of _

. fconstructlon of the Restoration Project as described in MOU Sections 6.2 and 8.4, o
Funding for the construction monitoring will be derived ‘only from the federal fundingas’ =

. identified in MOU Section 10.2, and USBR does not agree to:spend any additional,
“federal money to perform such construction monitorinig, Construction monitoring .
" includes those parameters required by the permits developed pursuant to the Clean Water
- Act, and mitigation actions adopted pursuant to Califotnia Environmental Quality Act = -
- (CEQA), Natlonal Envxronmental Pollcy Act (N EPA), ESA and related FERC
requlrements : :

'IV A3. Facilities Transfer Agreement

- USBR agrees to perform all start-up and acceptance testmg and prepare the
' neceSsary documents and reports, up to and until Licensee and USBR jointly determine
that the constructed facilities’ ‘operation meets the design criteria. Completion ,
. inspections for each construction contract will be performed by both USBR and Licensee
.and certifications of approval will be issued | jointly by USBR and Licensee. If -
_ construction of a particular Restoratlon Project feature does not meet with the satisfaction
. of either party, a checklist of needed work prior fo the certification of completion will be

. MOU T.LA
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prepared and agreed to by bot}i parties. Upon mutual agreement of the parties, a

completed portion of the construction contract or a Restoratron PrOJect feature may be-

turned over to Llcensee for operatzon and maintenance.

Start-up and acceptance testmg for hoth screens and ladders will mclude but is

not limited to, measurements of velocity and flow collected from each component of the
-~ structure at several stage heights to evaluate actual hydraulic performance and rehablhty o
over the full range of operatmg condmons as compared to the desrgn specrﬁcatrons o1

- 1IV. A 4 Facllltles Monltorlng Plan

‘Licensee, in consultatlon w1th the Resource Agenmes, shall prepare a detalled

" facﬂrty momtonng plan to be submitted to FERC as part of the license amendment

application, Llcensee shall perfonn and assume the costs for the followmg facﬂlty
monitoring: : : : -

A At the various outlet and’ sprllway works for North Battle Creck Feeder Eagle )
-~ Canyon, Inskip, and Asbury Pump (Baldwin Creek) Diversion Dams, operate .
_ properly calibrated remote sensing devices that continuously measure and
~ record total flow and the fluctuation of stage immediately below each dam

L during all operatrons for the purpose of verification of FERC license -

’comphance -All: ﬂow and stage recordlng methodologws shall be approved by
FERC; S

" B. At the fish Iaddersa_t- North Battle.' Creek Feeder,- Eagle Canyon, and In-skip
- Diversion Dams, operate properly calibrated remote sensing devices that

contmuously monitor water surface elevations at the top and bottom of the
ladder to identify debris ptoblems. In addition, continnously operate a -

calibrated automated fish counter or an underwater video camera to document S

- fish movement through the ladder during the initial three-year period of
: ,operatlon, or as otherw1se agreed upon by the Patties; and .

 C.'Atthe ﬁsh screens. at North Battle Creek Feeder Eagle Canyon, and Insklp
- Diversion Dams, operate properly calibrated remote sensing devices that .-
. continuously monitor water surface elevatmn dlfferences on the mlet and
outlet side of screens to 1dent1fy pluggrng

'IV A 5 Operatlons and Mamtenance Plan

“USBR. will work w1th L1censee as part of the design effort to create a Operations

- and Mamtenance Plan that will be turned over to'the Licensee at the time the restoration

facilities are transferred from USBR to Licensee, The Operations and Maintenance Plan

CL will 1nclude desrgners operatlon cntena that give standards for safety and performance

' MOU 7.1.B
IMOU 7.2
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that explains how to operate the new restoration facilities. '

' limits for the new restoration facilities and a manual of standard operating procedures

“IV.B. Non-Project Restoration,]?r(jgrams in Battle Creek
IV.B.]_; ConSefvatio_n EaSeméhﬁs and _Cons.efvati'on 'W?te.r_' Righté‘ S

~ TNC has established one conservation easement within the Battle Creek- o
. watershed as of October 2000 and is talking with several other landowners at this time :
about possibly acquiring others. The intended goals of this project are to limit fature . -
impacts of landscape fragmentation, instream physical disturbance, and the addition of
new wells and eptic systems; and to preserve high quality riparian habitat adjacent to
wildlife compatible agriculture. TNC hypothesizes that the purchase of conservation
easemients in a watershed with at-risk native species will help maintain and enhance
fanctional riparian habitat and stream-bank conditions, and will help minimize threats -~
‘which stem from extensive human impacts, including water use. S

.. TNC believes that the next important step in protecting salmon and steethead
along Battle Creek is protecting the relatively pristine riparian habitat along the stream -
- from degradation and preventing the loss or degradation of its cold spring water by well
- development. . In this project, TNC, working in partnership with the BCWC, plans to
acquire conservation easement interests from willing landowners on resource-rich Battle -
Creek properties with potential for future development in order to provide conservation
- protection of natural processes while maintaining land in private agricultural use and
. - ownership. "It is intended that the terms of the easements will help ensure protection of
. the riparian habitat, will help prevent excessive water extraction and use, and will help
.~ ensure connectivity of the stream to the surrounding land, but may vary slightly to fita
© particularproperty. . T A
.. The U.S. Bureau of Land Mariagement (BLM) has dlso acquired conservation
easements on two properties in lower Baitle Creek including land along the mouth of the
streamn. The purpose of these easements, acquired in Octaber 2000, s to conduct riparian

- restoration activities along Batile Creek and the Sacramento River and to maintain the-

agricultural nature of these properties.. BLM will be developing a conservation plan for
‘these properties and anticipates implementing restoration activities during the next 15 to
20 years. While BLM is not actively seeking other conservation easements or land |
acquisitions in the Battle Creek watershed at this time, they will entertain proposals by

.

 willing sellers for new acquisitions or easements in the fupure.”® The BCWC and local
laridowners have predicted that BLM land acquisition would increase public access to _
" Battle Creek and likely heighten haman impacts on sensitive populations of saimon and " - -
- steelhead (R. Lee.and B. McCampbell, presentations to the BCWG, 1998). .

‘ _': - CDFG is currently exploring opportunities to obtaini from willing sellers, -~
* conservation water rights from cold water sources. These conservation water rights

" Kelly W'llli_ams,,BLM, pers. comm. 10/17/00.
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would allow the niatural ﬂow of cold water from sprlngs or Seeps mto the natural Battle
Creek stream channel ' :

| IV B 2. U.S. Forest Service

‘ All U.S. Forest Servwe (USF S) lands in. the watershed are located in the upper
Battle Creek watershed, upstream of the Restoration Project Area and outside the area
 that will be adaptively managed. However, the upper watershed is important in that its
“condition can potentially influence the quality of aquatic habitat in downstream reaches.

The Lassen National Forest has been conductmg a few limited programs in the upper
Battle Creek watershed related to stream restoration and fuels assessment. - These have
included several road restoration measures such as culvert replacement, which are
intended to reduee sediment delivery to the stream. In the summer of 2000, the USFS

assessed wildfire fuels and aquatic/riparian habitat in the Battle Créek watershed undera |

contract wzth BCWC Results of this assessment are expected in 2002 o

1V.B. 3. Proposed Comprehenswe Fisherles Management Plan
- for the Upper Sacramento Rlver and Tributaries .

CDFG is begmmng to draft a comprehensxve ﬁshenes management plan for the

upper Sacramento River and tributaries in 2001. The objective of this plai is to take a
watershed-wide, fisheries management-based view at production potentlal and population
levels of all races of anadromous salmonids. Specific goals will be set for each upper
Sacramento River tributary that will integrate the production potential of each stream, as
well as the main river, from a system perspective. Perennial anadromous. salmonid-

producing tributaries that will be addressed in this plan include Clear, Cow,. Cottonwood _

Battle, Deer, Mill, and Antelope Creeks, while other streams that occasionally produce
-anadromous salmonids i in good water years include Sulfur, Chum, and Bear Creeks. '
- -Questions regardm_g Battle Creek wl_l_l be developed during this open planning proeess. -

1IV.B4. -'Saeramen_t_o'Col;ridot"Habi't‘at’_fResto.raﬁoh Assessment

The California ﬁepafttx‘xent of Water Resouxfc_es (CDWR) will conduct; in

.cooperation with BLM, CDFG, TNC, a study of the geomorphic and riparian interactions

- occurring on an alluvial reach of the Sacramento River between the mouth of Cow Creek
and Jelly’s Ferry bridge (RM 280-267), including lower Battle Creek and Anderson
Creek, to determine restoration possibilities for the integrated complex that includes lands
owned and managed by the BLM, lands with conservation easements held by BLM, and
other possible acquisitions by fee and/or conservation easements from WIIImg sellers
within this reach. This work will establish the existing conditions in the river reach for

A quanttﬁable attributes that could be momtored to evaluate the effects of ]and use .

B »1mprovements : :

' : " Susan Chapelle, USFS, pers, comm, 6/28/00 :
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_ IV B.5. Co]eman N atmnal Fish Hatchery Water—Supply Intake Modlf cations

The CNF H 8 water—supply 1ntakes do not. currently meet federal and state
guidelines for the protection of salmonids at water dlversmns A process to 1mprove the
intakes has been initiated by the USFWS. :

: Planmng efforts have 1dent1f1ed various mtake altematwes to meet spec1ﬁc fish
protection and flow requirements. The USFWS believes that the recomimended -
alternative best meets the CNFH’s needs, while also meeting the goals of the Restoratlon
Project. Public involvement, as part of the environmental comphance and permitting -
- activities, began in, June 2000 under Phase I of the project. A. draft Enwronmental
' Assessment/lmtlal Study will be prepared by the USBR. Permitting, design, and .

construction are anticipated to take three years to complete Funds for construction are
‘ bemg sought ' : S oo :

_ D1rect 1mpacts from the constructxon of these rnodxﬁcatmns, as well as exlstmg
entrainment risks that might continue as late as 2003, may affect existing populations of
" fish in Battle Creek. These modifications are expected to benefit fish in the Restoration
- Project Area by eliminating any entrainment risks associated with the hatchery water— :
~ . supply intakes and would protect the progeny of any adult fish that are allowed access to
- the Restoranon PrOJect Area as a result of the Iatter -

o IV;B 6. Prop'oSeﬂ' Cnleman 'Powerhouse- Tailface Barrier ChnStfuétiod o

‘The AFRP identified the lack of a tailface barrier downstream of the Coleman
Powerhouse asa hlgh-pnorlty action item because of harmfil] false attraction of
. anadromous salmonids to powerhouse tailrace water (USFWS 1997). This action item
has been linked to proposed modifications o the CNFH water-supply intakes and appears
in each alterative being considered. The outcome of thls analysw may determme the :
eventual action to be taken. | , S

' The multl-agency 1nter1m mtake 1mpr0vement subgroup (of the BCWG) has
proposed. installing a temporary fish rack as an interim solution to this problem.
" Problems with obtaining access to the site have delayed installation of the fish rack -
- though a transfer of ownership from a private individual to the BLM should freé up
" access to the site. Barrier constructlon is 1ncluded as part of'the CNFH Intake
- Improvements - S :

