
CALFED PHASE II.~
INTERIM .REPORT

Agency Review Draft

February 16, 1998

CALFED
--~ BAYDELTA

PROGRAM

E--0351 90
E-035190



- February 16,. 1998.

CALFED Bay-Delta Program
1416 Ninth Street, Suite 1155
Sacramento, California 95814

.1~

E--0351 91
E-035191



.~ ither we.have hope with~ us or :we don’t. ,itis a dimensio~ of the
~ ,soul and is not essefitially dep.endent on some particular observation

~ of the world. It is an orientation of the .spirit, an.Orientation of the
hear~. it transeends the world that is immediatelY experienced and is ’
anchored somewhere beyond its l~orizons. Hope in this deep and powe .~

. ~ense is not tlie same ~ joy that things are going well or a willingness to
¯ ¯ invest in enterprises that are obviously.headed forearly success, butrather

" an ability to work for something because it is good, not just becatme it. "
stands a chance to succeed. Hope is defmitely.~ot the same thing ~
optimism.. I~ is,~ot the conviction that s6mething will:~, out we~ but the.

certainty that §ometl~g makes sense r~ga~dless.ofh6~’it ttm~ o~. It iS
hope, above all, which gives the Strength.to live and continually try new

-- Vadav Havel
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EXECUTIVE OVERVIEW

Āt th~ confluence of California’s two largest rivers, ,the sacramento and San Joaquin, the San.

in the western United States..The Bay-Delta is a haven for plants and wildlife, suppo .rfingover
750 plantand animal.species. The Bay-Delta Supples drinkingwater for two-thirds of~ ~ ’ "
Califo~mia’s citizens¯       ~         . andirrigation,       .        ¯ water, for 200. crops~ .. which., make. California. ~ the.. world’s.       ~ :~:largest.. ~
agricultural economy

There is "rich history of eontliet over resdurce managementin the Bay-Deltasystem, .... For, .....
decades the region has been the focus of competing interests-economic and ecological,

[:~’~ and agricultural. These ..conflicting demas..ds have restflted -~ a number of reso~Ce threats to the
!i~ i Bay-Deita: declining wildlife habitat; sey::era~native Plant and .animM species be.~oming ’ " ’

threatened with extinction; the degradation of the Delta as a reliable source of high-quality water;
and aDelta levee system,faced with an unacceptably high risk of failure.       .

Even though en’vironmental~ urban and agricultural mt.grestshave reeogniz’, edfileDelta as critical,

~..
for dee~ides they were unable to agree on.appr0pfiato.management of the Delta resources. "

° Consequently, the numerous "traditional" efforts made to address the,Bay-De.1mproblems,.
including government decrees, private remediation efforts and seemingly endless rounds of
litigation have failed to reverse the steady decline of the Delta as fis~and wildlife habitat or as a
reliable source of high-quality water. ’

.~ ._ The CALFED Bay-Delta Pr, ogram (Program) is anopen, collaborative, state-federaj"L~takehJider:
efforf seeking to develop ~a ~omprehensive 10ng-term plan to restore ~eosystem health and
improve water management for beneficial¯uses of the Bay-Delta.syste ,m. TheProgr4m... is
fundamentallydifferent from previousrfforts because it seeks to address ecosystem r.estoratior~

¯water quality, water supplyreliability and levee and ehannel~integrity ~ co-eq.ual program.
purposes.. The Program is ~oeusing on alternatives that." :

¯     improve and increaseaquatic and terrestrial habitats and_improve eeologieai -
funetious in theBay-Delta to support, sust .’~ainabl.e, populatigns of diverse and
valuable plant and animal species;

¯ p~ovide good water, quality for all beneficial

¯ reduce the mismatch between Bay-De! ,ta water supplies and current mid projected
~ beneficial uses dependent on the Bay-Delta syst ..era; and

- ~ ¯ reduce the risk to land use and associated economic activities, water supply
¯

.. infrastructure, and the eeq.system from catastrophic breaching of Delta levees.

~
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The CALFED Program has used public workshops’, an advisory council, technidal work groups,
and an interagency team to identify and evaluate potential long-term solutions. This work was
.divided into three discrete phases~ In Phase I, completed in September1996, the Program ’
identified ~e problems confronting the Bay=Delta system,~ developed a mission statement and

¯ guiding principles, and devised three basic ~ilternafiVe ~appi’oaehes.to solving the prolJlems..

InPhaseII the Program has refined the preliminary alternatives, is conducting a comprehensive
programmatic environmental review ofwhieh this report is a portion and is developing
implementation strate~e~. A final environmental document is scheduled to be completed by
December 1998.":                        ~.             ’ " ¯ " . ’~- : " ’

In Phasel!I, ~e~g in December 1998, theProgr~, i including any additional site-specific
environmental review and permitthg, will be implemented.                       ¯

This Phase II Report.is one ofm~ny supporting documents published in conjunction With the.draft Pro’grammatie~ Environmental Impact Statement. / Environmental Impact Report (EIS/EIR).

The main body of.the.EIS/EIR provides a technically-oriented analysis of the broad~ -
environmental~ effects.that might accompany progritm implementation. This Phase H~Report
describesthe CAL~D proee~S, solution ¯ ~’ "" :" :~.. :" "~ " " ~
alternatives and the fundamental program: . " :: ......" " ’ ’~
concepts fliathaV~ guided theii=development, "" .... r:,
and analyses that have ~ievealed the ° ’ ¯ "
comparative teelmical advantages of each- :/Documents

¯ alternative: Fhaaiiy;this rep0rt deserib~s
how the �~FED agene.ie.s will use analysis

- results ina publie process to proceed to "
seleetioii of a preferred alternative by
December i998. This Phase II Reportand
the Executive Summary oft he EIS/EIR are    12Appendices

¯ being widely disseminated.. The fidl . -. .
¯ EIS/Ellt, Other teelmieal appendlees, and
supporting tectmi.eal reports-2 c6mprising. ~ " .- " ~
thOusands of pages -- are available from CALFED. ¯ i :’ .: - .:

Some basic e0neepts related to the Bay-Delta system and its problems have guided the
deve.!opment of potential CALFED. solutions. First, water in the system is most .valuable for all
uses:at times when it is scarce:~ We eantake advantageofthis time value of Water to divert water
to offstream and gr0undwater:storage in times.of high flow inorder to release it for agricultural,
environmental, and urban purposes in times of shortage when the greatest �onflicts exist among
the competing-uses.              " ’        - ¯
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Second, many of the system’s problems are interrelated, so .the solution must be comprehensive:
no single action or projectcan possibly resolve all the conflicts: Many specific program
elements will need to be: a part of any solution~ including program elements .for ecosystem
restoration, water quality, water use efficiency~ and levee and chaunel integrity. The Program
alternatives evaluated in this EIS/EIR fall into three basic approaches to solving the problems:

Alternative 1 ’ in eludes programs for ecosystem restorati0n,.water quality, leveeand ’
channel in.re .gd’ty and water use efficiency. In addition, Altemative 1 propos.es existing
Delta channels for Wat~ conveyance with Variousstorage options.

.Alternative 2 - includes programs for ecosystem-restoration, water qu.ality, levee and
.~hannel integri~ and water use effici.eney. In addition, Alternative 2 Proposes significant
modifieati0ns 0fDe!ta channels to increase water eth~eyanee aer0ss the Delta combined
with a variety of storage options.               ..: .    ~.      .

Alternative 3 :"ineludes programs for ecosystem restoration, water quality, levee and
channel integrity and water use e.ffieieney. In additio~ Alternative 3 includes Delta

. channel modifications coupled with a conveyance channel that takts ~¢ater around the
Delta and a variety of Storage options. .~ , .... ’        . .          .,~..

Each alternative must satisfy six:solution principles adopted by.the CAL. F.ED Bay~Delta . , ’ ~ ~
Program. Any acceptable solution will:                                           ~.~

¯ ~" reduce maj0reonflicts among beneficial usesofwater;.

-~ ¯ ’.~ focus onSolving problems in all problem areas, Improvements for some problems
,. will not-be made wi~out corresponding improvements .for ~other problems;

¯ be implementable .and maintainablewithin the foreseeable resources Of the
Program and stakeholders;                       .

¯ ’. have political and economic staying power andwill ~usta~u the resources they
were designed to protect and enhance; i: ......

¯ have broad public acceptance and legal feasibility, and will be timely and:..
relatively simple to implement Compared with other alternatives; and

¯ will notsolve problems in the~Bay-Delta system by redirecting significant
negative impacts, when viewed in their entirety, within the Bay-Delta or to other
regions of California, "
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In Phase H, the Program has performed technical analyses, to determine how the garec ~t~ematives
perform when measured,against. 18 distinguishing ehar.aeteristies. All the alternatives share a
high level of performance by virtue oftheprogram elements that are common to all three:
ecosystem.restoration, water quality, levee and charm, el integrity and wateruse efficiency. The
distinguishing characteristios.are intended tohelp theCALFED agencies and members of the ¯ ¯
public determine the relative performance levels of each alternative. The ~stinguishing
eharacte, risties include how each alternative is pred~:’eted to~aff.eet:

¯ IN-DELTA WATER QUAL1TY .... ¯ ’ ’~ STORAGE AND REi,EASE 0~ WATER
¯ EXPORT WATER Q~JALITY , ¯ WATER TRANSFER OPPORTUNITIES
¯ DIVERSION EFFECTS ON F~.qHERIES ¯ SOUTH DELTA ACCESS.
.¯ DELTA FLOW CIRCULA. TION., ,~ ¯ "    TOTAL COST .
y " WATER SUPPLY OPPORTONITIES
¯ " ~SSURANCES DIFFICULTY ¯ LAND USE CHANGES
¯ OPERAa~ONAL rLmaB .tarry ¯ ¯ SOCIO-ECONOMiC:n~P~CTS
¯ P~ISK TO ExPoRT WATEK’SUPPLIES * . ABILITY TO PHASE FACILITIES
¯ ’ (,~)N.SIS .TENCY WITH,THE SOLUTION~ .: ¯ ¯ BRACKISH WATEK HABITAT

¯ .
PRINCIPLES. ,. ~’-.., , ..~

’ e " " d through.Among these characteristics, s0m were foun the evaluatio re ss t to:v e
among the three altematives, while other characteristics .tm!y allowed u.s to distinguish
differences in pe, rformanee... These more critical bharac~eristigs are the ones in.the leRcolumn
above. ’

The,analysis showed that, with ri~speet to, thesecritieal distinguishing, characteristics,
Alternative 3 provided greater performance~ foH0wed by Alternative.2. For two
distinguishing characteristics, Export Water Quality (sp~ecifically sa!t, organic carbon, and
bromide) andDiversionEffects on Fisheries~ Alternative 3~appears to offer resource
management advantages. However, Alternative 3 also offers the greatest challenges in
terms of providing adequate, assurances and implementability. ¯ ¯

CALFED has not identified a preferred alternative. Although technical performance has been
assessed; there are additional factors .that may affect the selection of a preferred alternative. A
great deal of dialog will need to take place among elected offieials,CALFED agencies, local
agencies, interest groups, and the public before a decision can be made. Together, all interests
will need to answer questions such as: ¯            ~

¯ How well does each alternative meet the CALFED solution principles? Is any
one alternative elearly~superior to others?

¯ Is the construction.of water¯ facilities (such as an isolated conveyance facility)
¯ acceptable to the public, irrespective of technical merit?
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¯ Are beneficiaries willing to pay for a .comprehensive Bay-Delta solution?"

¯ Can we devise an adequate set of actions and mechanisms to assure that the
program will be implemented and operated as a/~eed?

Delibeiiafi0ns thatenable us to answer these questions and Select the preferred, alternative.w!ll be.
the focus for the rest of Phase H of ffae Program, This.report will help you prepare to participate
in these deliberations. It includes a summ~’y of thework conducted thus far in Ph~e II of the ’
eAI_,FED Bay-Delta Program. It is structured io introduce the Program (Chapter 1) and describe
Some significant fundamental Program concepts (Chapter .2). It also describes the Program
alternatives (Chapter 3), explains the technical ev.aluation (Chapter 4), and explains :~e pr~c.ess
that the CALFED agencies will use. to identifya pi~eferred alternative (ChapterS)i- : ’:: .

The format of this r~ort ki~ludes "sidebats;" that identify the issuesof coneerli or ar~as Where
greater detail is providedon a particular topic. Because tl~s is a sm~mary rep~ 0f~e Phase. lI

and Report where additional information and/or detail may be form&...

DRAI~ 2 For Discussion Only ¯ Vii Februa~.16i 1998
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1.. INTRODUCTION

A maze of tributaries, sloughs.and islands, the Bay-Delta is the largest bstuary on the.West
Coast. It is a haven for plants and wildlife, supporting over 750 plant and anim~ species. The
Bay-Delta is critical to California’s economy, supplying drinking water for two-thirds of

agricultural economy. Altfiough all~a~ee on,its importance for both habitat and as a reliable
source of water, few have agreedon how to manage and protect this valuable resource.

The CALFED Bay-Delta Program.was established, t° reduce conflicts in the system by solving
problems in the resource areas of ecosystem quality, water quality, water supply reliability, and
levee and channel integrity. The Program ~eeks to do this by developing a long-term
comprehensive plan that will restore ec0M#S~ heal~ and improve water management for

"
beneficial usesofthe

¯ Bay-Delta system. The ’ ,. , o:.o ....
Program has craRed " ¯

[::i;
alternatives that recognize

quality improvements
that will protect Delta
drinking water supplies
and improve the quality                             ’:::
.of aquatic habitat..                                 ":

Dblta levebs and ¢h~els :
will protectagricultural,                                 ; ’..

[ urban and environmental
uses within the Delta and ¯
protect the quality of
water used elsewhere in,
the state. Water
eous.ervation .ap.. d

assure the.eftieient use of
¯

existing watersupplies as well as the "
Geographic SolutionsScope.ofProblems and

deveiop’ed through tl~e Program.             ., ~:

¯ DRAFT - For D~scussion Only 1 Introduction
~ ’ Fdbruary ta,
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Sacramento/San Joaquin Delta .. ’~

: Februar~ 16, 1998 ’ ~
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!

****’.insert map of CALIFORNIA showing Delta watershed boundary and major
tributaries****

California
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A Vision from Year 2030.
Return to a Healthy Bay-Delta System

For a third straight year, biologists have observed inconvenience of unexpected Water shox~ages..
record returns of winter.rim chinook salmon to its Innovative programs of water conservation and
C̄entral Valley spawning streams. Over the p.ast :: water recycling have allowed all water users to

:>three decades, habitat rehabilitati.on and ¯ reduce their demand onCalifomia’s water resources.
.improvements in fiver" flow management have With an efficient water market in place, many water

:.provided the impetus for rebounding populations of providers are relying on short-term voluntary water
all the major migratory and resident fish in tlie Bay- transfers and local groundwater’ management
.Delta. There are no longer any fish species in this programs to. see them through the dry period.
:’,system listed under,the Endangered Species Act. Although transfers were initially controversial, local
The combination of a rigorous management program governmexits and water agelaeies have worked out
,̄~with~re~tor .ed natural stream flows have ~ed arrangements for water transfers that protect local
.the adverse effects of undesirable exotic species in economies and water resources. Sustained
the aquatic environment. For thefirst time since the improvements in.the fish and .wildlife populatiofis
~. early part of the twentieth century, both the have led to reduced environmental restri.etions on
commercial fishing industry and the sport8 fishery the. opemtious of the. State’s water conveyance
are thriving along coastal California and in the facilities, so water .can be trahsferred from

i~Delta- ,groundwater banks and other storage facilities to the
. areas of greatest need.

Other wildlife resources in the Bay and Delta.
’ have experienced a similar revival. The substantial All of the State’s. water users have benefitted
restoration of riparian habitat upstream and in the from better water quality in the Delta. Better
.Delta has reversed the decline’of both aquatic and management practices have"substantially reduced
.terrestrial species that were threatened with the negative effects of agricultural run-off in the.

i:’extinetion at the end of the last century.. The Delta and its-tn’butaries, and most of the toxic
:’innovative use of"set-back" levees and flood bypass tliseharges into the Bay and Delta’ have been
.easements on the upstream tn’butaries, and curtailed by a combined program of regulatory

,-:waterside berms in the Delta, provided ciitical dual eaforcement and economic incentives. Even the
- benefits during last year’Sheavy rains. In addition, long-term . problem
ia portion of. the flood waters were moved into abandoned mines ,is dose to resolution, as the
storage for later use by water users and to provide substantial investments in treatment and
environmental flows in drier times. Not only did the Centainment overthe past 30 ye .ars have.drastically

r avoid catastrophic levee failure and loss of reduced the Volume of heavy metals entering the.
agricultural resources,but the floodways provided a Bay Delta ecosystem. Thes~ water quality
~major stopover for the migratory waterfowl on the improvements have resulted in a cleaner, safer
Pacific Flyway. With its patchwork of res~tored supply of drinking water re1~ n large percentage Of

."habitat and working farms, the Delta,has become a Calfforfiia’s 50 million residents.
"favorite destination for hunters,~ anglers, and "coo-
tourists" alike, The return to a healthy Bay-Delta s~tem that

meets California’s needs was mad~ poss~le by a
Unl~e last year, with itsheavy rains, this year spirit of cooperation and grassyoots involvement.

promises to be extremely dry. Nevertheless, even , Many groups axe respons~le for, this success story¯ though California’s p6pulation now .exceeds 50 including " state/federal/local    partnerships,
million people, urban and agricultural water users .cons~rvancies, and local land owners.
will avoid the.economic, dislocation and

DRAFT - For Discussion Only " 4 Introduction
February 16; 1998
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Them0st intense conflictover theavailable water supply occurs ~luring times of drought. It is
during:these times that fish and wildlife ~e most stressed and demands for water from the Delta
are greatest..During periods of shortage, water holds, its highest Value for all uses. An important
part of the CALFED approach to this conflict is to take water from the system intimes of plenty.
and then release these flowsin times ofn~ed. By supplementing the existing flows during .
drought periods, the CALFEDProgram may be able to help prevent disastrous consequences to
fish populations that travel through, live-in or are in. some way dependent upon the Delta for
habitatduring critical life stages. Thr0tigh creation Of additional aquatic habitat along the rivers

¯ tributary to the delta, removing obstruetious to upstream fish.migration, recreating spawning
beds, restoring riparian vegetation, increasing the acreage of wetland, and restoring more natural
flow patterns within the. Delta, the Program hopes to help restore fish and Wildlife who.se
viability has been threat.en .ed by land and water development.

The CALFED Bay-Delta Program
began in June of.1995 to address ¯
the tangle of complex issues that Stat~ A~eneies .Federal A~eneies
surrounds the Delta. The
CALFED Program is a Resources Agency of California U.S. Department of Interior
cooperative, interageaey effort of -- Department of Wate.r Bureau of R~lamation

state and federal agenei.es with DephrtmentRea°urces 6fFish.and
-

FiShserviceand Wildlife :
¯ Game - ¯ Bureau of Land

responsibilities for the Delta. ¯ - Management
¯ California Environmental - ’ U.S. Geological Survey

~ State Water Resources U.S Army Coips of Engineersan executive director to oversee
ControlBoard .the process of dev.eloping a long- u.s. Environmental ¯

term Comprehensive plan for the California Department of Food . ProtectionAgency
Delta: The Executive Director and Agriculture
selected staff from the CALt~ED u.s. Dep~ent of Commerce

agencies to carry out the task, In .. - National Marine
Fisheries Serviceaddition, the CALFED agencies

interagency CALFED Program. - - Natural Resources
¯ team through multi-level technical . Conservation Service
and policy teams,. .- U.S. Forest Service

\ Western Area Power
¯ " . Administration

February 16, 1908
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The CALFED Program is an oisen, collaborative effort including representatives Of agricultural,          .
~b~m, environmental, fishery,businesS and nkral counties-who .have contributed to the process.
The.Bay-Delta Advisory Council:,: a 34,member federally chartered citizens’ advisory committee,
provides formal comment and advice to the agencies during regularly scheduled public meetings.
. In addition;~the CALFED proeess has included members of the public in development of every
program Component from ecosystem restoration-to financing. ¯

*** *insert.CALFED organization chart***
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Phase I

The Progrmn was.divided into three          "       ¯

Program identified the problems. AND SOLUTION PRINCIPLES/
" confrontingthe Bay-Delta, devdoped .~ ¯ ..

a mission statement and guiding The missian of the CALFED Bay-Delta P~agram is to
principles, and devised three    ~¯ d~elop a long-term comprehensive plan that will,
preliminary categories Of solutions, restore ecological.health .and improve water "
The,goals established during Phase Imanagement f.or beneficial uses of the Bay-Delta
are to providegoodw~t~ quality for system.
all beneficial uses; toimprove and
increase aquatic and terrestrial : ~ in addition, any CALFED solution must satisfy the

¯ Reduce Conflicts in’the ~stem Solutions ~,reduce major

and valuable plant and animal coiffliets amo.ng benefieia! uses of water.

species; to reduce the mismatch " ¯ ’ ~eE~uu~/e Solutions will focus on ~solving problem~
between Bay-Deltawater~supplies ~..:: ....-’ : :Pmblemateas. Impro~,ementsfor some problems will not be
andcutrent and pr0jeeted beneficial .made.without eo=esponding impr0v~ments for other

system; and to reduce the.risk to !and ¯ BeAffordab& Solutions will be impieme~able and ~

activities, water supply, / "" ..... and stakeholders:
infrastructure and the eco~yst.em .....-, ’ .....

~from’oatastrophio breaohin~g of Delta ’ ¯ B. Durable Solutions will hav.e p.oatical,and e~conolfiio .

.’levees. staying power and will sustain the resources,they were
designed to p~oteot and e .nhano~.

and agency review, the. Program ~. .acceptance and legal feasibility, and will be timely and
identified three preliminary ~ relatively simple to.implemeut compared withother
alternatives to be further analyzed:in, alternatives.

.Phase Tl. Th~ three preliminary " ’ ¯ H~e NO $igniflcantRedirectedIrapact~’ Solutibns willnot
alternatives each included Program solve problems in the Bay-Delta System by redirecting.
~ dements for levee system integrity, si~tifieant negative impacts, when viewed in their entirety,
water quality improvements.; ’ within the Bay-Delta or to other regions of California,

ecosystem restoration, and water use . ’. ......
efficiency and three differing
approaches to e0nv, eying water ’ "
through the Delta. The first conveyanceconfiguration reties primarily on the existing
conveyance system with some minor changes in the South Delta and a combination of ground

For Discussion On/y 7 ,, Introduction
February 16, 1998
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and surface water storage options. The MAJOR CONCLUSIONS,¯ ’ second configuration relies on enlarging " FROM PHASE I "
channels within the Delta in combination . ¯ :
with ground and surface water storage ¯ ¯ ¯ The complexity 0fthe problems will

.., options. The third configuration includes require a long-te~n sus,tained effort lasting
. in-Delta channel modifications and a. ’ perhaps 20~30 years toachie.vea healthy

conveyance channel that would move ~ Bay-Delta system, ’ ’ . ¯ ¯
some water,around the Delta in : - , , ° Based. on public co.mmen~ significant ¯

, combination With ~roulld and surface -,.~ Program elements are needed for levee
.. L . system integrity, water quali~y, ecosystem

~water storage options.. .....    ~ ~ ::" restoration and water use efficiency in al!
,- ~ , ¯ .... < .~. ¯ ": " ¯ alternatives~ These Program elements

remain rdati,¢dy unchanged between the
Phase II alternatives. ~ ....... ¯

,. ...... .... ¯ The altemative~ inust eno0urage local

.¯ In Phase II, the Program has refined the’ Program objeetives~thorthana
¯ preliminary alternatives, is. conducting ¯ ,regulatory ~pp~oach.
,, eomprel~emive~)rdgrammatic .....,- .

enviromental, r~vi6w, and is developing
. implementation Strat.e.gies....The final environmental document is scheduled f~)r release in -
.December I998...In phase !!., the Program has added greater detail t0ea~h of th.o Program
elemen~ (levee system integrity, wat.er quality,-ecosystem restoration, and water use efficiency)

’ . and crafted frameworks for a water transfers policy and watershedmanagem~nt coordination.¯
Pre-fe~ibili~y studies and modeling aided evaluation ofmany:variations~ of the three broad

> ~ altematives~ Phas. eII wi!l...~onelude .with~e selection of a preferred aitemative,development of
an implementation plan including financing and assurances, and completi.on of a final . .
programmatic enviromental irnpaet statement and report (Progtatmnatic EIS/EIR). A ¯
progr~atie EIS/EIR, also referi’ed,to as,.a first-tier document, is typically prepared for a series
of ~ctions that can be characterized asone large project and is required for actions proposed by or

¯ approved by California public agencies.

This Phase IIReport is one of many supporting doeum~-nt~ published in �0njuneti0n With the~.
draft Programmatic Environmental Impact S[atement/,Enviromnental Impact Report: (EIS/EIR).
The main body of the EIS/EIR provides a teehuieally-oriented analysis, of the broad

¯ .. environmental ~effects that might accompany program implementation. This Phase. II Report
describes the CALFED process, solution alternatives and the fundamental program, concepts that
have guided their devel0pm~nt, and analyses that have revealed the comparative teelmieal
advantages Of each altefiiative. Finally, this report describes how the CALFED agencies will use
analysis results in a public process to proceed to selection of apreferred alternative by December
1998~ T~s Ptiase H Report and ~ Executive ~ummaiy of the EIS/EIR are being,widely
disseminated. The full EIS/EI~ other technical appendices, and.suppoi~ing technical reports --
comprising tho~ands of pages -- are ¯available from CALFED.                  -      ~
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Phase HI ~- . ....

In Phase fir, following completion of the final Programmatic EISiEIR, implementation begins.
.-This period wi!l ".include additional site-specific environmental review and permitting necessary.
Because of the size and complexity :of any of the alternatives, implementation is likely to take
place over a period bf decades..~artq3f the challenge for.Phase II is designing an implementation
strategy that aelmowledges ~hist~ng  p!ementatiQn period ~and keeps allpartieipantscommitted

¯ to the successful completion of all phase~ of implementation.    ¯       .

During Phas; I,.the Program held " . ¯ ~
seoping meetings, teetmidal workshops, ~ ’ WItERE TO FIND PUBLiC,OUTREACH

Bay-Delta Advis0ryCouneil (BDAC) ’ " .- ¯ Program’s website (http:\\ea~. ed.ca.gov)
meetings, and public BDAC workgroup, ¯
meetings. This commitment to- active . Ton-free public information telephone line
pubfi� involvement has Continued ’ (1-800-700-5752)
throughPhase H with additional public . -¯ ¯ ¯

¯ . CALFED News, EcoUpdate andmeetings, presentations before foensed Faetsheets (available from CALFED Bay-- ...,
groups, media outreach to the general Delta Program, 1416 Ninth Street, Suite
~and ethnic media, special mailings Of.. : " 1155, Sacramento, CA 95814; phone 916-
iiewsletters, regular updated kfformation,
~ilaeed on the Program’s website and a¯.hew toll-free public information ¯ BDAC and other Public Meetings -,. .

~Between the Public Draft EIS/EIR and the Final EIS/EIR work will continue on defining and
seledting the:preferred altemativ.e. This.will include technical evaluations to refine Storage. , ¯
Options, select the method of Delta conveyance, determine the ~ippropdate operating criteria, and
develop the package of assurances. The CALFED agencies will work with elected officials,

alternative that reduces major conflicts in the system, is equitable, affordable, durable,
. implementable, and will not solve prgblems in the ~ystem by redirecting significant impacts.’

..The entire Program can benefit from further focused technical review and implementation
Planning..Program staff will develop implementation strategies for all Program elements:.in

DRAFT - For Discussion Only 9 ’ Introduction
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order to clarify the goals and objectives, underlying assumptions, tools and strategies, c0ncepmal
models, adaPtiVe management, and measures of sucdess. Chapter 5 more fully describes these¯

efforts.                             ¯ ~ ’        ~              ¯

¯
Workwill continuebetween the Draft and
Final. Prograunnatic EIS/E .IR, on’resolving
the~primary issuesof concem that remain ¯ ’
in this Phase II Report. A series of ¯
scientific/peer reviews and additional

¯ analyses will be linked through stakeholder
collaboration to .arrive at recommendations
for the preferred altemative and its
assb’ciated .implementation. including
fin ing and assuranc               "

’    ¯ ’" ; ¯ ~’ .     " " ¯ :

Some Bay-Delta statistics

Area Of the Watershed: The system drains more than 61,000 square miles, or 37% of the state.
Area ofthe Delta: The legal D~lta includes:738,000 acres.

Delta Inflow: Infl~w ranges from 6 to 69 million acre feet p~ year; average is 24 MAF.
Diversions: Over 7,000 diverters draw water from the system~ including 1,800 in,the Delta itself.
Delta Exports: The SWP and CVP draw an average of 6. MAF.from the Delta each year.
Flora: Over 400 plant spe.cies can be found in the Delta, not including agricultural crops.
Fauna:. ~The Delta harbors about 225 birds, 52 mammals~ and.22 reptile and amphibianspecies.
Fish: There are 54 fishspecies in the Delta;.and a total of 130 inthe Delta and Bay.
Marshes: There are 8,000 ,acres of tidal marsh in the Delta; originally there were 345,000’acres..

Levees find Channels: Over 700 miles of waterways ar.e protected by 1100.miles of levees.
Subsidence: Some Delta lands arJ more than 20 feet below sea level

~
-

Delta Farmland: Over520,000 acres are farmed in the Delta.
¯

PrineipalCrops: The most commonly grown Delta. crops ar~ wheat, alfalfa, corn, and tomatoes.

Agri’eultural Value: Average annual gross value of Delta production is $500 million..
Recreation: Recreational use of the Delta is ab0ut12 million user days per year~ ¯      " ¯
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2. FUNDAMENT  PROGRAM CONCEPTS.

T̄hree fundamental con"¢ep.ts rdated to the Bay-Delta System and its probl~ms~have guided:the
development of proposed CALFED ~olutions. These concepts are not now,blitthe Program has
looked at them in new ways in order to develop options for solving problems successfully.
These concepts are so important that. this chapter is devoted to a detailed des.c.ription Of them,

First, problems inthe four resources ~.eas of.ecosystem quality, water.quality, water S~pply
reliability,.and levee Syste ~m integrity are interrelated, . We cannot even describe Problems in
one resource area.without ~seuss’m.g the other resource: areas, It follows.that soluti6ns Will be
interrelated as well: many past attempts to improve a singieiesource area have aehievett limited"
success because solutions were too narrowly focused.

Second, there is great variation.in the. flowofwater through the syst~.and in~e demand for
that water, at any time scale wemight examinei, fromyear to year, bo~ceenseasolm., even on a
daily basis .~withina single geasgn, The Va199 offfater £or all tin. es,en .ds to var~ ~m6Oiding to its
scarcity and timing= W;e can take. advantage 0fthis variability to reduce conflict arid solve
problems in several resource areas.     .       ., ’    ’ ~" ’

.Finally, the solutions we4mpIementmust be guidedby adaptive.management. The Bay-Delta
ecosystem is exeee ~ .dha. gly complex, anditis subject.to constant ehang~ as a r6sult of factors as
diverse as global w arming and the introduction of ex0tic,species, we .wi.’.’ll ngedt? adapt our
management of fife. system as we learn from our.actions and as conditioix5 :~hange.

concept, is that of assurances. The preferred alternative will need to include a set of acfibns and
mechanisms.to ~sure that th.e program wilt be, implemented and operat,ed as agreed. Assurances
are discussed inC~apt0r 5.. ¯.

.Interrelationships

In the past, mosf efforts to. improve water supply,reliability-or.water.’
quality~ improve ecosystem health, 6r maintain and improve ~Delta levees
were singl~-purpose projects. A single purpose Can keep the seope~f a
project manageable, but may ultimately make the project more difficult to.

may lielp to. solv~ a Singl~ prohlem b~t have impacts on ~ther re~e.~,
causing ether’problems. This in turn leads to opposition. Ultimately no
problem is solved, or one pro.blem is solved whil~ others areereated~.
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The C/U.,FED Program takes a different approach, rec0gniz" ing &atmany of the problems in.the
Bay-Delta sYstem are interrelated. Problems in any one resource ar~a camiotbe solved ’
effec.tiyely without addressing problems in all four areasat once. This.greatly increases the
scope of our efforts, but will ultimately, enable.us to make.P.rogress and move forward to a lasting

What are the problems that"face the Bay~Delta syst~em ~iild~whyhav.e they occurred?~ At the.
s̄implestlevel, problems 0ceur when there, is conflict overthe use. of resources from the Bay-
¯ Delta system~ .As Califo~a’s populationin.ereases, we aslt more.~of the system and thereis more
conflict, Single-purp0se efforts to solve probi~ms often:fail to address the. eonflieL. Tothe extent ~
that these.efforts acquire or protect resources for one interest, they m.ay Cause impacts on other
res0ureesand increase .the level 0fc0nflid. Majorconflicts afesummarized below. ’ ’ .

-¯ Fisheries andDiversions The conflict between fisheries anddiversions results
.... .. pfimaril~ ~omfish mortality attribiitable toW~ter~riversions~ Thisineludes~direct

I0ss at pumps,redueed survivalwhen young fish ~e drawn,out:0frlver ehanuels
~to the.Delta, and reduced spawning sueeessbf.adults when migratory cues are
altered, The effeCts of diver, sions on species ’of special concern haveresulted in
regulations that restrict .quantifies and timing of di~cersi0ns. ~..

o Habit’errand Chhng s in Land Use-Habitat,to support variou  Sta ea Of
aquatic and terrestrial biota in theBay-Delta has. been lost because of land
d~el~pment audcoustmetion of flood control :faeii~ties to. protect developed land.
The need f6r habitat affects land development planning as well as levee ~ ¯
maintenance and planning. Efforts to restore the balance often require that land
used for        oses be dedicated to habitat.          " ¯ : ~ ~     "

¯ Water Supply Availability andBeneficiaiUses Aswater use and competition for
water have inereasedduring th~ past several decades, conflict has also increased
āmong users. A major part of this conflict is between the volume ofinstream
water needs and out-of-stream water needs, and the timing of those needs within
the hydrologic cycle.                          ¯ ...:      ¯ .,,

.. ° . Water Quality andLand Use Water quality can be degaded by land use and
" resulting runoff, and ecosystem water quality needs are not always compatible.

¯ " with urban and agricultttral water uses. ’

From th~se.eentral conflicts; the Program identified a series of problems in each resource area.
From each problem, a Program objective was.developed. The main. problems and objectives are
-shown on the following page; A complete set of identified,problems .and progr .am objectives i~"
contained in a technical appendix to the draft program!natie EISiEIR..
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.̄Together, the objectives reflect strategies for solving problems in the four resouy, ce areas:-
¯

. Ecosystem :Quality -The primary ecosystem quality objective ofthe Program is to
"Improve and increase aquatf.c and t.e.rrestrial habitats andimprove ecological functions in
the Bay-Delta t.o support.~ustainable populations of diverse and valuable plant and animal:.
species."¯ Th.e strategy to achieve this .objective is to reversethe decline in ecosystem
health by reducing.or e~ating faetorsw.,hieh degrade habitat; impair ecological
functions; or reduce the population size or health., of species. These factors may.cause
direct mort~ty of !!ants~ and animals in the system, but m0re 0itCh they result in indirect.

. mortality by degrading habitat conditions or functions. For this reason, ~the Program
objectives emphasize the ~provement of habitats aud ecological functions.

Water SUpPlY ReHabmtr .-The pr ary wat r   pp. y reli mty,, bjective of the
Program is to "Reduce the mismatch be .tyceen.Bay-Delta water supplies,and current and
projected beneficial uses ~endent on the Bay-Delta system.’: .The Program has a three-

¯ part strategy to’reduce conflietandmeet Water~ supplyeeliability objectives. This strategy
seeks to: reducer themismateh:betv~een supply and beneficial uses through a variety of
actions; reduce the impacts that water diversions have on the Bay-Del~t system; and
increase the flexibility to stereand transport water.

Water QuaU’tr -  eprimary Water quality obj  ctive of the Program is to ’ ’rovide good
water quality for all beneficial uses:." Good water quality means different things to
different users, and there are different ways to achieye the’objective.¯ .For exai~ple;

.̄ organic carbon tha( is naturally.present inDelta water can form carcinogenic treatment
~; byproducts in drinking’water, but this earb0a doe~ not generally pose problems, for ¯

ecosystem quality:: The Program?s Strategy to achievethe water qmility objective is to
improve source wat.er quality~by.re, dueing or eliminating parameters which degrade water
quality. The Program,s w~ter quality Sub-objectives concentrate on this¯ direct source
control approach.

~ Levee SystemlntegrRy = The primary system,vulnerability~objective of the Program is
to "Reduce the risk ~o land us’e¯ and associated economic activities, water¯supply,
inliaslructure, andthe ~cosystem ~rom catastr6phie breaching of Delta levees." Failure

¯ of Delta levees can result,either frbm catastrophic events such as earthquakes mid floods,
or fi~om gradual deterioration~ Subsidence oftheDelta island peat soils and settling of

’ .levee foundations places additional pressureon levees and increasesthe risk of failure.
The Program’s strategy fo~ achieving ¯the system"integrity objectives is to implement a
comprehensive plan.-to address long-term levee maintenance, stabilization, aud

agementemergency levee man .
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Significantly~ there are.mauy linkages among.the objectives in the four ’
:. resource areas and among the actions.that might be taken to achieve these ¯

objectives. Solving problems in four resource areas at Once does not
require a four-fold increase in the cost~or.the number of actions. Most
actions that are taken to meet Program objectives, if carefully developed .¯ and implemented, willmake simultaneous improvements in-two, three, or ~

~iiI
even four resource areas. This makes the scope of~e effort less daunting,.
.and the cost far more affordable.

I What kinds of actions can be taken to solve.problems in the Bay-Delta system? The~tions can
¯ be grouped into Categor~es~ofwater use efficiency; water .transfers, water storage, Delta ..

conveyance modifications, levee system improvements, ecosystem r.estoration, water quality ¯
I.! improvements, wat.efshed co0rdination,and financing~. Specifi.eactions-range. from physical
~.- restoration of habitatin the Delta to water conservation measures implemented in the:fin’thest ¯

reaclies of the state~ The~acfions in.our problem-s~lving ’~0olbOx" are describedbelow, along

from each .type of action. A more detailed description of various Program elements is presented

[..! ~
in Chapter HI of this document. Complete descriptions of program elements are contained in

~. ¯. various technical appendices to the draft programmatic EIS/EIR. .,

Water u~e effic.iency measures include conservation. 0f water used in urban areas, in agricultural.:’

areas; andon wildlife refuges, as well. as. water recycling. Efficiency measures reduce~water .. ....
demand, thereby reducing the mismatch.between supply and demand. Efficiency-measures ..
provide other benefits as well: ReduCed demand can mean¯reduced diversion of water from the "

[:" ~i Bay-Delta system and reduced div.ersion impacts associated with the entrainment of fish.
¯ Efficient use.can also yield water qualitybenefits. Careful application ofwater t0 gardens,, l~wns
and farm fields eau result in less runoff ofherbieides~ pesticides, fertilizers, and.salfs back into .

: ’i - water bodies that ~rovide drinking water Sources and aquatic habitats ........ ..

¯ [..~:
Water Transfers -, - ¯ " .

If water conservation increases the physical efficiency of water use by accomplishing a task with.
less water, then water transfers increase economio effieiency by making water available for the’
tasks that provide the greatest economic return. A water transferis a voluntary transaction in
which a person or entity thatpossesses, the right to use water can sell the use of the water for a ~
perigd 0ftime to another person.or entity thatpIaces a higher value on the.water., Transfers -

¯ :! reduce the mismatohbetween supply and demandby satisfying the strongest demands for water
and compensating others for reducing their water use. A water transfer that moves water from
upstream of the Delta to Delta export(water diversion from the Delta nsedfor purposes outside
the Delta) regions can provideeeosystem benefits by increasing flow into ¯the Delta or.m0difying
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the ~iming of flows in ways that may benefitthe .ecosystem. Transfers of water between two
users in Delta export areas may reduce the need to pump water from the Delta andredueethe
environineutal impacts of that Delta pumping~ Transfers ~an reduce the need for new or
expanded reservoirs; In some 6ases, conserved water can be transferred sO the ability to transfer.

- wate~ offers an ee0nomie incentive to.conserve. Finally, water..ean be transferred from diverters
to instream uses~ res.toring beneficial, timing of flows and increasing Delta outflow during critical
periods.                ..              .~.           ..             .

Transfers are not without potential .impacts, and these impacts must be dearly recognized and
=.either avoided Or adequately mitigated.. ~Two. of themost critical potential impacts of transfers
are effects on groundwater resources and effects on local economies. Water ~ansfers can cause
depletion of groundwater if water users ~ansfer theh: surface watersi~pplies .and replace thereby
pump’mggroundwater.: Local?eeonbmies ~can be affected if farmers fallow land and transfer the.
water. Both the buyer and,seller may benefit~ but third partiessueh as farm.~0rkersmay be
seriously .affected., .An.active wate~ transfers market must recognize these.potential impacts and
offer meehanismsfor avoidance or acceptable mitigation. .. .. .... ~ ,. -.... :.~

Water Can be cap .tured and. stored in a number of different ways, ~ineluding surface storage (dams
and reserrcoirs) as well as storage in underground aquifers, where groundwater ~an be bankedor.
used in conjunction with surface supplies. Increasing the capacity to store water by building new
dams Or increasing the sizeof existing ones is controversial because the coustmetion and~
operation ofdamsean haveserious environmental impacts. However, carefulreservoir,oper.ation
can yield a net’environmental benefit while also providing:water for other.uses. This~
fundamental’program concept is diseussedindetail later inthis chapter.

Storage has thepotential to offer different benefits according to its location in the.Bay-Delta
system., Storage upstream bfthe Delta has the potential to increase the amount of water flowing
intothe Delta during .dry periods; ~ and to. increase the reliability of apredietable amount of water
riowing intothe Delta. This is possible because new storage lets more water be held ups~eam of
the Delta in times ~ofhigh flows, During ,dry periods, .this water can be released to increasethe
flow fo.r re.any purposes. Ideally, these releases can be planned to produe~ instream benefits for
the ecosystem and water quality,, as well as diversion.benefits, from the samerelease,ofwater.
~Off-.aqueduet storage.has the p0t.ential to reduce demand on the Delta during periodswhen    ’
diversionswould have the greatest impact, including times when vulnerable fish species e0uld be
¯ at risk of entrainment from Delta pumping. Water can be put into ..this storage.out of the Delta
during less Critical periods, so that when, water from.the Delta is not available or when impacts of
Delta.pumping would be high, users can turn to this stored water as an alternative...

Storage can also make water Conservation and water recycling.more feasible: Reservoirs or.
aquifers:can hold water that is not needed because eouservation measures have reduced demand..
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This water can be carried over into subsequentyears when water shortage might oth ~erwise
r~tuire more vigorous drought conservation measures. Local storage can make r~ycling
projocts more feasible by giving water managers flexibility to hold water and better-balance a
constant supplyof recycled water against a demand that may be variable.

Delia Conveyance, Modifications " . ~ " , ~ -

~ The Program has examinedthree broad choices for conveyance through the Delta: :minor
physieal.modifieati0ns coupled with 0perati0nalchanges, increases in the capacity.of certain
Delta channels to facilitate Conveyancethrough the Delta, and a dual system that increases the.
capacity of Certain ehannelsand includes a new isolated channel to convey water from.the ’
Sacramento River around the Delta to¯ water export pumps in the south Delta~. All three decrease
the detrimental effects on the and Delta water Usersof using the Delta for waterecosystem
conveyance, while ~. proving the effectiveness of the Delta as a conveyance hub..: ~..~’- ....

Conveyance m6difications can enable drinking Water tobe moved tht:.ough the Delta with.!ess
risk of contamination by seawater or naturally oe’eurringorganic materialfound.,.’m,the Delta.. .
The conveyance modifieation~ can also reduce the detrimental effects on fish of, me .ving water
.through the Delta by redue.ing unnatural flow patterns, screening diversions, andp~viding ¯
alternative diversion points. Changes in Delta conveyance can also enable more water to be "
moved ttn-. ough~the Delta during .times. wh.en it does the least environmental..harm, ~o that less
water is moved through the Delta at times when it would bemore.harmfixi.i    :": ..,

e Syst ni imp inLeve e rove ents .... .. ~. ¯ :    . ~

Levee system improvements reduee:the risk thatteyees will fail during fi0odpefi0dslor as a

otherwise have been flooded; but can also protect wildlife habitat from inundation. Strong levees
als0 pr0teet Water qualityfor all-who use Delta water. The. land surface of Deltaislands is often.
below the level of the water in surrounding channels because the organic:peat soils have Subsided
.over time. When a levee fails, waterrushes onto theisland and draws salty water up into the
Delta from downstream. This salty water in the Delta channels may be unsuitable for irrigation
of crops on lands that are not flooded, and may be unsuitable as a drinking water source for urban
areas that get theirwater from-the Delta.

Impmvem.ents to Delta le~iees can be mage in ways that acx:,~mmodate.habitat.restoration, so that
levees �ansimultaneously protectland uses, prot~t water quality, and support a variety of
wetland, aquatic, and riparian habitats., "

DRAFT- For Discussion On/fi 17 Fundamental Program Concepis
February 16; 1998

E--03521 5
E-035215



:̄; ~ ¯ ’ - ..    ,, D -UNDER CONSTRUCTI - for n Only

Ecosystem Restoration    ~

Actions to restoreI .ecosystem health are very.diverse, reflecting all ,the different.kinds of stress
that have been placed on the Bay=Delta system. Many .actions foeus.onthe restoration.of
physical habitat including shaded riverine aquatic habitat along the¯banks of Delta channels,
shallow water habitat~ wetlands, and riparian forests. All of these habitat: type .s e .an be ...
compatible with levee restoration in various Delta..~areas. Other actions are designed to reduce
fish mortality by sereening~ diversions, both small diversions.along rivers and .channels. as Well as
large ~Delta export diversions. Water flows are~also important for fish and aquatic habitats. Flow
patterns will be.restored to~morenatural patterns by acquiring water for the ecosystem .through ¯
transfers and by using sto.rage facilities to. capture water at high flowperiods and release it later

~.. according to theneedsof aquatic species,.. . -. " ,~ ....~
¯¯

" " . . . resilientand.less subject t0Over time, these actions.can result in the Delta ecosystembeing more ’
.damage. from the effects of water diversions for human uses. From the perspective of.the Delta,
this means that there may redueedneed to em-tail.pump~g at certain tim~ es to protect fish, thns.

.r     . Program actions to "maprove water quality foens on source control: improving the quality 0f

source water that flows tlir0ugh the Bay-Delta system, In some cases ~this may involve cleanup.
of abandoned mines that leach toxic h.eavy metals from mine railings.. In other cases, water
quality may be improved by conserving water on a farm or an urban landscape, reducing the. ¯
amount ofitmoffthat finds its way back into streams. Modifications to Delta conveyance can¯
improve water.quality.inthe Delth by reducing salinity: This in turn.can improve water supply
reliability: high qualityDeltawater,ean be blended with. lower quality water ffom other sources
tostreteh writer supplies. Water quality improvements can also fa¢ilitate water recycling. When
water is used it becomes saltier. Recycling this water mayproduce Water with .unaeeept~ible
salinity levels if source.water.is to salt3~to begin with. . ~

WatershedCoordination,,     ’,    . ..... ¯

The wat.ershed coo~:dination element of the Program consists of ~,~osystem .restoration and water.
quality actions in the lower watershed and partnership ]~rojects with local entities in the upper
watershed to improve waterquality and habitat, decrease erosion; and increasebase flowsin the
tributaries to the Delta, .This coordinatedapproach impro.ving the condition of watersheds can ¯ ¯
increase the reliability of predictable .amounts of water flowing into the Delta during.dry seasons
by slowing down the rate at which water leaves the upper war .et:shed.
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Economic and Financial.Aspects ,~

Thepxogram will propose ex~ensive investments in the resources of the Bay-Delta system, tobe
implemented and paid for over the next several decades. Implementation will provide -
oppo rtuai. "ties to economize in many ways, as single action~, yield benefits.in multiple resource
areas.. Other actions, such¯ as water quality source control, mayproveT~ more economical than
.alternatives such as treatment of degraded water before use. Other.aspee~ oftheProgram will be
.unavoidably costly. For example, if-new reservoirslare included in the Bay-Delta solution, they
. will likely provide water at higher costs than existingpr0jects. ¯This is beeausbthe most

I
- i

economical sites are already taken, and new¯reservoir operation would likely be more
¯ ¯ conservative and protective of the ecosystem. Thus, despite the opportunities for economy,~

implementation w.i.’ll be costly and water costs will.almost certainly go up. The additional cost
will be justified and the pr6gram affordable if it results in a healthy Bay, Deltaisystem that more
successfully meets the.demands that we place onit.. . ¯ ¯    -¯.     .,...

.[. " The Program has ~¢iewed financing from the standpoint that beneficiaries.will pay their.
proportion of be cost of actions thatyield benefits: for them. Adherene6 to sueh.a policy, with
water users being asked to pay the full cost of any expens, ive new supplies, would change
perspectives on the cost-effectiveness of other measnres such as~conservation, recycling, and
water: transfers~.. The price~ of obtaining water determines.’whether storage is. economically
justified~ whether water users decide to:transfer their w~ter, which water efficiency measures are
co~t .effective, as well ~asthe level of demand for water from the Delta system... ¯

I .The combination of these actions and their ¯economic.effects serves to reduce the mismatch¯
¯ between supply and demand for water from the Bay-Delta system. There is.incentive to reduce

demand due to higher costs of. obtaining water. The demand reduction comes in the form of
. increased conservation and recycling, greater incentive to .use alternative supplies including those
from outside.the Deltasystem,. as well as forgoing some water use.. Water transfers vcithin the
Bay-Delta system, pdrhaps augmented with Supplies from new or expanded storage, help tO
complete the¯water supply reliability picture. .~

¯ Vutfin.g:it A1! Together¯ . - .. . ,

JohnMuir said that ".When we try to pick anything out by itself, we find that it is hitched to
eveLTthing else in the universe." This certainly applies to solving problems and reducing conflict
in the Bay-Delta system. A few examples demonstrate the interrelationships: .

¯ A farmer in the Sacramento Valley couserve~ water by cap .tm-ing tailwater that
. : runs 0ffhis field and reusing it. In the process, he takes less irrigation water out

of the river and releases less runoffbaek into it. Fewer fish are entrained by his
pumps, and .downstream water quality improves.
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¯ Modifications in Delta conveyance provide greaterchannei capacity ia some
areas, redue’mg the danger of winter floodingand creating shallow water habitat

.~ ¯ .~. where Delta smelt can spawn and young salmon ean~ forage.on their way to the
o~exm. The modified conveyance improves the flexibility todivert moreat times

.. whenfish species are less likely to be drawn~to Delta. pumps, and curtail pumping
at times when fishare at greater risk. At these.times~ water users in exPort areas
can use groundwater.in c0njunetio~, with.surface supplies tooassure a reliable,....
supply. Demands in the exportareas are lower ~an previonsiy exPected due to
.implementation.0f conservation and recyclingmeasures, further reducing the~

¯mismatch between ~. pply and demand.             .

¯ A local cons., errancy along a tributary to the Sacramento River helps ranchers.to
~ ’ .. ’ modify.grazing practices and fence a riparian corridor alongthe creek:. Over time,

soil erosion is reduced which improves the quality of spawning grounds in the ~
tributaries, and the land holds water for longer pefidds. Grazing conditions
improve. Peakwinter flows ~are:reduced.slightly, and the creek has greater base

, flow through thesummer~ Water temperatures go down, and conditions.are
unproved fbr salmon.    ¯        ¯ ’ ’ ¯ ; : ..

¯ Delta landowners incorporate habitat improvements into a levee rehabilitation
~ r ’’) project: ’Farms and wildlifehabitat onthe Delta islimd are better protected from

floods: There is,less riskto Water quality in the Delta from:levee failure, so the¯ ..
Delta provides a more reliable water supply. Along the water side of the
improvedlevee, habitat conditions are betterfor Delta fish, bird, and plant

The CALFEDProgram proposes hundreds of aeti0ns that will. be implemented throughout the
watershed-and expo~ areas. We can divide the actions into those that improve watersupply
reliability, improve water quality; restore ecosystem health; or improve. Delta levees, but this
Classification of actions obscures the interrelationships. Take away any action, and it is harder to
meet program objectives in two, three, or even four resource areas. It is h~der to reduce Conflict.
This is why a comprehensive Bay-Delta solutions al’~hough challenging in scope, holds the
gre. atest promiseto improve the system for all beneficial nses? "
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System,Variability and the Time Value :ofWater
~.~"

The watershed of the Bay=Delta fiyster~ is
SOME EXAMPLES OFsubject to a highly variable rain and snowfall ¯ ’

pattern. The total amount of precipitation and
FLOW VARIATION

runoffln the watershed varies widely l~0m ¯ HighDelta inflo~r: 69to
types are classified from wet to critically dry. million acre-feet per year

¯ Low Delta inflow." 6Within any given year, whether wet or dry, ’ million" acre-feet per year
most of the rain falls in the winter months, ¯ Average Deltainflow: 24
while snow pack typically melts in ttie late "
spring and ~arly summer. In other month~,

~ milton acre-feet per year

water flow is typically much lower, leading to.
dramatically different flow levels for different
months2. Even witt~ each month,, flow cb~u vary widely. "

Planners oftet~ discuss water in te~ms of averages that describe overatl system performance--
~a~o Dol~ O~ow, o~era~o wa~ ~ro~ ao~o.~o~-- but ~o~ i~ mo~o oon~ot 0~o~ wa~r
managem .e~t in drier years than in average years.. Furthermorv,average values are often

¯ misleading because they mask the ineredi.~ "ble variability in flows in the Bay-Delta system..An
increase in average outflow may have drainer beneficial effect on the environmental health of
the system, but ff ou~ow can be increased.during a dry year or during i~critical period Within a
year, the ~benefits may b~ far g~eater. "Similarly, an increase in water supplies for....urban and

economies during a drought.. ’    ,: .

The adjacent figure shows a simulated
Ye~!Y tota! Delta outflow for the period ¯

outflow is based On historical hydr.010gY,~
but ;¢¢ith existing storage and

operating to meet demand. ThE graph
reflects the average annualvariability

Memorableextremes, such as.th~
drought.of1976-77~ fare quite apparent.
It is during drought periods such as this ¯
when competition between water
diverters and in-stream water needs are
most keenly felt.
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The next. figure, a Pl0t of average monthly Delta outflow for.each 0f five water year types,. ..
illustrates bo~h the variability among years and the variation ~n flows throughout thb year. Eate
.summer flows are low in all year types, but there is great v~fion in the magnitude of outflo..w
:during the wet winter and spring months.         .         ¯        .. " "

,A,verage Monthly 73 Year Delta Outflow ....

.- .o.

~

-- Below Nornml
¯ ’ -~Above Normal

2                                                     ~     -~,Wet
¯

.. :.;.Dem~.,..f0~:gater als~ v..ari~s: over ~;!"D~ds tend to be higher than average in.dry)ears --
" ’ :~i.~e~e~;i~ i~s:gag~ soil.mois,tu~:� .so pl .antsii~..eed mgre irrigation..Water demand also ivaries       :~...-
., ~ ~ie~6~aally:~ Thldemandis highest’in s~e~!:W~n., naturalflows Me lowest,. " ’    ..~ . ¯

".As these figures illustrate, while average flow dataare useful forlong-term water management
planning,, aVeragesobscure the reasons that ed~t.e.xists concemiflg Delta flow and Bay-Delta
Water management. Conflict arises when water is.scarce, and the averages do not illustrate the .... :.~.
searoity that occurs at the low flgw levels.within~a given month Or year; .The coniliets tliat arise     i..:.
,during times :when wateris in,siiort supply ereatelNe-need for a more eff~tive water

DRAgE - For DiscUssion Only ¯ 22 ’ Fundamental Program Concepts
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The water flow vari.ability is-most notable when daily flow~ are examined., The figure be10w
pi’esents a graph Of daily.flows throughout a: water year~ For comparison, average monthly flows
are also shown, using thickerblack bars, The average monthly flows mask the much greater
variation exhibited in daily flow~ that rise and fall with the passing of each majorsto .r!n~ syst~ .era.
It is quite typical for winter ~ind spring storms to produce periodic peaks in. flow such as those
sh6wn in January, March~ andMay. These peak flows appear tO be very important to ecosystem.
health: they cleanse and move gravelin riverbeds where salmon spawn, they give rivers the..
energy to meander and thereby sustain a hostof ecological processes relatedto riverbanks .andl
riparian v~getation, and these peak-.flows send behavioral cues to fish, inducing them to spawn Or

~ Di~’r. :.~Vor ~on o~, 23 Fundamental Program Concepts
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¯.. In water years .that are very d~y~ the natural peaks in flowmaynot be as ~gh :as in wetter years,
or some oftlie typical peaks maynot occur at alL. Water ismore valuable to all users in these dry
years, so the peak flows may be further,- ~.
reduced through the .
operation ofreservoirs ’ water Use Over :Year Types
in which scarce Water. 60 ,

is capturedfor use -
later in the year. Thus, ’. ¯ -, " :
the impact 6fwater : ~ ..
management activities

o~ data contained in
~.~p~ent of Water ~ 20 ,

;pOint. Dmi~g wet

: 20%.of the Water is
"

’ ~stem for other uses. 0

y~O~!Ow Outflow,:a~d .e, speeia!J., y d~g periods When peak.flOWS .mi,’ght typi_~

¯ One of the:greatest ehallen~:h, fol the~;ogmfia i~. ~0! r~uSe ~S-d~iet w~ie simttltane0~l~:: :.
improving eeosystem quality and water supply.reliability.!-This can be.done b~ recognizing that
the ;¢alue of water varies according to its quantity and timing in. the system. This recognition can
be used to the advantage of both water diverters and the ecosystem. The importanceof a unit of

¯ wate~ in thesystemis not fixed, but varies according to the flow rate, the time of year, andthe
water y.ear type. Thus, it is possible to increasediversion and storage of water during some high
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flOW periods(whilepreserving peak flOWS that serve important functions in the system).in order
to provide water supply later for diverters and the ecosystem.. Some of this stored water can be
used to,augment outflow peaks during dry years.when there is keen competition, for water. At~
these times water operations have thei~ greatest- impact on the ecosystem, and additional water is
most needed.by Bay-Delta species..In sho~ water can be diverted during high fiew periods with
relatively little impact on the system, and canbe.~eleased at other.times to produce great benefit.

~ ’~ ’o the system. Of course, this type ofdj.’version musS be operated in a way that preserves most of

,i the variability in the flow, ensuring that peak flows so important to ecosystem health still-occur
in the fiver.

The figures ,below Show, an iexample to illustrate the. Concept;.,The Upper diagram, shows a wet
year, withthe black area representingwater that is diverted, into storage. Runoff from upstream
tributaries to.the Delta usually occurs ih large volmnes over short pefiods,of tinle in the winter
and sp .ring. New storage upstream of the Delta could store:a pol~tion of these flows With
relatively li impactttle on the ecosystem.

Sacramento River Diversions
to offs~ream.storage . Wet Years,

: lOO, OOO            "

.~o80,000 ¯ . ..............................................................................
. ~ ¯ Diversion to.

~ ......
~

.60,000
Offstream
Storage

.~ ~ Sacramento
¯ ~

. River Flow ..
.. o. 20,000

~-. .’,~ ,

Diversions would need to be made according to criteria ensuring that the environmental impacts
of diversion during wet periods were less than the subsequent environmental benefits of releasing
some of this water during critical periods. This is a more vital consideration associated with
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enlarged on-stream storage comp~ed to Off-stream storage; large ammmts of water ~.an q~ckly
. be detained in on, stream storage, while due to conveyance capacity constraints, only a;minor
percefftage of large peak fiver flows can be diverted to off-stream storage. The operation of any
new or enlarged facility will require muchadditional study during the remainder of Phase H and.
during Phase HI of the Program to ensure that strong environmental-safeguards can be
ineorpomted into economically feasible operational criteria..

The ifigure below shows a dry~year,.and the blackareas represent releases, ofprevi~nsly stored.
water to augment flows for fisheries and water supply. Water could be released to meet direct
needs, or to provide additional benefits through exchanges. For example, water eonld be released
~om off-stream storage in the Sacramento River basin directly to local water users, rexlueing .

¯ existing diversions f~om the Sacramento River dmSng periods, critic .al:to fisheries. Water¯-
released for environmental purposes~eould include pulse....flows that act as behavioral cues or help
transport fish through the Delta. Water could also be released to.provide sustained flow~ for
riverine and shallow waterhabitats and improve water.quality in the Delta during dr~.’=er years.

O~tream. s~orage Re/eases ~
to the Sacramento River.. Dry Years

lOO, OOO

oo0 - ...........:-._.: ....................................................:~., ............, .....i ...... ¯ Offstream
’~ :" Storage
~ Releases
~ 60,000 ........L .............................. L.._.... ................. ,._.:: ........................... .

~, 40,000 .....................i ......................]. ....: ....: ........,,..: ........:.,......~-. ........i,--- m ONinal
~ i

/ Sacrament° ~
Ri~er Flow

2o, o

DRAFT - For Discussion Onty. 26 Fundament.al Program Concepts
February 16, 1998

E--035224
E-035224



Ii , , ~, DRAFT UNDER CONSTRUCTION-.for discussion

WILL CALFED SOLVE CALIFORNIA’S WATER PROBLEMS?

demand for that wa;ter~, The CALFED Programis striving to balance the Bay-D. elta ~ystem to in~ease.water
supply reliability, but the.Program will not completely close the gap.between supply.and Projected demand.

the OALFED Program. The figure shows Statewide water supply and the projectedinerease in water demand
over time. Also sho~ a~e potential sgPtily in~e~ses and demand red~etio~s tt~t migl~.t be acttievcd tl~ough
new surface st°rage’ c°njunctive management’ and a h°st °f etticiency measures including urban water
~nse~atio~, agri~l~al water co~ervatio~, water recycling, and water tra~£e~. Even with all the CALFED
actions in place, theremay be economic hardship during drought years~when suppiiCs cannot satisfy -~

¯ !
Califoraia’s de~ad for water. ’

CALFED Bay-Delta Program Service Area        " "
Drought Year

Demand Management ProjeCtions -,Wat.er .Use.Effec|ency potential

!

¯
1995 "2000~ ’2010, , 2020
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Adaptive Management           "

NO long term plati for management’of a sy~te.m as complex as the BayDelta can predict exactly
¯ "     h~w the system will respond to Program efforts,.or foresee events such as earthquakes, climate ~

cliange,. ~, or. theintroductiOn¯ . ¯ ¯ of new¯ species.    .~ to the system. Adaptive management
.ttmt we will need to adapt the actions that we taketo restore ecologiCal health and improve water
nianagement. ~Thcso a.dap.tafions will be necessary..;as conditions change and as We !earn mort.
about the system and how4t responds to our efforts. The Program?s objectives wil! r.emainfixed.
over time, but our actions may be :adjusted to assure that the solution is durable.

The concept of ada.~pfiye management can be illustrated a~ applied’t0: the Program. ,A critiCalstep
of.the ecosystem restoration component is to construct a comprehensive adaptive m .a~l.agement ,
framework that includes policy and management decision-making based on existing and newly

parties and incorporate these distinct values into the. design of the adaptive management p~0~.ess,

Adaptive m~..anagem~nt of ecosystemrest0ration has a dual natttre.. First; adaptive management is
a~hilos0phical approach toward restoration that acknowledges we need to better understand the
Bay-De!ta"~atershed ifweare to succeed in restoring ecosystem health, It acknowledges .that we

¯tlmt we iaek~i Although We know much about the Bay-Delta.system (iN ecological proee~,s,e"s,.:.
habitats;.:and, species), ~e.d0 not know ev .eI3qk~g we need to sueees’sfully ~estore eeosYst..era
health, .~i~ :.adaptige management philosoPhy..aecotnmo:dates thesta..L~., ofkn. ow!edge
provides :~aveii~ei~ 0b~":the necess~ .ary:...~.~gw!edge~.(imd experieiice)~through’the duration of

Second~ii~tive management, is a structured                             . .
deeision-m~gproedss that indudesimportant "
etmponents~;’to id .entifij indicators ofecosyst.efia ..." "" ,i Adaptive,  Managemem.i: i
health (~eators); a program for monitoring .. ..
indieat~its:of ecosystem health (monitoring); a Action Taken

.... ¯ Action Evaluated
progr~. ~{orimplemenfing rese~ch to gather new or ~.
addition~ ~0rmati0n (f0ensed {es"ear~h);.~-~proeess.~ . ....~:~’. :.

time (pha~ed’im~l~entatibn); a;f~edbaek,proeess ...."~ ~
to integrate knowledge gainedfr0m monitoring and
research; and the flexibility to change the program

- in response to new information. Action Reevaluated : Action Revised
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The c0ncept.Of adaptive management is an essential part .of other program elements as.well: In
every pait of the program,.new or more intensive actions.are proposed. Along .with these
proposed actionscomes uncertainty. What actions-work best to achieve program, objectives?
HOw Can theseaciions bemodified to work better, cost less, or be simpler to imp!ement?How
should the emphasis among actions change over thne?. Are there new or different actions that
should complement or repli~ce those that are being implemented? An adaptive management.
approach helps to answer these questions.

Even within the area of ed~iptive inanagement-there are linkages among Program elements and
opportunities for more effective ac.tion~ This.is e/specially true for the Ecosystem,Restoration.
Program and the Water Quality Program. There is a lack of conclusive.information about cause
.and effect relati~uships and how much restoration is needed for a ’"healthy" ecosystem and.good
water quality. Aneffective: adaptivemanagement program requires the continuous examination

¯ of monitoring data t0"measure progreS.s and redirect activities where ne~ssary.. The. Program is
currently identifying the monitoring, assessment and research needsforCALFED-related :
projects, actions, and activities, i Comprehens.iV.e Monitoring,Assessment, and Research. i.
Program {CIVIARP) is a critical component of the CALFED adaptive management strategy. ¯

The. ~oncept:of adaptivemanagementwill be developed more fully for all program components.
¯ as implementati0n.plans are developed later in Phase II of the Progt~am... ..... - .. -..,. .

Other Concepts

There are a number.of other e.oncepts that Will figur~eprominently in any Successful Bay-Delta
solution, and issue.s that must be adequately }esol,~ed in orde~ to. move forward..This section
provides an introduction to some of these important issues and conc~tS. : ’"

Common Dglta P0ol’: The Deltais often referred to as a Water supply hub. Many of the
.individuals and agencies th~ ~e water from the Bay-Dg!ta system~iive~tl..the,.ir:~&ter .supplies
directly from the Delta itself, including in-Delta agr~.cultural userS, Some B~y area communities,
and the ~tate and federal water projects. This reliance by many users on a single source is
some~escalled the. common pool Concept. Acc..ompanying the use of a common pool is
common interest; ashared in[crest inrestoring, maintaining and protecting Delta res6~eS,

. including water gupplies~ water quality, and natural habitat." Water us~rswho have noalternative
.to Delta supplies believe that th~ maintet~nce of thecommon poolis their best guarantee of.
continued broad interest in maintaining and improving Delta.conditions..

Unde.re~h alt ,~..ati.ve for the CALFED Program, all div~rters would continue to take some or
all of their wa~er from De..lta Channels, maintaining the.common Delta pool i~0ndepii"Under any
vadati0n.of alternative 1 Or 2, all Delta diverters wo~d continue to be. fully reliant on the Delta
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channels for water supplies they take from the system’: Under alternative
system would allow some¯ water users to take some of~their Delta supplies from the Sacramento
l~iv .er upstream of the Delta. Faeilitiesto do this’would b,e sized so that even ~ese divertegs
wouldcontinue tO dependon the common pool for part of their water supplies. A sueeessful
Bay-Delta solution mustprovide.adequate assurance that the !egitimate interests Of al! parties

¯ ’ will be protected, ’ ’ " ; .. .

Conjunctive Man. agement Regional Concerns - :ConjunctiVe management is the operation of a
groundwater basin in ,combination witha surface¯water storage and conveyance system.¯ Water is
stored in the gro.uudwater basin, for later use in place of, or to supplement,..shrface supplies.. -:
Water is stored ~by natural recharge or by intentionally rechar ,ging the basin during years of
above"’average water supply, Residents of areaswhere eonjunctive management may occur have
c0ncems.over development and operation of facilities by~ entities:outside .the rggi0n due to¯ -
potential’impacts on~existing.groundwater ~esources~ CALF.ED is seeking to facilitatb the. safe
development of additional conjunctive management and groundwater-banking opportunities, as
one wayto help maximize the overall water supply, andproteet.groundwater resources,.

Ckwrently, CALFED is pursuing an outreach program to local communitiesto determine in ¯
.which areas interest exists in participatingin a locnlly-.c0ntrolled conjunctive use progr .am. The
Program has developed guiding principles that are designed, to protect resources, help address.
local concer~.., and avoid potential impacts prior to implementing a conjunctive management
¯ operation. The draft.princip!~s devel0pedto date include the following:

¯ Funding support will be providedfor 10ca1 assessment of groundwater resourc  
¯ Conjunctive management programs will be voluntary, ~ ¯ ¯¯ .Groundwater wilFfirst b~ used to meet !coal water needs
¯ Transfers outsidethe basin will involve appropriate ~ompensation for the resource
¯ Pilot prograins, in addition tocomputer models, will beused to ev~uate local "

¯ conjunctive management potential and mitigation, requiremen~
.c,o.njunctive management projects will be overseen bylocal agencies in
partnership with Other entitie stir that neems hrb ad&e ~xlthroughCO ’ SS :,, ¯ sto as e

’ " interest:based negotiation~ , ’ "
." ~’ ¯ ’ ¯ " " ’= ,

¯ Conjunotiv~management is~ by definitiofi,.the Operation of a groundwater ba~’m in combination:
¯ with a s .urfaee wa..ter storage and conveyancesystem for more effective management-of the water
supply. The CALFED alternati~ces assume that development of an~ groundwater system for
conjunctive management eann0t be effedtive without aeeess to surface storage that enables water
to be retained and released as needed. ¯              ’ " "

Area-of.0rigin/Water Rights .- Area 0f:originstatutes stipulate that the priority of wafer is
within a local basin. This is an importan t.concept for communitie~ in th~ watershed that will ¯
grOW over time and will he~d more water than they are currently using. CALFED supports this
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concept and will developits Program consistent withthe laws and regulations prot .~ting areas of
origin~ W~ile the Phase:~I analysis examined potential programmatic .impacts of the proposed
alternatives on areas.of origin, modifying Califorhia wate~ law. in order to strengthen, expand, or
modify area of origin protections is beygnd the.scope of,the.CALFED program.        ’ .

Coordinatedrpermitting- To ensure timely and successful implementation oftlie CALFED
Bay-Delta Program, a coordinated p~, .~i. "t process will be established, The~proeess needs to:
anticipate the numerous permit requirements for all actions approved as part of the Program,.

Coordinated permitting eanno.t.result in relaxation of permitting requirements, but must include
good.information sharing among permit agencies to make thepermitting process more efficient.
In 1998, the conceptual framework.for the process will be developed. :

components: a penm’t assistance team to assist theproject proponents in understanding and
obtaining the required permits, . and a regulatory:permit review team dedicated to:the CALFED
projectsr The regulatory team would pr0videtimelyxeview 0fenvironmental doeumentationand
’ p~mitting, dose interageney coordination~ development of mitigation measures and~monitoring
reqtfirements, and completion of biological opinions. The permit coordination framework would
also be. designed to address broad issues to improve the efficiency of permitting such as, general ~
and regional Permits and.mitigation banks.. . ¯ .~ . ..      ~.. . ’ ¯ " ..

.Initially., the coordinated pern~i: "t framework¯ will be applied to the near-term ecosystem
restoration projects.currently being funde& .As other elements of the Program are approved;.
those projects and aefio~is would also benefit from the framework. .-. . .

Coordinated Flood:Control Aetivitie,s :- TheFederal Government and the Sate of California
have recognized the need for a comprehensive.approach to flood plain:management as described
in reports Such as the 1997 Governor’s Flood Emergency Action Team (FEAT) Report, F.edera~
Public Law 87~874, and th~ 1998 Energy and.Water: DevelopmentAppropriati0ns Bill.’