_ 'IV B 7 Modlﬁcatlons to the Coleman Natlcnal Fxsh Hatchery Barrler Dam

‘The batrier dam at CNFH is used primarily to collect fall-run chinook, late-fall-

- tun chinook, and steelhead broodstock for the hatchery. The USFWS is presently funded -
_' by a 1999 CALFED grant to (1) more effectlvely block fall-run and 1ate-fall-run chinook

passage and (2) improve the upstream fish ladder to meet the same Contemporary critetia

that will be applied to the improved hydro power facility ladders. The USFWS is .
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Workmg with the USBR to determme the final demgn and future operatlons of this faclhty
through the NEPA process , :

FlSh trappmg fac111t1es at this ladder will play ah 1mportant part in several
.adaptive management objectives. "Adult anadromous salmonids returning to the
Restoration Project Area will be captured and sampled for such information as _
- populations estimates, run-timing, stock, size, and condition. Future activities to monitor
upstream migration of adults into the restored portion of the Battle Creek watershed can
- be modeled after monitoring conducted at this site by the USFWS ofﬁce in Red Bluff
P smce 1995 (USFWS 1996)

' IV B. 8 Coleman Natlonal Flsh Hatchery Blologlca] Assessment and
Assoclated Blologlcal Opinion :

‘The USF WS has recently completed a draft BA descnbmg ﬁsh propaganon
programs at CNFH and assessing potential impacts resulting from those artificial _
~ propagation programs to naturally-produced salmonids. The primary purpose of the BA
is to provide a single, comprehensive source of information to assess CNFH 1mpacts
'pnrnarlly tolisted fish populations, resulttng from artificial production- programs. When
.. finalized in-the spring of 2001, the BA will be submitted to NMFS as. part of the - .
evaluation and permitting process required under ESA. NMFS will use the BA to -
generate a Biological Opinion, which will assess whether the proposed artificial
productlon programs impart deleterious genetic or ecological effects on listed natural -
- populations. If the BA is approved, the USFWS will enter into Section 7 consultation _
- with NMFS to ensure propcr 1mplementat1on and systematlc momtorlng and rcportmg of
.rcsults!effects . . :

The orgamzatlonal structure of the BA fo Iows the htghly~deta11ed format of the .

NMFS s Hatchery and Genetic Management Plan. Furthermore, the BA is structured ina

‘manner that incorporates and addresses comments and concerns generated through public

and stakeholder participation in the CNFH revaluation process (USFWS 2000b). The

primary goal of the CNFH reevaluation  process is to objectively review all aspects of .
_hatchery facilities and operations, to ensure the integration with the AF RP-guided

restoration efforts in Battle Creek.  This broad-based reevaluation process is in. addltlon

_“to the ongoing hatchery evaluation program conducted by the USFWS’s Red Bluff Fish -

 and Wildlife Office (e.g., biological mvestlgatrons and hatchery permitting BAs and -
_ enhancement permlts) The four major components of the recvaluatton proccss are:

. Compllatton and analysis of historical hatchery operatlons and evaluatlon :
work :

e Detemunanon of mttlgatwn responsrblhtles,

. Analyzmg potential impacts of current and proposed productlon programs on
o listed stocks of anadromous salmomds and .
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. Generatmg and analyzing potent1a1 management alternatives to minimize :
- hatchery impacts on naturally-produced salmonid populations and compiling
E and analyzmg hlstoncal hatchery operanons and evaluation work

Through the CNFH' reevaluation process and the BA, the USFWS will address "
concerns regarding hatchery programs and activities that could potentially impact .~ -
restoration of naturally-produced populations of anadromous salmonids in Battle Creek.

" Potential modifications to hatchery activities that are being examined through the CNFH

reevaluaiion ; process along with the adaptwe management of hatchery operations, will be
designed to minimize potentially negative impacts of hatchery activities to naturally- -
produced salmonid populations. Modifications to hatchery activities or faeilities that may

- result from the CNFH reevaluation process may necessitate reinitiation of consultatlon
with NMFS and amendlng or rev1smg the BA for the CNF H. :

IV C Non—PrOJect Restoratmn ngrams Outs1de Battle Creek

‘IV C.1. CALFED Ecosystem Restoratlon Program -

The Restorat;on Pr0_|ect is funded in [arge part by ‘monies allocated as part of the

-lmplementatton phasé of CALFED’s ERP. The ERP is organized into a matrix of s visions - -

that identify what the ERP will accomphsh with its stated objectlves targets and .

. programmatic actions for an ecologlcal pracess, habitat, species or species group,. 1_
. stressor, or geographlcal unit. The vision statements included in the ERP provide

technicél background to increase understanding of the ecosystem and its elements. % In

light of the contribution of CALFED monies to the Restoration Project, ERP visions that =~

are relevant to the Restoration Project, in terms of species or processes, are presented in -

- “Table 1. The adaptxve management actmns that W1ll meet ERP visions w111 be
. '..1dent1ﬁed : . _

% CALFED ERP Volume 1 page |
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Table 11 CALFED Ecusystem Restoratlon Program v1sions for ecosystem elements
and how the Restoration Project and Adaptwe Management Plan achieve these visions. -

Element _ERP Vision N Achievement Method
Central Valley The ERP vision fur Central Valley ‘The Restoration Project will substantially -
Streamflows - |streamflows is o protect and enhance the |inerease siream flows to meet the needs of
ecological functions that are achieved ~ ERP priority 1 fish species; chinook.
 |through the physical and biological - | salmon and steelhead. The AMP contains -
processes that operate within the siream . - | protocols for changing these stream flows -
channel and associated riparian and if necessary to incréase chinook salmon -
floodplain areas in order to contnbute to = |and steelhead populations, chinook salmon
the recovery of species and the overall and steelhead habitat, or assist chinook
‘ health of the Bay-Delfa, ' 1salmon and steelhead passage. :
'Stream The ERP vision for stream meander is to. - | By removing several diversion dams from
* .| Meander.. conserve and reestablish areas of active . - | Battle Creek, the Restoration Project wilt
) ‘| stream meander, where feasible, by- -l aid in the reestablishment of active stream
implementing streamn conservation - meanders to the extent that Battle Creek
| programs, Setting levees back, and and its tributaries meander naturally.
reestabhshmg natural sedimetit supply to - | Fucthermore, agreements befween
‘| restore riverine and floodplain habitats for | Licensee and CDFG regarding enhancing
fish, wildlife, and plant communities. the natural sediment supply and sediment -
C e routing i Battle Créek have been-
formalized in the past and will be pursued '
B Lo o o lin the future, = -
|Natural - The ERP vision for natural floodplains and | By removing several dlversmn dams from
Floodplains [ flood processes is to.conserve existing and | Battle Creek, the Restoration Project will .
and Flnod - intact floodplains and modlfy orremove - |aidi in the reestablishment of natural -
Processes | barriers to over-bank floading to " | floodplains and flood processes, even
.. |reestablish aquatic, wetland, and npanan | though the FERC Project No, 1121 has -
o ﬂoodplam habltats ' : historically had a relatively - mmqr effect on
_ o e : | natural flood flows. - _
Coarse The ERP vision for coarse sedlment supply | By removing several diversion dams from -
Sediment is to provide a sustained supply of alluvial | Battle Creek, the Restoration Project will
|Supply’ . - |sediments that are transported by rivers - | prevent the loss of naturally-supplied -
o .|and streams.and distributed to river bed sediment that can be stored in reservoir =~
. | deposits, floodplains, channél'bars, riffles, |impoundments or removed from the .
shallow shoals, and mudflats, throughout . | system by reservoir dredging operations,
the Sacramento Saua Joaquin. Valley, Delta, | - o :
and Bay regions. This would contribute to. | -
habitat structure, function, and foodweb
production throughout the ecosystem,
- [Central Valley The ERP vision for Central Valley stream The Restoratlon Pro;ect will substantla]ly
| Stream - '] femperatures is to restore naturdl seasonal |increase instream flows, increase spring
Temperatares |patterns of water temperature in streams, | releases from hydroeleetric project water .
K " [rivers, and the Delta to benefit aquatic - fcollection facilities, and remove interbasin |
species by protecting and improving | transfers of water to restore natural
ecologxcal processes that regulate water. [ seasonal patierns of watér tempemtures in
: : .| Battle Creek by protecting and improving
ecological processes that regulate water.
 Furthermore, the AMP contains protocols
for changing these siream flows if
necessary to meet appropriate water -
S R o iemperature criteria.
‘Riparian and | The ERP vision for riparian and riverine | By removing several diversion dams from
[ Riverine - aquatic habitats is to increase their area and { Battle Creek, increasing instream flows, °
| protect and improve their quality. - land increasing cold water-spring releases
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. Element

"ERP Vision

Achiévement Method

. | Habitats . -

existing habitats and to restore former
habitats in order to support self-sustammg

o _populatmns of chlnook salmon

- | habitats to assist in the recovery of self-
- | sustaining populations of four races of
__[chinoock salmon, )

‘| passage facilities, the Restoration Project -

Habitats Achieving this vision will assist in the from hydroelectric project water collection
o recovery of special-status fish and wildlife faci_lities, the Restoration Project will
populations and provide high-quality - improve riparian and riverine aguatic
habitat for other fish and wildlife - ‘| habitats, It is believed that higher instream
- dependent on the Bay-Delta. The ERP flows will aid in the distribution of seeds
- | vision mcludes restoring native riparian ~ | from riparian plant species and elevate the
| communities rangig from valley oak | dry-season water tible in the riparian area
- | woodland associated with higher, less -~ - | fostering an expansion of riparian
| frequently inundated floodplain elovatiéns |communities such as willow scrub.
to-willow scrub associated with low, coeTe
frequently inundated ﬂoodplam elevation”
. |sites such as stream banks pomt bars, and
L | in-channel bars, - : : :
{Freshwater - |The ERP vision for freshwater ﬁsh habxtats ‘By removing several dwersmn dams from
| Fish Habitats | is to protect existing habitat from - ~| Battle Creek, increasing instream ﬂows,
... degradation or loss, to restore degraded . - [and providing improved fish passage
habitats, and restore areas to a more natural facilities, the Restoration Project will .
- state; Freshwater fish habitat will be restore degraded freshwater fish habitats to |
-increased to assist in-the recovery of asgist in the recovery of special-stafs
| special-status plant, fish, and wildlife . . |plant, fish, and wildlife populations.
. Ipopulations. Restoration will provide” .| =~ - ST T
" | high-quality habitat for other fish and
R - | wildlife dependent on the Bay-Delta. - RN -
| Essential Fish | The ERP vision for essential fish habitats = { By removing severs! diversion dams from
- |is to maintain and improve the quality of | Battle Creek, increasing instream flows, .

increasing cold water spring releasos from
hydroelectric project water collection
- | facilities, and providing irnproved fish

will restore degraded freshwater fish

Chinook -

R : Sa_lmnn

Winter-Run -

The ERP vision for winter-run chinook
salmon is torecover this state~ and -~
federally-listed endangered speties,
achieve naturally spawning population -
levels that support and maintain ocean
commercial and ocean and inland

'recreational fisheries, and that fully uses |
- |existing and restored habitats, This vision
- | will contribute to the overall species -

diversity and richness of the Bay-Delta -
system and reduce conflict between ‘
protection for this species and other
beneficial uses of water and land in the

' Centml Valley '

" | By removing sevetal diversion dams fmm
|increasing flows from cold water springs,

| facilities, the Restoration Project will

| minimum instream flows were determined
‘i large part based on the needs of winter-

.| meet the habitat needs of winter-run

Battle Creek, increasing instream flows,
and providing improved fish passage

restore degraded freshwater fish habitats to’
assist in the recovery of self-sustaining

populations of winter-run chinook salmon, |

Fish passage facilities and prescribed -

run chinook salmon.- Furthermore, the = .
AMP contains protocols for changing these
stream flows if necessary to specifically

chinook salmon.

| Spring-Run

Sulmon

" | The ERP vision for spring-run chinook
Chinook .~ -

salmon is to recover this state- and

| federally-listed threatened species ander
- [ the ESA, achieve naturally spawning :

population levels that support and maintain

' By removing several dlversmn dams from

Batile Creek, increasing instream flows, -
increasing flows from cold water springs,
and providing improved fish passage _
facilities, the Restoration Project will -~

" | ocean commercial and ocean and inland -

restore degraded-freshwater fish habitats to
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Tab!a 11, CALFED Ecosystem Restoratlon Program visions t’or ecusystem elements
and how the Restoraﬂon Project and Adaptive. Management Plan achieve these visions.