The U:S.Army Corps of:Engineers’ Sacramento and.San¯ Joaquin.River BasinsCompreheusive .
study is addressing the general objectives of.flo0d damage reduction and ecosystem restoration.
The studywill ultimately tiave implementation plans for 10ng~.range management of the entire ¯
river systems: The study will include eousiderafion of the full rangeof structural and non
structural flood dam.age reduction measures, as well as the diverse, but interrelated, ’ water and
land management objectives. In addition, the Long-Term Management Strategy (LTMS) for
handling and disposalof dredgedmaterials from San Fr.aneiseo Bay could lead,to, availability of
dredge material for levee e0nstruction .and habitat restoration. These studies will be fully
coordinated and compatible with other related programs and wil!. contribute directly towards
meetifig the goals of the CALFED Delta Long-Term Levee Systeni Protection Plan.
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North and South .Delta FloodImprovements -..The Delta Long-Term Levee Protection Plan is
focused on improvinglevee protection within the Delta. : The plan includes 1) base-level, funding
to provide equltablydistributed ftmdin~ to participating local.agencies in the Delta, 2) spe*ial
improvement project funding .with priorities funding for special habitat improvement and levee
stabilization proje*tsto augment the base-level funding, 3) Delta island subsidence control plan,
4) emergency m~agementplan, and 5)sei,4mie risk assessment. The Delta Long-Term, Levee. ¯
Prote*tion Pl.an. addresses .potential island floodin&:for all areas of the Delta, not just the north
and south Delta .........        ¯ ~

San JoaqufnDrainage - San’loaquin drainage problems have been evaluated in several studies
over.the past two de.axles. Complete resolution of the san Joaquin drainage problems.is beyond
the scope of the CALFED BayTDelta Program. However, some CALFED actions, can improve
the San. loaquin~drainage problems, For example, improved-water quality (reduced salinity) to
the Delta Mendota Canal would result in.improved San Joaquin drainage and improved quality
waterin theSan ffoaquin River: In addition, the Water Quality program.~lementinehdes actions
which control agriculturalsm:f, ace ~and subsurface drainage ~toimprove waterquality inthe San
~°aquin Riverregi0n. ¯ ’ , : -: .... .~       -,    ¯ ..: ,

¯ Reereation-C~FED seeks to plan for recreation, enhancement and~ ifneeessary,’to mitigate,
impacts to Delta,re*reafioix resulting from CALFED activities designed to restore other Delta ,,
resources. Construction of new facilities will appropriately provide for on-site recreation-
development: ... Theresponsibilities.andproeedures’. for recreation development atnew .storage and.
other facilities-is dearly addressed in current law. FederAl:andState laws, and local laws and
plans, govern recreation developments, associated with water develoPment-projects in and near.
the Delta., The draft EIS/EIR and accompanying te*huieal reports.address general impacts that
the CALFED Program implementation could have On reereati0na! resources and on how the
recreational resources qould impact the other.parts of the Program..     ,.    , ..

Within the existing CALFED framework exists the need and opportunity for a Re.reation
~Coordination Program. Such a program would identify and prioritizere*reation enhat~cemem.
and mitigation projects for implementation once a preferred alternative is sele*ted..~ Specific
recreation mitigation and~erthaueement actionsand projects could then be selected appropriate to
need: Thetime line of such a process should be consistent With.the Phase HI documentation and
implementation sehedule,~ensuring that reereati0n resources are appropriately considered,as part.
of the Bay~Delta solution.       , ’ " ¯ .. .              .-’~. ¯

Climate Change/Sea Level Rise - TheProgram is.proposing significant investments to improve
water quality, ecosystem quality, water supply reliahility,.and levee system integrity. The long-
term durability of the. Program could be adversely affected by :future climate changes.

The geologic record shows evidetice of past substantial changes in global and regional climates
With.theresultant marks from flooding .and droughts. Sea level changes are direet!y related to
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extremes in climate change.. For example~ sea levels were2 to.6 meters higher than present
levels during the last interglacial period of.125~000 year~ ago and approximately 120 meters
below present levels during Be last Ice Age, 20,000 years ago,. Considering this wide range of
sea level flucttmtion, the Delta has .fikely existed with current Sea levels for only small portions
of the .geologic history.                ..     .

Future sea level changes are difficult to estimate because nc, t enough is known.about how the ice
sheets in Greenland andAntarctica, .vdll react togl01~al wanning; and how much global warming .
may occur. Warming~may cause not only meltingofiee sheets and!and-based glaciers, but. some
thermal expansion of the sea water itself. If global warming causes increased preei.pitation at
very high latitudes and resultant st0rag0 of water in the ice sheets, sea level could actually
decrease."    ’ ..... - "                         ¯

Estimates of current se~t level rise in the neighborhood of 1.5 millimeters p~r ye~ is.~ical in the
literature. One study estimates that global warming may.cause.furtherrise of.about 1.8 " .. ¯
centimeters (0.7 foot) by the year.2030. Also, if current trends in greenlao.use gas emissions
continue, the study estimates the rise..e0uld ~amount to1 meter (3.3 feet) above current levels by.
2100. A similar evaluation by the U.S. Environmental Protection Agency estimates that Sea
levels may rise globally approximately 20 inches (range of 6 to 38 inches)~by year 2100 and
average global temperatures could increase by 2 degrees. Celsius (range of 1 to 3,5 degrees C).~

Rising sea levels coiald have significant adverse impacts on theDelta system (including habitat,.
water supply, and Deltaagriculture)if levees are~ overtopped,or if substantial future, ii~vestments.

the Delta and for many miles inland: This would alter the effectiveness of Program habitat .....
restoration projects and likely alter the entire ecosystem oftheDeltm Water diversions ,.r .~
dependent.on taking water .fromthe Delta. channels would likely need to be abandoned and ¯
moved inland to a~eas.oflowered salinity, While these changes are.potentially significant over
the long term (h.un .dreds or thousands of yea~s), they are unlikely to significan!ly alter Program
facilities or operations within the foreseeable future (20 to 50 years).                  ..

The long-term change intempera .tures~could result in more variability in precipitation and rtmoff
from year to year and season to season~ Higher flooding could become more common at.times
and drought periods could become more frequent, increasing competition for remaining scarce.
water supplies. Some estimates indicate that California will experience an increase in winter
rtmof~ a decrease in~ spring and summer runoffwith.a r~sultant decrease in water supply and
reliability in the Central Valley Basin.                "

Agricultural Land Conversion in Ddta = Agricnltm’al land conversion inthe Delta resulting
from the CALFED Program is limited to that needed for implementation of levee system
impr0vements,.ecosystem restoration, and other facilities. P0ssible_land area in the Delta
affected by Program implementation could range from approximately 140,000 to 230,000 acres
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depending on the alternative. Some of this land is already owned by the government and other
possibilities such as the.ree.lam, ation of Franks Tract will be considered.prior to converting prime
agricultural land..The CALFED Program. seeks to preserve’as much prime and unique
agricultural land as possible during Program implementation in Phase
investigating the concept of preserving the overall State-wide .level of agricultural ~production to
offset Delta regional agricultural production losses due to the. land conversion.

Agricultural LandConversion in Service Areas:~ Agricultural ’land conversion in.the service
areas (areas served water by the State. Water Project and the Central Valley Project) is inclttded...
in the CALFED altemati,~es as a potential measure to improve water q :uality by reducing
disehargesfrom drainage lands with seleniumproblems.: TheCALFED.program poli0y isnot to
convert land to reduce water demands. However, depending on water supply and water transfer
opportunities available in the various alternatives, farmers may choose to change cropping.
patterns, temporarily fallow land; or permanently take lan’d out of agricultural production.
.Program implementation will. require’some land conversion ~o accommodate new facilities or
restoration ac~vities. Possible: land :area in,the service areas ¯affected
could range from approximately 35,000 to 100,000 acres depending on the alternative. Third.
party impacts ofsuch actions.will.be carefully evaluated and taken into consideration.

Needs of san Francisco Bay - There,have beensome concerns that the CALFED Bay, Delt~
Program is not, doing enough to the promofe health of the Bay, especially inthe central.and south
Bay: :~The focus of thePr0gram, andthe geographic scope of the problem;are~i established by the
Program, is the legally definedDelta, SuistmBay extending:to the Carquinez.Strait,:and Suisun
Marsh:and nears~shore ocean.. The progr~ will address interactions between the Delta and San
Francisco.Bay such as flow.orosedimentby examining the "inputs,~.and ’:outputs" from the.:.
defined problem.area: Under this approaeh,-outputs such asfiow or sediments that areneeded to
protect the rest of the:Bay are within the scope of the Program.: Problems which Originate and.
.are manifest outside-the Progr~. ’s.problem area, such as toxic, discharges ,into the South.Bay, .are
not withinthe scope of the Program.to address ..... ¯

The e~osystein~restomfion component includes the majority 0f Program actions dealing with the
Bay.. Ecosystem restoration actions:would provide additional .springfim.e Delta outflow, habitat
improvementsin the North Bay, ioeal watershed actions ~urrotmding-the Bay, and exotic species
control.¯ ¯                            .~

Effeets~on,Hydropower Generafi0n-~The CALFED Program has no specific bbjeefives for
hydropower generation. However, the Program does seek to minimize impacts on other
resources, such as hydropower generation, during implementation. The Program is coordinating
With the WestemArea Power Administr.afion to assure.that issues are identified and properly
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3. PROGRAM.ALTERNATIVES
Phas:e H f~cused on ovaluafing variations to alternati~es developed in Phase I a~d p~eparing a
Programmatic EIS/EIR for .twelve of these variations, These alternatives are.pro~atic.,in
nature, intended to help agencies and the p~bli9
make decisions on the,broad methods to meet l                "       ¯     "      ’ l1

....... ’ ’ ’ ~ ! Alternatives are intended ~to provide
Program objeefiv.es. The alternatives are not [ information on broad programmatic issues,Iintended to define ~e.site specific aeriem that¯

[~n°t site specific issues. ’. , ’ , ~will, uttimately need to be designed. For...
’ example, the alternatives are not intended to "
define the precise size and 10cation for surface " .... " : ~ "~
water storage. They are intended to provide the decision makers enoughinformation on whetheror not storage, ~ a si~,e~range is w.~ .~ ~ted, for ex.amp!e, in the Sacramento RiveT waterShgd.¯

The altematives are comprised ofbuildingbioeks re~erred to. as Program elem~ts.. Theb~sicl
 truc e from Phase ¢ommo  wrhb e Prog amel m its  hlch wer  usgdio
build the Phase, Hal~grnati-ve~and.variati°ns-. Common Program elements inCluded levee system
integrity,.water q ~ ~uality, ~ecosystom restoration, ..and w_at~ Use efficiency an~ variable ~l~men~
included storage and c0nvoyanee) During Phase H,.it.was recognized..that .two.additi0n~ ,..
common Program elements (water transfers and.watershed management) Wei’~ needed because of
thek multi-objective impact.              ..

The"eommon or foundational Program elements resuit~:from.a i~alizatio~idui’ing Pha~e i that..
some categories of actiOnS, were so basic in addressing Bay-Delta sys,tem problems that they.
should notbe optional nor be made¯to arbitrarily vary inlevel ofimplementa .tion~. These.
eomm0n Program elements are.also distinguished from the3,arial6ie ’storage and conveyance
elements in that eadh �0nsists0fhundreds of individual actions Which can be implemen~ted over a
twenty to ~thirty year period. They will.be guided byspecific policy direction and an ongoing.
adaptive management framework and require local partnerships, coordination and cooperation.
The storage and conveyance Program dements, are different in that, tliey generally require a more
classic "yes" or "no" decisionwith respect tO theneed for new or modified facilities (e.g. off-~

~ ~
s~or~ .od Co~ve~n~e Vadable

ProgramThe six common Program dements provide the.      ¯
foundation for overall improvement in the Bay-Delta ¯
system. These Program elements represent a..     ,
significant investment in and improvement (reduction):

individual elements is a major program of its own. For [
example, the ecosystem Program element represents
the largest,: most complex restoration ever undertaken. " ,
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The levee element in isolation will result in sig.ni. "ficantly ~proved system integrity by
" strengthening le.vees throughout the Delta. The water~uality element Will dramatically iower :
toxicants in the system. Water.use. efficiency is expected t° avoid over 3..MA-F o~water demand
ann ,tinily b.~yem- 2020. A more ,effective and protective water transfer market wi!l provide
critical ecru’system flows without i:egulatory action and will result in a redudtion of drought-
induced economic damage. Watershed management e00r "dination is a l~ge long-termpmgram to
ene0m’age habitat ~:tl~eement, reduce polluter lqad, and helpstabiii~.e rmioff. : ".... ¯ ; . :.

However, the performance ofead~ corn/non element~ is enhaneedwhen developed together as
p̄art=0f the .total Program. Additionally, the total performance is enhanced (orthe risks reduced)
by the range of modifications under consideration in the storage and conveyance Program

A significant part of the overall pei-f0rman~e ofth; CALFEDBay-Deltaprogram is atlia’bu~able
to the common Program elements. Tl!e variable Program dements further enlmnee perfo .rmanee,

. and providegreater operational certainty and program balance, . ¯

This chaptel.pi0vides an overview of the ;ommon and variable program el*ments, describes the
12 aitemative variations built fi:Om these el~ment~,cmd bQ.neludeswith ~rdescripfi0n~ofthe..
evaluation:and refinement of the alternatiVes.. " .- ’~ ¯    ~ : .¯.~ ..         ..: .......

Common Program. Elements ......

Thealtemafives for the CALFED solution are:assembled .fromhundreds ofprogrammatiq ::
a~tions.. To help organize the disenssion o£ altemati~s, the aetiom .are summariz~l below trader
eaeh of the major Pro~ elements introduced above. The common program elements remain
relatively unel~ngedfi’om onealtemative tO another: " . ..        ....,.    .., .... ¯ .~.

¯ *~ Delta Long-Term Lev6e System Protection Plan.-.¯provides significant.
,., ,improvements-in the reliability Of the,Delta levees to benefi~ a!! users ofDelta¯ water and land

..." ¯ Water QUality Program - make~, significant reductions, in point and non,point
pollution for the benefit of all~.wa~:er uses.

¯ ¯ ¯ Ecosystem Re~storafion Program.- provides¯ significant improvements in habitat
’ i’or the. environment, restoration Of some critical flows, .and reduced confii.’.ct with"

’ other Delta systeni resourees i . ~: ¯ ..-.. ..

¯ Water Use EfficiencyProgram - provides policies for efficient use of water in
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¯ agricultural and urban settings which is essential to using existing water suppfies
wisely and assuring efficient use of any new suppfies developed through the
Program.           .     :                  ¯

¯ ’ WaterTransfer Policy- Provides a policy framework¯to facilitate andencourage
a properly t.egulated water market to move water between users, including
environmental purposes, on a volun..tya’y and compensated basis

Watershed Management Coordination ~ encOurages watershed activities that
benefit ~ Delta system resources

These Program elements remain relatively thesame for all, alternatives, .They are supplemented
with ~¢arious Delta c.on’~ey~ce configurations and-options f0rstorage in assembling into

The Sac ..ryamento-San.Joaquin Delta is an area of great’. ,
regionid and national importance, which p~0vides abroad ¯ ~rdm
arrayofbenefits including agriculture, water supply, .̄~ __~
trans. po.rtation, navigation,~ recreation andfish and wildlife ’ ’
habitat, Delta leveesare the most visible man made features
of this system. Historically, the levee system has been
vieWed.as a means.of protecting other resources, t-Iowe~er, .
levees ~ ~min~e~ part of the Delta lagdseape ~md .are key ~,
to preserving the¯ Delta’s physical d~ar~teristies and̄ ¯ ~
processes inelnding d~fmition of the Delta.waterways and
islands.                             ¯ ¯                       . ~ ..      ..

Delta.tevees,the focus of the.Delta Long-Term ¯ :~ Delta Long-Term Levee,
Protection PlanLevee Protection Plan is t6 supplement andimprove Issues and ConCernsDelta levee m~ .aintenance and emergency .....~.

management p.ractiees. There are five main parts, to -. ¯

1. Base-Level Pro~ection Plan - Base-level

funding to participating local agencies in the
Delta. One of the primary goals of the .
CALFED Program is to rec’oustruct all Delta¯
levees to a particular ~tandard. TheProgramh~s tentatively selected the U.S~ Army
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¯ Corps of~Engineers PL 84~99.standard~. Thi~ standard provides for reconstructing levees
to 1~5 feet above the 100=year floodlevel. However., the selection of any levee standard
must be compatible with available funding. If the selected lexiee standard is too low then
many of the benefits which the levees provide will be lostl If the levee standard is too

.̄. high then reconstruction becomes too expensive for most local agencies .and
implementation is not uniform.                      ¯ ....

2. Special Improvement Projects
~ The special imprrvement proj ect ’
funding sets. priorities .and
establishes a funding me.chanism

~ for special habitat improvement.
¯ and levee.stabilizationprojeets :to .V~s~ r~0r~

augment the base-level funding.
Under the special improvement
projects, levee improvement ~.
projects would be identified and

benefit accruing from       ..
island p.roteef!on such as proteetion of water quality, conservation or enhancement of fish
and wildlife habitat, and protection of public and private.infrastructure. SPecial ¯

’ ~imPr0vement proj~t, fimding is based on.the benefit to the public, not solely o
for...impr0vement..~     ,~

¯ 3. Delta ISland Subsidence Control Plan - Subsidence of Delta S~oils ’substantially
~. contributes.high maintenance costs to.repair and rebuildthe levees as theysink with the
.adjoining land, Continued subsidenceeandireetly jeopardize the long~term viability of-
the Delta levee system. The plan focuses on subsidence control for approximately, 67,000¯
Delta acres having the highest subsidence potential.

4. Emergency Management Plan - The most recognizable threat to Delta islands and..~.
resources in the Delta is inundation due to winter flood events: .In addition, other
Potential disasters can be caused by fire, burrowing animals whose actions can c..ause
levees to fail, toxic ~pills, and failure of Del~ levees during low flow periods..
Approximately 20 islands have flooded since me 1960s, including repeated flooding Of
some islands. The emergency management plan will build upon existing State, Fed.erM,
and loeM. agency eme.rgeney management responsibilities to improve protection of Delta
re.sources in the event of a.disaster.

 sessm n  -i arthauates can cause levees to s!umping,or
liquefaction of underlying soils. To date, there have been no knowfi Delta levee failures
Or island inundationsas a result of seismic events. However, there are several active
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fatflt~ located sufficiently close to the Delta to present a threat to Delta levees. The
seismic risk assessment will evaluate the potential performance of existing levee system"
during seismic events and recgvery.aetions and accessibility follp,,wing a ..se!smic e~cent.
Currently, tittle is know-.on how peat soils.will resPOnd to earthquake induced grotmd

.. ,accelerations; peat soils may diminish or.amplify ground motions. " : ’. ,

[!il The te~�~ Plan ~’11 remain:relatively
, .

~.. unchanged, among.the alternativesr Delta            g-Term LeveeProtei:tionPlall "
channel modi_fieation~ for Conveyance may Facts and Fi~ures

or a different leyeecross s~tion depending ¯ ’ I-Ielpsproteet la~d ~seS, water q~lity,
and water swply reliability.

" on. channel. . fl0w. velocities.. ~ The.leveecross.     . ° .. Provides new oppo .fatuities for.habitat

i sections in places may vary depending on ¯ Remains r.elatirce!y unchanged
.... loeati0ns selected.for levee ~soeiated . . " betweea ~lt.eyuativeS.

habit~L " , ¯ Meets ~rog~am objectiv .es for

": Overall potential benefits of the Delta Long-
system. However, seismic risk is
Unceriain.

~’i " Term L~ee Protection Plan include: ¯ Reqttires.additional research on .~.
: : ¯ ’ . , : ~ ¯ seismic-----~--vuln~rabtttty..
¯ .Subsidence reduction helps ¯ CouId exceeA $2 billionover 20:30

O : long-term Delta system years ff.hillevees raisedto PL84-99 "
standards; l~owever~ ~m affordable ¯’ integrity, annual fiivestment rate a critical issue¯ Ensures suitable .funding, that will require prioritization given

[.:,..
’ equipment and materials the extent of eliga"ole areas (e,g, if onl. y

availability, and coordination . $1 billio~ is funded some staiidards "
to rapidly =respond to levee, for some areas may need to be

.... relaxed). A~tml investment rates:- ’ ~ " ~" ’" fafliires " "" ’ exceeding .$.25 to $30 million ma..y ~ot¯ Provides fimding for ~e~pra~tical~-
continued maintenance .of
levees to protect Delta

Increased reliability: for water
¯ " ¯

~ supply needs from ~e Delta. and in-Delta water quah’ty
,., "=* " Increased reliability for in-Delta land use¯ """

~Inereasedreliabilityforiu-Delta~uaticandwildlifehabitat-...~. ~ ~ ¯
~
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Water Quali~, Program~ ¯ ~

The Water Quality Program includes 25 programmatic
actions tofurtherthe Program’s goal of providing good
water quafity for environmental~agricultural, drinking’
water, industrial, ~and recreational beneficial uses of watei~.
The majority of these actions rely on comprehensive
monitoring and :research to improve understanding of
effective water quality management and on.the ultimate
control of water quality problems at their sources..

Determining impairmentto a water quality beneficial use is
alwaysa difficult and complicated matter. For some ¯ ¯
beneficial uses, such:as drinking water use and agricultural water use, water quah’ty impacts on
Use.are.generally well; la~own.~ For Other beneficial uses suchas ecosystem use, water quali~ ¯ :
impacts on species are !ess well understood. As a
result4 the program has relied on the technical ~ . : : ’ ¯ .~ :
expertise of a variety of stakeholders representing ’ :Water Quality Program
beneficial uses. The 25 water quality actions inclu~le. Issues and C0neerns
a combination of~research~ pilot studies, and targeted : ~. .
activities. This.appro~h allows actions to be taken ¯
o~itmown waterquality problems.and sources of
those problems, : while allowing further research of ¯ ¯
potenfihl problems and solutions. Actions will be.
adapted Over time to ensure the most effective use of
I~SOur~es. "~ , ,

In summary, the Water Quality Program element
includes the following broil ranges of programmatic actions: .            ¯

~ ... ° ~. ~Mine drainage-Reduce beavymetals Further researehi~needed for
some water quality problems.

o Urban and industrial Runoff-. Reduce ¯
" heavy metals, pesticides, nutrients, mid; ) For e~ample, for some parameters of

s̄ediment and "subsequent turbidity. "’~ concern, such
¯ . ¯ understood abou~ it~ ~ources, theEValuate loadings of.total organic carbonbi0availability of me~u~ to various

~ salini _ty, .and pathogens in urban species, factors contn~outing to its
runoff and assess the need fo~ source bioavailability, and the load reductions

. control measures to reduce these needed to reduce fish tissue concentrations
" parameters of concemto drinking water necessary for human’consumption.

beneficial uses..
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o . Wastewater and. Industrial.Discharge - Reduce pathogens (from boat
discharges), oxygen depleting substances, selenium, and .ammonia. Evaluate

loadings ofTO_D_.C,C ~ and pathogens: from wastewater and ~dustrial
treatment plant discharges and assessthe ned for source con~ol measures to
r.eduee these.parameters of concern to drinking water benefieiai uses.

. ¯ Agricultural Drainage and, Runo~--Reduee selenium (agricultural subsurface
drainage), salinity, pesticides, .sedimenL TOC (discharges from Delta isl.ands),
nutrients and ammonia, and pathogens (controlling inputs from rangelands,
dairies, and confined animal facilities).

¯ Water Treatment- Reduce formation of.disinfection by-products by controlling
~, natho~ens, turbidity, and bromides. ... ..... .    ..

" ~: ~ " Watsr Management- Use water., management tebtmiquesand ",lmproxed outflow
patterns water to cpntro! salini~.levels.. . ..and circulation theDelta i~egion

o~ HumanHeal~ ~ Reduce impailment of~ec~eational.beneficial ~ises within the.
¯

: ...r :, :    Delta.due to~.human health concerns associated wlth consumption of fish and

:. ¯ ~"~¯ ....’~" -. .    . shellfish containing..      .~. elevatedlevels of D__D__T., chlordane, :toxophene,.mercur~..~¯          .. and.,
. P_Q_~and~eir derivatives by research/mqnitoring and source control. : .

:~ ~ Toxicity.O~Unkgown Origin- Througliresearch/monitoring identify parameters

within the Delta, Bay, Sacramento
River andSan Joaquin.P~ver regions ~ Water Quality_. Program
and implement actions to reduce their : Facts and l~gures
toxicity .to aquatic organisms. .

" .... ¯ Remai~.,~ re.lafi~ely une.h~ged
Thewater quality program will remain relatively between alternatives. "

’ " " ~ o. Provides eritie’ally neededtmehang ,e~! among the alternatives but its ¯ . ¯ redueti0a oftoxies.for fisheries
performance can vary signifieantly depending on the andran important reduction in

Program elements. Storage can help timing for carbon improveother tO

.release of pollutants remainingafter source control :. drinking water.
efforts. Improved conveyance to south Delta export. .. ¯ : .. concet~ns’D°es not address health

iissociatedwith
.... ~ brbndde without other ¯ ¯

diversions but may decrease quality for in-Delta. Program elements~
diversions. Water use efficiency measures can ¯ Could exceedS0.75 billionover
impro~ce Wate~ quality enteringthe Delta by reducing 20-30 years. May require"
some agri’eultural drain water containing pollutants. annual in,v~estment exceeding

$25 million,
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Potential benefits of the water quality.program include: .......

¯ Improves Delta water quality by reducing the.volume of urban~ and agricultural
nmoff/drainage and concentration-of pollutants entering the Delta -

¯ Impr0veswater quali..’.ty for the ecosystem by reducing toxicants as a limiting
factor ¯

~.:o " Improves drinking water quality an~ publichealth benefits " "
o~.. , Reduces ~oncentrationofcompounds contributing to trihalomethane formation
~ potential and degradation of drinking water supplie.s. ~ , -

Ecosystem Restoration Program ,- ~ ....

The ECosystem Restoration Program (ERP) includes Over 700
programmatic actions which, in combination-with the:.
p.rogram elements for storage and conveyance and tlie other -
commoxi program elements; ar¢~expected to result in greatly ¯
improved ecologicalhealth for the Bay-Delta system. ’ . ¯.i .

’ L~Adaptive management~ scientific ov .ersight, and pro ./Faui. .. I~to~ram
.. review willguide impl.ementation of the ERP over the 20 to .

30 years it will take to restore ~cological health.

The ERP is designed to improve and increase aquatic~and ~
~ terrestrial habitats and improye ecological functions in the ~ ~,"

....’ . Bay-Delta tO:~u~SpOrt sustainable’populations of diyerse and valuable pl~t and animal, species.
Ā foundation of this program, element is restoration.of ecological processe~ that are associated
-with streamflow, stream channels, watersheds, and., ¯ ..
fioodpl ~’.aips,: ..Th. ese~rest0red pr0eess.es.ean create and
maintain habitats,essential to the life.history of " Ecosystem Restoration Program

.¯ sp,eeies dependent oh the Delta, and can help the Issues and Concerns
system function in a more sustainable way.

¯
The ERP also focuses on Delta species. Major ¯

..~. ¯ elem~h~sof the ERP are directed at reeovering
endangered ~pecies~ .implementing ecosystem ¯
improvementsto eliminate the need for additional ’ ¯ .
species listings,.and providing increased abundance
of valuable sport and commercial fishes. In addition, ¯ ¯ ¯

.~ " ihe ERP Will improve population abundance and                    "
distribution of many other aquatiq and terrestrial plants and animals.
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Some of the actions that are important for ecosYstem health are already being implemented at the
!ocal level. The Program will suppo~ and work with local conservancies engaged in restoration
projects and will foster co!labomtive programs with local,watershed groups to protect and

~.=~:~:

~. manage watersheds in the BayrDelta system.. = ,- ¯

.,~ in summary, flae ERP:will.implement the following types of programmatic actions:

¯ . :. ¯ Restore, protect, and manage important habitat types, including tidally influenced
’ fresh and brackish water marsh habitat; seasonal, fresh emergent~ and nontidal
: .perennial .aquatic habitat; perennial.grasslands; agricultural, lands.,managed.using,.
~ "wildlife friendly’’~ teclmiques;"stream meander corrid0r and riparian .land along ..
=.. the Sacramento River;-and riparian woodland and shaded riverine aquatic habitat:-

¯ ~ ¯ ¯ .Restore critical, instream flows.and.Delta Outflow in key springtime periods (an
¯~¯¯ " ’ ¯ average of about 100,000 to 300,000 acre-feet of increased flow~dep,ending0n
[.¯ ~ year type~ ranghig from near 0 to:approximately 500,000 acr.e feet depending on

year)

.~ . .,. ¯ ...,De~!op floodwaYs.~ong the louver ~osunm.~ es and SanJo .a~lnin rivers, "-

~ ¯ Construct setback levees to. increase floodplain interactions and provide seasonal
aquatic .and riparian habitats, , . ¯ ¯ ¯ ¯ =~ . .. :, =. ,

¯ Protect sediment sources that feed streams and rivers in the Bay-Delta system.

....i -¯ Support local watershed planning and management programs.

Implement or expand fish marking programs.at hatcheries and fish production
facilitiesin the Bay-Delta system.           ,        ~ ..

"

¯ . Modify barriers that .~emPorafily impair fish passage. ¯
¯
* Evalfiate and reduce adverse effects of contaminants,

¯    ’ ImPlement a strong ecosystem monitoring progr .~ to evaluate short- and long-
term trends in ecosystem health.          ¯ .                  ¯

[: ¯ Implementa Well-funded research program to provide information needed.for
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~. future solutions anddecisions..                 ¯              ~~     . ¯

The ecosystem pla~. will remain relatively unchanged
among the alternatives. However,, its performance EcosystemRestoration Program Plan
can v.ary with the other Program elements. Storage Facts andFigures -
can improve the timing, of.instream flows, and Delta": ..
.outflows, and can allow modification of timing of .~ ¯ Remains relativelyunchanged

¯ . diversions. Improved conveyance.to the.south Delta~ between alternatives.
export pumps can improve timing of diversions, to , ¯ , Provides critically needed
reduce imp,acts on,fish. Modified. conveyance.can:. .’ habitat and reduction of other

stress~sf0 the environment.
reduce adverse Delta flow circulation:issues andcan. - ¯ ~D. epending on the alternative,
also reducethe entrainment effects on fisheries.. - ¯ ~ ¯i . maynot do enough t.o reduce
Water qu.a~lityimprovements through source controls entra" .mment impacts of
and timing ofremainingpoltutant~.releases:improves¯ , . exports from the south Delta~

¯ Could exceed $1.5 billion overwater quality and,reduces toxieiW: for the ecosystem: 20-30 years. Annual
Improvements of~levees.and,ehaunelsfor improved, ¯~ investments exceeding
system integrity can also .incorporate new habitat million may be required.
features. Reduced diversions associated with water

effi ieneym as~es helps reduce div i0u~e c e .    ers n
¯ - effects on fisheries. ~ -

Potential benefits of the l~bitat restoration iirogram include:

¯ Reverses the decline in ecosystem health by reducing or eliminating factors which
.degrade habitat, impair ecological fiinetions, or reduce the population size or

" ’health of species
¯ Produces a heathy B~iy-Delta ee.osystem that provides for the needs of plants,

animals, and.. people using the system.          ,
,̄ Supports sustainable production and survival of plant and wildlife species,

including resident species as well as migrants such as the waterfowl that use the
ifi Flyway "Pae e each winter

¯ Reduces the conflict between fisheries ¯
¯ and diversions; healthier fishery ..
populations could lead to reduced
diversion, limitations ~ --~

¢0mm0nWater Use Efficiency Program o~ ¯ ~m
The CALFED -Water Use Efficiency element
approaches water use efficiency from a policy
perspective.. In contrast to all other Program elements,

DRAFT. ~or Discussion On!y 44 Program Alternatives
, February 16, 1998

E--035242
E-035242



DRAFT UNDER CONSTRUCTION-for discussion only

few technical issues are addressed. This approach is
necessary and. appropriate because implementation - Water use Efficiency Program .
of efficiency measures occurs mostly at the loealand
regional level by local agencies, not by State and ¯ ¯
federal CALFED agencies. The Program,s policy....
toward water use efficiency is a reflection of the
Califomia~s legal requlrements.forreasonable and~

!

.. ¯
beneficial use of water: existing water suppliesmust -
be used efficiently, and any new water supplies that
are developed by the program must be used
efficiently as~well, ¯      .. . ~,~ ¯

through expaudedprograms to provide plann~, g,.technical, and financing..assiaanee. Second, the
CALFED agencies will play an important role in providing assurances that cost,effective ¯ .
efficiency measures will be impl .emented:

Based ona mor~ detailed, analysis provided in,the Water Use Efficiency Technical Appendix to
the Programmatic EIS/EIR, estimates 0fpotential conservation and water recycling are
summarized in the.followin, g table. Values represent water savings expected to occur for future
conditions regardless 0fthe outcome of a CALFED solution(termed no:action) as well as the
incremental savings expected from a CALFED solution. " .

Net Water Savings
.       (1,000 acre-feet aimually)

Urban Agriculture Urban

" .CALFED No Action
(occur as.future trendsin ab~senee of a

:1,480.
.230- , ..1,170

Bay-Delta solution)

- CALFED Program
¯ (~sult of C.A.LFED P~..ogram actions) . " 740 160

1. "Net water savings" is water av.ailable for reallo~ation to. other water supply uses. Reductions in applied water
~would~ be greater.

With re~preet to urban and agricultural conservation, the program proposes to rely largely on

I,, ¯ locally.~dlrect~l, processes to provide endorsement or cert. i~fication Ofurban and agricultural.water
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Suppliers that are properly analyzing conservation m~asures and are implementing all measures
that are cost~effective aud, feasible,~’Organizations composed ofw.atersuppliers and public
interest or environmental groups already existthat may be able to serve this function.    -.~

.̄ Endorsement or certification of water .suppliers will enable CALFED agencies to target
alssistance programs and other measures to assure reasonable and beneficial use.

~ ~ . The water use efficiency program element includes.,the following programmatic actions.

Conservation related actions include! .... ... ¯ ¯

" "* ’ " Work ~Vith £he Cklifornia Urban Water Conservation Council and the Agricultural
Water Management Council to identify appropriate m-ban and agriculturalwater

¯ ~ conserVation. measures; set appropriate levels of effort, mad certify or endorse
water suppliers-that are implementing cost-effective feasible measures.

,, * ’Expand State and federatprograms in oi-der to pr0~ide sharply increased:levels, of
planning, technical, and financing assistance, and.develop new ways of providing
assistancein the most effective manner.                             " "

¯ ~ ~Help urban~water suppliers e0mply with the.Urban Water MauagementPlauning

¯ ~ Help ~water supplier~ and water users i.dentify andimplement water management
measures:that can yield multiple, benefits ineludingimprOved water quality .and,
: reduced ecosystem impacts. .:               ¯ -            ¯ ....

Water recycling aetious include:

¯ .Help local and regional.agencies comply wi~ the water recycling provisions in
.... the Urban WaterManagement Planning Act.~

° ~ Expand State and federal recycling pr0gramsfin order to provide sharply increas .ed
" levels0fplanning; technical, and:financing assistanee,~and develop new, ways of

~..providin. g assistance in the most effective manner.                    .
¯ ’ Provide regional planning assistance which can increase opp0rtimities for use of

recycled.water..

Assurances will play a critic~ role in the Water Us.e. Effici.ency program e!,e..ment. Thq ~sur ,mace
mechanisms are structured to eusure that urban and agricultural water users implement the..,
appropriate effieien.cY measures. Asaprerequisite to obtaining CALFEDprogrambenefits ~
(receiving ;’new"water,.partieipating as a.buyer or seller "m a water tr ~fer, receiving water
a drought water bank) watersuppliers will have to show that .theyare in.compliance with the
applicable urbau or agricultural council agreements and .applic.able State law. This requirement
will result in serious analysis and implementation ofeonserva .tion m~asures identified in those
agr~ments~ In ad ,dition, thePmgr .am is considering a requir~ment that recipients of"new" or
transferred water meet water measurementand volumetric pricing requirements developed under
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the Central Valley Project Improvement Act.

A.high level of watt. use efficiency may also be .assured through the concept of linked
implementation. Widespread demonstrationo~ efficientus6 byiloeal Water suppliers a~d
irrigation districts ~uld be a pr~requisite to CALFED implementation of Other Pr0g~am actions
for water supplyreliability. .~ "                     ’ " ’ ~~ ..

’ Economic analyses are underway which will compare Water use efficleney 6ptions (including
conservation, recycling, a~dff~usfers)i ~and new facilities and identify least.-e0st ways 0~meeting
CALFED objectives. These analyses are expected to betterdefine the mix 0fdemand.
management options and water supplies from new facilities, CALFED Wi~lwork with
stakeholderson technical ~id implementation issues as these     es ceed. " "    ~

The water use effieieney program remains "             Water Use Effieienev,Proeram
rela~vely tmehanged among ~e alternatives... ’: ~’         .. .... , assistan.. ~e.." .- -̄ .....
However,. depending on ~e alternative, more or

¯ , Face.and Figures

less implementation of water use efficiency ,’ .    ¯ - ., Remains relatively ml~hanged
measures may occur at the loca~ level as water " ’ " between alternatives..
suppliers integrate efficiency measures into their , : ¯ i~ reessential paa ofov~ali
integrated resources planning. The effectiveness of’ water management

’ . ~. ~o ~ . Emphasis.is on providingwater use efficiency methods can be enhanced by technical, pl~g, financing
storage of the Saved water for later use. For ’ " " ~
example, the groundwater banking and eonjtmetive ¯ " Couldexe~d$0~75 billi6n over
~iise pro~:in Delta.:oxpor~ areas~-sueh as the san" 20-30 years. ~i~iayrequke. ¯

the Tulare Lake Basir~ and in " ’ annual investmentexceedingloaqttinValley.anJ
-the Sacrament6 Valley eouldlenable Wdter users to ¯: $25 million.
bank.conserved water for us~ in times of shortage. " r "

The extent of feasible water recycling is affected ’
by efforts tO maintain and improve water quality. , ¯ ~ ..... ¯ "
So e water that is high.in.salinity may not e suitable for subs uent recyd g.