Element:

- ERP Vision :

__Achievement Method

Central Valley
.| Streamflows

channel and agsociated riparian and

The ERP _vi’s_i'o'n for C_er_Ttral-Valley

|streamflows is to protect and enhance the _'
ecological fiunctions that are achieved

through the physmal and biological -
processes that operate, within the stream

floodplain areas in order-to coniribute to N

{the recovery of species and the overall

health of the Bay-Delfa.

The Restoration Project will substantially

inergase stream flows to meet the needs of -

ERP priority ! fish species, chlnoo_k
salmon and steelhead. The AMP contains'

protocols for changing these stream flows
_ |if necessary to increase chinook salmon. | :
-|and steethead populations, chinook salmon | .. -

and steelhead habitat, or assist chinook .
salmon and steelhead passage.

- | Stream -

Meander

The ERP vision for siream meander is tor
conserve and reestablish areas of active
stream ‘meander, where feasible, by
implementing stream conservation

programs, setting levees back, and -

reestabhshmg natural sediment supply to-”
restore rivetine and flocdplain habitats for
fish wnldhfe and plant communities. -

By removing several diversion dams from ;

' Battle Creek, the.Restoration. Project will |- -
1aid in the reestabhshment of active stream . [ .-
meanders to-the extent that Battle Creek | :.-

and its tributaries meander naturally.. ::

- + Furthermore, agreements between

{Licensee and CDFG regarding enhancing

the natural sediment supply and sediment | o

.~ | routing in Battle Creek have been-. e
. | formalized in the past and will be pursued .
|in the future, :

'Natul"al-_ .

.| Floeodplaing
_|and Floed
_[Processes’ .

The-ERP vision for natura[ floodplains. and

intact floodplains and. madify or remove:

flood processes is to conserve existing and

barriers to over-bank flooding to'
reestablish- aquatm, weﬁand and npanan
ﬂoudplam habltats

By removing several dxvers:on dams from
Battle Creek, the Restoration Project wnl!_

laid in the reestablishment of natutal -
.ﬂoodplams and flood processes, even -
| though the FERC Project No. 1121 has

h1stor1ca]ly hada relauvely mmor effect on
natural flood flows.

Coarse

Sediment

The ERP vision. for coarse- sediment supply

~ 'isto provide a sustained supply of alluvial -
s sedxments that are transported by rivers
‘| and streams and distributed to-river bed

deposits, ﬂoodplams, channel bars, nfﬂes,

| shallow shoals, and mudflats, throughout.
the Sacramento-San Joaquin Valley, Delta,”
. |and Bay regions. This would contribute to

habitat structure, functmn, and foodweb
production throughout the ecosystem,

By removing several diversion dams f'rom
Battle Creek, the Restoration Project will
prevent the loss of naturally-supplicd

sediment that can be stored in reservoir
._rmpoundments or removed from the .
| system by reservoir dredging operations,

- 'C_entra_]-_Vallcy
-|Stream.

Temperatures

“The ERP vision for Central Valley stream

temperatures is {0 restore natural’ seasonal
patterns of witer temperature in streams,

rivers, and the Delfa to benefit aquatic .
", |species by protecting and improving

ecologlcal processes that regulate water

The Restoranon Project wnll substantlally 1
‘increase instream flows, increase spring -
- { releasés from hydroelectric project water
.collection; facilities, and remove mterhasn
.| transfers of water to restore natural -

| seasonal patterns of water temperatures. i N
Batile Creek by protecting and improving |

ecological processes that regulate water,

' | Furthermore, the AMP contains protocols

| for changing these siream flows if

‘| necessary to meet appropnate water :

temperature criteria.

Riparian-and -
Riverine -

The ERP vnsum f'or npanan and rivering
- {aquatic habltaf§ is to increase theu" area and

By removing several diversion dams fmm 1
Battle Creek, inereasing instream flows, - |

Aquatic

protcct and 1mprove the:r quahty

Ca =

| and increasing cold water spring releases
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Element

ERP Vision

Achieveme.nt Method

Habitats. | Achieving this vision will assist in the from hydroelectric project water collection
' " - | recovery of special-status fish and wildlife | facilities, the Restoration Project will
-populations and provide high-quality |improve riparian and riverine aquatic
- | hiabitat for other fish and wildlife = habitats. It is believed that higher instream |
| dependent on the Bay-Delta. The ERP flows will aid in'the distsibution of seeds
[vision includes restoring native riparian. | from riparian plant spemes and elevate the
. | communities ranging from valley oak | dry-season water table in the npanan area -
'jwoodland associated with higher, less” | fostering an expansion of riparian
" | frequently inundated floodplain elevations - communmes such as. wﬂlow scrub
| to willow scrub associated with low, :
‘| frequently inundated floodplain elevation
sites such as stream banks, pomt bars, and
: : - |in-channel bars. : S e
~ {Freshwater -~ | The ERP vision for freshwater ﬁsh habitats By removing several diversion dams from -|. '
- Fish Habitats - |is to protect existing habitat from Battle Creek, increasing instream flows,
. |degradation or loss, to Testore degiaded  |and providing improved fish passage
habitats, and restore areas to a more natural | facilities, the Restoration Project will ,
| state.. Freshwater fish habitat will be" - restore degraded freshwater fish habitats to | .
- -|increased to assist inthe recovery. of assist in the recovery of special-status
" - | special-status plant, fish, and wildlife" plant, fish, and wildlife poputations. -
_[pepulations. Restoration will provide T
" | high-quality habitat for otlier fish and
- |'wildlife dependent on the Bay-Delta. = ST T e
Essential Fish | The ERP vision for essential fish habitats - | By removing several diversion dams from
Habitats = .. }is to'maintain and improve the quality.of | Battle Creek, increasing instream flows, . |
. w7 bexisting habitats and to restore former increasing cold water spring releases from
. { habitats in order to.support self-sustammg hydroelectric project water collection
'populatlons of chmuok salmon. | facilities; and providing improved fish
1 . | passage facilities, the Restoration Project
“| will restore degraded freshwater fish
habitats to assist in the recovery of self-
| sustaining populatmns of four taces of -
' R Do R A ﬂ_chmooksalmon ' d
. . |Winter-Run - ..} The ERP vision for winter-run chinook : By removing sevetal dlversmn dams from_ aE
- .| Chinook . - - |salmon is to recover this state- and . - " | Battle Creek, increasing instream flows,
-[Satmon - - }federally-listed endangered species, . .- .|increasing flows from cold water springs, -}
e achieve naturally spawning population - and providing improved fish passage
levels that support and maintain ocean -~ { facilities, the Restoration Project will -
Jcommercial and ocean and inland -~ -~ |restore degraded freshwater fish habitats to
.+ jrecreational fisheries, and that fully uses = | assist in the recovery of self-sustaining
' existing and restored habitats, This’ vigion | populattons of winter-run chincok salmon
will coniribute to' the overall spécies " | Fish passage facilities and prescribed --
diversity and richness of the Bay-Delta " . | minimum instream flows were determm_ed
‘system and reduce conflict between in large part based on the needs of winter-
" | protection for this species and other . “Hrun chinook salmen. Furthermore, the
| beneficial uses of water and land i in the | AMP contains protocols for changing these
-Centra] Valley o stream flows if necessary to specifically -~ *
meet the habitat needs of wmter—run
. S ‘ - - chinook saltiton. .
| Spring-Run - he ERP vision for spnng-run chmook ~+| By removing several dlverslon dams’ from
" | Chinook | saimon is to recover this state- and. -~ .~ | Battle Cregk, increasing instream flows,
|Satman. . -|federally-listed threatened. spec:les under *|increasing flows from cold water springs,
"7t "7 " Ythe ESA, achieve naturally spawning -~ - | and providing improved fish passage . - g
.| pepulation levels that support and maintain | facilities, the Restoration Project will ~
‘| ocean commercial and ocean and inland | restore degraded freshwater fish habitats to-
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E Element

“ERP Vision

Achievement Method

recreational fisheries, and that fully use

|existing and restored habitats, This vision

will contribute to the overall species

{ diversity and richness of the Bay-Delta -
| system and reduce conflict between -

protection for this species and other
beneficial uses of water and land in the

| Central Valley. .

assist in the recovery of self-sustaining
populations of spring-run chinook salmon,

. | Fish passage facilities and prescribed

minimutn instream flows were determined |

| in large part based on ihe needs of spring-

{run chinook salmon. Furthermore, the _
AMP contains protocols for changing these |

| stream flows if necessary to speclﬁcally

meet the habitat needs of spnng-nm :
chinook salmon,

Chinook -
Salmon .-

Late-Fall-Run -

The ERP vision for Jate-fall-tun chinook |
.| salmon is to recover this stock which.is
_ | presently & candidate for listing under the -

ESA (it is included in the fall-nm chinook

~ |salmon evolutionarily significant unit),
" [achieve naturally spawning populatlon

levels that support and maintain ocean -

. |commercial and ocean and inland _
'recreational fisheries, and that fulfy use
| existing and restoréd habitats. This vision

will contribute to the overall species .
diversity and richness of the Bay-Delta
system and reduce conflict between

- | protection for this gpecies and other -
~ [beneficial uses of water and land in: the
| Central Valley.

By removing several diversion dams from

Battle Creek, increasing instream flows,
| and prov1dmg improved fish passage: '

facilities, the Restoration Project will -

‘réstore degraded freshwater fish habitats to

assist in the recovery of self-sustammg

'populations of late-fall-run chinook -

salmon. Fishi passage facilities and
prescribed minimum instream flows were
determined in large part based on the needs |

"+ | of Tate-fali-run chinook salmon,.
Furthermore, the AMP conlains protoco[s e
for changing these stream flows if

necessary to specificaly meet the habitat ; L

| needs of late-fall-tun chinook salmon.

~ [Falt-Run
/| Chinook:
- | Salmon

[ The ERP vision for the fall--un chmook

salmon evolunonanly significant unit is to
recover all stocks presently a candidate for

~- | listing under the ESA achieve naturally -
‘tspawning population levels that support
- Jand -maintain ocean commercial and ocean

and inland recreational fisheries, and that

| fully use existing and restored habitats. * -

This vision will contribute o the overall -

" |species diversity and richness of the Bay-
. [Delta system and reduce conflict between

protection for this species and other -

‘ .| beneficial uses of water and land in the
: Central Valley

By removing several divetsion dams from

Battle Creek, increasing instream flows,

and providing improved fish passage
| facilities, the Restoration Project will
- |restore degraded freshwater fish habitats to

assist in the recovery of self-sustaining
populations of fall-run chinook salmon. .

Fish passage facilities and prescribed

minimum instream flows were determined
in consideration of the.needs of fall-run -
chinook salmon. Furthermore, the AMP

. | contains protocols for changing these
stream flows if necessary to specifically

meet the habitat needs of fall-run chmook
salmon.

"|Steelhead -
Trout . -

The ERP vision for Central Valley

steelhead trout is to recover this species

listed as threatened under the. ESA and

“|achieve naturally spawning populatmns of
. { sufficient size to support inland i
. {recreational fishing and that fully uses
o existing and re:stured habltat areas.

" | By removing, several dwersmn darns from
 Battle Creek, increasing instream flows,

and providing improved fish passage -
facilities, the Restoration Project will

{ restore degraded freshwater fish habitats to.
-} assist in the recovery of self-sustaining

populations of steelhead. Fish passage

| facilities and prescribed minimum instrearn
flows were determined in large part based -

on the needs of steefhead. Furthermore,
thé AMP contains protocols for changing
these strearm flows if necessary to.”

' specifically meet the habitat needs qf‘ -

steclhead
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Element . ERP Vision - . - ' - Achievemant Method 'I

'Anadromous | The ERP vision for anadromous lampreys | By removing several diversion dams from
Lampreys is to maintain and restore population ‘Battle Creek, increasing instream flows,

distribution and abundance to higher levels | and providing improved fish passage.
than at present. The ERP vision is also to | facilities, the Restoration Project will _
better understand life history and identify | restore degraded freshwater fish habitats to
factors which influence abundance, Better |assist in the recovery of self-sustaining
knowledge of these species and restoration | populations of anadroious lamprey.
would ensure their long-term populatzon - | Furthermore;, monitoring approaches
'sustamabllxty . within the AMP will contribute to gaining
S : a better understanding of the life history
' ldentlfy_fac_tors ‘which influence the -
i R _ S . . tabundance of anadromous lamprey. .
Native .~ |The ERP vision for resident fish species is - | By removing several diversion dams from

[Resident Fish | to maintain and restore the distribution and | Battle Creek, increasing instream flows,

Species - abundance of native species, suchas - . | and providing improved fish passage
- |Sacramento blackfish, hardhead, and tule. | facilities, the Restoration Project will
perch to contribute to the overall species | restore degraded freshwater fish habitats

| ricliness and diversity. Achievingthis | and should assist the restoration of the
vision will reduce conflict between: | distribution and abundance of native fish
protection for this species and other | speeies in Battle Creek,

_ | beneficial uses of tand and water m the s -
Bay-De]ta

o _ I V.C.1. 4. Cgmgrehenswe Mamtormg, Assessment, and Research Program/ e
o ‘ C'ALFED Sc:ence Lrogram ' = - .
In 1998 CALF ED approved and funded a Jomt San Francnsco Estuary lnstltute .

- Interagency Ecologloal Program, U.S. Geologlcal Survey proposal'to developa -~
Comprehensive Momtormg, Assessment, and Research Program (CMARP) for CALFED:

" and its member agencies. The proposed CMARP addresses eight CALFED program

elements and actions to be implemented over the next 30 years 1nclud1ng long-term levee
‘protection, water quality, ecosystem restoration, water use efficiency, water transfer
' framework watershed management coordmatlon and delta conveyance and storage

One of the primary goals of CMARP has been the de51gn and 1mplementat10n of a -
monitoting program with several modules that overlap with the Restoration Project in
_ Baitle Creek. Compliance momtonng provides information needed to determine if
activities are meeting permit or othér regulatory requirements. Model verification -

~*  monitoring provides information to evaluate management alternatives, e. g for adapnve

‘management. Trend momtonng ‘helps identify long-term changes occurring as a result of
~ human and natural factors. The following have been components of the CMARP _
momtonng program: an inventory of existing monitoring programs, the- development of
specific monitoring elements, the development of a process for data management and
the development of a process for data assessment and reportmg

- CMARP (soon to be renamed CALF ED Scxence Program) is ourrently developmg _
aquatxc and terrestrial baseline monitoring programs to provide information needed by -
CALFED managers and scientists to follow trends in key indicators of the status and -

: -trends of Bay/Delta and Central Valiey ecosystems and several sensmve plant and
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animals. Geographically, the recommended aquatic resources baseline program will
extend from the bases of the major dams through the Bay/Delta and into the near-shore
ocean. The program will include ecosystem. processes as well as specific elements
directed to listed and special status fish species such as chmook salmon, steethead, delta
smelt, sphttarl and green and white sturgeon :

- The foundatlon of the proposed baselme will be built on many of the exxstmg '
momtormg efforts being conducted under the auspices of CVPIA, CAMP, the.

* Interagency Ecological Program, the Sacramento Watershed Group, the San Franersco

Estuary Institute’s Regional Monitoring Program and agency-funded tributary .
monitoring on the Feather, American, and Tuolumne Rivers and on Rattle, Deer, Mill,

_ _and Butte Creeks.. The monitoring program report will 1dent1fy data gaps and recommend
T new elements to ﬁll those gaps.

“The recommended plan was to be sent to CALFED w1th the goal of identifying

" and agreeing on the program elements at a later date. If CALFED' .approves the plan, the
. monitoring program will go into effect during the fall of 2001, with the new: elements

funded as money becomes available through the budget. proeess The report will contain

~ chapters on data management (fecommend use.of the IEP Bay/Delta and tributaries data
_base), communications/coordination among the program partlclpants and data '
: conversxon and lnformatlon transfer to decrslon makers. i

Mon1tonng aid data assessment results from the Battle Creek adaptrve '

" management program will be shared with CMARP/CALFED Sciencé Program, Data

collections and analyses as part of the AMP will be coordmated w1th the larger aims of “

: 'CMARP/CALFED Se1ence Program

- IV C 2 Central Valley Project Improvement Act

The Central Valley Pro;ect Improvement Aet of 1992 (H R. 429 “Reclamatlon

Projects Authorization and Adjustments Act of 1992: Title XXXIV—Central Valley.
Project Improvement Act”) was enacted to provide funds for fisheries restoration. . The |
'CVPIA mandated changes in Central Valley Project (CVP) management in order to
. protect, restore, and enhance fish and wildlife habitat. In particular, the act stated “The
~ mitigation for fish and wildlife losses incurred as a result of construction, operation, or .
. maintenance of the CVP shall be based on the replacement of ecologically equivalent

habitat” and that first pnonty shail be given to “measures whlch protect and restore

natural channel and npanan habrtat values.” -

: _I V C.2 4. Anadromous Frgh Restoratzan Progmm

To meet prov131ons of thrs act, the USFWS deve]oped the AFRP (USFWS 1997),

- which’ 1dent1ﬁed 12 actions that would help restore anadromous fish to Battle Creek;

including increasing instream flows past PG&E’s hydropower diversions and lnstalhng

effective fish screens and ladders. Additionally, the CVPIA has sought to minimize fish

losses incurred as a result of operatmns or maintenance of any element of the CVP, -
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including the CNFH in Battle Creek," and_s;ﬁeciﬁes that habitat..repIacemeixj_t,._,ra;thér than
hatchery production, is the preferred means of mitigating for unavoidable losses. -

7 ~ Ofthe 12 proposed actions listed in the AFRP, five have been implemented, three
are elements of the Restoration Project, and four are yet to be implemented (AFRP~
Implementation Plan available at hitp:/fwww2.delta.dfg.ca.gov/afrp/). The outstanding
AFRP elements include improved management of the barrier dam for salmon passage -
now that a disease-safe water supply has become available to the CNFH, screening the
" Coleman Powerhouse tailrace and the CNFH water-supply intakes, and developing a °
comprehensive restoration plan for Battle Creek that integrates CNFH operations. These
 four proposed actions should be completed through the programs listed in the above'
section entitled “Non-Project Restoration Programs in Battle Creek.” .~ 7

" The CAMP was also established in response to the CVPIA. A section of the

. CVPIA directed the Secretary of the Interior to develop a program to ¢valuate the R
‘effectiveness of actions designed to ensure that by the year 2002, the natural production. -

' of anadromous fish in Central Valley streams is sustainable, ona long-term basis, at * -

“levels not tess than twice the average levels attained during 1967-1991. The anadromous’

© species included in CAMP. are fall-run chinook salmon, late fall-run chinook salmon, - -

winter-run chinook saimon, spring-run chinook salmon, steelhead trout, American shad,

- . striped bass, white sturgeon, and green sturgeon. The categories of anadromous fish -

- _I‘e_stbrat_ibn-actions evaluated by CAMP for their effectiveness in doubling natural
~ production are habitat restoration, water managemerit, fish screens, and structural. -
modifications. P R e e SR

" CAMP assesses both the cumulative and relative effectiveness of restoration .
actions on anadromous fish production.- The cuimulative effectiveness of restoration . o
actions. is evaluated by monitoring adult production of each species and comparing the
~ _estimated natural adult production to the target natural adult production {i.e., the:

- anadromous fish doubling goals).. The relative effectiveness of restoration actions is .
evaluated by monitoring juvenile abundance of chinock salmon in relation to when and
 where restoration actions are implemented. Adult and juvenile data collected for CAMP
are compiled regularly and made available on the Internet and in published reports. -~ .
CAMP monitoring focuses on estimating juvenile production and counts of

" adults. While CAMP does.fund some monitoring projects, 1 primarily acts as a guide to,
other studies by maintaining protocols for fisheries research that allow forthe -~ "
development of a Central Valley-wide understanding of anadromous fish restoration.

- Applicable data collected as part of the Restoration Project'and adaptive management -

~ will follow CAMP protocols to facilitate the understanding of the Restoration Project
- contribution to reaching C_V‘P_IA goals. R ' ‘ S
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1IV.C3. Recovery Plans for Threatened or Endangered Salmonlds

'NMFS prepared arecovery plan for wififer-run chinook salmon which 1dent1ﬁed
and set priorities for actions necessary to ultimately restore the Sacramento River winter--

run chinook salmon as a natural ly sustaining population throughout its present range.