Potential benefits 0fth~ water use efficiency program include:. .....:~ ’ ’

¯ ’ ’ ’ Reduces demand for Delta exports and reduces related entrainment ~ffeetson

¯.. ¯ Could makewater.available fortransfers
r

"

, -. May improve.overall Delta and tributary water quality.
¯" Could reduce the.total salt load to the San.Joaquin Valley
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Water Transfer Framework Policy

Water transfers are currently an importantpart of water ¯

management.in California, and. offc~ the potential to " ~ .... ~--~
play an even moresignifiCant role in the future. An

¯ . open and active water t~nsfers market will improve the
economic efficiencyofwat~ Use,,:will provide an ~
incentive for water users tg~ implement cost-effectiv,e.
conservationme.asures thatyield ..transferable v~ater, ¯ ’~
and will help ..ensure realistic ev~uation of the cost-
effectivenessof any noWsupply development, The.¯..:-
Program is addressing.water transfers from both a                                ¯
t̄echnical and policy perspective. Technical

~ considemtiohsrelatedto conveyance and storage are.
discussed later in this’rep~rt:.,Awater transfer policy.if’    at !Trmisfer Framework Poik~y.
framework is beingestablished to resolve many of ’ Issues andConcerns .....
the issues, that Currently.~0 .nstrain .Wansfers.or raise ..,
concerns ¯when transfers do oeenr.

:. The P01iey framework is expected to provide an .. ~ .
effective means of moving water between users on a
voluntary and compensated basis, as well as a means
of providing incentives for water users to implement ¯

. :i ma0.,_agement practices which will improve water use ~
-~ efficiency. Transfers can also provide water fo.r en~nmental p .ur_poses in addition to
:: ~ minimum instream~ flow requirements,                            .~

¯W~ter transfer p~liey niu~:also p~o~id~ a means of ensuring that water transfer~ do not merely
improve short-term water supply reliability at the expense of local communitie~ or, groundwater
resources. Reductions in grotmdwaterean oeeurwhen users of surfaeewater wansfer this water
.to others and switch to groundwater instead. Local eommunities.cma be.affeeted when
agricultural land is taken out of production in order to transfer
used for irrigafibn.. Allofthose :dependent on an agrieultural economy -r from, farm workers to
farm equipment.mechanics - can be adversely affected. Strong meehanisms,~:.avoid or mitigate
water transfer impacts to third, parties and groundwater resources will be essential elements of a
CALFED water transfer policy..

~̄ The CALFED watertransfer element proposes a policy framework ~’or Water transferrules,
baseline data collection, publiediselost~e, and analysis and monitoring of water transfers, both
short and long-term. The element, in its final form, may also identify areas where additional
r.egulation or statutory changes are desirable. Sueh modifications to existing poh.’cy are expeet.ed
to facilitate the water transfer market, although the annual volume of transfers willstill be
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dependent on locally d~veloped agreements and assurances,

Development and refinement ot" the Pr0gram’s water-transfers polie, y will be guided by several
criteria that form the basis 0f Califomia transfers policy:

. .¯ ¯ Water transfers must bevohmtary,

¯ .Water fights of sellers must.not beimpaired~ ¯ . . :.
¯ Water transfers ~ must not harm fish and .wildlife. res0urees and their habitats
¯ Transfers must not cause overdraft or degradationof groundwaterbasins,

¯ , ¯     Entities receiving transferred water shouldbe required.to.show that they are.
making efficient use of existing water supplies.          ~:

¯
¯ ~Water districts and agencies, that hold water.fights or contracts to transferred water

~ ’ must have astrong role in determining what is done.
¯ ~ The impact on the fiscal integrity 0fthe districts and-on the economy of small

watershed Management Coordination Plan,         ,,

Watershedmanagement is a broad term iased.to~ ¯
¯ , Elements

desen’be diverse actions that maintain Or improve ’
environmental c~.. nditions throughout a waterstied..
There are many potential watershed management
actions in the Bay-Delta system.that are. consistent
with the CALFED ~ssion and Can c.ontribute to "

water quality, water ~upplyreliability, and levee and
eha~mel system integrity. -

The Pro~’s approach and level of involvement ~ ’ "
in watershed management actions Will vary °

Watershed M~nagement
according to the location Where fliese aetiofis take Issues and Concerns
place, The Bay-Delta watershed can be divided ...." ¯ .

diaraetei’isti~s ofth~ waterstied: .... ¯ .....

¯ . The upper tributary watershed above . :
reservoirs and major fish passage :
obstructions.

¯ The lower watershed, generally
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below those major fish passage obstructions. " .. ¯

.In the ’lower watershed; the.Program proposes~hundreds of programmatic actions that.are
included in the various,Program dements. CALFED and the CALFED ageneies will b~ actively
involved in these actions. In the upper watershed, the Program proposes relativelY few actions.
The Program will support the efforts of others in the upper watershed primarily by help.ing to
coordinate these activities..Coordination isimpo .r~_ant because there areso many entities working
on watershed management: individuals, localconservancies and other non-governmental
organizations, and governmeni agencies at the local, .regional,. State, and. federal levels.

The following are examples ofwatershedmanagement prujeets.th~t can inak¢:’. ,~nprovements in ¯
each CALFED resource area:        ¯              ~. ¯

¯ Ecosystem Quality.~ Watershed projects ~hich improve riparian h~bitat along
’" streams~ increase or improVe.fisheries habitat and passage,.restore wetlands, or

restore the natural stream morphology affecting ~downstream flows or species may
benefit ecosystem quality~     .

agement¯ Water Quality - Watershed man . activities may benefit water qualityin .:
~ the Delta by.helping to identify and Control nonpoint sources of pollution andidentifiy andimplement methods to control or treat~contaminan~.¯. Watershed.
.:..projects w~ch reduce the pqllutaut loads in stre,ams~lakes," orreservoirs could ¯

measurably, imp,rove downstream water quality, ¯. . ... ,,.

.... ¯ Water Supply Reliability - Meadows and riparian corridors in ~he upper watershed
tend to slowthe rate.ofnmoff and allow more percolation of water into aquifers..
Wh niea~0 s erodean~ ripari orridors degraded nmoffduringen w an c are , storms

. ~. can.occur at.higher rates.., This makes .flood management more.difficult find "
. ~ed~ces the ~pportunities to capture runoff in downstream reservoirs. Watershed

management projects to restore meadows and riparian corridors can attenuate the
¯ .peak. flow.s that occ~ during storms and allow more of this Water to be absor~bed
into .a~l. uifers, of the upper watershed. This water can contributelto’incre~sed.
stream b~e flow later in the season which improves-water supply reliability.. ~and
provides environmental benefits for fish and wildlife..

¯ Levee and Ch nel Inte ty-  ttenuation of flood flows comin, g om the,upPer
watershed can provide benefits far downstream in the system. Delta levees are .
most vulnerable.during.high .winter flows, .so watershed management that reduces
these flows can help maintain the in~tegrityofDelta levees..                 . "
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Variable Program Elements

In addition to the common program elements described above, some of the alternatives include
p.ro~sions for new or expanded water.storage. Each alternative includes modification of Delta
conveyance..The variable program elements for storage and conveyance ~a~e described below.

Storage ~ ,~

Storage of water in surfaeereservoirs or gr0undwater ~
basins can provide opportunities to improve the timing ~,~.~,r~.
and availability of water for all uses..The benefits and
impacts Of surface and groundwater sto~Zage vary
depending on the location, size, operationalpolicies~ and
~ge to Other Program elements. By cautiously "..~.
~divertingwater into storage during times 0 .fhigh flow and ~ Elements

lowenvlronmental impact,.more water is available, for
release for environmenfal~ and~oiasttmptive purposes., ¯
during dry periods, when e0nfliets over Watbr supplies are
critical. Properly managed, St.orage turns low value water into high value water for all uses~

Surface storagealso provides.0ther important
benefits including flood con~01, power g~neration , . Storage .....

..
and regulation, and recreational Opportunities. "Issues and Concerns

~~.~I-I0wever, construetion~of .surface storage.reservoirs ¯’ .-’ ¯ . .....
can result in significant terrestrial and aquatic ~. , ~

storage, in general, has fewer t .er_restrial and aquatic . ’ .,
impacts and is less costly than surface storage, but is ,. "
limited "m fle~bility due ~to slower rates, of storage . ¯ .
and withdrawal compared to surfae.e storage. Other -̄ ¯ -
issues such as adverse effects on third parties and
fish and wildlife, land subsidence, and degradation. .: . , .
of water quality in aquifers must be addressed before implementing any groundwater storage

A si.gnifieant amount of Storage exists in the Sacramento - San Joaquin System today. Be’ginning
in the 1920s, large reservoirs were built in NotthemCalifornia for hydrodeetrie power, flood
eofftml, ~and to provide a more reliable Source of water supply. There.are.now o~¢er 30 major
reservoirs within theSaeramento- San Joaquin system with a eo .mbinedgross capacity of over
 5  aon a--o-go t0V ), r.noff ofr.noff woul 
occur in the absence of dams and diversions) in the two river basins is about 27 MAF.
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Dung Phase H of theProgram, various types of ~,
new storage were evaluated for their potential.t0" SOME DELTA FLOW STATISTICS"
contribute.to an overal! approach ~o meeting
Program objectives. Based on practiclal .Flow pattcmsthrough the Delta channels
expectation of acceptabl~ levels of impactsi total, are influenced by tidal¯ acti,’0ns and export
costs, ~ind potential benefi.~., the a range of new operations. For the p~ri6d.of 1980 to 1991,
storage considered in this evaluation was from~ average annual inflow to the Delta was.
zero up to about 6 MAF. This amount of new 27,900 TAF, withthe Sacramento River
storage was considered a reasonable range for ..contributing about 62 percent andthe.San
study purposes; much more detailed s.tudy and Joaquin River contributing about .16 percenL

. signi’ficant interaction with stakeholder~ will be. Of this total inflow, about 18 percent ~as
"i~.equired before specific.locati0ns and sizes of new~ exported at the S~WP and CVP export
storage~.~e proposed. ~For~e:purp0ses of the

facilities in the southe~m Del ~ta," while about

. Phase II evaluation, an inventoryof potential new76 percent went to outflow to the San .-
’ storage prOjectswas~0mpiled. Those projects F̄rancisco Bay. De!ta~.inflow,-export, andnet
flint ~ppeared most feasible wereevaluated to ’ i :. .outflow ¯rat~s.~e dwarfed by tidal flowsi~. ’
provide repreSehtative inf0rmation.on costs ands.. theDelta. During the 1980 to 199! period,
benefits,...A more completescreening process~ -~win~eroutflow in the Delta averaged about
taking i~to ac~ountpotential environmental ~ i ?32,000 cfs and summer outflow averaged-
impacts,~engineering feasib’.flity, costs, and ~ about 6,000 cfs~ comparedto:average tidal
benefits, will proceed over the coming months. . flow (ebb or flood) through the Golden Gate
- .. ’ " of2,300,00Ocfs an4at Chipps Island in the
Various types Of storage would provide different west.em Delta of 170,000 cfs.:

’ ’ ’ kinds ofbenefits that could contribute towards the~ ¯ ~ .
~. multiple’Program objectives, storage upstream of,~

.the Deltawould function differently than storage ~ " ~ .- , ~.    . ~
adjacent to export canals downstream of the Delta. Off’stream.surf.ace:storage provides different

: : benefits and generally fewer environmental impacts than on-stream.surface storage. ¯
¯:/ Gro .undwater banking and e0njunetive use program~could enhance benefitsprovided¯by surface

storage. Descriptions andexamples of the various¯types of storage evaluated during Phase H of
.., the Program are provided below.          ..                    . ~..        ¯.

Ūpstream Surface Storage ’ - r

Runofffrom ups~eam tfi.’butaries to the Del~alusually occurs in l~ge volumes over short periods
of time in the winter and spring. New storage upstream of~he Delta could store a portion of
these flows in excess ofinstream flow requirements and Water supply needs. ~rhile detaining
water in storage, care must.be .takento maintain periodic peak flow events in rivers that provide.
for natural fluvial geomorphologieal processes, including the moving and cleansing of gravels,
which are important to aquatio ecosystems. This is.a more vital consideration associated with

¯ " enlarged on-stream storage compared to off-.stream storage; large amounts of water can quickly
be detained in on-stream’ storage, while due to conveyance capacity constraints, only a minor

DRAFT - For Discussion On~ 52 ’ Program Alternatives
¯ . February 16, 1998

E--035250
E-035250



CONSTRUCTION- discussion

percentage of large peak river flowscan be diverted.to off-stream storage.. ¯

Water could be released from upstream surface storage when neededto supplement instream
-flows and water suPply. Water could be released to meet direct needs or to provide additional
benefits through exchanges. For example, water could be released ~om off-stream storage in the
Sacramento River basin directly to loealwater users, reducing.existing diversions from the
sacramento River dUringperiods critical to fisheri~. Water ~:eleased for envi~iomnental, purposes
couldincludepulse:fl0ws to help transport fishthroughflie Deltas. Water could also be released
toprovide sustained flows for riv~!Sne and shallow water habitats .and improve waterquality in
the Delta during drier years. Examples of potential upstream’ surface storage include:

..

Enlargement of Shasta Reservoir. This additional on-stream storage on the Sacramento
~.r ....¯ River could provide water for instream and consumptive use purposes, flood control,
[. . instream water temperature con(rol, and hydropower.: ¯ . ~.~ ....

[
Sites-Col.usa Ri~servoir. Storage in this new off-stream, storage reservoir in the.

~-... Sacramento Valley would be limited by conveyance, capacity from the Sacramento River
:̄ to theresenioir~, The reservoir Could be filled~duringperiods when diversions from the

r̄iver would hav~"low impacts on fisheries. Water stored in the reservoir could be used.to
supply SaeramentoValley agriculture, :thereby:reducing agrieultura! diversions~from the
fiver during times more critical to fisheries. Water from the reservoir could also be
releasedback into the river, direq, flyer through exchange, to increase flows at critical
periods

Enlargement of Millerton Reservoir. While thisproject appears prohibitively
expensive, this additional storage on the San loaq..uin River could be used to store

[ ::: supplies during high flow periods. Stored.water could be released for increased.
’ environmental flows during drier periods, directly to water users;¯or to enhance
.groundwater conjunctive use operations in the San Joaquin Valley. ¯

.... ,Montgomery Reservoir. Thisoff-stream storage.project on the MereedRiver in the San
¯ Joaquin basin also appears prohibitively expensive. Water stored in this facility c0uld.be
used to increase environmental flows duringdrierperiods, directly ~o water users, or to.

.. enhance groundwater conjunctive, u~e operations in.theSan ~loaquin Valley..

ti~,:. In-Delta Surface:Storage ..

In-Delta surface storage could be developed by converting one or more-Delta islandsinto ¯
reservoirs. Existing levees would be reconstructed and screened facilities for diverting Water into
the islands would be.provided. In-Delta storage would be filled during.high flOW periods when.
potential harmtofisheries would be lowest. Water could be released directly into the Delta
during drier periods for environmental, in-Delta wate~ supply, or water quality need; Adirect
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connection to,State Water Project (SWP) andCentral ValieyProject (CVP) export facilitie~ "
might also be provided to allow storedwater to be exported during periods when curtailing south
Delta diversions could benefit fisheries.

Several concerns regarding.in-Delta storage must be resolved. If the stored water is to
for drinking water purposes, there may be a need to ev.aluate s~g or removing then, aturally
occurring peat soils from the islands to a~ioid the,r~lease 0forganie.earbqus. This could add
significant expense toany in:Delta storage project. Foundation and slope stability concerns ¯
associated.with Delta levees Could limit the rate ofwater removal from in-Delta ~orage, thereby
reducing operational flexibility and potential benefits. ".

Examplesofpotential ~.-Deltasurfaee storage.include:. ¯

Bacon, Woodward, and Victoria-Islands~ ~ These Delta islands might be converted to.
¯ . in-Delta.storage by reconstructing the surrounding levees, providing a screened inlet

facility, and connecting the islands, to one another and to Clifton Court Forebay with
inverted- siphons.. Together., these .three. islauds.: might provide about 200 thousand acre ¯

, feet (TAF) of storage. Real-time monitoring might guide, operations t0 determine When
~:. species of eoneem are not presentand water maybe diverted into. storage .and when to

~. . ~release water from storage and curtail south Delta CVP and SWP diversions.

~..~An altemafiveto inundation of prime Delta agricultural acreage .ffould. be .to develop
storage facilities near the Delta (such.as an expanded Los Vaqueros) that would, like in-
Delta storage, provide the ability to store water while enabling maximum flows during

et periods    ""

¯ SOuth of Ddta Off-Aqueduct Storage ,. ¯

A version of off-stream storage; south of Delta.off-aqueduct storage could be filled by diversions ~
through theDelta MendotaCanalor the California Aqueduct. Examples
storage include San Lnis.Reservoir and Castaie Lake. ~Newoff-aqueduet.storage would.be filled
by increasing Delta exports during periods of high flows and least potential harm to Delta
fisheries. Water stored in neW0off-aqueduet storage.could be released to. meet export needs while
curtailing export pumpingfrom the Delta during times of.heightened environmental sensitivity in
the Delta. Filling of off-aquedu~t storage is limited by the capacity of export facilities..-
However, water stored in off, aqueduct storage is of .great value to export water users, since it can
be delivered directly for use without Delta operational co .nstraints..

¯ Exam~lesof south of Delta off-aqueduct storage include: ~

Enlarged Los Vaqueros Reservoir. This off-stream storage reservoir, currently under
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c0nstructi0n with a planned capacity, of 100 TAF, couldbe expanded to store about 1.
MAF of water supply: ~Beeause of its proximity.to,the Delta, Los Vaqueros could provide
¯ greater flexibility and water supply benefits than other south of Delta off-aqueduct
reservoirs. While filling of other off-aqueduct reservoirs is limited by capacity in the
California Aqueduc.t .and Delta-Mendota Canal, a direct intakecould be.constructed from
the Delta t6 Los Vaqueros, This would allow greater diversion capacity during high flow

[i :.                ods in the Delta:                                                                    ¯

Los Ban0s Grandes Reservoir. -This reservoir would be fi!.led with water exPorted

¯ ! ii  ough the C or a Aqueduct do ngperiods ofhigh
¯ ¯ ¯ released for use while exports are curtailed from the Delta during times most sensitive to

fisheries.¯ LosBanes Grandes has received extensive study over the past two decades,

I.... ,. including detailed surveys ofbi01ogieal resources. While theproject appears to b~ among
- the most eeonomieid of prospective surface storage reserv0irsi .the feasibilityof~

mitigating several significant environmental impacts associated with the project has been

(! ~
questioned. "

, Groundwater Storage ¯ ~.. , ’ ~                                                                       . .¯-..~.. ¯

~ Groundwater-storage can take the form of direct .groundwater banking operations or groundwater
’~ conjunctive use operations. Undera groundwater banking program, .water is stored in d~pleted.

groundwater aquifers through spreading grounds or direct injection and withdrawn.., from-storage
. by pumping, simflarin operation to a surface:storage reservoir. .Operations are.limi’ted by
percolation or injection rates and pumping withdrawal.rates, which are generally much slower
than intake, and outlet rates from surface storage reservoirs. For these reasons, groundwater
banking progams .can be enhanced if surface storage is available to store high flows, more
quickly and release them for groundwater storage at lower .rates.

"Under a groundwater conjunctiv~ use operation, surface water isdiverted for agrieultttral.or.
urban ~se during wet years; allowing underlyinggroundwater aquifers to recharge naturally and.
from percolation of excess applied water. During dry years, water is pumpedfrom groundwater
storage to. meet identified, agricultural or urban needs, allowing reduced diversion .of surfacethe
water from rivers. ’

Groundwater ban!ring,land ~onjun~tive.~use 0pemtions range inscope and formality. For decades
growers in parts of the Central Valley have practiced informal ,.conjunctive use operations by
using. Surface water supplies when available and then turning to groundwater during.dry periods.
R .eeently, more formal programs such as the.Semitropic Water Storage District’s .water banking
agreement with Metropolitan Water Disa’iet of SouthemCalifomia have become more common
place. While groundwater storage operations are an important water management to01,
significant issues such as adverse effects on third parties and fish and wildlife, land subsidence,.~ DRAFT- For Discussion ~ly 5 5 Program Alternafiyes

Februar~ 16, 1998

E--035253
E-035253



: ¯ " DRAFT UNDER CONSTRUCTION- for discussion only

and degradation 9fw.ater quality in aquifers must be addressed on a case by ease basis before.
¯ implementing any groundwater storage program. Guiding prineiples to address these issues were
discussed in Chapter 2. "                ,        .

Examples of potential groundwater storage.0perations include:.. ../:

American Basin Conjunctive Use Projec,t. This project, located in western Placer..
County~and southwestem SuRer County, is Currently under investigation by the California
Department of Water Resources (I)WR) in cooperation witha group of local agencies.
State Water Project water would be delivered for agricultural:use in.this area in wet and
~above normal years, redueinggroundwater pumping.andproviding "in-lieu’, recharge
during those years. ~ .In dry and critical years, these.agricultural users would pump
groundwater to meet local demands, foregoing diversionof surface water supplies that
would be made ayail ~able to the’State Water project .... .

Kern Water Bank. The Kern Water Bank was studied extensively and partially
implemented by DWR during the 1990s. As 0dginally. envisioned, the Kern Water Bank
would consist of a Kern Fan Element operate, d by DWR for the State Water Project and
several conjunctive use elements o.perated in cooperation .with local agencies..The Kern
Fan Element~ eoll~isting of conveyance facilities, spreading grounds, and extraction wells,

’ is currently operated~by a 10eal authority. Surplus flows from the Kern River are ¯
.recharged When avfiilable, aswell as SWP supplies ~deliveredthroughthe California
Aqueduct in wet years. Additional recharge.and extraction£aeilities could allow
expansion of storage in the Kern Water Bank.

C̄onveyance

The Del~a conveyance element 0fthe Program describes the .) ~                             .
various configu~ati0ns of Delta channels for moving water
.through the Delta and to the major export facilities in the ¯
southelii Delta. While there are"countless combinations 6f1
potential modifications to Delta ehannels.~ threeprimary
categories of Delta confi .guration.options, as described
below, were studied in Phase II of the Program. These    .
Delta conveyance options wer~ the primary distinguishing

., . feature among the three broad categories’.0f alternatives ¯
studiedin Phase II. . .~

Under the Program’s No Action assumptions, additional exports are expected from .the D~lta in
the future as statewide demands for water increase. Currently, the combined physical capacity of
SWP and CVP. expoi:t facilities, in the southern Delta is approximately 15,000 cubic feet per
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second (cfs). However, a U.S. Corps of EngineersI .~ ~ .
permit limits exports through the SWP export

I Conveyancefacility.to 6,680 Cfs, ~xcep.t during some winter
Issues and Concerns

months when marginal inc, reasgs are allow, ed- The[
Department of Water Resoureesis eurr..ently

Program, including anew intake Structure into’ ~: " ° " ¯ "
Clifton Court Forebay, eh~dlmodifieati0ns; an . ¯
ōperable fish control barrier:at the h~ad ofOld
River, and ¯flow control barriers. Under the D~R
pr0pos  these  improvem nt.s would  Uow th :
permitted expoalimit at ~e swP export facility to " : ~’ ’ "
be increased to full physieai capacity of 10,300 efs~ of eburse;~¯we of this eapa~itywouid be
limited, by various Bay-Delta standards.. ’                "’ ...... ’

Because of the potential impa~t ~on fl0w patterns and Delta water quality, the Delta e0nveyanee
configuration of an aircreative can greatly affect ~e p.eff0rman~e of.0ther Bay-Delta Program
elements. The three prim~ ary Delta eonveyaneeconfigttrations eValu~tted in Phase-II 0fthe
program, are: ..... ’ :     : . ~", ’ " " ’ ~ " """

Existing System Conveyance. The Delta channels Would be maintained essentially in
thei~ e~mTr., ent eonfigurati0n..One significant variation wouldinelude some sel~ted
~hannel ~mprovementS in me s0uthem Delta. togemer with flow and sta~e:b~e~s at

 0mons to  ate oxpo 
facility to full existing physie~ capacity of ~ 0~300 e~’s (similar io DWR’s Interim South
Delta Program). Other variations include ebnstmeting an interfiebetweeti.the CVP

" Modified ThroUgh.Delta COn~eyance. Significant improvements to northbm Delta
¯ ’ ch~els would aceompany the southern Delta impro~cements eontemp!ia~edunder the

"" ’ existing System’ conveyance designed to altemative’flowVariati°ns include afishefieswide variety Of channelthe

~. eonfiguraf!ous, improve patterns to benefit tht0ughout
Delta, provide flood control, and improve.wate..r quality in many parts of theDelta,

Dual.Delta Conveyance. The du~l Deltaconveyancealternative is formed around a
combination of modified through Delta channels and a new canal or pipeline Connecting
the Sacramento River in.the northern Delta to the SWP and CVP export ..facilities in the
southern D~!ta. Capaeii-ies fp~thiS new isolated eon.veyanee facility in the range Of 5,000
efs t9 15,000 efs were evaluated in Phase !I of the Program. The new facility would
siphon under all majorw~terways t6 minimize aquatic impacts.
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12 Alternative Variations " "

.At thebegintiing ~ofPhase II, 17 alternative variations 0ater reducedto 12) were developed "
around the three broad alternatives resulting from the Phase I work. These are described in detail

~:: in the Phase H Alternative Descriptions, May 1997andaresummafizedbelow: They
represented a reasonable range of differenteonfigurations of Delta eonveyane0 and storage

. assembled with the program elements for !evee system integrity, Water quality, ecosystem
quality, water use efficiency, water transfers, and watershed management coordination.

¯ ~ Alternative 1A- combines and integrates the program dements for levee system ¯
~ ~" ’ :"~ :"~t~g~ity~water qtialit~~ ecbsystem restoration, wateruse efficiency, water transfers; and

watershed management coordination without adding new storage and conveyance
facilities to supplement the status quo.

Alternative 1B - eombhaes.andintegrates the Program .elements for levee system
¯ integri~; water quality, ecosystem re.~tor~tion, water use efficiency; watertransfers, and

¯ ’ ~ watershed management coor~ation withselect sou~ Delta improvements. Alternative
1B builds upon Altemafi~e IA by adding fi.sh screens ~tt the Banks’ and Trac~ pmnping
plants and an intertie between the Tracy pumping plant and Clifton Court Forebay. All
common programs ,fit togethe~ as they didin Alternative 1A.

~. Alternative 1C.’ builds.off Alternative 1B by adding new conveyance to provide for
inege~ingin th’e permitted south Delta pumping eapa.eity to the full pliySical e. apaeity.

’ Alternative 1C is the Same as AlternatiVe 1B exceptthat it iiieludes new surface and
. groqndwater storage facilities throughout the watershed.

Alternative 2A- combines and integrates theprogram elements for leve.e system.
integrity, water quali’ty, ecosystem restoration, water use efficiency, water transfers, and.

~ watershed management coordination with north andsouth Delta ~hanuel modifiqations
designed tO improve Water ~onveyance. Altemative2Ais the "minimal" alternative to
achieve.~pi:oved thr0ughDel~a conveyance. It p~-0videS for more efficien(water..
.conveyance from the Sacramento Riyer .through Sn0dgrass Slough; North Fork
M0kelumue Ri~’ver, and Old River near Clifton C0m’t F0reb~ty. It al~o includes new fish
screens at the Traey and Banks pumping plants, an intertiebetween the pumping plants,
and operable barriers Or equiv~ent in the south Delta. The alternative does not provide
additionalwater storage. ¯ .... :     ’ " ’

¯
, Alternative 2B -combines and i~tegrates thePr0gram elements for levee Systemintegrity~ water quality, ecosystem restoration,’wate.r useefficiency, water transfers,, and

watershed management eo0rdination with north and SOUth Delta chane..~ el modifications
designed for water conveyance and new surface and groundwater storage. T~e
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alternative is the same as Altemative 2A exceptit adds new water storage.facilities/.

Alternative 212 - combines and integrates the program elements for levee system
integrity, water q~atity, ecosystem restoration, water use efficiency,-water transfers, and

Banks pumping plants, ...The new diversions could be use separately or in combination to.
proVido increased op~:~’at~o~alr~jt’lexi~i~tyo Ne.~ in-DElta water storage would receive water
from one ofthesenew diversions~ .The alternative alSO includes.new fish sereeus.at the
Traey mad-Batiks pumping plants, and an intertie between the pumpingplants.

Alternative 2D~- cbmbines and integrates ..the program elements for levee.system..
integrity, water q.tmlity, ecosystem restoration; water use effieiOncy, water tr .ansfers, and
watershed management coordination with system modifications in the north and south.
Delta designed to improve water co.nveyanee, to provide habitat restoration integrated
with the eohveyanee improvements and ii~ aqueduct storage;south.and d0wfistream of
the.Delta.The alternative provides -for more efficient water conveyance:from the
¯ Sacramento Rive~thr0ugli Snodgi’ass Slough, South. Fork Mokelunme River, and Old
River near Clifton Court Forebay. It also includes new fish screens at the Tr~yand
Banks pumping plan .ts~ an intertie between thepumping plants; and an: operable barrier or
equivalent at the Head of Old River.

:,Alternative 2E’ -,combines andintegrates the program elements, for:levee system
~tegrity, watt¯ quaiity, ecosystem,restoration, water.use effieiency, water transfe.~, and.
watershed:management Coordination With;modifi :cations in the north and South Delta
designed to improve for water conveyaii~e,, to provide Si~fi’eant:habitat restoration and"
additional st~aeeand groundwater storage, . The conveyance andhabitat portions are the

habitat on Tyler Island and the elimination of the 10,000 efs in.take at Hood. "
,’ , .~ , ., - .... ¯ ,,~ , , ..;

Alternative :3A- c~mbines. ~andintegrates the program elements. ~for levee system
io. tegrity, water quality, ecosystem restoration, water use eftieieney; water tr ..~.fers, and
watershed m.anagement Coordination wi~ north and south Delta channel modifications
.designed to improve, water eonveyanee and a small (,5,000 efs) open channel isolated
facility. This alternative is considered the "minimal’.’ option for the dual Delta.conveyance Alternative. It also includes new fish sereeus at the Tracy and Banks.

pumping plants, an intertie between the pumping plants, andoperable barriers or
¯ equivalent .in the south Delta..The alternative provides no new water storage.

¯ Alternative 3B- combines and integrates the program elements for levee system      ..
integrity, water quality, ecosystem restoration; water use efficiency, water transfers, and
watershed management, coordination with north and south Delta.ehatmel modifications
deaigned for water conveyance, a small (5,000 efs) isolated facility constructed .as. an

"
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open channel; and ~urface and grotmdwater storage. ==The alternative .is the same as
Alternative 3A except for the new water ~torage.

Alternative 3C -.Combines.and.integrates the program elements for levee system
. integrity, water quality, ecosystem restoration, .water Use efficiency; water transfers, and
watershed management’coordination with north and south.Delta channelmodifications
designed.for water conveyance and a small~:(5~000 cfs) isolated facility.constructed as a
pipeline, It also includesnew fish screens atthe Tracyand Banks pumping plants, an
intertie between the pumping plmits, and operable barriers or equivalent in the.south
Delta, The alternative provides no new water Siorage. This alternative is identical to
Alternative3A except for the facilities associated with the pipeline Configuration. ¯

Alternative 3D -combines.and integrates the programeiements .forlevee system
integrity, waterquality, ecosystem restoratio.n,water use.efficiency,.water transfers, and
watershe~d management coordination elementswith north and south Delta Channel
modifications designed for Water coliveyance, a.smalt (5,000 cfs) isolated facility
constructed as a pipeline, and surface and groundwater storagei This =i!ternative is

= identical to Alternati~re 3B except for the .facilities associated with the pipeline.
configuration.    .      ’~ = .... ~ ::. :.i .. ¯ ~.~.".    :

o .      .~. -.:;.         ,.

Alternative.3E - combines and integrates the progtmn elements, for le-~ee system "
integrity,:water quality, ecosystem rest0ratio .n,.water ns~.efficiency,~water transfer.s, and

¯ ,. watershed managementcoordination with north.Delta channeLmodifications designed to
: improve w~ter conveyance; alarge (15,000 cfs) isolated facility constructed as an open

~ channel,I and.surfaeeandgrotmdwater storage. The alternative is:similar to Alternative
: - 3]3’ except for the size of~lie isolated facility,, and the elimination of Old River

ēnlargement,and.barrier at Head of Old River. ’ ¯

Alternative 3F - combines and integrates the program elements for levee system
integrity,water quality, ecosystem restoration, water use efficiency; water,transfers, and
watershed management coordination with ~ combined isolated storage.andConveyance¯
faeilityto transfer.Sacramento River flow across the Delta to CliftonCourt Forebay. A
eonne6ted chain of up to 8.lakes, created by:floodlng Delta islands, would convey water

-̄ via siphons and pumps beneath Delta channels..... .. ~. ..

Alternative 3G - combines ¯and integrate.s the program dements for levee system
integrity, water quality, ecosystem restoration,.water use efficiency, water transfers, and
watershed.management coordination with north and south Delta channel modifications
designed for water ~onveyanee, a 5,000.gfs Deep Water Ship Cannel, a western Delta
e0nvey.anee tunnel and,channel, and surface and groundwater storage. ¯

Alternative 3H- combines andintegrates the program elements for levee system.
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integrity, water quality, ecosystem restoration, water Use efficiency, water transfers, and
water~hed management coordination with modified conveyance .in the north and south
..Delta designed for water conveyance and significant habitat restoration, a small (5,000
efs) isolated facility constructed as an open channel, and surface and groundwater
storage.

integrity, water quality, ecosystem restoration, Water use efficiency, water transfers, and "
¯ " watershed management coordination vdth three new diversion locations for Traey and ¯

.’Banksp umping ~plants and siJfface:and gr. oundwaterstorage. Thenew diversions could be
~use separately or in combination to provide increased operational flexibility. One new in-
Delta water storage would receive water from one.ofthesenew diversions. The
alternative also includes.new fish screens at the Traey and Banks pumping plants, and an
intertie between the pumping plants. This Altemativeis similar to Alternative 2C Vclth
one diversion extended to Hood and new surface .and groundwater storage.

The first aetivities.tmdertaken.by the Program to.refine these alternatives were to modify or
eliminate theones that had technical problems, and toreduce,thenumber ofaltematives that
achieved the sameDelta conveyance,function, The following activities were followed during
this narrowing of the number of alternatives(depicted as ~.’Step 1" in the adjacent figure):

Identify and eliminate technical problems
(technical pr0blems not: evident when the. ~ .. ~’IMO ~

I[ " alternatives were formulated and which - ~ ..~
. severely limitau altemative’ssuccess): .,    17 Alternalive Variations

¯ ’ Step ~ -’" ~ (Coarse :
.~ ~. ¯ Identify altematives with ’~. Alternative Screen)

" engineering/technical Narrowin

resolved for the alternative to     ~
.. proceed.            .. ",      ~ P

.̄. * ¯ Modify each alternative, if . ..i
’.. ~possibleito reniovethe . ~ ~ " Draft Prefei’red Alternative

: technical problems. ~ ~,
.* ¯ Ifmodifications to the

~=~. alternative cannotsolve the .
problem, the alternative is not praetie.ab~le and Will be eliminated.

Reduce the n~nber of alternatives (that achieve thesame D.eltaconveyancefunction)~

¯ ¯ Identify alternatives that meet program objectives approximately the same and
achieve the same Delta conveyance fimction:          . .
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¯ Use engineerixig/technical and cost e~aluations to ~ompare Delta conveyance.
Consideradverse impacts of each alternative. If one altemative has significantly

’. highercosts for conveyanceand/or greater adverse impacts, it is not practicable
,andvcill be eliminated from further consideration.              : " ¯

Five alternative variations were eliminated during this alternative narrowing process. These
were:             ,                              ,          ~     -,~               i ,.- .... ¯        ¯

¯ ....Alternative 2C - The intent, of the alternative:is to provide operationalflexibility
~- ,~ ".~ ......’ by permittingmul, tiple points of intake toenable pumping to be. discontinued at

.. locati:ons wheresensitive species are-present in significant numbers, in order to
avoid entrainment. Analysisofthe alternative indicated similar operational

¯ :~ ~ flexibility couldbe achieved through other alternatives at lesser cost. The
multiple intake concept was stillrepresented in Alternative 3I..

¯ Alternative 3C -Alternative 3A and 3C differ only in that flae isolated facility
¯ would be an... ope.n.chatmelwi .th~alternative 3Aand a pipeline in 3C...The pipeline

’ " .ohaS. potential advautages in thede~ee of protection against t6xic spills and other.
" ¯ advantages, but is muchmore expensive, The CALFED.ageneies decided to

.... ,~ analyze a pipeline as a potential minor variation of 3A, as opposed to a staud-.
alone alternative..

"̄ !"~ Ali, r~ti~e 311~-Altemative 3B and 3D differ only in that the isolated facility .
would be an open channel with al~emative 3B .and a pipeline in 3D. The p.ipeline
has po.tential ad~rantages in the degree of protection against toxic spills, and other.
advantages, but is much more expensive. The CALFED agencies decided to

. analyze a pipelineias .a potential minor variation of 3B,.as opposed, to a stand-
alone alterimfive. ~        . ¯

¯ Alteri~ative 3F ~Under this alternative, six ~major Delta islandswould be
converted to reservoirs connected with siphons and pumps to.act as a conduit of
.water supply though the Delta. This alternative would result in large scale loss of
prime agrieultura! lands, Would have significant potential for degrading the
quality of export water supplies, and would be very expe .nsive as compared to

¯ . .. other.alternatives for transporting water, through theDelta with fewer water
quality risks andwith reduced imp~tet on prime agricultural, acreage.

¯ Alternative 3G ’This isolated facility alternative would ~tke watet from the
" . Sacramento River~inWest Sacramento, use,the.existing ship Channel to its

southern terminus,, then connect with a pipeline con~ieying water tO Clifton Court.
¯ This alternative would require facilities to enable ship, passage, through the water

supply conduit, and would reqttire.a tunnel under th.eSacram, entoRi~,er. The
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’ altemati~ce was rejected because the biological and functional characteristics of "

i
~ this alternative are similar to other alternatives, the cost of this facility would be.

much higher than for other alternatives, and its engineering feasibility vc~.’th respect
to tunneling under the Sacr .amento River is untested. ~. .

The twelve remaining alternative variations are shown in summary form0n the following pagel

¯[-~ Programmati.e.EIS/EI~ fo~nses on the potential consequences of the three alternatives (with the
twelve variations). Seethe main document of the Programmatic EIS/EIR. for discussion of these
consequences.
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The 18 Distinguishing Characteristics

Looking simultaneously at all the information on.howwell the alternatives meet the objectives
and how well they satisfy the solution principles would be nearly impossible due to the large
. amount of information. ¯ Furthermore, many aspects ofthealtematives do not Vary from one
alternative to anoffaer.: .They all include common pro .gram.. elements that make significant
progress toward meeting program objectives and re~lueing �0nff!’ct in the syste~

On the other hagd, there are aspects that do differ among the alternatives and itis these aspects,
or distil.. ~gtfi. ~’shing characteristics, that guid..ed the.evaluation. These characteristics are important
whenassessing the perforrhanee, impacts .and overall merits of each alternative. Following are
the 18 identified distinguishing characteristics:     ¯     : .... " "    ’ : ’ " -

¯ "    In~-Delta.water quality.- provides a measure of salinity and flow circulation for
four areas Of the Delta. The measure focuses bn wa~er quality for in-Delta

..- Export water quality Zp~~des.a ~easu~e of salinity, b~omide, ~nd total
" " organic carbon for four exp0~ diversion location from the De]~.The measure

focuses on municipal/industrial uses for the North Bay Aqueduct and contra
Costa Intake and for agrieuRural andmunicipal/.industrial uses for the SWP and

¯ ’ Diversion Effects on Fisheries - intended to include only the direct effects on
mheaes dUe t  the exp~rt diversion intake and assoeiatedfiSh faenities:
These will vary depending on diversionlocation, size, type, me~hod ofhandiing

,. bypassed fish~ and annual voI ~ume of water diverted.. The effects on flow patterns ¯
" ¯ ~n the Delta.as a result of the diversi6n are addressed in the di~gui..shing’

~charaeteristi~ for’’23elta Flow CircUlation". The loss of fishdu~ to diversion to
another route is covered~in this effect.

o. "Delta Flow Circulation " is ~intended to include the direct and indirect effect~ of
. water flow circulation on fisheries due to the export di’vei’sions and changes

.̄ ~ cross-Delta water conveyance facilities; These will vary depending on
~V~rsi0n!ocation,.size,.typ.e, and operation 9f c0nveyanee facilities, and annual¯volume of Water diverted. " ’ ’

¯

or adverse effects ofsto.rin, g water in a new Prog~am storage facilities and
releasing that water ata later time of need.. Storing the water ~¢ill generally result
in some degradation of environmental conditions and releasing that water, for
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whatever use, Will generally result in some environmental benefits. .

¯ .~ Water Supply Opportunities ~ is ameasure of the chan. ge provided by the
~ aKematives for water supply for the environment and for agricultural land urban
uses.                                                                           .

¯ ....̄ Water. Transfer 0pp0 .rtunities - i..s an estimate of how Well each altemative, dan
car~ water that.may be generated .tl~ughm.arket sales or trades at different

.. locations in the system. ¯

¯ OPerational Flexibility’ -~ pr0videsan indication of how well each alternative Can
shift operations as needed from time to tim,to provide ~he greatest benefits to ¯the
ecosystem, water quality, and water supply reliability. ~ " ’    ~ "

¯ South Delta Access to Water - is a m~asure 6fhow~e alternatives affect local
ficcess to water, due to changes in water levels.in flae channels. ¯

¯ .    Risk to Export water Supplies - is iutended to. providp a meas~e of which
: "~ .. alternatives best reduce the risk tO e~port water s~pplies from a eat~strophie

" i    Total Cost - will ~nclude tlie inithi capitN costs i%r the Program as well as a~mtml
costs. Initial Costs will indude study, desig~ p~rmitting~ Construction, .mitigation,
acq.ui.’sition, andother first costs of the Program. Annual costs wilI include "

¯ , ... operation and ma’.mtenanC~;m0nitoring, reoccurring .annual purchases, and other
, ’ annual costs.. " ¯¯

" ¯ Assuranee~ Diffi~ulty -, is an estimate On how hard an assurance.package will.be
t̄o ..formulate and ge~consensUS~among agenciesand stakeholders. It is not an
āssessment on the perceive.d effectiveness of the assurance package.

¯ Habitat Impacts - is an assessment of~e adverse habitat impacts due t6
leme~itation of the storage and conveya~dei’~eilities.

,,¯ ¯~ Land Use Changes- is a measure primarily o?ithe amoufi.: (.,of agricultural, land¯ that would change to other uses by implementation of ~e Program.

¯ ~ Socio-ee0nomie Impacts - include adverse and beneficial impacts such as
commercial and recreational fiSlaing~ farm.w0rk.ers, power production, and other

¯
* Consistency with Solution Principles - provides a qualitative measure of how
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well the alternatives meet the Program solution principles. Alternatives which.
violate .the solutionprineiples are not likely to be practicable or implementable..

" H0wever,sinee the ~olution principles have been used throughout the Program
"development, itis tmlikely.at this point that alternatives will violate the solution .
principles: The solution prineiplesptovide insight in considering tradeoffs .among¯̄

~ ~ the other distingttishing characteristics in abalanced manner.

¯ Ability to Phase Facilities - provides an indication on how¯ easy it will be to
, " . phase imp1 .ementation of storage .and conveyance facilities over ~ime.

¯ ’ Brackish Water Habitat -In the Bay-Delt~ system there is a salitfity gradi.ent
¯ between flesh, and:salt water. In the western Delta is .an area o
habitat with salinity levels of approximately 2 pa~ per thousand~ The location of
this salt concentration, known as X2, is an indicator of changes in brackish water

’ !ii habitat among:the alternatives.- "

Moving Toward a Preferred Alt.ernafive

The twelve alternative variations addressed in the Programmatic EIS/EiR cover the broad range
ofpotential consequences of implementing a CALFED solution. The CALFED staffand
agencies will continue, evaluaf!’0n of the altemativesand, with the help of the public, will select a
preferred alternative prior to.~the Fina!. Programmatic EIS/EIR in !ate 1998.

As a tool in moving towards a preferred, alternative, CALFED agenqies.sougfit to develop the
best alternative for each of the three main categories:      .-rI :

¯ Alternative 1 (existing system conveyance)
. Alternative 2 (mo.dified through Delta conveyance)

¯ -.,     Alternative 3 (dual D.elm conveyance)                                                                     ,               .

The process began by looking how’ each of the twelve alternative variations performed for the
preliminary evaluations of ~e,distinguishingchgraeteristics. This assessment,p~ovided
information on Where alternatives performed particularly .well and where there were significant
deficiencies. The P~ogramlooked for modifications, i~. eluding operational changes, that would
r~olve the major deficiencies and enhance. ~e overall perfo.rmance of Alternati.Ves in each of the
three categories:                     .~                    .

Considerations for the Fisheries and Diversion Conflict

One of the plimary problems presently encountered in the Delta is the conflict between the need
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to m~t~ wa~defivefies~d ~e sensifivefish.sp~ies ~ ~e Del~ w~ch ~e-&a~ ~to ~e
p~S. of~eS~te.Water Proj~ Cen~ V~ey Proj~t ~d, to a lesser e~ent, ~eCon~a Costa
Water DiVot :~es ~ ~e sou~em ~dwestem-c~ Delta/~ently,.~ ~e
. req~emen~ forp~p~g aefi~fies to be c~ed d~gpefio& when s~ifive ~ecies ~e ’
present h ~e Delt~ Fu~e ev~fio~ may h~eate~e ne~ for ~erres~efiom. ~s is ~e
most ~po~t factor ea~hgeo~et presently ~le~ ~eo=~ted, is ~ely to produce ~eater
eo~et ~ ~e ~e. ~s eo~et e~ be r~uee~ ~ ~ee b~ie ways:

by ufi~g best av~lable tee~olo~ to coronet ~pr0ved fish scree~g
faeifi~es to physic~y avoid fish en~ent ~ ~ opera~g expo~ faciHW;

¯ .~ ~ ~ by pro~g storage ~ or ne~ ~e.Del~or off-aqueduct storagesou~ of ~e
Del~ to ~able e~o~ deHv~es to be eon~u~ w~le p~p~g is c~ed; or,.

-. " " -. by reloea~g ~t~ ~or develop~g m~fiple.~t~es to enable.p~p~g to
occ~ ~om ~temate locafio~ ~ ~e Dell. ~s. approach Wo~d.pro~de
fle~biHW, for enab~g p~phg to eon~ue ~om one location w~e a ~phg

¯ resection e~s~ on=~o~er location b~a~e of ~e presence of s~ifive species;

¯ . l~d eonve~ion to r~uee dem~d; ~s ~proach wo~d reduce ~e d~d for
~      W~ter bu~ ~ s~fed ~Chap~er 2, ~e C~FED Pro~ poficyis not to ~onvea

: .l~d to r~ueewat~’dem~ds. Howev~, depen~g onwatersupply=~dwater
~fer oppo~fies; f~ers maychoose to eh~geeropphgp~,
tempo~ly f~ow 1~ or pendently ~e.l~d out of a~c~ production.

Combhafi0m of~ese approaches ~beapplied to ac~eve more benefit ~ wo~d be
. ae~eved by ~y me~e by i~$ff. C~FED made ~e ~ollo~g. eo~ide~fio~ to help move "
tow~ ~e ’%est’" ~t~afives 1, 2 ~d 3. :

Considerations on Screenhg -= C~FED foxed ~ hterageney.Fish Facilities
=Tee~e~ Te~ e0mpos~ of e~eRson ~e subject. T~s ~oup h~ Concluded ~at
=eons~etion of adv~eed screen facilities were legible up to 15,000 efs, ~ou~ no

= ~ faeififies 0~eomp~le s~e e~st. L~e ~e’e~t sefeem, ~e new se~ desi~s
still be ~le to su~ess~y screen eggs ~d l~ae of all. species...

h eomide~g ~e option of~~g S~te water Proj ~t ~d Cen~ V~ey ~oj~t
..             ~e ser~n faei~fies ~ ~e-Sou~ De!~ sep~tely or ~ a s~gle projee~ tee~�~

~d ~ee~g e~e~ ~ee ~ere.~eadv~ges to develophg a eombh~ screen
faeiH~ at ~e head of Cfi~on’Co~ to suppoa bo~ proj~ts, helu~g potgnfi~ cost
sa~gs. ~o~er ~v~mge of a eombhedsFreen faeiHW is=~at it:Urines ~=hte~e.
be~een ~e.S~ ~d C~ conveyede eh~ds. ~s hte~e is gene~y ~o~ed

" a des~ble feaze fo here~e 0pe~fion~ fle~bifiW, ~d is helUded h ~ ~ee

~- For 9~s~n Oay .68 Pr0~am ~ternafiv~
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alternatives.                                   . .

As envisioned,, sergen facilities in the .south Delta would haelude low li~ pumps on the
downstream side ofthe screens~ :This feature.allows the;use 0f.fish screens over the
complete tidal cycle and reduces x~elocities and scour rates in the supply channels.
¯ However, such pumping during low tidal heights may exacerbate problems with water

.. :elevations in the.ehaunels supplying Delta a, gricultural users. Thus, the use of.such .
screens .will require tidal gate.s, or other measures to, protect Delta agricultural water
supplies.

" Considerations onReloeating Intakes and Multiple.Intakes - Having a choice of Delta
export locations offers the potential to avoid.peaks infish abundance ne~ one intake
while continuing operation of the water projects at another intake. In general, the more
.widely the points of intake are separated,the more tikely sensitivespeeies can be avoided
while expoi~ are continued. However,.reloeating intake points and developing multiple

" po’.m~ of intake are generally expensive, and in the. case of alternatives that would require

.: significant dis~ption of De!ta lands, will, have significant environmental impacts.

An intake on the Sacramento Ri~er would differ from .an intake in the south Del,ta in three

¯ ~, " Fewer species reside year-rotmd in the area o£the:upstream diversionand.
¯: therefore resident species are.much less exposed to entrainmentthere.

[. * . Bypass:flows across a diversion at Hood would transport the screened fish
." without the needler salvage and trucking that poses a. significant threat of

additional mortality for fishsereened.from the south Delta.

¯ Migratory species 0fthe Sacramento Valley will allbe exposed to screens at
[ .

Hood, whereasthe southDelta diversion has much less direct effect on these
species..~ For some: species, particularly striped bass, ,the new screens eaunot

[
.... screen the vuherablb life. stage and will therefore., represent a relbcation of

t screening mortality from the south Delta to the SaCramento River.

The San J0aquin River (near Stockton) has been proposed as potential point of intake.
’", This possibility was evaluated with-the result that water yield and water quality

associated with this point of intake would be inadequate in relation to the cost ($450
~ " ¯ million) of constructing an intake on.the San J0aquin River. Upstream flow requirements
[ .. On the Sacramento River ,and the-Vemalis flow requirement on the San Joaquin River

place significant cons~aints on the avai.lability of export flows.
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Avoidance of Disrupted Delta Flow Patterns.- In the absence of export pumping, .the ¯
Sacramento and San Joaquin Rivers.would normally flow downs~eam through the Delta towards
the ocean. Some obser~iers-believe that a major problem currentlyaffecting fishery resources in
the Bay-Delta estuary is net reversal of normal flows in the Delta causedby, export opera~ons in
the southemDelta. ¯ Such flow disrupti9ns cause damage to fishery resources by complicating or
.confusing fish movement which ultimately results in reduced reproductive success in sensitive
species.~ The alternatives being, evaluated vary si.~gnificantly, in their effectiYeness in addressing
this problem. " "               :      .          ¯

Use Of St0rag~ to Enable Export Curtailments - Storage in the Delta, near the Delta, or
¯ off-aqueduct south0fthe Delta. (including groundwater storage) offer.the potential to
. maintain water deliveries while diversions from the Delta are curtailed.

In-Delta storage (created by reinforcing levees on one 0r more islands~ and converting
~them :int0reservoirs) andnear-Delta storage (created in a location near the Delta, such as
¯ the Los Vaqueros reservoir site) would be functionally equivalent~with respect to the. -
capability to r.espond very quickly to. changing flow requirements needed to reduce
fishery impacts at critical times. The two are different in the respect that in-Delta storage
.would take.prime agricultural lands out ofproductionproducing shallow .reservoir
facilities with a lengthy perimeter that would have to be maintained. Also, in-Delta
storage could present significant water quality problems because of the peat soils present
.at central and southern Delta locations.~Near-Delta storage could be made deeper arid
with a higher volume for the same acreage, as comparedto storage withinthe Delta, but
cost .will be an important factor. Both forms of storage would have higher yield than off-

........ aqueduct storage south of the Delta, because this storage could be ,.filled directly from. the
Delta,with0ut using aqueduct.capacity needed to fill ottier reservoirs during wet periods.
Water quality, environmental .impact~ . and redirected impact, considerations, along with
cost information will determine the choice between these approaches.

~ ’:Off-aqueduct storage South of the Delta could’be used to temporari.ly curtail south Delta
¯ -pumping without interruptingdeliveries..Arau, go of facility sizes would be possible, but
the. yield, of such facilities would be lower. Off-aqueduct storage Would have to be filled
from the existing aqueduct capacity.

Based¯ on these considerations and She need to reduce the fishery/diversion conflict, CALFED
identified the.f0Ilowing features of the twelve alternative variations.that should be~modified to
improve performance: ~                             . " .. ¯ .

¯ - Existing Screensat ~xisting Banks and Tracy Pumping Plants -The inadequacy.of.the
current facilities to prev~ent fish entrainment in the water project intakes, along with
predation that occurs in Clifton Court, are major sources offish losses in the system.
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New screens at e.xi~, ring Clifton Court Location - Currently, predation in.Clifton Court
is believed responsible formajor fish losses. While an improved screen at the existing
location would signilicantly reduce entrainment, it would not affect predation in Clifton
Court. The effectiveness and cost of constructing screens at the current location would
not provide nearly theeeological benefit as other alternatives. One proposed solution to
this problem is to construct a new intake facility.at the head of Clifton Court and to
construct screens at that lbcation~ largely e ".l~nating fish from Cli~on Court, and thereby
eliminating, predation there~     .       ’ ¯      ¯ ~ ’

Shallow channel integrated with Snodgrass Slough r The ecology of Snodgrass Slough
couldbe significantly affectedby channel modifications. Construction-ofa separate
intake channel would avoid.these impacts and is, therefore, the preferred:approach..~-. ¯

Tyler Island Aquatic habitat and Andrus Island Levee Setback - This feature would
" invOlve removing a major Delta island from agricultural production, and.would create a

major change in the Delta hydraulic However,¯ the andbiologieal.system. physie.al
consequene6s o]~this action are uncertain and would be known only al~er years of
operatingand evaluating the system. Thns,-the value of.this investment would be subject
to considerable risk. Similar water conveyanee :and¯ floodcontro!benefits can be obtained
through other, more well understood alternatives, with reduced impacts on Delta
agriculture.

r Mokelumne River Floodway 2 Conversion of Bouldin Island tO ttabitat - This f~amre
~..,    would:involve removing a major Delta island from agricultural production, and would .
’ , creafe a majorehange, in the DeltahydraU]i~ system, having.~unknowff~hysieal

biological cons~luencbs., similarw.ater~eonveyance and flo0d eontr0rb~nefitsean’he
. obtained through other,, more w~ll .und, rsto0d Conveyance configt~r~ ation~, with ~ed~eed

impacts on Delta agriculture..      .           ~.

Unscreened intakes on San J~aquin River, East Delta, and West Delta:- Th~ b~nefits¯
’~0¯ fisheries associated with the flexibility of intake l~at~on that would be provided by
m~tiple unscreened intakes are. thought by CALFED fishery experts to-he minimal as

.. . i,,:. �~mpared to the in-Delta c0nsti’uction impacts and costs that.would be associated with:.
thi’s Option. Othei: altemati~cesexist ~o ace0mplish s~ar operational obje6tiv~s.~

described above. Alternatives 2A, 2B, and2D eontain6d the feature.of ~ intake channel from
the Sacramento River integrated withSnodgrass S16ugh. Modification of the plan’to isolatethe
intake eham~el from Snodgrass Slough in Alternative 2 would eliminate the environmental
impact wouldbe ca ed to Snod a sSlo.ugh and would make the alternatives viable
that perspective.
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Thefollowing alternatives were then subjected to additional.analysis:. ¯

Alternative 1 - Version C - With and.without additional ~torage ...... .

Alternative 2 - VersionA without additional storage, and Version B with additional Storage.

Ālternative.3 - Ver~i~nA - 5000 cN isolated faci~ty, without additional storage
Version B - 5000 cfs isolated facility, With additional storage .
Version E - 15,000 cfs isolated facility., with and without.additional storage

Following the~e eval~tions, CALFED included storage in each alternative for.planing’
¯ pro’poses. Storage f~om zero ~p to 6 MAF was eonsiderexl a reasonable range for planning
pmrposes ~for: ead~ ~fthe three alternatives.. .’INs figure, of 6 MAF additional storage r~resented
a m ~ ,a,xi~iifff Volume for planning purposes, .not a .storage.target.. CALFED also evaluated, these
altemati~res .withzero. additional storage.....     :~    ~ ,. ..

CALFED also ~nsidered potential phasing of the alternatives:. It may be possible to sextuenee
¯ the development of storage to fissure an. appropriate amount.    ...    :

Description of the Three Alternatives

"Based 0 es described aboVe, CALFED developed the
following three M~brn~tives- t0hNl~ mo~e towards apreferred " "
alternafix~e,. They represent the "best" alternatives for each of ,
the three main categories. Each alternative includes the six
common Program elements plus storage and.conveyance. The" ~ ~
three alternatives, fall wi~ the range of the ,~elye alternative
variations evaluated in theProgrammatie EIS/EIR. "                      . .

The bperation Of storage,and �onveyan.ce ifacilifies inflie"Bay:Deita system has a significant
effect on all CALFED Bay-DeltaProg~am res6uree eateg0ries~ indffding water supply reliability,
¯ ecosystem healtli, water q~lity,i~d system vulnerability. These existing fheilities include
¯ numerous reservoirs uPstreamof the Delta, diversion faeiH.ties for local and export water use on
the Sacramento and san Joaqtfin River systems, the DeRa Cross-Channel, and the Delta export
fa~iliti,es 6fthe State Water Projedt andCentral V .all~y Project.. ~ ’

The following brief overflew of operating criteria e6nsiderafions applies to each of the three
alternatives. Each alternative description later in this eh~ter includes information oh operating
criteria u~ed in the ahalyses.
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Operating Criteria .... ¯ ¯    ~,~ ~

¯ A varieWofprotectivo measures, implemented under authorities such as the State ~Water
Resources Control Board Bay-Delta Water Quality ControlPlan and the federal Endangered
Species.Act BiologicalOpinions for Winter-Run Salmon and Delta Smelt, govern.operation of
storage and conveyance facilities that affect the Bay-Delta system~ Together, these prot~ti~e
measures are known as the Bay-Delta standards. ,.

Bay-Delta.standards. are not static -- as the health of the Bay-Delta has declined over the past

progressively more prote.c, tire S .tmadards-have been implemented. Existing Bay-Delta standards
were developed to provide environmentaland water quaH~.protection with today’s levels of
demand for Bay-Delta water supplies in mind,. The expected increases in demand for water over
the next twenty to thirty.years will.undoubtedlytrigger changes in standards to maintain
adequateprotections~ Ifnew storage, and conveyance facilities Were constructed as part of the

[ CALFED Bay-Delta Program, .new protective measures would be implemented to address their
operation. Ultimately, the health of the Baby÷Delta will-drive changes in Bay-Delta Standards.. A

¯ significant recovery of the Bay-Delta:ecosystem as aresult of CALFED actions¯could¯ lead to
~’[". Some relaxation in protective measures over a twentyto thirtyyear period. COnversely, if Bay-

Delta heal~~ontinues a long-term decline, additional ProtectiVe measur, es ean.b.e expected.

To evaluate the expected long-term performance of Bay-Delta Program alternatives, it is
necessary tomake assnmptions regardingfi~ure operating criteria., ExistingBay-Deltastan.. dards

However, existing standards do not address the Operation ofnewstorage andconveyance...
facilities eontemplaied in the Program alternatives: To complete the eval,uation of alternatives,.

Program alternatives. ’ . " ~, "

Many faeto.rs:c0uld affect: future ~onditions in the Delta,~ ".including, population.growthSand,land
use changes, technological developments affecting water use and water treatment, advancements
in scientific understanding of biological processes,. introduction and incursion of exoticspeeies .in

I the and ocean.conditions for anadromons fish. All,of,these f~actors couldBay-Deltasystem,
affect the ultimate performance or the time required to achieve a high level o~ success of the
integrated Bay-Delta Program elements under any alternative.. Higher levels of Success of
t~ogram elements such as the ecosystem.restoration program and water quality program could
. directly affect future operating criteria of Bay-Delta system storage and conveyance facilities.

[ - For example, with a high l~vel of fisheries productivity, in time, relatively less p.roteetive
=.! operating criteria could be. acceptable. With a lower level of fisheries productivity, more

protective operating Criteria could be necessary.

In reg. ognition of the tmeertainty regarding future conditions, CALFED agencies performed a
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sensitivity analysis to evaluate the effects ofpotentiai changes in operating criteria under the
three Program altematives. While specific assumptions Were necessary to conduct model
simulations to. aidin this evaluation, no specific standards are proposed, or endorsedby CALFED
through these assumptions. Changes-in two of the most critical Bay-Delta standards were
evaluated for illustrative purposes in this sensitivity analysis:¯the export-inflow ratio requirement

The exp0rt-inflow ratio requirement, imown as ¯the E-I ratio, limits Delta exportsby the SWP and
CVP to a percentage of Detta inflow. During February through June, months most.critical.to
¯ fisheries, the allowable E-I ratio is reduced to help. diminish reverse flows and the resulting
entrainment of fish caused by export operations. In this :sensitivity analysis, existing E-i ratio
requirements were compared to a moreprotectiveset 0fE,I,ratios. ¯         ¯

While several Bay-De!ta-standards set minimum Delta outflow requirements; one of the most
important~ils lmown’as X2. The X2 requirement sets.:the.required position of-the salinitygradient
in the Estu ~ary. so that a salt coneeiatration oftwo parts:per thonsaud~is positioned where itmay be
morebeneficial to aquatic life. Freshwater releases~0m SWP and CVP reservoirs a~e required
to maintain the .salinity gradient at set locations for designated periods of time during the months.
.̄ofFebrimry:through June.. In this sensitivity analysis~.:the existing X2,requirement was compared.
to a less restrictive X3.requirement~ where a salt concentration limi(ofthree parts per.~thousand.

For this sensiti~ty analysis, the CALFED agenciespos~tulated.that under less. favorable.
con.ditions.:and a lower level.of success for allBay-Delta Program elements, more protectiveE-I
ratios nfi.’ght be required under.Altemati~ies l~and 2. This.additional protection cOuld be ,
necessaryto reduce entrainment of’fi§h caused by operation of the SWP and CVP.south Delta
expo~t facilities under these alte, matives. The CALFED agenciesalsoposm!ated.that under more.
favorable conditions and a high level of success for all Program elements, a relaxation.in Delta
outflow requirements might be feasible under Alternatives 2 and 3. Th_i. "s adjustment might
ultimately.be possibledue to’improvements in Delta flow patterns under these alternatives.

¯ Additional details on operating assumptionsare specified in the following descriptions of the
Program Alternatives andin Appendix ~ to:the Programmatic EIS/E1R.: ’ . .~ ,
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Existing,System Conveyance ,Alternative (Ait. 1)

Ecosystem Restoration- The Ecosystem Restoration Program Plan, as discussed earlier,
would be implemented with the following refinements:

~ i~ ". Changes in environmental waterflows would b~ met through purchase of existing
..-~

~
water l~om willing sellers and use of the new storage allocated to environmental
’Winter supplies..                   . .... "    ¯

’ .. Habitat restoration identified forthe south Delta area would be r~located to the
fiorthem and western Delta. This change would pro.vide for intensive habitat
restorationtobe located prudently distantfrom the south Delta pumping
facilifies~      " ’~ ~ ’ ’= ’

¯ . ~ Incorporate a portion of identified south Delta wildlife habitat with the setback
~- levees along Old Rive~ ~ "" . ’

Water Quality L .The Water Quality Program, disenssed earlier, would be implemented
with the following refinemOats’.

~ ¯ .Increased emphasis on control0f Delta Island drainage will be necessary to

~. achieve improvements in organic carbon concentratio ..as in export watek treated¯ for drinking. Potential approaches include treatment and rerouting drainage. ¯

Levee System ~tegrity- The Delta Long-Term Levee System Protcctiop P!an would be
¯             .implementedas~d~scribed earlier~ := ~ ~      = ~ ¯ ’ ’ = ’    ~ " ~ ....

¯~. Water Use Efficiency ~ TheWater Use Efficiency Pr0gramwo.~d be implemented as
described earlier,               :

Water Transfers Policy Framework- TheWater Transfer PoliCy Framework would be
implemented as described earlier,~ ¯              "

Watershed Management Coordination - Thewatershed Management Coordination
would be implemented as described earlier,

. Storage Facilities - The ranges of storage included in Alternative 1 are asfollows:

. :...               .SacramentoValley
- 0 to, 3,0 MAF Surface storage
- 0 ~o 250 TAF Groundwater storage

San Joaquin Valley
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- 0 to 500 TAF Surface Storage. "
- 0 to 500 TAF Groundwater Storage

¯ In-Delta, Near-Delta, or off-aqueduct south Of Delta"
- 0 to 2.0 MAF Surfa~ Storage .~

.. An option for extension of the TC Canal. equld provide multiple benefits.to theProgram
~ by providing e0nve’yanee to potential.off-sire.am reservoir sitesand serving water to areas

currently Supplied by the North Bay Aqueduct. This would allow elimination of the
Nqrth Bay Aqu ~.eduet dJversio’ns in.~anarea .of sensitive habitat, and pro ..riding the service
area superior water quality compared to that from the current di;cersion. As with the
extension oftheTC Canal, rel0eation ofthv NorthBaY Aqueduct diversion to another
¯ point on the Sacramento River provide ecosystem and water quality benefits. Relocation
would allow elimination of the current North Bay Aqueduct diversions in an area of
sensitive.habitat and providing the service area superior water quality ~~ompared to that
f̄rom the current diversion. These will be evaluated in Phase Ill of the Program.

D~lta Conveyance 2 Delta channels woiildremain i~ their existin~g �onfi.guration except
that Old River would be enlarged in the reach north of Clifton C0urt-to reduce channel ..
veloei~es and assoeiat .ed scouring, andto enable the fish screen faei!i.’ty to operate more

South Delta Intake Facilities - A new 15,000 screened intake with: low li~ pumps would
be ~onstructed at thehead of Clifton Cottr~.~a~: d the SWP and¯CVP...-would be connected
(intertied) to consolidate these intakes through a single screen facility.

~ . Fish Protectiona~d F10w Control Barriers - To overcome problems ..with .misdirection
of San Joaquin River fish, an operable fish control barrier woifld be constructed at the

¯ head of Old River, ~and operable flow control barriers or their equivalent Would be
constru~ted.~ south Delta chatmels to alleviate the problem with reduced water levels
that would be caused by the fish control barrier and .export .oper.ations. : An altemative to
barriers might be to develop overland supply to south Delta islands that were affected by

. water levels or water quality problems,       .~ ::... ..... ¯

Operating Criteria - Existing Bay-Delta standardswere used as a starting point to
evaluate the performance of Alternative 1. Some additional assumptions were. necessary
to account f0r-new facilities, as described below:

¯ Improvements in south Delta channels and the SWP .and CVP"export facilities
would result in allowable use of full capacity of the SWP Delta export facility,
Banks Pumping Plant, when all Bay-Delta standards are met.
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¯ SWP export faeilities may be used to deliver water to CVP users.

-̄- ." i. Delta Cross-Channel gates are closed except for the months of July through "
¯ .~ October.

" " . A-sensitivity analysis was performed to evaluate the effects of more restrictive E-I ratio

[ii
-ii. " ’reqttirements Under Alternatige i. Under this altem,ative, SWP. and CVP exports would continue ’

:: ~;:. i .:.ifi-~m south D~lta,pumping facilities, resulting in continued reverse flows in many.Delta cbannel~.¯ - C~FED agencies ¯postulated that under less favorable-conditions and a lower level of success ’

~~i
for ~ Pro.gram ,.elements, more protective E-I ratios might be necessary to reduce entrainment oi"’ ¯¯
fish caused be o~.eration 0fthe sWP and CVP south Delta export facilities.- These more..
protee.tive F_,-I ratios wouldteduce SWP and CVP exports duringthe months of November.

[ thrOfigh June..The..-¯f011°win~ fi~e details, the ErI ratios examined in this sensitivity ahalysis: " "

Alternative 1: SensitivityAnalysis of Export -Inflow Ratios

.Jan" : Feb Mar Apr May Jun Jul :Aug Sep Oct Nov Dec

I
.Existing E-l Ra"d~ - . .. .,                                   ..
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Modified Though Delta Conveyance Alternative (AlL 2) ,~, ,

Ecosystem Restoration-The Eeosystem Restoration Program Planwould be
implemented with the following refinements:

"̄ Changes in environmental watei" flows would be metthrough.purchase of existing
. water from.frilling sellers and We 0f, the new st0mge allocated to environmental
water supplies.

¯ ¯ The modification of the Mokelumne River Floodway with setback levees,
. conversion of Bouldin Island to aquatic habitat, .and construction of the East Delta
W~tlands Habitat willcreate about 5,000 to 1.0,000 acres more-habitat than
identified in the ERPP.

¯ Incorporate a- portion of identified south Delta wildlife habitat withthesetback
levees along Old River. :". ¯. " :

¯ WaterQuafity - The Water Quality Program, discussed earlier, would be implemented
with the following refinements:               " " ~

¯ Evaluate relocating the water supply intake for North Bay Aqueduct to avoid salts
’ ’ . . and,orgai~e earbonthat reduce theabilityto reeyeie water, complicate

" ¯ disinfection, and are Sources.of disinfection byproducts. Alternative 2.would not,
overall, result in iinpr0vemefit 0fNorth Bay Aqueduct exportwater:quality, and.a
change of intake location would be necessary for North Bay Aqueduct water users

" Relocate Delta islmid drainage discharges ’away to channels other.than those
¯ :: identifiedfor conveyance mOdifications.      ~

Levee’System Integrity - The Delta Long-Term Levee System Protection Plan.would be
implemented as described earlier.       .

Water Use Efficiency -The Water Use Efficiency Program would be implemented.as
described earlier.

Water Transfers - The Water Use Efficiency Program would be "maplemepted as
described earlier.

Watershed Management Coordination -’The Watershed Management Coordination
would be implemented as described earlier.

Storage Facilities- Construction of storagefacilities would be authorized on the
Sacramento and San Joaquin River systems, in or near.the Delta and off-aqueduct storage
south of the Delta would be p#ovided through this alternative: Storage would include
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both surface water impouudments and groundwater conjunotive use.

T̄he rouges of.storage included in, Altemati’ve 2 are as~follows:

Sacramento Valley
~    ~. - 0 to 3.0 MAF Surfag. e Storage0 " ~ . ¯

.̄ :.    - 0 to 250.TAF Groundwater Storage., .

San Joaqtfin Valley        ¯     ~ .
"    . .. : - 0 to 500 TAF Surface Stoiage~

- ,0 to 500 TAF GroundwaterStorage

’ .In~Delta;.Near-Delta, or off-aqueduct south’0f the Delta
- 0 to 2.0 MAF Surface Storage          ~

Asdescfibed for Altemafi’vo,l~ an option t~or extension of the TC Canal and/0r, rolocation -
of the North Bay Aqueduct diversion to another: point ,0n the Sacramento Rivor will be
evaluated in Phase Ill of the Program.

Delta Conveyance FacilitieS.- Draft Alternative.2 is. based on Altemati~9.2B. Its major
,, stmcturai features include a screened intake onthe SacramcntoRiv.er near Hood. The

capacity of thisnew diversion f _aq.ility would be,ontheorder of-!0,000.gfs.

A new isolated channel would be constructed from Hood .to .McCormack Williamson
Tract to preserve the. e~dsting warm water fish..ery-h~itat in Snodgrass Slough.
ladder or ~quivalent would be constructed to c0nvey fish upstream past the pumps and
screens to the Sacramento River. Consideration would be given to including turnouts
provide flow, for.Stone Lake Refuge and a Sacramento County groundwater conjunctive,
use operation: The McCormack Williamson Tract levee would.be breached andthe
island flooded to ~rovide shallow water habitat and improve water conveyance.

ĪmkFr-F~rDgso~sion Only ’80 Program Alternatives
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The Mokel :tmme.River channel would be widenedt.o improve water conveyancq and
: ¯ flood controIin the northern Deltm A 600~,foot-wide alignment would be purchased.

along the Mokelumne River from I-5 to the San Joaquin River. Existing levees On one
side of the existing eharmel would be replaced with new setback levees approximately
500 feet back from ~e existing channel. Existing levees would be removed where they
obstruct the new channel with the.remaining portions con~certed to-channel islands.