More immediately, the plan identified actions to prevent any further erosion of the -
population's viability and its genetic integrity. The recovery plan also included a -
description of site-specific management actions necessary for recovery, objective,

‘measurable criteria, which when met, will allow delisting of the species, and estimates of
- the time and cost to catry out the recommended recovery measures. Finally, the recovery
- plan specified Battle Creek as a site for the potential restoratlon of self-sustannng
s populanons of wmter-run chmook salmon . SR

NMFS is currently in the process of prepanng a fecovery plan for steelhead and is -

- plannmg to prepare a recovery plan for spring-run chinook salmon. The. recovery plan
-+ for spring-run chinook salmon would likely be prepared jointly with CDFG.. Much of"
. -these plans would likely be based on CALFED’s EIS/EIR, its Multi-Species
- Conservation Plan, and the Ecosystem Restoratlon Plan. No nmellne has been set for the S
;completmn of these plans. = : : » -

"These recovety plans would link to the Restoratlon Pro_]ect by settmg numerlcal
goals for viable population levels for three of the ¢ species fargeted for restoration. These’
documents would likely not include any bmdmg mandates or prescnptlons to be
spec1ﬁcally 1mp1emented in: Battle Creek :

: IV C 4. Central Valley Salmon and Steelhead Restoratlon and Enhancement .

Plan

'In the early 19903, the Central Valley Salmon and Steelhead Restoratlon and

Enhancement Plan was developed to restore and enhance salmon and steelhead in the * =
_Central Valley (CDFG 1990). This plan called for increased instream flows and effective

fish screens on Battle Creek. The implementation of the Restoration Pro_lect w111 meet all
the recommendatlons in this plan that were spemﬁc to Battle Creek

IV C. 5.- Upper Sacramento Rlver Flsherles and Rlparlan Habltat

Management Plan

The Upper Saeramento RJver Flshenes and R1par1an Hab1tat Adv1sory Councﬂ’

_ 1989 Plan singled out Battle Creek as a key watershed for restoration. Goals of this plan '
’ W1ll be achxeved w1th the 1mplementat10n of the Restoration PI‘OJBCt and the AMP

IV C.6. Restormg Central Valley Streams«—A Plan for Aetlon

CDFG s (1993) “Restormg Centra] Valley StreamS———A Plan for Actlon” focused
on the potential for restoring winter-run aud-spring-run chinook salmon and steelhead to_

Battle Creek by the preparatlon and 1mplernentat1on ofa comprehenswe restoratmn pIan .

0 Prepared for'the Adaptive Management Policy Team by Kier Associates » September 2001 =




. -Draft Adaptive-'Management' Plan

, for anadromous ﬁsh in Battle Creek mcreasmg 1nstream ﬂows and revised management :
of the barrier dam at CNFH. The planning recommendations of “A Plan for Action” have
already been achieved with the development of the Restoration Plan (Ward and Kier
1999a) and the MOU. Implementation of the Restoration Project and the. AMP will meet
“A Plan for Action’s” goals of increasing instream flows. Finally, the goal of revising
- management of the batrier dam will be based on USFWS’ Hatchery and Genetic -

' Management Plan for the CNFH and CDFG’s proposed comprehenswe ﬁshenes

. management plan f’or the upper Sacramento Rlver and trlbutanes '

| IV C. 7 Steelhead Restoratlon and Management Plan for Callforma : _7 |

The Steelhead Restoration aud Management Plan was prepared by CDFG in 1996
asa follow-up to its “A Plan for Action” stemming from the ﬁnal recommendations of
the California Advisory Committee on Salmon and Steelhead Trout. Several of the -
actions identified in this document that pertamed to the Battle Creek watershed will be

_ nnplemented through the Restoration PI’Q]E:Ct

,IV C. 8. Delta and Sacramento River Operatwns and Momtormg

Water dNersmns from the Sacramento River downsiream of Battle Creek
- including Red Bluff Diversion Dam and about 300 others, have been identified as causing

- problems for fish passage (CDFG 1990). Especially harmful for fish populatmns from

~ the upper Sacramento River Basin are the many unscreened water diversions which can . -
entrain juvenile and adult fish (CDFG 1990). - Perhaps the most commonly cited factor ‘

~ negatively affecting populations-of salmon and steelhead from Sacramento River . -

tributaries such as Battle Creek is the operation of water pumping plants by state and

federal agencies, as well as smaller water diversions, within the Sacramento/San Joaquin -~ -
Bay-Delta (CDFG 1990). These pumps cause problems with the magnitude and d1reet10n_r Rt

- of flow, tidal cycles fish entramment salmlty and water quahty, and fish mlgratlon
| (CDFG 1990). . , |

_ Seeklng solutmns to the resource problems in the Bay-Delta state and federa]
agencies signed a Framework Agreement in June of 1994 that provided increased ©

- - coordination and communication for environmental protection and watet supply .

dependability. The Framework Agreement laid the foundation for the Bay-Delta : Accord

- and the CALF ED Bay-Delta Program. A programmatic environmental impact statement

~was released in June 2000 which detailed specific actions regarding how water supply
operations will be coordinated with endangered species protections and water quality, and
which developed long-term solutions to fish and wildlife, water supply rehablhty and

.. flood control, and water quality problems in the Bay-Delta

The weIl-mtended steps- proposed in these plannmg documents rnay have :
beneficial affects on fish populations. from Battle Creek and should aid the Restoration -
Project'in restormg anadromous fish to Battle Creek.. However, it is possible that
diversions in the Bay-Delta and Sacramento River will continue to harm fish populanons
-from Upper Sacramento River trxbutanes If that happens, salmon and. steelhead '
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restoration in BattIe Creek could be confounded The adaptive management studies in
the AMP have been designed to identify those impacts on Battle Creek fish caused by the
hydroelectric project and to telt when factors from outside the watershed are at play.
However the AMP wﬂl not be able to rectify extra~watershed limiting factors

IV C.9. Reference Watersheds

Monltonng relevant to thlS AMP is routmely conducted in the Deer M111 and
Butte Creek Reference Watersheds. With some variations in specific methodologies;
population estimates of adult fall-run and spring-run chinook salmon, and estimates of
juvenile chinook salmon production, are generated. annually in each of these watersheds.
From these estimates, CRRs are routmely calgulated. Other: fish population data either .
recently collected or anticipated in the near futire includes genetic sampling of spring-
run and fall-run chinook, life history details of Juvemle chmook and age/ gl owth

- mfonnatton from otolith samphng

Ftsh hab:tat is momtorcd in these streams, espectally in the htgh—elevatlon habltat

of spnng-run chinook. Also, water temperature ; and water quallty momtonng is routmely :

conducted in Deer, M111 and Butte Creeks

- The monltorlng of adult counts and Juvemle productton are both part of long-term C
 state and federal programs that are expected to continue well into the future. However, =

other fish popuilation data has received directed funding that may not be available in the

‘future. Data about fish populations, habitat, and water temperature/quality collected in =~
‘these Reference ‘Watersheds will be dJrectIy compared with similar data from. Battle

Creek as a means of rneasunng attamment of several objectlves thhm the AMP

IV D Battle Creek Watershed Conservancy

- ,IV D.1. Potentlal Local Commumty Partlclpatlon

In general the siream systems of the upper watershed dre in good health;

_ ﬁshenes water, and land management activities occurring in these streas have had little

impact on the potential to restore anadromous salmonids to the lower Battle Creek

“watershed, While several fisheries, land, and water managcment actions in the upper

watershed affect resident populations of fish, these effects are usually localized and
attenuated by the time Battle Creek flows into anadromous fish habitat. Some of these
actions include fish stocking in streams and reservoirs of the upper watershed for
recreational fishing, timber harvest on private and pubhc lands primarily in the

. -headwaters areas, cattle grazing in o neat npanan ecosystems and hydroelectnc power
' development (Warcl and Kier 1999a) ' : . : :

Nonetheless several poss:ble land use actw1t1es 1hat could affect restoratlon of .

salmon and steelhead have been identified. Agricultural use of surface waters may affect . - '

anadromous fish habitat if water quality and temperature are impacted. Catastrophic wild

- fires in the up[ands surrounding the anadromous fish habitat of Battle Creek could
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devegetate vast areas of land .exposing mgmﬂcant amounts.of soil to grosive processes
which might then carry sedlment to fish habitat in Battle Creel (Wissmar et al. 1994; see
Spence et al. 1996 for a review of the effects of wildfires on salmonids): Chemical fire
retardants needed to suppress wild fires have also been ldentlﬁed as 1mpact1ng water
quahty and killing fish (Norris and Webb. 1989) '

Furthermore current trends throughout the Amencan West mdlcate that as the
_econotmcs within. Battle Creek shift and as more people seek land in rural areas, itis .
-~ likely that large land holdmgs will be subdivided and sold to multiple owners (Rudz1t1s -
*1996; Power 1996). leading to more complicated political and land management scenarios

* " which will likely impact the ability to restore or maintain salmon and steelhead

~ ‘populationis. The present land use and ownership patterns have been identified by CDFG
as the best for the restoration of anadromous fish populattons cornpared w1th the
~ identified alternatives (CDF G 1997) —

, Nelther the AMP nor any smgle agency initiative wxll be addressmg any of these
- issues despite the fact that land use, and the aftitudes toward restoration held by local .

- landowners, will pIay a critical role in the restoration of anadromous salmonids to Battle
Creek, The BCWC, in as much as it is motivated and funded to do'so, will be the
organlzatlon most suited to protectmg Battle Creek and-its fish populations from

deleterious land use practlces pnmarlly through educatlon, outreach, phy51ca1 pro}ects

) '-and momtonng

_ , Perhaps most 1mp0rtant1y, the BCWC is best sulted to foster long-term acceptance :
of the Restoration Project by the Iocal community, which will be a critical ‘component to
_ “the success of adaptive management and the Restoration Pro;ect The perception of the
_Restoration PI’O_]eCt by local community members ranges from “it’s a government -
imposed burden” fo “it’s a worthy project that we want to help.” If the BCWC and the
. MOU parties can work together to successfully implement the Restoratlon Project, then
_the challenge will be to give members of the local community a reason to embrace the.
Restoration PmJect The BCWC has suggested that if the local community is encouraged :
to participate in adaptive management monitoring and data management then community
‘acceptance; a sense of ownershlp in the outcome of the project, and the eventual success-
. of the Restoration Project is far more assured than if the Restoration Project. excludes
local mput and salmomd restoratton is seen as somethmg to be actWely resmted -

As a private orgamzatlon w1th no statutory respons1b111ty, the BCWC will have no -
responsibility to enforce provisions or policy associatéd with the Restoration Project, -
However, it may assist in a preventative role, helping to identify potential problems
between land owners and Restoration Project pohcy, and helping to ameliorate these
~ problems through technical assistance, assistance in gettlng grant money for on-the- -

- ground work, and through liaison with the agencies. For example landowners are often
reluctant to consult with agencies charged with enforcement since they feel there is a .
- chance they may be punished. The BCWC can continue to act as a go- between in such -
cases, with the resu]t that the issue is addressed and a problem solved