" " Existing i~nprovements wouldbe relocat.edpr.replaeed~where displaced bythe vddened
[i:ii channel. The new setback levees ’ "

would be constructed in stages overDiseussi0n of Phase II Conveyance (~ptions -

[i,!
several years: When the foundations

’ of the new levees consolidate (over ¯aThe primary decision in refining a through-
. 5÷ Year period), existing levees Delta altemative centers onthe choice of which.

.’" would be breached. " ’ Mokelunme River ehamlel to widen and use as¯
.... the p~iwater conduit. As currently’

, ~ ~A new 15,000 cfs capacity ~ereenedconceived, file North Fbfl~ ~0ul~tbe the-main "
[:i.i!. .intake with pumps would .be

e0nduit; however, it has als0 been sU. ggestedrc̄onstructed atthe head of Clifton that the South Fork be used. Proponents of the

~: CV’P andswP at Clifton Court -~" ~wduld improve water quality and the ability tO¯
would consolidate the project intakesrepe! salinity intrusion from the Bay ~d ocean.

~ .....~ .through a single screen facility. The current concept Of Usingthe North. Fork is: . .: ~ .. based on the beiiefthaf~the S0uth Fork has.,.
~ Old River would be enlarged in the īmportan~ habitat value that would be lost if the

~ =,:.
reach north Of Clifton Court to ’ channel ~as enlarged. This region ofth~ Delta
~reduce Channel velocities and~

sUpports Swains0n’s Hawk, Wintering ’::
¯ associated scouring, and to enable Waterfowl, western sandhill cranes, and"

[~
the fish screen facility t,o operate migrating shorebirds, which all rely on the.
more effectively. .. ’ .region’s i~ge op~ expanses of rich agricultural

[: lands for resting and.foraging: Also, the South¯ .An operable barrier would be Fork would provide important opportunities for
provided at the head of Old River to habitat enhancement as an element of the

i
’ maintain, a positive.flow downthe .Ecosystem Restoration Program element.¯

¯ San Joaquin River and keep San final.decisi0n on tlds opti’on:wili b~ made. afterffoaquin River fish in the river    "
further study during phase BI of the program,

[

channel. If needed, flow and stage assuming Alternative 2 should become the
..... control measures would.be included -Preferred Alternative.

on Middle River, Gran( Line Canal,
and Old Paver. : . ¯ :
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~. Operating Criteria - ExistingBay-Delta standards were used a#. a starting point to
¯. evaluate.the performance of Altemativd 2,:.Some additional assumptions were necessary

-to account for new facilities, as described below:

,̄ ~ . Improvements in south Delta channels and the S and~CVP export facilities
. , would result in allowable use of fullcapacity of the SWP Delta export, faeihty,

¯ :~~ Banks Pumping.Plant, when all Bay-Del.ta standards, are met. ¯ . .
.... ’" "

¯ .SWP export, facilities may be¯ used to deriver water to C.~ users..

¯ .-... De.lfa Cross-Channel gates are closed except for the monthsof July through
~Oetober,          ...... .... ~           ...... ....

A sensitivity analysis w~s performed to ev .aluate the effects of more protective E-I ratio
requirenien.~ ~ud relaxed Delta outflo~v iexiuirements?un~er Alternative.2~. Under this alternative,
SWP and CVP’ exports would continue from south Delta pumping facilities, resulting
continued reverse.flows in manyDelta charme!s,- CALFED agencies postulated that under less ..
favorable conditions and a.l..ower level of success for all Program dements, more pr0teetive E-I
ratios might be necessary to reduce ~ntminme~t0f.fish caused be operation of the SWP and CVP
south Delta export faei!ities, These more.prote¢, tiveE-I ratioswould reduce SVCP and CVP.
exports.during the months 0fNovember through June. CALFED agencies also postulated that
under, more favorable eonditi0nSanda high level of success for all Program elements,-a
relaxation in Delta outflow.requirements might ultimatelybe feasible under Alternatives 2, This
adjustment might¯ eventually be possible .due to improvements in. Delta flow~patterns in the
~iif:ral and wesfem Delta under this alternative. The following figttre detailsthe E-I ratios and
Delta outflow requirements examinedin ~hisse.nsitivity analysis:.. " ¯

Alternative 2: Sensitivity Analysis of Export-Inflow Ratios and Delta Outflow
Requirements

, , ¯ . ¯ .! .: . ¯

Jm Feb, Mar .: Apr ::.May Jun Jul: Aug Sep ::Oct Nov Dec
Existing E-I Ratios and Delta ,Outflow Requirements ".

¯ Delta Outflow    ;I ’ X2 Requirement ¯ l " " ¯ ’

More Protective E-I Ratios and Relaxed Delta Outflow Requirements "

Delta Outflow I X3 Requirement I :
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~* ~i. Dual Delta Conveyance Alternative (Alt. 3)

~ ,~ ¯ Ec0s~stem Restoration -The Ecosystem Restoration Pro~ Plan would be
ma~lementc~a with the m~owm~ refinements:

¯
~ " ’ ¯ ~. Changes in environmental Water flows would be metthrough purchas~..~f existing

.,. - ¯ ¯ : ’ water f~om willing sellers and use 0fthe new stor~ge~allocafed to environmental’ ¯
¯ water s""ues.~,~,t,~ " " : ’ :: "":¯ ~ - ., . I~ .. ~. "

.~. "~ !..! ¯ Habitat improvements along the North Fork Mo~elunmo River Would.be limit~ed
¯ ¯ to establishing a riparian tree corridor’asso~iated with the~ setback levces.for ~. /:~ ..

modified chhnuel conveyance                                                                                      " "
¯ ¯ ShaUow Waterhabitat identi ed for the De tawould be  ocated in the eastern...    Delta by br"eae~g selee’t portions of the east levee along the South Fork ~"

Mokelumne PLiver and protecting.interior levee slopes.                 ¯ .’:

~ ’~ Water Qu.a~ty " ~ Q : lity P , arlie~ " ~ impl mended~ .... -TheWater ua rogr..am diseussed.e ’Wouidbe e
...... ’~ ¯

f6110winganm~--e& ’.... with the re ents: ~ , ¯ ,.-. .....

.." Evaluate reloeatingwate~ ~upply intakes (sue.h        .as.Nofda Bay.Aqu~u;t, Tia~y,          ..
.’:,."    ’"~            ¯.         ’ .and Contra COsta WaterDi~triet intakes).’to avoid ~alts and     organi’c e.~bon ffiat
:. .’. ...:      ... ":!:..:...i. ,redueethe ....abitity t0.:recycle, water.,. and, that complicate. :~disinfection and. are Sources

:::. ’ 0fdisinfe.efion byproducts. ¯ ": . ". : "j
¯
" o, ACtions to redueecont~’b~tious of organic Carbon from Delta islands through

¯ ~.~tment or drainage rer0uting may be unnecessary.

). ~ ~ . ..i,.. .’ , ,, : .,.

:.:.   vee srsteni Integrity -The Delta Long-Term Levee System Protection Planwould be
describedmap~ementea as earner. -,.    :

Water Use Ettieieney .-The Water Use Efficiency Program would be. implemented as
described earlier. "      .7,. : .", .... , -.:.... ¯                         .

,::,..,Water Trail;fers The Wateruse,Efficiency Program. ~ould be impl;mented as
described earlier.

¯ " . Watersl~ed Management Coord).mation ~The Watershed Management.Coordination
¯ would be implemented as described earlier.

Storage Facilities - The ranges o~torage included in Alternative 3 are as follows:

Sacramento Valley                                            ...

I~I~-~- For D~s~n~ssion Onty " 84 Program
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- 0 to 3.’0 MAF Surface Storage
- 0 to 250 TAF Groundwater Storage

:i " San Joaquin Valley . ......

~ ’ ’ 0 to 500 TAF,Gro..u~,dwate~.Stdrage " ,. ¯

In-Dell, Near-Delta, or off’aqueduCt south of Delta
0 to 2.0 MAF Surface Storage

Delta n an Facilities -An isolated facility-of 10,000 + 2,000 cfs Capaci~ty would
, be constructed. An open channel is recommended.over a.pipeline hecause~ ~o appear

1,i. i to have similardegrees of environmental impacts and~ a pipeline wi. "1I notsignitieantly
improve.instwanee ~against future4nereases in diversion Capacity. Though a pipeline
would effectively p,reveiat. ,accidental contamination over the reach of thepipeline, its cost
would be much higher..(Note: A pipelin6 was Originally considered:for a 5,000 efs

eo~weyance; a pip~line fora 10,000 + 2,000 efs eapacityi~ considered impra6fiealfr0m a
C̄onstruction.and cost viewpoint.)

The intake t6 the isolated ~aeility would-be in the Freep0rt-Hood .vicinity, ~d, may
.include iduai points of intake. The intake(s) w6uldbe screened. The isolated fae’tlity
would be placed along the eastern side of the Delta and Connoted t0 Clh~on court.

I~ Opemtion of an isolated facility Can be expected :to cause salinity ofthe, central.andsouth
¯ Delta. waters to increase. Ae~ordingly potential 9onnection of south Delta islands could

~̄ ~ ~ :eliminate¯~ae need, for ~e s6iithDelm flow~l sta. gebard",ers .~d Wouldsignificantly
: improve water quality. Potential connection of Contra Costa and TracywouldI

.. significantly improve water quality. Potential connection of portions of San Joaquin .¯-.
. CoUnty to ~thenew canal wouldprovide a new source of high quality water.and

.... significantly improve water supply reliability to this area ofettrren~ groundwater ." "
¯ :, . overdraft. The feasibility of including¯these options will be evaluated during Phase

Program.           ..             ..                   ¯

.: . ¯ ’ A new 5,000 + 2,000 cfs screened intake with pumps would be constructed at the head of

V~ ,~ Clifton Court, itssiZe determined by the size of the isolated fao. ility and the manner in
¯

~ ’ .whieh the dual facilities would be opei’ated~". Enlargement of Old River north of Clifton.
Court or enlargement of other channels may or may not be needed, depending on the

¯ :     amount.of flow to be exported through the south Delta. Thesame is true of the fish and
flow Control barriers.          -

DRAFT- For Discussion Only ~5 Program Alternatives
February 16, 1998

E--035283
E-035283



..... , ¯ " ’ ¯ ¯ ’ ~ : ¯ ¯ ¯ ¯ ¯DRAFT UNDER CONSTRUCTION- for discussion, ordy

COMPARISON OF oPEN CHANNEL AND PIPELINE
OPTIONS FOR ISOLATED’FACILITY ~

Conveyance _Types and Environmental Impacts "The 44-mile canal Would.generally consistof a trapezoidal
section with gentle side slopes and a top width of ~ouud 600 feet and a depth 27 feet. The pipeline facility
would consist of side-by-side buried concrete pipelines..Th~ total distance.. 0f.the pipeline route disturbed
acreage is approximately the same as the canal alignment, The construction activities to buTy .the pipeline
would disturb similar acreage as the canal. However, the buried pipelines would allow easier .terrestrial access
from one side of the alignment to the o .tb. er..        ¯ ’      ~

Pumpin_~ Plaz~ts - Pumping plants would lift up ~o 10,000_.+ 2,000 Cfs into the .conveyance facility. An open
channel would utilizer a single low operating head (~10 feet) pump~g plant and the pipeline~w0~l~ require a
pumping plant with operating head Of 150 feet. The increased operating lift would subsimntially increase
ope~ting an~l energ~ c6st from aro~ud $2 million per year for the canal opti0nto around $24mitlion per year
(based on ~ power rate of 40 mills) for the pipeline optiom Given that the site acreage:for thetwo pumping
plants are aboutthe same there wo~d little .differences in environmental impacts between.the two plants.

Water Crossin_~s - In order to convey water across zi~ers and sl0u~hs, the open Caz~ would require 1 i
inverted Siphons. The siphons would cross under four majorxivex~ and heven sloughs. The pressurize buried ¯
pipeline wo~ld cross under the same waterways. The environmental impacts of these crossingswould be
similar for both alternatives.

Bridge and Utility_,.Reloeations -For~ the open cmml, bridges, would be constmc~e,d over the ca~3al for all,~
county ioa&, State highways, and ~oad cross.’.m.’g~. The pipeline ~ Cross under the same fa~ities. The
construction impacts of the two methods would be similar; however, the elevated bridges across the canal
would l~’e more. visual "mipact ~ the buried pipeline. ¯        ¯ ¯ " ¯

W ater,,:,~ual.ity .Protection - The buried pipelin~e is less vulnerable than an open � .a~al.to.introduction of
polltttants, such ~ thOSe introduced by spills, storm water and agricultural runoff,, and sabo~e. G~ve.n that
there¯is many miles of open wat~r, al~v9 the ~ake and miles of open water fromthe p.ipelin~s exit
Court Fo.rebay to the point ofnse~ the addedbenefit of this protection appears minor.

~ - Both facilities would 1~e designed to current safety standards and the safety c0mponen~jncinded in the
project co~ There would be substantially less safety measures needed alohg the route of the buriedpipeline ’
.than.the open canal.    - ~.. ~

See_ a   rotccaon There would any: s pagefro .  ipe e:    tor gWen  along
the route of the canal would be installed to identify areas that may have excess and facilities such as seepage
interception wells would be installed.to protect adjac.ent lands from seepage problems.

:Seismic ~Both tile canal and the pipeline w6uld be designedto ~he California design code for s¢ismicity. The
cost for design.and construction for seismicity ar~ include~ in the cost estimate.

Ri_~ht-of-Way - The right-of- .way width for both conveyance methods is s~       "

Costs Comparison - Pre "hminaty capital cost for the canal conveyanc~ is around $1.4 Bilfiom The pipeline
conveyance would be double tills amount, or $2.4 Bilfiom In addition, thepipeline energy requirement is $22
Million more per year that the canal. While the pipeFine remains for further consideration in Phase HI.of the
Program, its additional cost does not appear to be warranted.
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Comparing the 1982 Peripheral Canal and CALFED Alternative 3

’ CALFED Alternative 3 includes dual Delta conveyanc.e, using modified Delt~ channels and an isolat ~ed
facility t° c°nvey water ~°m the Sacrament° River to thee SWP ~d CVP pumping Plants in the s°uth

Deltm How does this>~ltematiye~ compare to the 1982 proposal for a peripheral canal? Both include a
newfacility to move wa ~tcr around the eastern edge ofthe Delta,~but that’s where the similarity ends. The
main differonccs includescope 6f the progran~ ~onveyance capacity and method, strategy to maintain
in-D~lta ~,~ter quality, and impact.on 1.ocal resources.

A big differenco between the 01d peripheral canal and any of the CALF~D alternatives is scope. Each of
the CALFED alternatives offers, a comprehensive program to solve problems in the Bay-Delta system
related to water supply reliability, ~ater quality, ecosystem quality, and levee system integrity, with flood
con  i  provem nt  integrated  ith   osystemrestora i0n.in both the noah and sonth Dat   The
peripheral, canal was primarily intended"to’increase water project exports and reduce fish enti~iument
caused by these exports.       -

The o!d peripheral canal had a propose~d capacit~ of 23,000 cfs. Among.the variations of Alternative3, ".
only 3e app~aches this magnitude of isolated c0nv~yanc~, ~ .owi:th a 15.~000 cfs diversion 0~ the. Sacramento
River. The other ;¢afiafions would cant between 22% and 44% ofth~ peripheral canal qapacity. All
variations of AlternatiVe 3 include throngh:Delta C6nvcyance that W6uld.c0ntinue to carry33% to 66% of
the total Delta export pumping. The main benefitS of the isolated facility in Alternative 3. are
improvement in export water quality and a reduction in fish entrainment caused byDelta exports, rather
than an increase in export water supply.

The.CALFED alternatives wotdd improvewater ~uality witha broad range of actions that ~nphasize
point and non-point source control The through-Delta conveyance included in Altemati’ve 3 would help
maintain in-Delta water.quality, although salinity levels would increase in some areas. The peripheral
canal~iucluded a feature to discharge Sacramento River water from the canal into Delta.channels tO
improve in-Del.ta water,qu,~ity. This feature is no.t included in Alternative 3 because these releases could
cause anadromous .fisht0 stray ~om the Sacramento River into the Delta,.a very sefious~viromental

A final differen.~, between CALFED’s Altemafiv.e3 and the.old peripheral canal is theimpact on local
resources related to the way any new canal would cross iexisting Delta streams and channels:
Cons’ tmcti°n °f the Periphe~l canal wo61d have bl°cked seyeral existing wate ’rways in the eastern Delta"
This could have cau~.ed local drainage problems during high flows,’and would have separated valuable
habitat i~. the eastern Delta from the ~est of the Delta ecosystem. Alternative 3 would prevent local
drainage problems and maintain the connection of the aquatic ecosystem by using siphous to carry water
in the.isolated facility midernea~ existing Delta channels. ~ ..... " ~ ::

..~
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Fish Protection and Flow Control Barriers o Opembl~ barriers would be installed ff
necessary at the.head of Old River and elsewhere in the southem Delta to improve -fish
migration pathways and to reduce.~ae salinity of south Delta water and raise water levels.
.Whether these barriers will prove necessary d~pends o~ how much export p.umping is
.continued in.the southDelta, The more flow is sent~through the isolated facility the less
¯ need would exist.for the barriers. During ]~hase.lllofthe process,, studies would be
¯conducted to determine the need to supplygood quality water to SouthDelta i§lands to
’ i.mitigate any adverse water quality gff~ts.resu!~fing from implementing this.alternative. ¯
¯ Studies must also be conducted to determine the ~ .eeessi~ 0frelopating the points.of
diversion to Contra Costa County to mitigate any negative water quality effects of
implementingthi’s alternative onthat agency. ¯         ,.    .         .~ ..

Operating criteria ~"Existing Bay-Delta standards were used as a. starting point to
evaluatethe performance of Alt.,emafive 3: Some additional assumptiodswdre_n~eessary
to account for new facilities, as described below:              : ¯

. Impro’~’e~ents,in south Delta channels and theSWP and CVP export facilities
would result in allowable u~se0f .flail ~apae~ty 0fth~ swP Delta exPort facility, ’

.-Banks Pumphag Plant, when all.Bay-De!ta standards ¯are met.

¯ . . SWP export facilities may be used to deliver water to CVPusers.       ’ ¯ ¯

¯ ’ Delta Cross-Channel gates are closed except for the months of July and August

¯ SWP and CVP diversions through the isolated conveyance facility are not be
" subject to E-I ratio restrictions, but ~total Project.exports~ including isolated

’ conveyance facility diversions, are~limited to5,000 efs ifi May.

¯ A minimum export of 1,000 efs isrequired from s0uth D61ta SWP and cvP
facilities during .~uly through March to provide for in-Delta water quality, while
no diversions from.southDelta facilities a~e allowed April through June.to protect

¯ During Ju!)i i, hrough March, after minimum sou th Delta diversions are met,
diversions through the isolated conveyance facility must be maximized before any
additional exports are made from south Delta facilities.

¯ The minimum flow requirement for the Saeramento River at Rio Vista for ~uly
and August is 3,000 efs.~
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A,s~asitivity, anal3~sis wasperformed to evaluate the effects of a relaxation in Delta outflow
. ’ ~r ~equirem.ents under Alternative 3. Under this altemative, addition of an isolated conveyance ’ ~

..... ~..faeility Would significantly reduce SWP and CVP exports from the south Delta,. largeiy

[i~ . ? ¯":":e~at~greve~b flows in Delta channels. CALFED ~geneies postulated that under i~avorable....:,.. :. ~nditiom md a iiigh’level of success for all Pro~ e.lement~, a relaxation in Delta outflow
,.,.,~, ..i. itexlUiremen~ might.tdtimately b~ possible under Alternatives 3’, C.ALFED ag.eneies also

>’,:~b.e"-likely u6der Alternative ,3; therefore, the sensitivity analysisofthis altemative did not inelude
¯ ~idjustments?in E~I,.r~.’os. The following figure details the Delta outflow requirements examined

"!i’.,i.!
... i.in t~is s~nsitivity analysis: ,.~

Alternative 3~ Sensitivity-Analysis of Delta Outflow Requirements

- darl Feb ,. I~ar ,Apt May - Jun ,- dul Atlg Sop

I -., Delia Ot~/o "

"" ’-I" "’"~’~
°

" " :.-. -,, De#a.. , O~/owo .×3 Requirement ~        I .: ~ --, ....

l ’.’~ Della Oulflow I X2 Requirement
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EVALUATION

Significance of Distinguishing Characteristics

analytical work. Details of that work are prbvided i~ the report,"Teclmical Support for
Alternative Evaluation:’, attached as Appendix t6the Programmatic EIS/EIR.

Of the 18 characteristics:originally identified as distinguishing among th6~alternatives, some
were found not to vary greatly between the. alter~afives..:~..~ese included:

~ Programfac’di es   ’ll eplae d ,ufingthe ter , , Central ValleyStorage
i periods 0fhigh’river fl0wsl when potential adverse

effects on the enviro.nment are at a minim ,ttpa. Releaseof

~
the water for environmental ....useS, will take place during seaS

1
lower flows when they provide the most benefit.

¯ " Release of water for other uses will generally take place
during lower flow periods When.the addition~l flows can:

. provi.’de some indirect benefitsto instream flows. The~,.~o
amount ofwater, stored and released through Program o

!~ ¯
storage facilities is relatively small compared with other. ~e

L ongoing flows so the overall effects of the storage and
NA

AltemativesAIt 1
Air

¯release is very Similar between the alternatives. ¯ ¯

wa opp0rtunia Ster Transfer e ~ " : ’ ¯

Preliminary evaluations indicate that under ~aeh altemative~ physical capacity exists in SWP.and
cVP exp0rt facilities ~o aeeo~6date well over2 MAF ot~water transfers in allyear typeS. As
the ~oli0wing figure illustrates, much more available capacity existsin these facilities indrier
years than in wetter~ years, since less project water is ~enerally movedthrough thesefacilities in¯drier years. The figure also shows that more capacity for ~Wansfers exists in alternatives without

I. new storage.compared new storage, assumptionthatto.alternatives resultsf~om
new ~torage.fould provide additional water to SWP and CVP waterusers, and that this water
w~uld receive higher priority’0fuseof, available conveyance caPa~ity~ InStitutional arrangements
could be implemented to Change the priority.of use Of export facilities to increase conveyance
capacityavailable for transfer water. .. ¯
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forP̄hysical Capacity TranSfers
at South Delta Export Facilities

8,000            .-.:
c~tly Dry Years

~, 6,ooo                      .!
.. ~,~ .... =Apro Sep

~ 4,ooo [] oct- Mar

... . ,. ~ z, ooo ..:.     . ..     ,

:

Physical capacity of the export facilities can only be used when exports are allowable under Bay-
Delta s~andar .ds. Preliminary eval~tion,~ indicate that under operating ~iteria based on existing
standards (described previously), the ability to export transfer water does not,. ~ary.signifl" .canfiy
between the alternatives. Under these operating.criteria, at.least 600 TAF 15er year of trans, fer

¯
watercould be.exported from the Delta:during critically dry years. under each alternative. -

"
However, a sensitivity analysis on export-inflow ratio requirements (a!so.described previously)
indicates thatif more.promctive E-I ratios are necessary under Alt ~emafives 1 and. 2 to provide .
adequate protection.to fisheries, thefie~bility to export.transfer water,f!~om the Delta wo..uldbe
szgmn~anuy-"---’"~- "-" diminished ..... ,       ...

It must be kept in-mind that there are many other policy andtechnicalconsiderations that wi11
-affect water trans.feropporttmities. In parficnlar, water,..transfer policy must include strong
mechanisms to avoid or:mitigate .impactS to.third parties and grotm~water r.esourees. These ~. "
essentialaspects of a CALFED water transfer policy will place similar limitatiom dn water
transfer opporttmities for all ~e alternatives.

D~. F~r 5isc=sion Onty 92 " Altematives"Evaluation
F~b~-,~r~ lg, 1998

E--035290
E-035290



South Delta AcCess t~ Water - Delta SimUlationModeling indicated thatin-Delta flow barriers
or functional equivalent.would be effective in raising south Delta water levels, ,essentially
independent of the selection of an alternative.

Old River Near Paradise Cut

" ~,~ :" "-. Without barriers

APR ’ " MAY JUNE JuLY AUG ¯ .SEPT

~ --~- No A.ction. ~Alternative 1 --&--Alternative 2
- ~- Alternative" 3 ---=- AIt. 3 (w/o Barriers)

differential among the alternatives,is on the order.of $1 billion, whoreas total program cost will ¯

¯
Estimated Capital Costs Estimated AnnUal.Costs

. i~i.i Annually over 20-30 years

’ 700

= " "~ 500o= o 400
= 300

EC I AIt 2 " " EC .. AIt 2"in" "
NA AIt t AIt 3 NA " AIt 1 Alt 3

Alternatives ¯ Alter.natives

I i- ’~ CapitalCost [] capitaIRepayment, Energy, O&M
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Habitat Impacts- Alternative 1 .would have lowerr construction impacts-than would Altematives.
2 and 3 because, except for storage; only minimal construction wouldoeeur.. Hewers, the
�onstruction impacts of Alternatives 2 and 3 would be heavily offset by habitat improvement, that
would be constructed as part of the alternatives. For example, channel modifications and setback
levees could be constructed to provide Significant additi0nalehannel island habitat comPosed of
old levees, .and shal!owwater habitat. ~ Also, all alternatives wi!l include major Construction of
new habitat associated with the ecosystem restora~on element of the program. Takenthese
factors together, positive and negative impa.cts on,habitat will probably be similar overall for the
three alternatives. Also, considering that themagnitude of land use changes are basically the
same f0r~eac.h alternative, habitat impa~ts would also be similar between, the alternatives.

Land Use Changes -.There are r~latively minor
differeneesin the acres of land use changes required Land Oso Ghangos
amgng the alternatives. Ecosystem restoration will 350 ....

.. ¯ rexlqire up to.200,000 acres of change in each
. alternative. Some of this is already in government ~

¯ ownership. Levee changes couid require up to 35,000
acres in each alternative. Storage could affect        ~ ~o
approximately 60,000 acres in each alternative. .., I Ec I ’
Conveyance could impact approximately 5,000 acres .
more laud in Alternative 3 than Altematives~ t and 2. []
Land’use change is= not, therefore~ a major
distinguishing characteristic between the alternatives.

Socio-Ecoii~mic Impacts- The choice among alternatives will not significantly change socio,
economic impacts. Most such impacts willbe a result of economic displacement from land and
water use changes from water transfers;water conservation, water reclamation, land -retirement
for water quality improvement, and land use change for habitat enhancements. These features
areincluded in all three alternatives .... .                    ..       ’

Ability to Phase Facilities - Each altemative includes hundre& of programmatic actions that
could=be "maplemented over 20 to 30 years. Alternative 31has~more phys,ical, features than: ¯
Altemative ~which, in turn, has more features than¯Alternative L Ther.efore, Alt.emafives 2and
3could.have more complex phasing plans than for Alternative 1. However. each alternative
Pr0:vides ample opportunity for phasing over the imp! .emeatation period.

.... ¯        ,:        .,
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Brackish Water Habitat .-: This characteristic refers to the capability of the alternatives to
control salinity intrusion into the Delta from the Bay-ocean and, thereby, to maintain important
brackish water habitat.in ~e Western Delta:and Suisun Bay. An indicator of the location of this -
¯ brackish water habitat is the location of 2,000 parts per million total dissolved solids..or X2
(measured in kilometers upstream from the Golden Gate Bridge). Hence, X2 is eurrentlyu~ed ,as.
the primary indicator in managing Delta outflows.
The X2 indicator is used to, refl.eet a variety. ~

~ .~.~...0fbiologieal cons.e~l. ~enees related to the magnitude ¯
of fresh water flo .w_ing downstream throught~e estuary andthe UPstream flow of salt water in the
lower portion Of the e~.. It involves both the downstream ttzausp0i~ of Organisms such as
delta smelt and striped bass, and the upstream transport of 6thers such as bay.shrimp and.    ¯
D.tmgeness cr~bs. The abundance of som~..speeie.s is positivelyrelated to the magnitude Of .
downstreamflow during the late winter and These include bay shrimp, longfin smelt andsp g.
starry flounder. The evidence of such relationships led to the existing standards concerning X2.

Many people believe thht this evidence indieate~"~~’i’edueed freshwater flowsin theestuary
resulting from c.ousumptiort of water in the basii~ and exports from the basin have degraded
habitat quality for.aquatic resources.

Brackish water habitat was identified as a distinguis ~hing characteristic because ofi~neem that
the CALFED alternatives would result in further decreases in freshwater flows, with the greatest
concern being for flows in the winter..and spring. The principal concern is.that the degree to

Which eonditio~us be~er than that required by the existing X2 standards would be diminished.

the CALFBD~tematives withthe full new Km from ~ldon ~ate
water supply storage being cousidered by the~00
program indicates very little difference in the
average monthly location of X2 between the~ ~0

20

~ " O.ct D.ec., Feb    Apt Jun    Aug
... ! . Month .

,:. [~ Alts wl Full Storage " .

[] No-Action
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MOst Significant Distinguishing Characteristics

The remaining chbx~ictefistics were foundto distinguish the altematives: ¯

In-Delta Water Quality .:.~

The Deita Simulation Model provides estimates of salinity at many locations throughout the
’ Del~ (see following page for.locati~ns). Changes i~ salinity for the alternatives are shown on

the following ch.arts ~ changes in electrical conductivi~ (EC). Areas¯with improved water~
quality (reduced salinity) are--shown with a "+" symbol and areas with reduced water quality
(increased salinity) are shown with "-’~ symbol.

Ālternative 1- Changes in S~linity fromNo Action Alternative 2- Changes in Salinity from No Action
Alternative Alternative

¯ .: Al.ternati~e 3 - Changes in Salintiy "
from No Action Alterhative. : .....

means better w~ter ~quality and    :
reduced sali~ ity measured bx ¯
electrical conductiViW (EL’);
"-" means worse water qualiW.
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The above figures depict the in-Delta salinity consequences of implementing the .alternatives,
based on model studibs. The modeling results indicate implementation of Alternative 1 would
have minimal effects on in-Delta salinity. Alternative 2 would improve (reduce)salinity by up.
about 45% at some locations in the north and central Delta, while Alternative 3. would result in.
better conditiOns in the’central Delta, but would reduce quality (increase salinity) by up to 80
percent in the eastern Delta.

The,following ba~graphs .Show.ayerage EC at.two !~elta locations. Monthly variations of EC are
¯ shown in the graphs loeoted.l.be!0~ the~,~weragebar graphs. Alternative 2 generally provides

" Average EC - MiddleR; @
Average EC - S,J. R~er @ Prisoner PL Tracy Rd.

.re’g° 400 mAI[] Dkc Yrs =~ 400, [] All Years~= 200

’ S JR at Prisoners Pt Middle River at Traey Road
-- At Selected from Water Year !975 thru 1991 At Selected from Water Year 1975 thru 1991

Average Monthly.Values Average Monthly Values
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,Export Water Quality    .,          " ....

S .alin~.’ty of waters diverted..from the Delta would not.significantly change if Alternative 1 were
implemented. Alternative 2 would reduce
salinity (electrical conductivity) by about 40 AverageEC at:Clifton Court
percent for Contra Costa Water District,
while reducing salinity of State Water e0o
,Project :and.Central Valley projeetoexports . o~ ~00. 1D&C
by about 30 and 35 pere~a.t, ~espeetively. ~ 400

[̄~AII Years
Two important characteristics of drinking ,,o,. 200

¯ water supplies taken from the Delta ate o
organic carbon.and bromide.. Orga~c ~ <~-~
carbon in the system, comes primarily from Alt~rnativo

.. decomposition of plant materials, a major
source of which is discharges from

’ " ’"..organically rich peat~.~.o.ils on. De!~a islands.
¯ Bromide.in Delta wa~te~ Cbme~ :pfimarily Average Ee.at.Contra¢~ta]n~ke

from the oce,.an due to salinity intru sion.
Together;0rg.anie earbon~hnd bromide form

~" ~ounwanted and potentially harmful chemicals~ ¯ D&C
when Delta water is disinfected during ~ ~m0.. m~(¥ears
.drinking water treatment. Theimplieations

,o,

ofgrganieearb0nandbr°midefordrinl6ng a<~.-~ .~. ..~
water supplies taken from the Delta are Alternative                   .
addressed in more detail in Chapter 5.

¯

Predicted Brom[do at ~lifton Court                 Predicted Bromida at Rock $1ouflh

350                                                        500.

--~ I . ~ Upper 95"/o C.L’: "150, aUpper 95% C’L ~ 200.

..~ =A,~.~ " I ~*~ ~oo. =A~
fll"~ ~0. ,t.o~r95.% C.Ll l,Low~r 95% C.t-

O. O.

Altemative Alternative
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Diversion Effects on Fisheries ~

Currently, diversions in the south Delta capture and destroymany fish. ~klso, adverse flow
patterns induced by the diversiohs have the capacity tO disrupt fish movement and affect
reproduetive success of Delta fishes. Fish mortality from the eurrentsystem is high due in large
measure to the.need to eapture,.zort, aild transport fish from the fish screens.at project pumps to
elsewhere ha the Delta.

Alternative 1 would continue diversions in the south Delta similar t9 existing conditions.’
However, it would tend to increase.existing adverse entrainment effects of.the swp and
CVP~ due to an~inereasein exports over no action and conditions.         :

Alternative 2 would improve Delta flow patterns,~, and new fish screens, at Hood on the
|.. Sacramento River will reduce the numbers of fish movedinto the central Deltas..They

have two fundamental advantages in i’elation to flshsereeus in the South.Delta, Those

:. ~, ,Bypass. flows will eXist in the river,.,so the screened fish will not have to be
.̄.    .. ¯ :. ~handled and trucked.to another locationfor,.rele.as.¢,     ~. "

ō     Fish usingthe Delta as a spawning and nursery area will not be exposed to the

~
. ¯ diversion.

,- However, Alternative 2 still requires diversions to be continued fromthe south.Delta at
the~same level as _&l. ternative 1, with associated capture, and trucking. Inaddition net
flows west of the Mokeluume Riverlimit the exposure of the young Of fishessueh as

.~ .!Delta smelt andstriped tiass to the south Delta diversions aud from opening the Delta
.,Cross Channelless frequently. Once chino.ok-salmon~smolts migrating out ofthe San

=. "Joaquin system rea~he flae Mokelunme, they would reeeive-s0me benefit from improved
~ net flows. An~ overriding cousideratio~ for them would be that water flowing out of the"
U:San J0aquinwou!d.continue going to the SWP/CVP export p .umps undermost
..i!.oire. ~UmSr tan~,es, utiless ~ontinued or grea~er export e .urtaihnents: were.implemented to

~ provi.’de sonic degree of protection. The benefits of Alternative 2 would be offset.by theI :asSociated the upstream passhge of adult through theehanuel fromtorisks fish Hood
the Mokelumne River..While CALFED’s Fish Faeiliiies Teehuical Team believes
ineasures canbe found to provide adequate passage, difficulties have occurred elsewhere

~-! .. in p~oviding adequate ups.tream passage for~multiple species,

~ !i!i ’ :Sacramento River will. reduce the numbers of fishmoved into the centralD~lta~ -Like’.
Alternative 2, bypass flows will exist in the river, so the screened fish will not have. to be .
handled and tracked to another location for release. Fish using the Delta as a spawning
and nursery ~ea will not be exposed to the diversion. Like the other alternatives,
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Alternative 3 would include some negative consequences associated with the increase in.
exports in relation to No Action conditions and Existing Conditions, but wouldinclude a
large benefit associated with.the .80% reduction in exports from the south Delta. While
theremaining 20% 017exp6rts fromthe south Delta would continue some adverse
impact, major reductions in conflicts between water.exports and. the protection of.fishes
would be ~xpeeted. Major beneficiaries are those fisheries using the san Joaquin Delta as
a spawning and nur_s, cry.area and chinook s, almon Smolts .migrating.from the San J0aquin
River. The species residing in the San Joaquin Delta and reeei .ring major benefit include
deltasmelt, splittail, striped bass and white catfish.        ’.

The three CALFED altemativeswould affect diversion losses for Sacramento River
salmon only. minimally. Presently, salmon smolts diverted from the Sacramento River
into the’San Joaquin Delta through either the Del~ Cross Channel or Creorgiana Slough
survivd at a~rate only 1/3 to 1/2 of those remaining in theSaeramento River. A

, .. substantial amount.of this negative impact is presently avoided by keeping.the Delta
.. Cross Channel closed during salmon migrations, except when negativ.e water qu .ality
consequences in the San Joaquln are too great and require opening the Cross Channel.
Howeyer, the ~eater exports under Altemative.. 1 would increase -conflicts with San
Joaquin water quality andlikely result in.the Cross C .ha_nnelbeing open.more frequently.

:

Theoverall qualitative assessment fi:om           "
’ the CALFED fishery experts.is, that Diversion Effects, on Fisheries

Alternative 3.performs.better 10aas fewer ¯ (Qualitative Assessment)
¯ .diversion effects on fisheries) .thai " " " -

. Alternatives 1 and 2~. Th~ judgement of [] Higher Bars arethe experts is that: Alternative 2 performs " Preferable
= onlyslightly betterthan Altdrnative 1: .....

The impli~ati’on of diversioneffeets is gtddressed
in more detail inChapter 15~.

D̄elta Flow Circulation ~ Ee NA ~lt 1 Air 2 ~lt 3

In the Delta, thenormal ecological flow condition has been changedprimari’ly by the SWP/CVP
pttmps being located in the south Delta and the majority ofwaterexported by them coming from
the Saer.amento River. The result is that the magnitude of flood tides often exceed the magnitude
of ebb tides causing a net upstream flow throughout much of the Delta. The result is that.many
fishand aquatic.invertebrates donor have the flow conditions .they have evolved to rely on and
suffer vm’ions adverse consequences.. ....

The following figures compare the flows for each alternative at two Delta loeafions~
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/.,

.̄ . ......... ~ OLD River ’ "

’ ’

~ both locations,, the avorage monthly flows for Altemative 1 ~e more negative than for the No
Action for most of the months. Both ~kltemative 2 and 3 have positive flow conditions for
OCto~or ~ou~h ~y. ~,~mo, vo ~ di~y, ,omo ~o~a~v~ mo.~ ,~ ~o fa" of ~o y0ar.
Alternative 3 .is the.only alternative that has flow that are near positive:
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Under Alternative 1, the existing-pattern of upstream net.flows will.continue,
¯ accentuated a little by the increase in exports. Some of the species specific consequences
will be:

¯~ -young dglta smelt and striped bass Spawned in the san Joaquin Delta or
: transported into it through the Del~ Cross Channel or Ge0rgiana Slough will have

difficulty getting to their primary nurseryarea in Suisun Bay.
¯ young salmon migrating out of the San Joaquin system will have.difficulty ¯

¯ ¯ finding their way through the Sah loaquin Delta.
¯ adult salmon migrating to.the San loaquin-system in the fall Will find .littl

home stream water to guide them until thgy ~.eaeh the reach the eastern. Delta.
. ¯ " adult SaLmon migrating to the Sacramento system will more frequently migrate via

S Joaquinthe an elta

Under Alternative.2, considerably better conditions will exist, as normal net downstream
conditions will be restored downstream of the MokelumneRiver in the San. Joaquin

¯ " Delta, although of a magnitude typicallyless than that which occurred historically. The
principalbeneficiaries will be delta smelt and Siriped bass. This benefit will be achieved
at some environmental cost, due to reduced flows in the Sacramento River below Hood.
Such reduced flows will likely reduce the survivalofy0ung chinook salmon and striped
bass traveling down the river.. Maintenance of minimum flows at Rio Vista should avoid
significant adverse consequences.

.

Under Alternative 3, net downstream flows will be restored throughout most o£the
Delta. The concern ov~r reduced flows in ~he Sacrmnento River below Hood will be .
identicalto Alternative 2, as .the magnitude of the diversion.at Hood will be similar..
Continuing exports from the south Delta may cause some reverse flows, l~ut effects
should be small in relation to the present situation. Each of the species specific effects
enumerated for Alternative 1 should be alleviatedi.
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The o~,erall qualitative assessment from Flow Circulation (for Fisheries),the cALFED fishe~T experts is.that ’ ¯ ¯
(Qualitative Assessment)Alternative 3 performs better (has more

natural flow ci~cu!ation patterns) than
Alternative 2, Thejudgeme.nt of the
experts is that Altemative 2 performs ¯ Preferable
better than Alternative 1, ,:,

Water supply Opportunities
.. EC NA Alt Alt ’- Alt

Water supply opportunities were - .. -: 1 2 .3
estimated using the system operation .......’ ¯ :
model, DWRSIMi Using this model, the operation of existing aud pr0po~ed storage and
conveyance facilities is simulated uS ing a hydrologic record from the years 1922 through I994.
DWRSIM may be used to project the effects of addingnew facilities or changing operating
criteria on Central Valley stream flows and water supplies. For this evaluation of water supply
opportunities, the model was used to.pr0ject water ~deliveries to south of Delta SWP and CVP
water’users.. Because specific beneficiaries.of-any potenti.al increased water supply resulting...
from implementing a CALFED solution Will not be identified until later stages of the Bay-Delta
Program, these SWP and cVP water users were used as a surrogate for allpotential watersupply
b~aeficiaries, =                  .. =~         -= .      ’ "..

South of Delta SWP and CVP water deliveries wei-e estimated foi- existing c0nditions;no.action,
andthe three Program alternatives. Each Program alternative was evaluated with and without ......
new surface and. g~oundwater.storage e0mponents.~ The general locations and volumes of new
=.storage considered:for SWPand CVPoperationsare:shownin the table below. Additional ¯
storage, beyondthe amounts shown below, was consideredto provide water supply for the ¯
~ALFED ee0system restoration program. ~ That storage, with a maximum capacity.totaling about
1.25 mar, is not included in this table because .it did not contribute to ~ae projected SWP and=
CVP watersupply benefits usedto evaluate this distinguishing characteristic. Thetotal amount
of storage included in the Program alternatives, from zero up to approximately6 .MA_F, is.
considered a reasonable range for.studypurposes..Future decisions about theproper of
storage for any Program alternative will be determined by issues such ascost and site-specific
concerns, rather than by a programmatic=level optimization~process.. ~.More detailed study and
significant interaction with stakeholders"will be required beforespecific !oeations and sizes of,
new storage are proposed.. .... ¯
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Range ofStOl~ge Capadties

S~rage Component "        ARetmfive 1 ¯ Alternative 2 Alte .rnativ~ 3

~’ ~ ".Ri~ Trbulary ~ Storage 0 to 2nxtf 0to 2rmf ~ 0to 2rmf

.~’v,a~c~°~~ 0to250taf 0to250~ 0toES0~f
In’Delta ~.- - - 0 to 200 tat’.

,Sore ofD~a O~~rt S~a~ ~ 0teEn,C ,0teEthe OtoEn~f
S~S~V~y~ Stom~ 0to500~¢ 0t0500~ 0toS00~
Tot~ ¯ 0~o4.TS~af Oto4:~smaf: Oto~i.~f

T̄o evaluate water supply 6pportunities, CALFED agencies developeda set of operating criteria
fo.r ea~h Program alternative based onexisting Bay-Delta s!~nd~ds., as described previously..
addition, a s~itivity:analySis was. performed to estimate the effects.on water supply 0fpotential
future.changes in Bay-Delta standards: ~This sensitivity analysis focused on two important
operatingrules: export-infl0w ratiosand Delta outflowrequirements. As described proviously,
this sensitivi~ analysis is intended to provide information regarding possible long-term effects of
implementing the three Program alternatives - no specific changes in Bay-De!ta standards are
proposed or endorsed by CALFED agencies through.this evaluation.           :

Average :annual south ofDelta SWP and CVP.x~ater deliveries,,, as simulated using liydr01ogic
records for the May 1928 through October¯ 1934 critic!lly dry pedod~and for the long term period
of 1922 through 1994, aro displayed.in the folloxving figures. Each alternative is r~pr~sented
with.and without the quaatity of storage shown in.the pre.vi0us table~: Projected water deliveries
under operating criteria based on existing Bay-Delta standards are represented by black ¯     "
diamonds in thes.e figures, The results of thesensitivity.analysis of changesin.0pcrating criteria
are alsoldisplayed.. Rexlu~exl water delived~s duo.to m0roprotective ekport-inflow ratios (F,-I
ratios) are represented by gray circles for Alternatives I and-2. Increased water deliveries, due to
relaxation of Delta outflow requirements (X2) arexopresented by:gray squares for Altemati.ves 2
and 3. Bars connectingth~.se symbols.r~present the ranges.of potential deliveries based on the
bounding operating criteria considered for each alternative in~thisson.s.itivity analysis. For . "
comparative purposes;the figures also include black and .gray lines representing estimated
average annual south of Delta SWP and CVP water delivei’ies trader existing conditions and no
action, respectively.
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South of Delta SWP and CVPWater Supply , , ¯
Average Annual Critical Period Deliveries

Alternative 1 Alternative 2 Alternative 3
5,5oo " ~ " " Sensitivity

5,250 .................................................:=-._.:: ........~’:..: .......~..: ........ Analysis Legend

~
’=

~ "’=

i~" Relaxed X2

5,000

~ExistingStandards
=~ i .......................

:- ~;’~~ ......
"-"~’"-"

~; 4..5o0 " "
- ~ ~ =. ’ , More Protective E-I

~ ~,000 ....
. ~ .

-- No Action

~"" ! j ..... ’-=--~ ..........~=...i .... .....i.~,~ ....3~750 ........-.----~-:~ ...........~.~.-

3,500 .’ " ’

South of Delta. SWP a.nd cvP Water Supply
~= . ~ Average Atinual Long Term Deliveries

Alternative 1 . Alternative 2 Alternative ~
6,750 ~:= =’ .Sen’sitivity

! ~ "    , ~I ~.
i ._.~_..

AnalysisLegend
.~’6,500 :- ...........=:L..= ~: ....... : ......................... : .

. ,, ¯ .... " ; Relaxed X2

~.. 6,250 ............... :-: ........ :: ....... ..... ~.:.                                    E~isting Standards

5, 750 ~ No Action

5,500 ,, ~ist~ng ~ndit~ons

~-~ .~ ~ ~ ~ ¯
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"̄ Several findings are suggested by this evaluation: -.

¯ Significant increasesin water supply opportunities are only provid .ed if new.
¯ . . storage is included under each Program alternatives. Compared to no action, from

~:. 750~ to 900 TAE. of average annual critical perird supply Could b
the previously described new storage included in the Pro~.~ alt .em.atives, under

, the existing Bay, Del~a standards-b~ed Operating criteria. Without new storage,
average:annual critical period supply ranges from an increase of about 100 TAF to.
a deerease..of about 100TAF, compared to no action÷

.... ¯ Under the existing BayrDeltastandards-basedoperating criteria, storage, can
provide roughly similar~water supply benefits under any Program alternative.
While further detailed eyaluation is necessary, .~.analyses conducted to date suggest

.. that the relationship of Storage to water supply benefits is essentially proportional.up to the maximum.. storage quantifies evaluated;, the more storage added ~te more

additional water supply is generated.
¯

¯ While all. Program altematives provide ~oughly equivalentwater supply~
opportunities under the existing Bay-Delta standards-based operating cfiteri..a,.the
sensitivity analysis conducted as part of this evaluation indicates that the more
protective exp0rt-inflow ratios evaluated for Altematives 1 and2 could have
significant effects on water supplies. Without new storage, average annual critical
period supply decreases by about 400 TAF comPared to no action, with the more
~ pi~0tective export-infl0w¯rati0s in place: Addition of the new storage considered
in Alternatives 1 and 2 wifia thembre protective~expOrt~inflow ratios in place.
results in critical ~eriod supplies-that are roughly equivalent to those under no
.action.condifiohs.. ¯ = - " . = " ¯ ": ’

’ ’

= ’ Thelmore protective export-inflow ratios evaluatedfor Alternatives 1 and 2 in this
" sensitivity~analysis reduce the effectiveness of new storage in providing

.̄. - supply benefits, The net average annual critical period supply benefit of the new
storagewith the more protective export-ififlow, rat~0~ in place is only about 350

.. TAF, Compared to a net benefit of about 650 ~FAF with existing export-inflow
ratios in place.                                  -

¯̄ Relaxation of Delta outflow requirements, as considered in the s~nsitivity analysis
¯ " 0fAlternatives 2and 3, results in relatively small additional increases in water

Supply. Under the relaxed Delta.outflow req .u~r. ements, average annual critical¯
period supplyinereases 150 to 250 TAF comp~edto projected supplies under

¯ " existing Delta outflow requirements. It should be noted that this evaluation of
¯ relaxing Delta outflow requirements wa~ fairly rudimentary. Different types Of

adjustments, such as changes ¯in the numbers of days the salinity gradient is’
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required at specific locations, in the Estuary, might be evaluated in a more detailed
sensitivity an .alysis.

¯ Based On the bounding operating criteria considered for each ~ternafive in this
sensitivity miaiysis, the uncertainty regarding water supply opportunif! .es under
Alternative 3 is much less than the uncertainty under Altematives.1 and:2. ,
Critical period water supply benefits, under Alternatives 1 and2 with Storage,
b~ed onC~hese bounding operating criteria, .range from alow of.zero, to a ~gh of
750 to 950 TAP’ p.er year compared to no action. Under Alternative 3 with ¯
s̄torage, potential critical period water supply be~. efits, based onthe bounding

’i~. operating criteria, encompass a smaller range of about.850 to 1,100 TAF peryear:
... compared to no action. These ranges of uncertainty might tran~latet0 po.tenti~.

:future conflict in the management of all Bay-Delta resources. For example, a high
level of success of CALFED’s ecosystem restoration program co.uld~result in ¯

, equivalent water supply benefits under any altematiye - as represented by ~e tops
of the bars in the previous figures.- However, if..the ecosystem restorationprogram
achieves a lower level of success resulting in the need for more protective

~:~ operating eriteri& water supply benefits co.ttld be reduced to the levels represented
bythe bottoms ofthebars in¯these figures. To the extent that the,ranges of. ~.,.,

~ ope~atingeriteria evaluated..in, this sensitivity analysis sepresent thexanges
, potential future Bay-Delta standards.neee..ssary under each Program. alternative, .a

greater-potential for eombined,benefits to both fisheries and water usemexists
under Alternative 3 compared to Alternatives 1 and 2. .:       , , , -., ..

Operational Fl~xibility

Water storage is the one greatest feature that. Operational .Flexibility
eon~ibutes to the operational flexibility of an .¯ ’ (Qualitative Assessment) ¯
alternative. Storage allows shifting diversion. .. - .... ¯

ecosystem, water quality, and Water supply. [] HigherBars ara
PraferabloThe poterifial for adding storage was retained

for each alternative. In addition, improv:ements
in conveyance alsO improve operational
flexibility. The Alternative 3 conveyance
iiacludes (~vo distinct di~cersion points which
pro~des added flexibility. Therefore, Ee. NA . ~lt ~ Air

Alternative 2 generally fias more. fl~xibility ~ , 2

than Alternative 1, and Alternative 3 g~ne~ally " : "
has more¯ flexibility than Aitemative Z ~ " ¯ ¯ ’
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Risk To Export Water Supplies

Altemative 1 would improve the physical Risk to Export Water Supplies
integfi~ of the Delta by. strengthening Delta (Qualitative Assessment),.levees: Widening 0~.Deltaehannels .
associated with. Alternative2 would provide ....
a degree of~additional protection from ~..
too ".d~ng. Both alternatives would, however, Preferable=
leave theexport water supplies-relatively ~ ’ ¯
vulnerable to seismic failure and sea water
intrusion which Could aee0mpany .
catastrophic levee failure~. Alternative 3..
,would provide the best phy.sical secufi’ty for EC NA .
exp0ftwater supplies since it. provides ’a new°.
Canal.~ound.the eastern edge of.theDelta
~where it would not be impacted by major levee failures.,.

Assurances..- Ass~ances are.mechanisms intended to increase participants confidence that an -
alternative will be implemented and operated.as agrecd. Although some people believe it
imposSibleto’assure appropriate operation Of any isolatedconveyanee ehan~el, others believe
that amoderately sized fadility can be.operated as agreed.. ~Consequently, additional detailed

¯ analyses a~d’discussion of assurances must occur b6fore they can be used to distinguish one
altemafive from the other.        " " "           =,., "    ¯      .

Consistency with Solution Principles

The alt.emativ~s are probably not identical in their abilities to meet the solution principles.
However, .a more thorough analysis and discussion must oeeur before the solution principles can¯
beused to ,distinguish one alternative from another. ’

Alternatives               ’ "Comparison of                  ’

The. previous section shows the major differences between the alternatives. The following table
providds a general comparison Of the alternatives aecording.:to.theseS eight most distinguis .hi~..g
characteristics. Qualitative rankings of high (H), medi.’um (M),and low (L) were used to
summarize the three alternatives. For example~ in-Deltawater quality is best.for Alternative 2
and the lowest for Alternative 3. From this summary and Supporting information it was
concluded that, with respect to the key Distinguishing Characteristics, Alternative
ranked highest technically with respect to these characteristics, Alternative 2 was next.
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The results of this analysis do not indicate the selection of a preferred alternative. Indeed, "
although Alternative 3 ranked higher than the others, there are significant additional issues that
affect selection Of apreferred alternative.

Summa~ Evaluation of Most Significant Technical. Distinguishing Characteristics

i , Altbm~vel M, k L L L M L k L
Altemaf~ve 2 M+ M M~ L M M+ M M L I

i,                    A/temative3 L H L M~ M+ ’ H H H M I

Thee evaluatio~ depicted grepI~cally h~e t~eats each of the key dist~gu~shing characteristics as V"
they w~e of’equal importance. ~ccord~g to rids simplistic evaluation, A!tem~tive 3 best meets
CALF]~D p~o~am objectives ~om a tec]mical p~specti~e.as reflected ~ these .dist~g~dsld~g ¯

i . c~aracteiisdcs..It is ~po~ant to u~derstand, however, that it is u~]Jkely that all of’the key
¯ ... dist~istd~g c~aracteristics are of’ equal impo~ce, and di~erent weight~g of’these f’acto~

could a~ect the outcome of‘~e analysis. In additio~ ~e above table does not attempt to
"standardize the s~ales for each characteristic. That is, the relative difference between an "L"
and. an "M" on one characteristic may be totally different than the difference between an "L" and
an "M" on another characteristic. - Interested parties, .the public, and CALFED agencies must

~ Collectively determine the importance .of each distinguishing characteristicin.the overall
~" evaluatibn of alternatives leading to selection of ~he preferred alternative.

Two key distinguiahing characteristics seem to be particularly impgrtant in making a decision on
how well the ~lternatives p, erform, Export Water Quality and Diversion Effects on Fisheries, are

.
highly dependent on the alternative selected. Therefore, ii’respective of whether, these two

., ! characteristics are the most important to selection of the preferred alternative, they are the
Characteristics ~ost dependent on that decision. The implications of these characteristics are
discussed in some detail below to enable the reader to.understand their potential importance to a
decision. Plans for further evaluation of these characteristics are described as well.

The.following ehapte~ identifies some of the additional issues and coneem, and describes how
the CALFED process will reach selection of a preferred alternative.
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: 5. ISSUES TO BE RESOLVED PRIOR TO
SELECTION OF A.PREFE..RRED ..,

" " .ALTERNATIVE      : ......

I
During the p.r~ss of developing the,     ~ " ’ ....

i. Program,dements and.eya!uafing the " "
~

ISSUES.TO BE ADDRESSED

alternafiyes, many-issues ..and concerns Were           " " "    ’

i-- -: Export Water Quality " .
i identified. Some of these issues must be. -. Drinking Water Issues¯

addressed in order to facilitate selection of a . . -. . "

r preferred alternative. These issues, as Diversion Effects on Fisheries
! shown in the adjacent Sidcbar, vary in their
t " "potential signifi..~cance ~ selecting an Program Element Ret’mement and Implementation ¯

alternative, and in the implementation Plan Development

I ¯ , , " - ¯ - Water Quality , .. - Water:Us~lqffiei~ncy
approach tobe.:ta~:..en... ,:.As. shown in the - Ecosystem , ~ . ~ Watershc~.management .
rigid, e below,some issues maylrequire -.Levees -Water Transfers

stakeholder coliabo~tion or s~ply Oper~iting Criteria ’~

additional analysis and devei0pment. = Interim/Long-term .......
¯ - ¯ ~- Time V~ue of Water ... -, ..... , : .

~ - Health of Bay
selecting a preferred alternative is not
simply a matter of teclmieal analysis. Agri~.~ltural Land Impacts: ....
Selection must include consideration of
institutional, stakeholder, poEey and other. Clean water A~t (404~l’r~eess

issuesbf con~e~n~ Some believe" ’ .....¯ ~ :. .... Assurances and FinancialPlan ....’
[ construefibn of any s,’~me igolated facility in. ’ "" : " : : .-.. ~ ¯
~ Alternative 3 may betmaeeeptable to the ’ ’ .:    . ’ ~

~. public, irresPective ofteetmieal merit. Also,

[
the coStof Such a facilitycould be " ...." ’ "
suffici~ntly, high .that wat.ei: users may feel
unwilling to pay for the benefits the facility
would bring to them.

The different types of issues to be
¯ .., addressed are: ’ ’ -

: ¯ iMajoi teetmical issues
¯ o Implementation strategy and,

planning issues ’
¯ Issues relating to ongoing

- Program refinement
DRAFT ~" ~" ~’ PHASE !1 ~" ~’ ) FINAL
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’
Major.Technical Issues .’ ..... . .,:, ....

The key contributing to the strong technical performanceOf Altemafiv¢ 3 are. improved drinking
water quality and reduced fishery entrainment at the south Delta export:p..umps. Bromide levels.
in drinking water, aud their contribution, to potentially carcinogenic andacutely toxic di.’sinfection
byproducts, and the water export impacts,on fisheries may be the most significant technical
issues which are,dependent onAltemative 3. Alternative 3 alS0 Carries the most sta~ehOlder

’~" Concern regarding assuritlg proper operation of an isol~e,d facility and maintenance.0fthe¯
common pool. These assurance concerns.were highlighted when Califoi:nia voters defeated

... proposal.for a larger isolated facility (the Peripheral Cknal):in°the ear!y.t980s. ’While "
¯ : CALFED’s Alternative 3 is very different than the proposal rejecteffby voters, some distrust

!i::
~’.. : ",?i The puba  h,a th 0fb omid,  h w aot be,n  l arly’    ba hed.:- ms0 ash

’ experts hhve identified pumping from the south Delta as the single .largestproblem affecting th~
Bay-Delta ectsystem. However, others believe that fishery’specits recovery Can occur WithOUt

::~ changing hoW~water is exported t~om the Delta. Following is further di~ctssi~n of tti~emaj0r
technical issues that .appear to be.key in the,selection of a preferred alternative ’ and an

/ assurance package. Evaluations will continue to refine how significant these performance, issues ¯
are and.the ability of the Program to address issues ofc0ncem. :~ " " ::~ " ’ ’ ’ ’ ’ ’

.~ Developing a Consensus Assurances Package : ... :, .~

The technical evaluations de~cribcdin the previous chapter did not ~nal~e any.attempt to Consider
the question of"assurances". In theory, an. assurances package could be constructed, that .would

.",~i ’ assure implementation of~any of th~Mtemativcs. As the debate,over th~ peripheralCanal in
¯ -~: ¯ 1982:sh~wed, however, the as.~uranc~ issues associated with an isolated~facility are substantial.

Included below isa summary of the sub~stantial work done by CALFED a!~.d the Bay-Delta :...
Advisory Council Workgroup on Assurances to define the assurances issues and develop ~.range
0ftools and approaches forresoivi~ig!these issues.            . ......

Before CA.LFED canmove forward with any preferred alternative, the CALFED agencies and
the many .~takeholder. communities m~u_st develop a consensus on an.assurances package. As

- noted below, CALFED rec~es ~tthe assurances process may affect both the timing
(phasing) and the substance of the imp~emer~tation era preferred alternative. CALFED will ..
continue developing a cerise .mSus package byrelying on the BDAC Assurances Workgroup
effort, although we anticipate additional, processes .wi!l be necessary-to successfully resolve this
issue before the Programmatic EIS/EIR isfinali~,ed in late 1998.
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ImplicatiOns of the Delta Decision on Export Water Quality .

Most Californians( -about two-thirds of the populatibn)get their drinking water supplie~ from the
Saerament0-San Joaquin Delta. The choice of aDelta alternative ha~ .important implications for,
the "dfipkin~ " gWater Supply to these citizens~ wate~ taken-from the Delta is treated todestroy
disease causing organisms,- the agents in ~g water presenting the most significant health
threat to people, While drinking water produced from the Delta supply is generally safeto drink,
it is also tree that treatment is not an absolute guarantee that all organisms having the potential.to
Cahse disease are destr0Yed~ For this reason,it isimportant to establish an additional~barrier to
disease by protecting drinking Water sources from Contamination.... In its current co~figuration;
the Delta is a relatively tmprotected dfinkiiag water source:    .- ¯      ’ : " ......

The desire to increase the ~iafety of drinking water has resulted in federal and state legislation ’
requiring hi ~gher treatment effieieney,ineluding more reliable disinfection. An unforttmate .side
effect of disinfection:is formation oftmwanted cheitticalbyproducts, ~om~ of WhiCh are
,suspected to cause cancer over a lifetime Of water.constiiiiptio~ and may have more:immediate
adverse health effects on some eonsumers,oas is suggested by recent investigations: More
effective disinfe.etiqn has,.the~.tendeney to increase formation.of these Unwantedbyproduct. A
challenge, therefore, is to produce a highly disinfectekl drinking W.~ter while minimizing
unwanted byproducts,                     "      " ,. . . ¯

Two features of Delta water qiiality complicate attainment of the optimum balance of effective-
disinfection afld byproduct suppression., Bromide, .a salt Of s~a water origin,, i~ pres .en~ in Delta
water supplies as a result of intrusion into the Delta of sea water. The soils of Delta islands ~e

~iimportant sources of organic carbon resulting from natural deeompositioa of plant ma~erials~
Together, bromide and 0rga~iie earb0n react with disinfectant Chemicals to produce a brtader
range and higher concentrations of unwanted ehemieal.disinfection byproducts than is true for
drinking water sources lower in these two constituents. As a result, municipalities using Delta
waters ~re at a relative disadvantage with respect to the cost and complexity 0fprodue.ing safe
drinking water.

Treatment methodologies exist for. Predicted Bromide at C!ifto.n Court.

economically removing organic carb9n to some ~, .~ r :.. ¯ ¯ ¯
degree. Therefore, in general, Organic carbon is",.    ~0
considered to be a lesser problem for dfinldng’~ ¯

Water than bromide. Unlike organic carbon, ~ 200
bromide.cannot be removed from drinking ~ ~00
-water supplies except by use ofthe most ~a ~o ~ Lower 95%
advanced and most expensive technologies o -,-
wl~.’ch are not now practical.. ~ ~ <

Alternative
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¯ Because bromide reacts with disinfection~chemicals to form a number of ~unwanted al~d . ..
potentially harm~, chemical~byproducts, it is Of some importance to avoid bromide to the extent
¯ practicable in. ~..drinking water sources..A national sur~ey indicated the average bromide level in
mtmieipal water Supplies is about 40 mierogramsper fiter (parts p~r bison). BY e°ntrast,
drinking water supplies diverted from the south Delta now average.about 250 micro~ams perliter, and are predicted to average near 350 miemgramsper liter in the future if no CALFED’ ¯

It is desirabl~, to provide betterprotection of Delta .drinkin" g Water supplies from various sources
of contamination, .and it is desirable to limit bromide.and organic carbon concentratious in.Delta
drinking water supplies to protect the health,of consumers of the water. ¯ Because there is iio

¯ practical way to increase Delta source water protection or reduce bromide concentrations other
than thr0ughselection of a Delta alternative, careful cousideration Should be given to the.
importance of this factor.in.the pr0eess Of an-iv~ng ata CALFBDPreferred Alternative, In
making this assessmenL CALFED will relyon eollab0mfion with agencies hang resPOnsibility
for ,safe.drinking water and pollutionproteefion.:~ Theae~ in, elude: ~

"¯ ,, ¯.,     California Department OfHeaith Serviceslstaffhaving sta e safe Drinking  ater
Actrespousibility, ineludingrespousibility for enforcement=of ~dfnkin,’~ g water,
regulations in .California;      .

¯ ’~ State Water Resources C0ntrol.Board and Central Va!!.ey-Regi0nal
. .,. Control Board staff having re~ousibility for pollution prevention and control in

the Delta;

U2si..EnvironmentalProtection Agency,staffhaving feJieral Safe Drinking Water
Act:responsibility; and,

° ,, - Urban water supply age’neiesproviding, ." ~dfinldug Water taken from the Delta, ..-

In addition, between release of the Draft Programmatic Environmental Impact Statement/Report
and’its fiuali~,afion in Fall’ i998, a science review panel will be organized to help evaluatethis
issue. The panel will.b~c0mposed of recognized experts who wfllreview and evaluate the

....
analy~es performedunder:.thelCALFEEI program and w~_ll..pro~de independent perspective of the
importance 0fbromide, 6rg~.� carbon, and source water protection in the CALFED decision
process.            , . : ..~ ¯:. . :,:.. ,,~, .
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Implications of the Delta Decision on DiversionEffects on Fisheries

currently, fishlosses associated with south Delta diversions ,are thou£ht to be an important,

of the current problem include predation in CliR0n Court, entrainment of fish at.the SWP/CVP
project pumps (partly due to inadequate fish screen ~facilifi.es), mortality associated with.the need

adverse flow patterns induced by diversions on migrationand spawning of fish species..

A fair degree of consensus eXists as to the degree of benefit which would be likely ~for specific
~biol0gical characteristics, but much les~,agreement eXists as to which characteristics are most ¯

I ~!
important in Controlling pop~ation responses. For example, reasonable agreement eXists as to"
the relative magnitude of fish losses, in diversions for. the various alternatives, but there, is much
less agreement as to the relative roies of losses in diversion~ in controlling population abundance.

The focus for diveiMon effects On fisheries is on esmafine and migratory ¯fish. A halfcentury of

vulnerable to having their behavior disrupted

~ . by the transport 0~’water from the
Sacramento River to the .export pumps in the. " \
s6uthDelta. Fish in this group include
chinook salmon, delta smelt, splittail, striped

, bass, steelhead and white catfish. Other . ¯
Delta resident fish such as tule perch, and. ,~. .

~...=t~~.:-!" several members Of the sunfish appear " ’.~s~a’/c~lnm,, ~ /     ".. relatively invulnerable, tob~ing drawn to the . ~.dr~.~o~.ir~,,~ ~: "
.. export pumps. ¯Fish such as starry flounder, . .

longfin smelt,and bay Stn’imp, live~" ¯ primarily downstream of the Delta,WhiChhave little ’ "                     ’"-era~nn~ua ¯
.. vulnerabilityto diversion to the export pttmps ’

¯ but are potentially affected by the changes in ’    "
the amount of water to :wing from the Delta

[,.¯.!
.through San Francisco Bay to the ocean. \.~.

Diversion effects on fisheries are defined to

[ include.only the direct effects.on fisheries. ¯
_.! duelo water div6rsion intakes ~nd associated . ~ ~,,~--~--~-~--~."

fish facilities. Such effects associated with

I ¯
diversions from the Delta by the State Water.

- Project (S .WP) and the Ceritral Valley Project
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(CVP) are an.integral part of the alternatives being considered bythe C..A,LFED Program. In
each of the CALFED alternatives, SWP and CVP fish screens in the .south Delta will be
eonfiolidated in.one faeifityat the intake to Clifton Court Forebay nsing best ~easibie technology.

The situation will still be far f~om perfect, primarily due t9 the. absence of bypass flows in the
vicinity ofthe.sereens.. That will me/m/that the present handling and trucking 9peration for .....
salvaged fish will.continue. Mortalitiesduringth~. salvage operations:vary greatly byspeeies,~
size of fish, and seasonal conditions; primarily watertemperature,. For example, for steelhead,
which migrate at a large size,during cool seasons, mortalities during.handling are virtually nil.
For chinook salmon sm01ts; mortalities are less than 10%. For delta smelt, experiments for aqua
culture programs suggest that mortalities exceed 90% even:.for adults. ,Another consideration is
the greater screening effieieneies expected due to the positive baryi, "er screens will be primarily for
the smaller, fish: Since smaller fish suffer the highest.mortality during salvage, operations~ the
oVeral~ benefit will be less. tllan the impr~ovement in¢ffic.iency..

In addition to.the improvements in.: SWP and CVP screens in the .south Delta, Alternatives 2 and
3 will also have fish sdreens at Hood on the Sacramento River. The majorityof Sacramento
River W~ter being exported will pass through these sereens.:These screens will have two

advimtages in relation to fish screens in the south Delta..Those are:~ ..

¯ Bypass fiows willexist in the fiver, so the screened fishwiil not have ~:obe
¯ handled and. tracked to another location for release. ~

¯ Fish using the Delta as a.sPawning and nursery area will not.be exposed to the
diversion.                " "          .,       ¯,

The screens also would be a new risk primarily, for salhaon .
°

fxom the Sacramento system,.in that a larger portion of the
population will be exposed to the s’ereens. Also a major
portion 6fthe striped bass population and a small fraction
Of the delta smelt population spawn above the intake. Their

y0ung.will be too small to be screened, so some brief
curtailment of diversibns will be required, at least for
Alternative 3 in Which the diversion would be into an ¯ .

~. isolated canal. ACALFED Fish Facilities Teelmieal Team ..
of agency and consultant experts.evaluated the fe.asibility of
installing effeetive fish screens at this location and
concluded that.it is feasible.

Two additiona1 aspeet,s of Alternative 2 are:

¯ " * That portion of the water screened at Hood which goes to.export pumpsin the
south Delta has to be screened again to remove fish entrained..a,s the.waterpasses
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throughthe Delta, so the.south Delta screens will have to have a capacity of about
15,000 cfs’ .as in Altemative 1.-

. ,.~

¯ Many thousands of adult fish ofavariety of speei~ will:migrate to the
Sacramento system through the new channel into which the water diverted at
Hood is discharged. The passage of those fish will be. blocked at the primping

~. : ’ plant downstreamofthe Hood fish screen as shown in the adjacent figure.
.Substantial fish passage facilities will be needed to-bypass the pumping plant and

~’~. fish:screens and get :the upstream migrants into the Sacramento River.

In addition, each cALFED alternative is eliaracterized by
a distinictix~e flow- distribution (hydrOdynamic) pattern.
For Alterhative l~-~e direetionofnet flows during
critical controlled flow ped0ds is .towards the p .umping
plants from ~the.junction of the Sacramento and San.
loaquin near upstream through Delta.rivers Antioch the
as shown in the adjacent figure.

This flow pattern exposes fish to.being drafted towards
the export pumps from a larger area than either
Alternatives2 or 3: The figures illustrates the conditions"
When diversiondffeets are most pronouneexL one of high
exports and low Delta inflow.. This condition usually
occurs in the summer and faiLDuring other times ofthe
year, when inflows ¯are higher, diversion effects are not
as great. Highlighted are three Delta locations that      ’.
represent mean flow directions that effect fisheries .in those
areas:    "¯                               - -

¯ ’ " SanJoaquin’River at Antioch
~. ... QWEST ( the sum of Sevonmile Slough,. San

....... ’. : : " ~0aquin River at Bradford Island, False .
¯ ,River and Dutch Slough) ¯ .

Thebar graph at theright shows Alternative ! average          .
monthly fldws at these locations (for the dry and Critical
years ofthe, period 1975 to 1991) and the montlis that are
impoxiant-to Delta species. Note that negative flows Occur. mo t mon . -- .....
DIUw"T’- For Discussion On!y " 119 . Issues to Be Resolved
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With Alternative 2, sufficient water is diverted at Hood to maintain net downstream flows in the
San JoaqulnDeita west of the Mokel~m~e River. The following bar graph also illtk~trates that the
flows at Antioch and QWEST are more positive, Hence ¯fish west, of the Mokelumne would no

¯ longer be subject to beingdrafted towardsthe pumps, Important populations ~.as~ of that point
would still be subject to.being drafted towards the pumps, , .... :

¯ Finally, with Alternative 3 under operating scenan, os, about 80% ofthewater .exported from the
Delta Would pass through the Isolated Facility and 20% would be diverted directly from the .- :
south Delta, While net" ¯ . . ~.. .:. .....
.upstream .......flow~, would. ~, ....,~,~--,,--~ - ~.

areas.hnder~w0rst ease                                   -’" ~"" =~-’" ~ ’~ ~¯
ircu~tanc " " ~-~-- ~

reduction in.fish                                       " .~
entrainment in the                                            *~- "

expected in relation to, _,
Alternative 1,and a -~-. ,-- . ~_
somewhat lesser : ¯ - J

to Alternative 2: The ¯-
bar graph also shows "~’~" ’~ "
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that the flows in all three l~eations are improved.      "

Chinook salmon in the Sacramento System would benefit substantially from habitat ¯

however, receive little additional benefit from any of the tl~ee conveyances=of the alternatives. -
Existing exmtticts with Water project operations would exmtinue with Alternative 1,

risks associated with mor6 direct exposuret0 fish screens and lower Sacramento Riverflows ,.
below Hood under Alternatives.2 and 3. ..... .~..     ..       .~ ~, ~

Chinook salmon in the San Joaquin System would also benefit from habitat improvement
features of the common programs, but they wouldbe affected very differently by.the three
conveyances of the alternatives. Under Alternatives 1 and 2existing~diversion affects would be
perpetuated~ offset somewha( by improved fish screens., and for Alternative 2, by improved flow
distribution in the western Delta..- Under Alternative 3 diversion effects would be reduced by " ’ .