- Prepared for the Adaptive Management Palicy Team by Kier Associates » September 2001 N 73 )



| D'ra'ft Adaptive Management Plan ‘

| IVD 2a. Sedzment _ualt

~ warning system for the health of the Battle Creek uplands while learning about and

R IV.'D 2. b- Oggoing Watarshad AssesSmént o

. prevent the need for future regulatory act1ons '

~habitat in the Restor_atlon Project Area. This system complements and, in many respects;

IVD2 SuggestedMomtormgTasks' S B o °

Inasmuch as it is motivated and funded to do so, the BCWC w1th partlelpatron
from local schools, may be the organizatiori most suited to monitoring certain aspects of
the watershed that either fall within, or are complementary to, this AMP. The BCWC
hopes the Parhes Wlll encourage thelr part1c1pat10n in the followmg activities.

thit r'in '

One of the most easﬂy measured symptoms of deIetenous land use practlces
would be an increase in sedimentation within Battle Creek. . The BCWC could partner .
with local schools to initiate sediment quality monitoring. Through relatively simple - S |
SClentlﬁC sampling regimes, young residents of the watershed could provide an early- ' '

forming a connection with the umque populatmns of salmon and steelhead that will be

En restored in thelr watershed

B

Sedlment quahty momtonng is useful in detectmg erosion problems after they

“oceur, The BCWC feels that a locally developed long-term, watershed assessment - S S
- - program would be able to prevent erosion problems before they occur of, at least, before SR o
~ they affect stream habitat in the Restoration Project Area. By working with private : ' ‘

landowners iri the upper watershed, the BCWC could help landowners implement | S .
appropriate land-use practices that would protect agamst ecologlcal 1mpacts and would '

- . I VD 2, c Water Temgemmre and C’Ilmate Mamtormg

_ Water temperature and ohmate momtormg are mcluded wrthm thls AMP and are

' act1v1t1es that might be done efﬁc1ent1y and cost-effectively by the BCWC. Dependmg
on interest by the BCWC, it may be possible for the Resource Agencies to train and fund

the BCWC to collect this critical information. Some pnvate landowners may not allow

‘access to Battle Creek for momtonng by Resource Agency persormel but would be much
- happiet to allow a member of the community on their property. In these situations, it is

possible that key adaptive management monitoring elements, like temperature

- monitoring, would only be feasxble w1th the support and part1c1pat10n of the local

community.

i VD 2, d Dam Management ami Dzssemmatmn .

The BCWC operates and mamtams an mformatlon system in whtch data eoliected

" as part of the Restoration Project can be stored and/or disseminated, This existing system

affords the BCWC and local community members the ability to monitor changes in the
watershed as well as assess the effects of those changes on the fish populatlorxs -and
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outperforms agency-maintained databases which are designed more for Central Valley-
wide applications, rather than the fine-scaled effects most important to adaptive
management. The BCWC foresees using this information system asa ent1ea1 Way to
assist in the adaptlve management process. . :

" IV.‘E.- _Non?Res't_oratien Pro;ect Emerge_n’.cieS

E’inergencies in the Battle Creek watershed that could affect the restoration of -

- salmon and steethead, but that are not directly related to the Restoration Project (e.g., ]

hazardous spllls or toxic Teaks), would be addressed by standard, official chanmels. The
_ AMTT would be available to consult with the interested parties as to the possible impacts
. these types of ernergencxes may have on the ﬁsh or habltat in the Restoratmn Project.

V PROTOCOLS

V A, Adaptlve Management Aetmtles on Prwate Land

Extenswe field investigations will be conducted by the Parties to 1mp1ement the -
_objectives of the AMP. Much of this work may be conducted on private land or access to
sampling sites may require travel across private land. To respect landowner nghts, all
adapnve management actlvmes on prlvate land will follow these protoceis

_ A Shasta or Tehama County representatlve of cither CDFG or USFWS w111
“coordinate all adaptlve management field activities undertaken by the Parties or thelr B
- agents by serving as, or designating, a Point of Contact (POC). The activities -~ -~
~ coordinated by the POC may include, but are not limited to, field surveys, site visits, and
‘construction work associated with adaptive responses. The POC will work' with Field -
‘Coordinators designated by each of the Parties.  The POC will serve as the prithary ~
" contact person for the public and will coordinate and bé responsible for the mamtenance
. and rénegotiation of landowner agreements and. right-of-way easements established. by
_the USBR during Restoration Project initiation.- A standard landowner- agresment and ‘
- easement form will be developed by the AMTT with the help of the BCWC that could be
-modified in any way to meet individual landowner needs: The POC will develop o
' Contemporary communications tools such as a telephone “hotline” and/or web site to
provide timely and complete information to Iandowners and other partles 1nterested in
adaptive management act1v1t1es

'F leld Coordmaters w111 be responSLbIe for coordmatmg all ﬁeld mvesngatlons and
" adaptive management activities conducted by the members or agents of their respective
agency. Field Coordinators will also assist the POC by mterfacmg with the public. For
instance, they will be responsrble for not1fymg landewners of activities on 1nd1v1dual

' pnvate Iands - :

A seasonal schedule of all adapnve management act1v1t1es conducted by any of
the Parties or their agents will be maintained by the POC. This schedule, andany
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_upda.tes will be dtst:nbuted by the POC to all Field Coordmators affected landowners,
hydroelectric project operators designated by the Licensee, appropriate CDFG and NMFS
_ wardens or enforcement officers, representatrves of the BCWC, CALFED, and any
person requesting such notification.”® Day-to-day changes in field scheduling approved
by Field Coordinators will be communicated by Field Coordinators directly to the POC, .
- affected landowners, hydroelectric project operators designated by the chensee and
_approprrate CDFG and NMFS wardens or enforcement officers, =~

The POC will accompany all ﬁeld personnel at least dunng the 1mt1a1 field
surveys each year, The POC’s presence durrng subsequent surveys w111 be decrded at the
time of those later surveys : -

Adaptrve Management activities w111 only be performed wrthln the Restoratlon
Project Area. All field personnel must adhere to the following guidelines when .
performmg Adaptrve Management activities in Battle Creek

(1) Minimize the nurber of field tnps into the Battle Creek watershed by
; ‘combining’ moultormg actlvxtles and coordrnatmg schedules wrth other
- .agencies/field teams. B . :

(2) Field work actrvmes must be conducted safe]y For example field personnel
- will always work in teams of two or more. In case of any emergency, contact
the Licensee’ s des1gnated emergency number or hydroelectnc prcject
S operator ,

(3) F jeld personnel W1II honor and respect all landowneér agreements or rxght—of—
. way easemenis and should carpool as much as possrble to minimize - '
- d1sturbance to the landowners and their property ' '

- 4) All road gates will be left the way they are found (1 e., 1f a gate is found open :
. it-will be left open; if a gate is found elosed, it will be left closed after .

. Passmg through regardless of the duration of activities wrthxn the gated'area' R

(S) Roads will not be damaged by dnvmg on them when they are too wet or soft. :

- Field personnel will walk when roads are wet, and will photograph and
- document any road damage that may occur and report the incident to the
Field Coordinator, If field personnel find a road with existing soil
 disturbance {e.g., ruttlng, erosion, etc.), it will not be used and it will be -
documented and reported to-the POC by the F 1eld Coordinator, -

L (6j CAll agency personnel going into the field must carry officral photo
: identification (e.g., valid driver’s license) and must freely offer itto any
'property owner or employee who requests it. : .

h (7)'_' Field personne! will be requrred to sign entry logs at or near the point of
: _,entry for each 51te if requlred by property owners. :

% Erom MOU 9.A.1 -
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_ (8) All field supplies brought into a site must also be removed mcludmg ﬁeld
- equipment (except long-term monitoring equipment approved by affected
landowners), personal belongmgs or garbage.

(9) Fire damage is a real and serious concern. Field ¢ CIews wzll check w1th the
- Field Coordinator for the current fire hazard status before performing -
- fieldwork. Field crews will avoid motorized vehicular access during periods
. of extreme fire hazard as determined by the Field Coordinator. There will be
- no smoking at any time on any private property. Vehicles should have a fire
' extmgulsher and a shovel. No vehicles will be parked where grass or other
. vegetation might contact the umderside of the vehicle. Evidence of fires -
possibly triggered by field personnel (e.g., burning odors smoke) wxll be
mvestrgated 1mmed1ately and reported if necessary

-(10) Field personnel have no right to recreational or personal use of any pnvate
propety.. Pets are not to be taken into the field and onto private property.
_ Only personnel authonzed by Field Coordmators rnay accompany ﬁeld Crews-
. on-any private property ‘

- {11) Field personnel will record only data that meets the purpose of the Visit.
~ Incidental observations will not be recorded or shared with the public, but-
' may be shared with the landowner upon request at any time. Field personnel
will not discuss specifics of data collected from private properties with
~ anyone outside of the staff desrgnated by the AMP data management
protocols. o

V B. Data Management

_ It wrll be the responsrbxltty of any Party colleotmg ancl/or fundmg the COHCCth[l .
. of data as part of Adaptive Management monitering to ensure that the followmg data”
" management protocols are carried out. Al data colleoted as part of Adaptlve
Management momtormg will be :

. Collected accordmg to sclenl:lﬁcally sound protocols developed by the
“ agen01es collectmg or ﬁ.mdmg data collection; '

' . 'Collected followmg AMP protoools for data collectlon on pnvate lands

- Validated using scientifically sound quallty assurance and qualxty control
- procedures before being released to the public or other agencles, or used in..
~ decision makmg, : _

. ‘Include information consustent w1th CMARP EPA or other Contemporary
- standards; . .

. fStored and/or dlssemmated in an appropnate agency'infOnnatlon 'syslem' that
is publicly accessible whlch prov1des for pubho dlstr1but10n of 1nformatlon
—and - _
. _Transnﬁtted to the ‘B'CWC for storage and/or dissemination in an inforr_nation _
. system operated and maintained by the BCWC and will include metadata and

Prepared for the Adaptive Management Policy Team by Kier Associates September 2001 77



- Draft Adaptive Man'agement Plan

~ narrative descnpnons of the goals objectives, methodology of data collectlon,
and a descrtptron of the limitations on the use of the data.

Contemporary CMARP and EPA data collection standards encourage the

collection of the followrng information: date; time; station code; GPS (global posrhoning :

system) coordinates; species; length; length criteria; marks or tags; life stage; plus count;
live/dead; effort information; trapping efficiency; basrc water quality data such as

temperature, turbidity, flow; and metadata. Adaptrve Management data collection and =

| storage standards may change to meet any changes n Contemporary standards

,_ | V C Process
' __'VC1 Meetmg Schedule o

Regular meetings of the AMTT will be scheduled four tlmes per year to allow
data collection scheduling in accordance with fish lrfe—hlstory requrrements and funds
- management. In addition to considerations of grant scheduling and funding, each régular
- meeting will address. any possible adaptive management actions that need to be taken
'1mmed1ately All regularly scheduled meetmgs of the AMTT w1l] be open to the pubhc

Atan AMTT rneetlng to be held in October summary reports will be presented

by each Party responsible for collecting data in the preceding field season: These data
reports will be used to prioritize any possible adaptive management responses and will be

- the foundation for the preparation of a draft annuial report. The draft annual report will be

‘presented and discussed at a meeting to be held in January. The draft annual report will
~ be presented and discussed at an annual. stakeholders meeting in February The final

annual report will be presented and discussed at a regular meeting in March. At this -
time, the annual report will beready for submittal to- AMPT. Freld study and data
- collection will also be coordrnated at the March meetmg : : S

oo All regularly scheduled meetmgs of the AMPT w111 be open to the publtc The

" AMPT will meet regularly, st least once per year. The annual meeting will be held in .
late March and consist of two purposes. The first purpose will be primarily directed at -

' budget review, funds management, and approval of the annual adaptive management -

“report in time to meet funding agency deadlines. The second purpose will be to provide
updates to stakeholders and for public presentation and comment of the annual report.
This meeting will be formally armounced to the pubhc accordmg to the spec1ﬁc publlc

" announcement protocols o -

Ad hoc meetmgs of either the AMTT or AMPT may be scheduled as needed,
following the specified adaptive management decision making protocols. Ad hoe
. meetings called in response to emergency conditions may be conducted in person or with
‘the aid of telecommunications, as determined at the time of the emergency by either the
- AMTT and/or AMPT.  Advance public notice requiremenis specified for regular

meetings of the AMPT need not be implemerited for ad hoc meetings of the AMPT in the -

case of emergencies. Ad hoc meetings of the AMPT scheduled for a specific emergency

and not announced with a formal public notice, will ¢consider only issues pert'in'ent'to the
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_emergency at hand and w1ll not make dec1smns on issues normally addressed at regular o

R meetmgs All ad hoc mestings of the AMTT and AMPT will be open to the pubhc

: V C 2 Meetlng Process -

* Annual meetmgs of the AMPT and- regularly scheduled AMT T meetmgs will be

e formally aunounced to all Parties, the BCWC, CALFED, and any person requesting such
" notification.” Chairpersons of the AMPT and AMTT will provide certified notice of

- regularly scheduled meetings at least one month 1 in advance to Party representatives of
their respective team and representatlves of the BCWC CALFED, and any person
- requesting such notification.”” ‘Members of each team then have one week to respond
- ‘with suggestions for the meeting agenda, which will be circulated by the Chairperson to
" - representatives of each Party and representatlves of the BCWC CALFED and any
: person requestmg such nottﬁcatlon :

. The annual AM_PT meetmg and ad. hoc rneetmgs of the AM_PT that are not _
scheduled in direct response to an emergency will be formaliy announced to the pubhc
“The scheduled meetmg location and time and the meeting agenda will be pubhshed a
" minimum of three times, at least two weeks before scheduled meetings, in major -
newspapers or other Contemporary standard media in Shasta and Tehama Counties. -
‘Interested persons may aftend any meeting, contnbute to discussions, and prov1de

o suggestlons regardmg 1mplementat10n of the AMP g

At least one representatwe from each of the Partles w1ll be requlred to attend
‘regularly scheduled and ad-hoc meetmgs announced according to the aforementioned
process or to provide a proxy.. A proxy.may be transmitted electronically if followed by a

document meeting Contemporary formal documentation standards adopted by the AMPT. .~

" To ensure that absenteeism does not impede the decision-making process, if a Party or

. Parties is not represented in person or by proxy at regularly scheduled and ad-hoc -

- meetings announced according to the aforementioned process, and unless a written proxy

- from the absent party conforming to Contemporary formal documentation standards is

- received by the Chairperson of the meetmg thhrn two weeks then the d1spute resolutlon

- : process will be mggered

The Chalrs of the AMPT and AMTT w11] be held by a representatwe of one of the - |

a ) Partres Each Chair will rotate annually among the four Parties such that no Party will be °

the Chair of one team more than once in any four-year period. - Furthermore; the Chair _
~for the AMTT will always represent a- different Party than the Chair for the AMPT so that
- the Chalrpersons of the AMTT and the AMPT are never representatives. of the same Party
‘at any given time.” A Chairperson-elect will be appointed for each team to succeed the
Chairperson at the expiration of the Chairperson’s one-year term. This appointment must
‘ consrder the Chalrperson rotatlen protocols set forth in this paragraph :

TMOU9Al

Y% MOU AL

7 Sense of MOU 9.B,1 and 2
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All decisions made by the AMTT and AMPT will be tade by voting |
representatives of each Party at regularly scheduled or ad hoc meetings according to the
aforementioned notification and absentee rules. All decisions made by the AMTT must
be made by Consensus or will be referred to the AMPT. All decmons made by the
AMPT will conform to the followmg poss1ble outcomes: -

A 4-to 0 vote (Consensus) cames the motion;
» A3-to-l vote mggers dlspute resqutxon protocols
A 2-to~2 vote leads to further. dlscussmn

| ' ' A 3-to—0 vote (absenteexsm or abstentmn) tnggers d1spute resolutlon =
v C3. Repornng SRl
" An adaptive management report wxli be prepared each year by the AMTT and . i

: apprOVed by the AMPT. This annual report will document monitoring and data _
. assessment approaches and results from the previous year, identify any possible tngger

events that occurred which require an adaptive response, propose the adaptive response to.

be taken, report on results of adaptive responses taken since the most recent report, and
evaluate spending guidélines involved in categonzmg major, minor, and emergency
responses. This report may also include any other diagnostic studies conducted as part of
adaptive responses. Documentation of monitoring and data asséssment approaches and
other diagriostic studies will be achieved by compiling field study reports prepared by the
Parties that conducted. or fuinded individual field studies. The compllatlon of these field
- study reports, as well as preparation of report sections identifying trigger events and -

- adaptive responses, will be conducting under the joint oversight of the AMTT and AMPT

Chairpersons or their designates. The annual adaptive management report will be .
- presented at the annual meetmg of the AMPT to the BCWC BCWG and other .

o stakeholders

: V C.4 Adaptlve Response Process

Aﬂer a trlgger event has oocurred one of three. types of adaptwe responses w111

~ follow: Major Minor, or Emergency Responses. Major Responses are defined as non-
‘emergency changes to hydroelectric project facilities and/or flow operations that exceed a -

value of $25,000, adjusted for inflation from the date of this agreement. Minor
Responses are defined as non-emergency changes to hydroelectric project facilities
and/or flow operations that are less than a value of $25,000, adjusted for inflation from
the date of this agreement. Emergency Responses are adaptlve management responses
that must be dealt with promptly (e.g., situations that create unsafe conditiens or undu]y
+ threaten salmon or stesthead populatxons or individuals). Emergency Responses that -

o requlre a change to hydroelectrm project facilities and/or flow operations that exceed a

" value of $100,000, adjusted for inflation from the date of this agreement, must be -
.approved by the AMPT; otherwise they may be approved by the AMTT. The AMPT wil]
" treat the dollar amounts listed in this paragraph as flexible guidelines, and will evaluate _

these numbers and. revxse them as necessary a8 part of the yearly report. Any member of
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the AMPT may propose an adjustment to these spen'ding guidelines for any action.
Adaptwe Management responses from any of these three categories may be required to |
conform to decision-making processes such as the Federal Power Act, NEPA, CEQA, or

Clean Water Act’ protocols and any | other appropnate state or federal law

Major Responses will be proposed in the annual report and will be proposed for

,ﬁmdmg according to response prioritization protocols described below, ‘Responses that
“ would be appropriately funded by the WAF or AMF would be approved at a regnlar
" AMPT meeting and the USFWS would then réquest disbursement of the money from -
USBR according to USBR protocols. Responses that would be funded by other agencies
" will be described in a proposal formatted per Contemporary guidelines of the targeted -
- funding agency and will include, as a minimum, justification and alternatives, expected
- benefit, and the priority of species to be affected by the proposal. These response -

proposals would be submitied after their approval by the AMPT in late March, at the

_ earliest opportumty for fundlng by target ﬁmdmg ageneles 7_

Mmor Responses w111 be con51dered and may be approved at the next regularly

 scheduled or ad hoc meeting of the AMTT or AMPT. Emergency Responses may be

considered and approved at ad hoc meetings of the AMTT and/or AMPT, dependlng on
the tnagmtude of the change requlred as specified above :

A C 5 Prlorltlzmg Response Proposals

All adaptwe responses proposed by the AMTT will be pnontlzed by the AMPT

| 'accordlng to adaptive management objectives specified.in this document (Table 4) and
.- Contemporary objectives developed through the adaptive management process, fisheries

management strategies, effectiveness, and species and ecologically based action
priorities. Balancing adaptive management objectives, fisheries management strategies,

7' effectiveness, and action priorities may be very complicated and will not llkely bea mete o

echamcal exercise that could be captured in a flow dlagram

Several cmterla will be cons1dered in pnontlzmg adaptlve management responses
These criteria are not necessartly ranked because conflicts between orlterta may need to .
be balanced or 1ntegrated o :

e Responses that promote conservatron strategles such as those promoted by
" 'federal and state endangered species laws, will take precedence over those -
. - proposals that only promote production strategies such as those embodied in

- “the CVPIA’s goal to double natural production of anadromous fish.

* The Contemporary status of salmon or stéelhead populatlons accordlng to
" - federal or state endangered species laws will help determine prioritization of
proposals. For example, responses benefiting species. listed as endangered -
“will take precedence over those affectmg threatened candrdate or unhsted
" species. : U

. _Contemporary foderal endangered specnes desxgnatlons w111 take precedence
‘over Contemporary. state des1 gnations. :
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-« Alternative response proposals that balance the needs of more than one
' 'specres will take priority over response proposals focused on individual -
- spec1es even if otherwise equally ranked.

. B1olog1ca1 effectlveness will be consrdered when rankmg response proposals.
Those proposals having the maximum long-terrn benef t will outwelgh those
havmg only short-term benefits, x :

- Cost-effectiveness will be cons1dered when ranking response proposals

. The effeot of actrons on the local comrnumty and on the maintenance of
. renewable energy production will be con31dered in pnontlzmg adaptive
= management responses. . ' -

. ‘Spec1es and ecological action pnontres wrll be used to rank responses
~Responses that promote the recovery of an entire population will take
- precedence over those that only ensure year-class success, Responses
~ providing either of these types of benefits would outweigh those providing
_only protection of individuals. Finally, resporise proposals bénefiting adult -
- salmon or steelhead would outwergh those beneﬁtmg only Juveniles.

- Although adaptive resporises are generally de31gned to benefit salmon and g
-~ steelhead populatlons envrromnental/ecologlcal consequences will be
- considered as well; the function of ecosystem processes should not be
compromrsed to benefit only a smgle species. - - '

_- ‘Responses must be techmcally and admrmstratwely feasrble

_ V C.6. Budget Revrew

At the yearly scheduled AMPT meetmg, budget reports w111 be recewed from
cooperatmg fumding sources including TNC and any agencies contributing to adaptwe
management funding. These budget reports thl be used to 1dent1fy fundable adapttve
management tasks ‘ L : SR

V D Momtormg and Data Assessment

Extenswe data sets will be collected and dlverse anaIyses wdl be performed in the
course of implementing monitoring and data assessment under this AMP. Contemporary
scientific standards, guidelines, and protocols will followed for all study design, data
collection, and analysis. Furthermore, ménitoring and data assessment methodologies -

will be standardized to the maximum extent possible with Central Valley-wide

momtonng and research efforts meludlng CAMP, CMARP and EPA protocols. .

Durmg the course of AMP 1mplementat10n clrcumstanees may- arise ‘that suggest '
changes to existing monitoring and data assessment approaches These may include the
need to refine existing approaches, budget shortfalls, emergencres or the 1dentrﬁeatlon of

: unantrclpated monltorlng needs S
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. Refinements of existing éppﬁacheg may be proposed by the AMTT if the AMTT .
identifies problems with existing approaches. If the proposed refinément to a monitoring

. and/or data assessment approach requires no additional funding and has no programmatic

consequences, ther the proposed refinement may be implemented upon a Consensus
decision by the AMTT. Ha proposed refinement has either funding or programmatic
consequences, or was proposed in response to changes in overall management approach,
then the AMPT would be required to approve the proposal by Consensus before the
proposed change is implemented. et R

. Twa other circumstances may arisé that would require a special proposal by the . .
AMTT to the AMPT. If any budget shortfalls are encountered in the course of

‘implementing adaptive management monitoring and/or data assessments; the AMTT"
would prepare, in & timely fashion, a special proposal to the AMPT. The AMPT would
then meet to discuss, and possibly approve; either changes in funding or changes to the

" ‘monitoring and data assessment approach, at either the AMPT’s annual meeting or an ad

- hoc meeting. - ' : T S B

‘Similarly, if an emergency arises that suggests urgent changes to monitoring . -
“apdfor data assessment approaches, or require changes to AMP flow and/or facilities
~elements, the AMTT will convene an emergency meeting, diagnose the problem, and .
~ submit a special proposal fo the' AMPT. . The AMPT would then consider convening an -

" emergency meeting where it would discuss,-and possibly approve, either changes in -
fanding or changes to the monitoring and data assessment approach. - . -

R The AMP does not propose spehiﬁd_di&gnostic studiés,"-but adaptivé'managément- S
- objectives included in the AMP do recognize the potential need for diagnostic ‘studies to

pinpoint possible shortcomings in proposed restoration actions and fo assist.adaptive - _
management. Potential diagnostic studies identified in the AMP include diagnoses of -~

o potential fish barriers, possible problems at fish ladders, assessment of ramping effects on

" anadromous salmonids at the 0.1 foot/hour Ramping Rate, water temperature modeling,
and instream flow modeling. It is possible that other diagnostic studies may be required -

~during the term of this plan. 1f the AMTT determines that any diagnostic study is needed -

" - to refine an adaptive mapagement approach or to determine the appropriate response to a
trigger event, the AMTT will prepare a proposal for the consideration of the AMPT. No
. work will be initiated on diagnostic studies without the approval and direction of the
| V.E. Funds Management
" All decisions about funds management will be made by the AMPT at regularly
scheduled meetings formaily announced to the BCWC, CALFED, any person requesting
“'such notification, and the public following the protocols listed herein. All Parties of the
AMPT will jointly and aggressively pursue additional sources of funds at times when
' funding needs can be predetermined. The AMPT will work to conserve the CALFED

‘Monitoring Fund to be used primarily as an emergency funding mechanism.. ~
" Disbursement of money from this fund will be allocated evenly over the term of the -
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AMP, with a budget of approx1mately $50,000 avallable per year to meet emergency
needs. The balance of the fund is 1ntended to prowde a prudent reserve for unant1c1pated _
momtormg/emergenmes ' . . '

V F. Dlspute Resolutlon

- The MOU prowdes for a dlspute resolution procedure that aplees in the event -
'any one of the Parties believes there is an issue regarding the interpretation of, or
-¢ompliance with, any provision of the MOU including this AMP (other than an issue
_ involving determining protocols for fundmg prescribed instream flow release i inereases
utilizing the WAF or the AMF'), or to resolve failure to reach consensus; Disputes
_involving protocols for funding prescribed instream flow release increases utilizing the
"WAF or the AMF " will be addressed later in this section. The following dispute

resolution process conducted 10 resolve a dlspute about one or more adaptive

management elements'® is in no way intended to alter or terminate the obligations of the S
Parties to carry out any other adaptive management element identified within this AMP Jr T
Wthh is not speclﬁcally in'dispute. The disputing Parties agree to devote such time, o o
resources, and attention to the Adaptive Management process as needed to. attempt to o ‘
resolve the dlspute at the earhest time possﬂ:le

V. F 1 Dlsputlng Party—-Llcensee

In the event that such an issue anses where the Lloensce is the dxsputmg Party,

~ the Licensee shall provide written notice of that issue to each of the other Parties. The . -
~ Parties will then meet within 30 days of the written notice in an effort to resolve the issue.
~ If resolution is not achieved within 14 days of the meeting, Licensee and the Resource * : :
Agencies (collectwely) will-each choose a person, and together, those two persons will .~ - =+ |
choose a single third party who will act as mediator. Choosing a mediator is the sole role =~ S
- of both individuals. The Licensee and Resource Agencies will bear the cost, reSpecuvely, o ;
~of the person they chose to select the medistor, Licensee and the Resource Agencies - _ L 8
shall make their respective choice within 14 days from the date of any determination that - : . :
resolution has not been achieved, and the third-party mediator shall be chosen no later '
than 45 days from such date of determination that resolution has not been achieved. The. R
third-party mediator shall mediate the dispute during the hext 60 days after their -~ -~ a
selection, The cost of the mediator shall be born equally by the Licensee and Resource o o
. Agencies. Any of these times may be extended or shortened by mutual agreement of the

- Licensee and Resource Agencies or as necessary to conform to the procedure of an , . S
agency or other entity with jurisdiction over the dispute.’ If resolution throughnon- .~~~ - -~ .~ |
binding mediation is still not achieved, the Resource Agencies and Licensee shall petition ' |
FERC to resolve the subject dispute for those actions within FERC’s jurisdiction. Any

such petition’ shail include the administrative record of the mediation process. Resouroc
*." Agencies and Licensee will be respons1ble for assurnmg their respectlve costs for any

" MOU 14.0

19U MOU 140 - -

192 Adaptive management elements 1nclude but are not l:mlted to objectives, momtormg and data assessment . . .
approaches trigger events, Tesponses, end points, or roles and responsabllmes o _ _ . .
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such FERC process. For those issues falling oufside the scope of FERC’s jurisdiction,
where any one of the Parties fails to achieve resolution through the dispute resolution
‘process described above, then any one of the Partles may seek any available approprlate
admmlstratwe and/or _]ud](Jlal remedxes 103 .

V. F 2. DlSputmg Party—Resource Agency

In the event that such an issue arises in whlch one of the Resqurce Agenc1es is the

‘ d1sput1ng Party, the disputing Resource Agency shall provide written notice of that issue
. to each of the other Partjes. The Parties will then meet within 30 days of the written
notice in an effort to resolve the issue. If resolution is not achieved within 14 days of the
meeting, the dlsputmg Resource Agency and the other Parties (collectively) will each
~ choose a person, and together, these two persons will choose a single third party who will

- act as mediator. Choosing a mediator is the sole role of both individuals. . The dlsputlng
“Resource Agency and other Parties will bear the cost, respectively, of the person they
‘chose to select the mediator. The disputing Resource Agency and other Parties shall
make their respective choice within 14 days from the date of any determination that .
resolution lias not been achieved, and the thlrd-party mediator shall be chosen rio tater.
than 45 days from such date of determination that resolution has not been achieved.. The
third-party mediator shall mediate the dispute during the next 60 days after their
gelection. The cost of the mediator shall be born equally by the disputing Resource
Agency and other Parties. Any of these times may be extended or shortened by mutual
agreement of the disputing Resource Agency and other Parties or as necessary to conform

" to the procedure of an.agency or-other entity with jurisdiction over the dispute. If -

resolution through non-binding mediation is still not achieved, the disputing Resource
- Agency and other Parties shall petition FERC to resolve the subject dispute for those "~ . -
. actions within FERC's jurisdiction, Any such petltnon shall include the administrative
' record of the mediation process. The dlsputmg Resource Agency and other Parties will
: _-be responsible for assuming their respective costs for any such FERC process. For those -
- issues falling outside the scope of FERC’s jurisdiction, where any one of the Parties fails _
to achieve resolution through the dispute resolution process described above, then any-
one of the Parties may seek any avallable appropnate adrnmlstratlve and/or ]udlcml -

o remedles

' V F 3. Water Acqmsitmn Fund

If Consensus regardmg flow changes is not achaeved by the AMTT or AMPT
- Licensee and the Resource Agencles (collectively), each will choose a person, and
" together those two persons will choose a single third party who will act as mediator.
Each Party shall make its choice within 14 days from the date of any determination that -
" “Consensus has not been achieved, and the third-party mediator shall be chosen by those -
Parties nio later than 45 days from such date of determination that Consensus has not been
~achieved. - These times may be extended by mutual agreement of the Resources Agencies

W ou140
Mou 140
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and Licensee. If Consensus throngh mediation is still not achieved, the Resource

Agencies and Licensee reserve their right to petition FERC to resolve the subject action,
Resource Agencies and L1censee wﬂl be respons1b1e for assummg their respectlve costs

'7 for any FERC process

However, in the interim, instream flow releases determmed to be necessary by the
Resource Agencles through the aforementioned protocols will be provided by Licensee . -
until there is either Consensus or FERC approval of the additional instream flow releases.

. WAF moneys shall be used to implement consensually agreed-to or F ERC—approved
_ actlons and mtenm actions that have been taken pendmg FERC actlon

| _V F.4. Adaptwe Management and

For dlsputes ansmg regardmg the ﬁmdmg of prescnbed instream ﬂow increases,

‘the protocols will be the same as for the WAF described above. For disputes arising -

regarding funding facility modifications, the protocols will-the $ame as for the WAF

.. described above, with two exceptions: (1) no interim action will be implemented prior to

any required FERC approval of a license amendment or other necessary action by FERC; .
and (2) for all actions resolved by FERC, in which Licensee is in the minority opinion
(opposing a propased action expendlture), the AMF will contribute 60 percent of any.

- resulting facility modification cost; in the case of Licensee being in the majority opinion -

(in support of a proposed action expendlture), the AMF w1lI contnbute 10(} percent of

any resulting famhty modlﬁcanon cost. .

S MOU 9.2.A.3.
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. Draft Adapive Management Plan

, VII APPENDIX OF PROPOSED FERC LICENSE ARTICLES

AFFECTED BY ADAPTIVE MANAGEN[ENT

Th1s appendlx will llst the text of proposed FERC 1lcense articles that pertaln to

- FERC Project No. 1121 facilities or operations that will be affected by provisions in the :
AMP, Contents of this appendix will be prepared in tlme to be 1ncluded in the Draft -

EIR/EIS and draft license’ amendment
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