Other fishes, such.as delta smelt, splittail,, striped bass and.white catfish, would benefit to Varying
degrees from habitat improvement ffatures of the common programs: .They would also be
affected very"differentlyby the three eonveyanee~ of the, alternatives. Under Alternative 1,
existing diversionand flow distribution effec~ would be. perpetuated. ~
These would be offset someby the .improved. fish.screens, bu~ to a lesser degree, than for salmon,
since they generally suffer more losses from handling and:transp0rt :than,salmon: They would
receive some beriefit from Altema.five2, due largely to improved flow distribution in the wester
Delta, but substantially greater benefit under Alternative 3, The latter would result from
approximately an 80 % reduction in diversion losses in the South~Delta,and~ improv.ed flow    :
.distribution throughout the Delta. Some risk would eontintie from exposure to diversions at.
Hood and r.edueed flows below Hood..

The eeht~al question is X;cheth~r, even with sereenr~lo~ation ai~d improvement, will the continued
diversions from the south Delta be a sufficiently large ease of fish moi’tality..that  utw61ghs the
benefits afforded by the other elements of the CALFED program? If this were true the             :
implication .would be that, .even with extensive ecosystem restoration and water quality actibns to
enhance the estuarine environment, recovery of threatened and endangered species would be

question has been sufficiently disetissed by the experts to reveal that there is not a clear:eat
ahswer. It id,however, possible for the decision makers, interested parties, and .the publi6 to
develop a more complete understanding of the ~e0nsiderations involved. : ’

In coming to an understanding of theimplications of diversion effects onfisheries to the. " " ’
CALFED deeisi6n process; age.neies having responsibilityfor fishery resources Will be ....
consulted. Theseinclude, but are not n~eessarily limited to:                            ~
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¯, Califomi.a Department offish and Game ’
¯ U.S. Fish and Wildlife Service
¯ ,National Marine Fisheries S .ervice .
¯ 13.8. Environmental. Protection Agency. ,

’̄ .’.: StateWater Resources Control Board .. ..

.In addition, to provide an independent perspeetive.;of the issues, a science review panel will be
¯ convened in the period between release of the Draft Programmatic .EIS~EIR and its finalization in
November 1998, The panel will be composed of recognized experts having a range of expertise
applicable to the problem, Specific remaining issues inelude:

¯ .~:,. ,     ." :. . ,~?,’ . .: .,. ,, ,, ¯

.. * "Required Saeramem0 River flow below a~Ho0ddiversion to protect egg and
.... ’ larval Striped bass and Delta.smelt? " : .

.̄ . Arem0dels which predict mean channel velocities.adequateto predict impacts of
egg and larval transport? .           ¯ .... .,. :-"

¯ ’    Percent survival of egg and larval striped bass and Delta smelt passing through a
Sacramento River screen and pumps in Alternative 2?

¯ Will:Sacramento. and San loaquin salmon ,benefit more fi:om upstream work,than
Delta actions? ...... .. ~    " "             "~ -~

¯ - How t0 rdsolv.e needed’operatingeriter~a w.h~n existing, inf6rmationaro based on
models whiehmeet SWRCB and A_FR.P criteria?Have alternatives been tested
through a large enough range of operational policies to fully evaluate potential
beneficial and adverse impacts?

"

I plementafi n..     .Strategy ’ .... ......... ¯ :, ".". "

This Section identi~es progress on the assm’ance and funding paek~g~ neededfo~" implementing-
the. preferredalternative, Although thepreferred alternative has not .been selected,
may. app!y.t0..any of the three altematives under consideration..-~ . ... , ~ :. .~..

Assurances ¯ . ’

¯ 0n~ ih.e CALFED Bay-Delta Progr..am has developed a long-t.erm, comprehensive plmi to
restore ~e e~logical heal~ of the Bay.Delta and improve water ma~gement for beneficial
uses, the .CALFED.ageneies will need a strategy to guide implementatiom ~ One element of this
implementation strategy is the, assmianees pae~ge. An ~s~an~..S package is a set of actiom
..and mechanisms to assure that the program will be imple.mented and operated as agreed. The
assurances package will include med~nisms, to be adopted immediately.as well as a
~ntingency process m address,si .t~tiom wh~rea key element of the planea~ot be
implemented or operated as.agreed.
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The Program staff,~ Bay-Delta Advisory Council’s Assurances Workgroup, agencies and
stakeholders have been working to identify the building blocks that Will make up anassurances
package. Thus far, Program staff.has identified assurancesneedSand issues for each of the ¯
program.elements; identified the assurance concerns of stakeholders; a compiled a list of
assurance tools; and developed guidelines for evaluating a package of assurances. Each ofthese.~lemen.tS is described in greater detail.in.Appendixu to the Programmatic: EIS/EIR,

"The Implementation Strategy."              .:

In addition, regardless Of whi6h program alternative is selected, the Program0 must design an
.implementation strategy that will operate for the life of the Program actions.. ~Because any
alternative will !ikely.require anumber of ftmding, legisl.,ative, regulatory, contractual and
institutional changes, implementation will be a complex, long-term process, Additionatly,flae
nature and ~omplexity of each element make it impossible to implement the entireprogram
program simultaneously...The Program,. therefore; will.be implemented in. phases ......

i,,,~,~

The challenge in implementing a program in phases is to allow= actions .that ~re ready, to be
taken immediately, to go forwards. While assuring that. each interest group has a stake in the
.successful implementation of the .entire program over the implementation period. .The
Program staffhas identified, the following three eharaeteristie.s~ for ~t successful phasing
strategy:

¯ each ~phase should be completed before the next phase ~ begin;. ~

o. each interest lgroup should have strong inducements.t0 support the completion of
, each and every phase; and ..

program elements which are ~outside.the control of the CALFED. agencies
should be.implemented as .early as possible toreduce the. riskthat outside actors
.may affectimplementation~                .           ~     "    ..

There is a ~ignificant amount of work tO occur between the ¯present andcertification of the final
.EIS/EIR if the long-term solutionis to be successfully implemented. To that end; the Program is
developing individual implementation plans for each program element. Tho.se plans will include:.

a s ~ummary of the goals, objectives andtargets the element isseeking to achieve;

¯ a detailed description of the actions to be taken and thetools and strategie.s to.be
used. This section.will include a description of the ordei" in which actions should
be taken and their relative priorities; ......
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¯ a discussion of how and when success is to be measured;

¯ and any other information necessary to assure timely and effective
implementation.

Theseindividual implementation plans will be wrapped into the program-wide .implementation
strategy and will also include financing and assuran, ees. As part of this process~ Program ¯ ¯
dements will be refined to improve overall performance.

In addition to the general "reformation describedabove, ,the ,Program staff have identified a
number of significant assurance concerns relevant to the alternatives being analyzed in this
EIS/EIR. ¯ A brief summary of some of these concerns .follows.          : ¯

Implementing Entity for Ecosystem Restoration Program.- Many stakeholders.are
concerned that the existing.diffused approach to ecosystem management .and restoration with
responsibilities resting/in state,, federal; local and private entities is.lnadequate to assure
implementation. Of the. ERPP as envisioned. Program staff;, therefore, is examining a variety
of implementing entities ineluding joint~ powers authorities Or new entities..

.Any implementing entity would.have the powers and resourets necessary to implement the
ERPP. In addition, the decision of how and, by whomnew actions in the re~der of the.
program villi be implementedis also pending. Program.wide,ordination throughout the
implementation phase is essential to successfully implementing the entire program. A decision
on an ecosystem:~ntity Cannot-be made without considering the ~remainder of the program.

Ongoing Stakeholder InVolvement - Many stakeholders are also concerned with the nature
and scopeof their.,involvement in.the implementation phase of the Program. The almost
unanimons.opinion expressed at BDAC Assurance ¯Workgroup meetings, is that Stakeholders
would lik6 to We.igh in on decisions and advise agencies in a meaningful and timely manner
throughout implementation. For some stakeholders this concept is expressed in stakeholder
’representation on:the governing board of whatever entity implements the ERPP.¯

Endangered Species Assurances - Many stakehoide~s are. concerned with the nature and
extent of assurances given to the recovery of endangered species and the assurances given to
water users, for prot~tion from future regulatory interference With their.activities. The overall
concept of "no surprises" is an important assurance for both the ecosystem and the water

¯ users. PrOgram staff anffstakeholders are examining California and federal endangered
species laws to craft mutually acceptable assurances for the Bay-Delta ecosystem, as well as
the water nser~.        :                   ~ ¯

Assuring an Isolated Conveyance Facility - Many stakeholders ar~,concerned that ¯
construction and operation of an isolated conveyance facility .will unacceptably alter the
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"common po0I" Conditions which curr6ntly tirovide export water users with an incentive to
protectthe delta levees, and channels and maintain, specified water quality standards throughout
the delta. The s .takeholders fear that if water could be exported ~¢ithout first passing through

delta will be smaller for those.now receiving water from a conveyance facility isolated from
’ the delta.                 .      ..                   ,

Although Some stakeholders believe a small isolated conveyance facility presents
ove~whelming problems.,, manymore believe that a large isolatedeonveyance facility, presents
greater problems as it provides greater Capacity to.move more water around instead.of through.
¯ the Delta. Stakeholders wo .r0j that no assurance mechanisms can adequately.prevent the future
misuse of.a large isolated facility. ’ " ~             " ~ .....

Each of th~sedeseriptions is but a snapshot of a much larger and complex discussion that is
continuing in.theBDAC AssurancesWorkgroup and elsewhere~. Although it wouldbe easier
deveioping~ssurahces after ~i preferred alternative has.been selected, the:above discussion
should provide some insight intothe importance of discussing assurance concerns while
alternatives are being evaluate&

The assurances ~ffort will continue in public BDAC Workgroup meetings, briefings to BDAC
and other:~discussions wi~ agencies and stakeholders~ An implementation plan will be
presented’inthe final EIS/EIR to-be releaSed at the endof 1998.

Financial Package .. "

During Phase II of the Program, a Work group appointgd by the Bay Delta Advisory Council
("BDAC") identified and discussed a number of issues’relating.to development.of the Financial
Implementation:Strategy. The-work group identified whatit comidered t0be the m0st important
issues.relating funding the Solution. A summary,0fmajor Funding Sources is provided below
followed bY.abrief disctission of Finan6ial.Principles and remaining issues tO b~ addressed.

Funding Sources . ’ ’ . .... .

The implementation strategy for finance is to fund the preferred alternative through a
combination Federal, State and user funds. The majority of the ftmdir)g to-date has been for.
ecosys.tem actions. C0ngressauth0rizedFederal fundingin theamount of $143 million per yea~
for three y~at~in I996for ecosys~em~related actions. Proposition 204 provides.for in exeess0f
$500million of state General Obligation (G~O.)bond ftmdingforCALFED actions, the majority
of~chieh is for ecosystem-related acfivj’ties. User funding is e.urrently being provided through a
number of for activities that consistent’with CALFEDongoingprograms a Varietyof are
objectives, in addition to thebver $30 million of user ftmds’ for th8 Category Ill program..
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Federa!,Funding- Additional Federal funding:for ecosystem actions as well as other
¯ . , Program elements will be required in future years. As was the 6ase in 1997, Federal
"̄ ¯ fun.ding.is expected to be appropriated, in.the form of a consolidated line item for the~

¯ ,: -CALFED Solution,. in. order to maximize efficiency and.effectiveness of.the
"maplementafion of.~he Solution.

State Funding - Additional State ftm .d~ng ~v~,’ll also be required for ecosystem and other
¯ " Program acfious.~ Governor Wils0nhas pr0posed $1.3 billion in additional State G.O...

bonds for a mixof CALFED aetions~ which would need to be approved by the.
" . Legislature and State voters during 1998. " :

Ūser’Funding-.Additional user funding is al. so required. Ai~tious that benefit users.
directly are expected to be paid for with user funding. In addition, some portion of the.

...~ common Program.elements tha~create ..widespread.user benefits may be .fimded with uS .er.
., money. Toaeeomplish this~-,some type. of new,broad-based user oh.argo wil[like!y be...

.̄ necessary in order.to reach thenecess .ary spectrum of, user, s: bene.fiting:.~om a CALFED
solution...The,amount and potential ~applieation of sueh a charge has not beendetermined.

Financial Prineipl~

Benefits-BasedApproach - Sharingthe Costs of the Solution.based on the benefits being
created is the eome~toneprin.~ eiple of the CALFED.Einaneial Strategy. The fundamental,~
.philosophy is that costs will be paid byth0se whoenj0y the benefits of the actions, as
opposed to seekingpayment from those who, over time, were responsible for causing the
problems being experienced in the Bay-Delta system.       ..

.Among.,S~te and Federal agencies and.within.           ,- the stakeholder                        ,e°mmunity,- ¯.~ ....there, is
general agreement with this benefits-based approach as a gtfi.d~,~or future cost sharing. A

~ number of questious remain to be answered concerning the application.of this principle-..

¯ i Many of the benefits are difficult to quanti~. Benefits associated with restoring
e.cosystem health, for example, are not measurable-in the same way as the benefitsof’
water supply improvements.. This implies that while the benefits-based approach
useful as a guide, benefits cannot be used in a strictly quantitative way to arrive at an
answer regarding, sharing of costs,     ¯     . .

.~ Also, even though they agree in principlewith th~ benefits-basedapproaeh for fu,.ture ¯
costs, home stakeholders feel that direct benefieiaxies of water development, including

.̄ water us6rs; should pay .something for past damage to..th~ee0syst,em prior to using.,the
.... benefits approa¢., h for.future costs. The essence of this concept is that a benefits,based

approach.for the future is only.fair if a!! p .at~ti. "es start out .from an .equal position. Some.
feel that reaching tl~i.’s "level playing field", would take an initial adjustment in favor of~

"
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reasonably be excludedto those who do notpay for that access, and in whether future
behavior can be b6neficially affeeted.dep6nding on the choice of funding mechanism.

" Ability to Pay - This issue relates to ~whether. or:not specific users willbe obligated .to ...
pay the ~ 6ost allocation for their benefits, or whether some obligations should be
reduced based on the limited ability of certain users to paythe full cost 0ftheir benefits.
Such reduced obligations Would have tobe.~subsidized either byother users or.withpublic
funds.~ ~ third option that must be considered is the possibility for reducing or

.... eliminatingbenefits forthose who are unable.to pay for them. A third Option that ~must be
considered is the possibility for reducing or eliminating benefits for those who are unable
to. pay for them.

~ " In principle, users shouldpay their full share, withany exceptibnst0.be considered on a
case bycase basis after a full cost ~allocation has b.een made assuming.no ability topay
constraints. The eoneeptis that any reductions.in cost obligations based on inability-to

~.pay the full cost :,share should be explicitly identified, and justified. "

’ Crediting.- This policy relates to.reducing Solution-related cost obligations to reflect ’.
payments made.by obliges tow~dother parallelefforts to address Bay-Delta issues.. An
interim policy granting credit four cash contributed to the. C~tegory liT.Program has been

~ approved by CALFED, but no addi.’.tiona! provisions ~forlong-temi crediting have been

.... In,principle, all expenditures directed.at the.Bay~Delta system are part 9f:~the overall
.effort to improvethat system. Consolidating all of the parallel efforts to address Bay-
Delta e~osystem issues has:been advocated as an important step.inensuring effective and
"efficient~use 0fthe available funding for such efforts... Consolidating these efforts is seen
.as a.way to coordinat.e the timing and implementation of many diverse and complex
projects, as well as to enable flexible use of avallabl.e funding.               .

As part.of the long-term ~r .editing policy many additional details m~t beagreed upon, ¯
’ including the start ~date for.crediting, types of payments to be credited, consideration of

~ .. th~.~.g,, ofpayments, and~thers.     ~.           .

Cost Allocation Methodology - This relates to. se!.eetion of particular cost allocation
teelmiques for malting detailed cost allocations within the sphere of a benefits-based e6st
allocation.approach. No policy decision has been articulated here, although individual
CALFED agencies have historical.policies relating ~o e0st allocation teehui.ques. Within
the stakeholder Community, there is general eonsens,,us that whi’le traditional
methodologies may be applicable for.conventional facilities; they may not be appropriate
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for use with theCommon Programs due to the difficulty in including non-market benefits
created by the Common Programs in ~e allocation process.

There ate many possible cost allocation methods, each with its own strengths and.
¯ ¯ ¯ weaknesses. The BDAC work group developed a set ofconeeptual eriteriato guide.the..

.. .selection of methods for dividing the costs oftheCALFED solution. Seleeti0n era
specific method for each Program element may be in order, and.this selection will.

.= probably inv01ve tradeoffs among these criteria..-Thereis no single best method that ¯
addresses all of the criteria in an optimal way.       ¯                 ..

While the fundamental pofiey direction for each of the Financial Principles disenssed above has
been identified, much work remains to be completed. Most of-the remaining w0rkisin the
¯ detailed~application of these policies to a preferred altemativei Resolution ofthese~issues will
require the involvement Of poiiey level:representatives of Federal.and State agencies and
stakeholder.interests. The process for moving these issues through thepublic and stakeholder
process that has defined the.Program to-date will.mustb¯e implemented during 1998 toe~able
resolution of these issues prior to finalization of the Im dementation Strategy for.the.Preferred
Alternative.

Other Contin.. uing/Future WorkEfforts.

R̄ESTORATION COORDINATION

In December 15, 1994,.theBay-Delta Accord included a commitment to. d~velop and ftmdnon-
fl0w related ecosystem restoration actions to :improve the health of the Bay-Delta ecosystem.
This commitment is commonly referred to as Catego~ 1li. Someof the specificnon-flow
factors identified to be addressed as part of the Category HI Commitment include unscreened
water diversions, waste discharges and water pollution prevention, fishery impacts due to harvest
and poaching, land derived salts, exotic species, fish barriers, channelaltemations, loss of
riparian wetlands, and other causes of eStuarine habitat degradation.        " "

While the details of .the prefe~ed aliemafive are no~fina]ized, Category m actions can be
’ beneficial to the long term program regardless of Which alternative IS selected..-The Category
actions must be consistent with each of the three alternatives and provide early implementation

benefits. This implementation will also provide valuable information for use in adaptively
. managing the system in later years of the program.. Category HI projects must have appropriate
environmental documentation, ha~,e no significant adverse cumulative¯impacts, and must not
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limit the choice of a reasonable range of alternatives..

Funding sources for near-term restoration activities include $60 million from state Proposition
204 funds (Bay-Ddta Agreement Program) and 1997 stakeholder contribution orS10 million to,
fund the Category BI ecosystem restoration commitments in the Bay-Delta Accord, bringing the
stakeholder.totalto more than $30 million.. In addition, Congress authorized $430 million for.
fiscal years 1998; 1999,: and 2000 to fund the Federal share of Category Ill.and initial
implementation.of the EKP. In Federal fiscal year 1998, $85 million was appropriated for Bay-

Delta ecosystem restoration. Proposition 204 also include $390 million.for implementation Of
the ERP, however, this funding will not be available until after the EIS/EIR is final..

CALFED established atwo stepprocess to evaluate and select~the 1997 Category BI proposals,
In addition, . public input was obtained via the Bay Delta Advisory Council. Thirteen technical
Teview panels, organized by:subject, scoredand evaluated each ofthe 332proposals..The .
evaluation sheets .were.passed on the Integration Panel, comprised of state, federal and non-
agenc3trepres~ntatives,.whose task was to seleqt the highest priority.proposals based onthe ’
benefits tothepriority species.and habitats, Targeted species include.anadromous fish, Delta
native fish and migratory birds.              .

On December 17, 1997, the CALFED Bay-Delta Program announced mote than $100 million in
funding for 50 ecosystem restoration projects selected from proposals. This. included
approximately $60 mil!i.’on of CALFED awards usingPropositi0n 204, federaland stakeholder
funds, ............. with more than $40 million in cost sh .aring from project proponents..About three-fourths
of the money was devoted to projects that restore rivers and riparian forests along them,-and for
wetlands and marshes restoration. The remainder went to projects ~ucl~ as installing fish screens
to keep endangered fish from being pumped out of rivers; preventing introduction of exotic
species that are accidentally released into the wild; water quality monitoring and research, "
edUCating farmers on how to improve farming practices:tolessen reliance on pesticides; as wetl
as research onendang d spere ecies such as delta smelt.                    ~

Projectstobe funded in i:998 will be de~celoped in three ways~ They can be drawn from the "
remaining proposals submitted in !997, developed
proposal from a specific entity, or they can be ".implemented as focused gmut~. Currently, $21.6
million in additional proposals are being approved through th~ process. Approximately

$48.5 million in remaining .funds will b~ us.ed to fund designated actions and to supl~ort focused
grants. The advertising for the f6~used grants Sho.Uld begin in March¯ 1998..- .

....

For .1999 funding, CALFED will be working to revise.and update the priorities to ensure that
they are ¢onsisteut with the ERPP and to build on restoration actions funded to date.. These
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revised pdodtieswill guidedeveiopment ofrestoratio~ actions. .. : : ,

The Program will also �ontinue work on feasibifity~ ~tudies for the storage and Conveyance, waterquality, and eeosystemrgstoratio~n~ elements; studies for ~orage find conveyance are underway;

These studies will provide more.detailed information than.that obtained from the. impact analyses
for the programmatic EIR/EIS and will move program elements closer t0~implementation. The "
following paragraphs show some advantages of continuing ,~rith feasibility Studies:       ’

Provide Support for Implementation Plans- The pref~asibility s~dies.Provide support
for implemeg. ~tion pl .ans by dell�loping specific inf0 .rmgtion~en C0S(s, .water;supp!y,...~
flows, water quality, site impacts,, and Other factors for representative combinations o~
Pr0~. elements, For example~:the fe ,asibility of "in~ plementing.0ffstream ~t0rage to "
.enhan~ e. e water ~pply oppo.rtunlties depends on the specific locations available fo~
development such.as topggraphy, geology, e,n~ " .nmental eon..e~m,pi:0~ty to a water-
supply source, and existing conveyance facilities, ...                     :      "

Refine Layouts, Sizes, and Other .Details - While the impact analyses evaluated a broad
.range of faeili .ty sizes, the feasibility studies provide information:for additional.sizes
within that range. The feasibility analyses will provide additional detai! that will lead to

the r ge of size , fOr taepref   al  .mati ve and ul ately le dt the
selected sizes forimplementation.

Provide Detailed Costs -The programmatic EIR/EIS will primarily display benefits and
adverse impa.ets of ~e alternatives and_will include 0nly program level costs for the ends.
of the range being stu~.~ed= Th~ feasibility studi’es. ,wi..’.ll provide mote detail, ed c0StI
information to assist the stakeholders and decision makers intheir deliberations on the
. preferred alternative".     ,,          .,

Shorten Time to Implementation -.The feasibilitystu~es provide early direction for the
process 0fpianning, sit~ specific environmental documentation, design, and construction
required f6r p.roje~t implementafio~.i~..phase:lll. While the studies .will not: progress s
far, before the selection of the preferred alternative, so as. to produce unneeess~ .
analysis, �ontinUin.g the feasibility studies will all0v~ the.Pr0gram to move.more
efficiently into project implementation.
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sTATE ~ ~DE~ E~GE~D sPEC~ ACTCO~L~CE "

C~FED.w~ ~mply wi~ ~e F~erM End~gered Species Act of 1973, ~ ~end~ ~A),
~0ugh-~fiation of ~e fo~ ~m~mfion process p~s~t to-section 7 of
developmem of a Habitat Co~e~ation PI~ ~CP) purs~t to section 10(a)(1)~)~of
C~FED w~ ~mply wi~ ~e C~fo~a En~ger~ Sp~ies Act (C~A) ~ou~
developmem of a Na~M Co~W co~e~afion PI~ ~CCP)p~S~t to ~e Na~
Co~W Come~af!onPl~g Act, section 28~et:~eq~~ of~e ~o~a F~h ~d
Code. ~ ad~tion~ secf!om 2081 ~d 2~ of ~e C~o~aFish ~d ~e Code ~y be us~~

C~FED h~ be~ develop~g a State ~d F~erM ~A ~mpli~ce process ~d w~ ~n~ue~

to ~develop ~tpro~ess d~g Ph~e H of ~e ~o~. ~s a ~st Step ’~ ~plemen~g
state ~d F~erM ~A ~mpfi~ pro~Ss, C~D~ develop a
~e come~ation s~ate~w~ ad~ess ~: semifive spe~ie~ ~d .~e~ habim~p0tenfi~y
~t~ by ~eC~D ~o~, ~e.effec~ of CAL~D ~0~ ac~o~ ~0~’benefici~
~d adverse) 0n ~osesp~ies~d habim~, ~d~ minim~zafio~~d ~tigation m~es
n~d~ to bffset ~e: adverse ac~ ~d~ W pecies~bimt ve~
  fion, me ~me~afion s~ate~ ~ ~eludea mo~o~g pr0~m, spee~ a.pro~ss for" "
a~Pfive m~gement, ~d ad&ess ~g for ~orese~n c~c~~s. ~e ~me~afion ¯
s~ate~ w~~ ~ m.pro~ide a ~mprehem~ve,dong-te~ #~ ~t.~ ~ow for ~e:r~ove~
of fist~sp~ies ~d ~e~e c~enfly ~st~ species. ’ ..~.      ..

T~e a~0r~afion w.m"hot be ~t~ ~mPh~e m when¯ spedfic aefiom ~e de~ or
such ~e ~ adeq~te.~o~ation-is av~able m ~sess.proje~ effec~ on listed or o~er
semifive species.

~e ~me~afiOn s~ate~ w~ ou~e,~e criteriafor de~e~g ~e appropriate m~m
for ~plemen~g.~e S~ate~ ~d au~o~g ~ciden~ ~e ~sociat~ wi~ sp~c ~o~
aeti0m..A dete~afi0n whe~er to use focal comulmfion (s~tion 7 procesS)
HCP/NCCP to au~0r~e ~ciden~ ~e ~sociat~ wi~ ~ action wi~ be def6~ ~
~o~ acfiom ~me more de~. The ~er#afion s~ate~ for ~e sp~ies ~or
~im~:w~ be ~e s~e :reg~dless. of ~e process.us~ .to aurorae ~e...

~e U.S. F~h ~d Wfl~e Se~i~ ~S~S) ~d~ Nafio~ M~e Fisheries Se~
~S) w~:~nduct a fo~ section 7 ~m~mtion on ~e CALFED Bay:Deim ~o~,        .~
~clud~g: sto~age, .~nvey~, ~d system operafiom; ~e e~system ~eStorafion pl~
pro~; ~e water q~ pro~; ~e leVee ~te~i~ pro~; ~e water ~eefficiency
pro~; ~e over~ ~plemenmfion ~d ass~ces s~ate~ for ~e CALFED ~o~; ~d
¯ e HCP~CCP.
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AnHCP, which is. a required component of a section ~0(a)(1)(B)incidental take permit
application, musf describe.the activities soughtm be authorized by the permit, the levels, of

.̄ incidental take such ~ctivitieswill result in~ the effects of the take on the species covered, and

[:-,"~.
the minimization and mitigation measures that will provide for the conservation: of those . ~
species. The CALFED HCP willbe subject to approval.by the-USFWS and NMFS.’

An NCCP provides for the regional or area wide dunservation of Wildlife resources while
allowing for compatible andappropriat~ develoPment and growth,~ Section 2835ofthe Fish.

.̄~ -and Game Code authorizes the California Department of Fish and Game (CDFG)to permit the
~[ .. takin.’.~ g of any identified species whose Conservation an.d ~ma~na.~ gement is provided for in.an

approvedNCCP. An NCCP; which mnst ine!udeall necessary elements identified in’the ¯ ’
Natural Commu.~ty Conser~cation Planning Act, is subject to appr0val.by CDFG.

The NCCP and HCP developed for the CALFED program will be prepared jointly, r~ulting
in a common plan, an HCP/NCCP.

CALFED, in consultation with the UsFwS andNMFS, hasnot yet determined w~ch.actions.
..will be covered for. incidental.take bY.the section 7~consuitation andwhich actions will ~ "
covered for ineiden .taltake by the HCP[NCCP. The general, criterion for. making ~ .this.. ~.

¯ determination is that .Federal. actions that may affect speeial.-statUs species wil! be addressed
through section 7; non:Federal actions that.may:.r.esult in incidental take of spe~i~rstatus~ ..
species will be addressed through the HCP/NCCP.               ... ¯ .... :~. ¯ ..

Likewise, the determination of whether ineidentai tak~ of ahy particular ~pecies Will b.e ~::
authorized through the ttCP/NCCP or through seeti0n 7 has not yet been made. The criteria
for determining whether ineidental~take of a species will’ be cover.ed.under tile HCP/NCCP.
are: 1) the species is listed under the. State ~an~or Federal ESA oris reasonablY likely

[ : become listed during the term ofthe permit;. 2) .there is ~a re~onable likelihood.of incidental
[ take resulting from Program actions;. 3) the,amount of.take, of the species resulting, from ¯

Program actions can be reasonably assessed; 4).there is sufficient biological information
available to determine the .impacts of the tlike on the species and provide appropriat~
mitigation; and 5) the. species conservation and management are provided.for "m the
I-ICP/NCCP.. Species which do not meet the~e Crit.eriii would not be covered for incidental, ’

[) take through the HCP/NCCP. .

¯ The.CALFED State,agencies will li~..~el3~ be the initial applicants for a section 10(a)(1)(B)¯
permit and take authorization ~ through section 2835. The initial term Of the HCP/NCCP and
its associated take autho.rization is planned to be the same as the CALFED Bay-Delta Program
(i.e,, to years): ~ geographic scope of-the be greater, than the25 30 The HCP/NCCP-~will
CALFED Program area; it will likely be more narrow, depending on actions to be covered.
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The HCP/NCCP will include mOnitoring of the impacts of the take and the mitigation, a
scientific’, review process, and an adaptive management program. The HCP/NCCP will
identify.adequate funding, which will ineludesome form of dedicated funds, to.ensure.that the
plan. will be implemented. In addition, the HCP/NCCP will. :specify the remedies and -.
procedures for dealing with non-eompfiance with the terms of the plan. :             ,

COMPLIANCE WITH:SECTION 404(b)(1) GUIDELINES " .~ .......

Section.404 of the Clean Water Actrequires,that a project proponent obtain a permit"~om the
corps for activities that involve the discharge Of dredged or fill materiM into waters 9f the United
States (33 USC 1344). Section 404 req.ukes that flue issumace of a permit by the Corps comply
with EPA’s Section 404(b)(1) Guidelines (Guidelines). These guidelines provide direction and
guidance for implementation of ~eetion 404.                  ~ " .

EPA’s Guidelines (40 CFR 230 etseq.), file CorPs’ re .gu!atory°guidelines (33 CFR 320 et seq.),
and the.National Environmental polioy ACt (NEPA.) and :NEPA Guidelines (40 FR 1500 et seq)
provide part of the subPtantive environmental criteria and proceduml. framework used to evaluate
applications ~for. Corps p~rmits for the discharge of dredgedor fill material into waters ofthe
United States, incl~di~gwefla~ids and other designated special a¢lUati~ ~iites.: Under.the Corps
eval~tion; an’analysis ofpractic~le alternatives, isa Screening mechanism used m determine the
appropriateness of permitting a discharge. The Coi’pS evaluation also. includes.analysis of: .
ex~mpliance wi~ other requirements of the.404(b)(1 ) Guiddines, a public interest.review and
evaluation o~potenti .al impacts on the environment ~ compliance with NEPA...~      -.

AccOrding to EPA GuidelineS, an altemative i~ considered practicable ifit is ~vailable and ~an be
implemented given considerations;0f cost, eXisting technology, and logistics .in light of overall

¯ project purposes. Practicable alternatives may include Sitinga project in areas not owned by an
applicant, but that.could be reasonably obtained by the project applie .ant; tO achieve the basic .
projeetpurpose (40 CFR 230.10[a][2]).    ’. "~ ’: :      :. ..      .

Many features of CALFED have the potentialto require the disehm’ge of dred. ged or fill material
into waters of the United States, including designated sp~eiai aquatic sites. The ERP contains

¯ many such .aetiom.~ ine!uding the restoration ofweflands, restoration of channel islands,
¯ construction of fish barriers, construction of fish screens, .and restoration of riparian habitat. The
Levee System Integrity Program e0ntains actions, such as the creation of Setback levees,
improvements to levee maintenance, and the flooding 0fislands, thaf could require a Corps
permit. The water supply ~eliability ~mponents eontain, actions, such aS.the creation of.
additional water storage capacity and the construction of conveyance facilities in the Delta~ and
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the Water Quality Program contains., actions, Such as the construction of w,ater quality barriers,
that would require a Corps permit. Section 404 Permits will be required during Phase HI..

A 404 Permit is not required for Phase II of the CALFED process because selection of the
Preferred Alternative will not authorize implementation of the projects composing ~e Preferred
Alternative and therefore will notinvolve the discharge of materials into the waters o£the United
States. Nevertheless, the alternatives under consideration in the CALFED process are being
analyzed in. the light of the requirements of the.404(b)(1) Guidelines so .that when .the Corps is
requirexl to determine whether particular Phase Hi projects comply with the 404(b)(1) GuidelineS,
it will have the ~benefit of¯an analysis as tO the consistency of the CALFED Preferred Altemati’ve
with the 404(b)(1) Guidelines at a programmatic,level.

During Phase I Of this process, the.problems of the Bay-Delta were iden "tiffed, objectives defined,
a comprehensive list of actions for achieving the objectives were compiled, and preliminary
alternatives ~assembled. The.remainder of Phase I consisted of an iterative process of analyzing
and screening alternatives, leading to the selection of aPreferred Alternative. The initial
screening o£altematives, beginning with 100 and selecting 10, was principally an effort to
combine alternatives so that each, in keeping with the CALFED solution principles, provided
balanced benefits to each to the problem areas. In screening ~om lO to three alternatives, some
were removed from further consideration; others werenot eliminated, but became variations of
the three main conveyance concepts: exis ".tbag system conveyance, modified through-Delta
conveyance, and dual-Delta conveyance (a combination.ofthroug!9-Delta and isolated
-conveyance). These three .altematives, and 12 variations associated with them, were carried
forward for farther refinement in.Phase II. In Phase II, the three altemati.ves are being subjected "
to further analysis, resulting in further refinements, and wi,ll result in the eventual selection of the
Preferred Alternative.

This process is consistent withthe¯Section 404(b)(1) Guidelines in that the screening of
alternatives is intended to leadto the selection of the least environmentally damaging practicable
alternative. Implementation of Phase HI actions involving the discharge of .dredged or fill
material into waters of the United States may requi~e site-specific.documentation that specific
proposals e0mply with EPA’s Section 404(b)(1) Guidelines.
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PHASE HI SITE-SPECI~C ENVIRONMENTAL DOCUMENTATION

During Phase IlI of~e. CALFED Program, second-tier sit~-specific environmental documents
will be~prep~ed for thoin~vidual actions or site-specific projects chosen for iml~lementation
dining the current Phase 1I process.. Second-tie~ documents, will be preparedafter certification
of~e PrOgrammatic EIS/EIR to concentrate on issues specific to ~e individ~l ~arts of-the
pmgr~ elements being implemented or.tile site chosen for ~e action. The second-tier
docum~t will stm~arize and incorporate by reference the issues’disc~sed in the broader
pro~Mm-oriented EIS/EIR and focus on the issues specific to the part0fthe:overall program,
being implemented. I~fformation p~esented in.the second-tier EIS/EIR will be specific to a
smaller area Within the CALFED Bay-Delta study, area and will focus on impacts within the
"smaller area and individual action, level mitigation performance criteria.
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6. GLOSSARY OF TERMS-,.

AF Abbreviation for acre feet; the volume of waterthat would cover one acre to a depth of one;
foot, or.325,851 gallon,~ of water. On average, could supply 1-2 households with water for a

Alternative A collection of actions or action categories .assembled to provide a comprehensive ¯
solution.t0 problems in the Bay-Delta system. .~:        ~

ACtion A Structure., operating criteria program, regulation, poiie~, or .restoration activitythfit is
intended to address a problem or resolve a conflict in the Bay-Delta System,

ActionCategoryA set ofsimilar acti0ns.For example, all new or expanded off-streamstorage
might be.placed into a single action category... :

Anadromous Fish Fish that spend a part of their life �)cle in the sea andreturn t0"freshwater ’ "
~ streams, to spawn,           ~..    ..-,    .~

Best Management. Practices (BMP) An urban Water conservation measure.thatthe Califoraia
Urban WaterConseriration Cotmc.ilagrees to implement .among .m~mber age~,, cies. Theterm is
also ~ed in.reference.to water.quality standards..                                  ’

"Ca .~age~ .Wate~. Additional fl0ws ~eleasedduring expo~ perio~ m ensure maintenance of water
qt~litys~ .rand .ards and assist with maintaining natural ou~ow patterns .in,Deltachannels.
i~tance, a~ portion of transfer water released from-ups~am of the-Delta intended for export from
so~th Delta Would be ~ed for Delta outflgN,..          ..~

Central.Valley Project(CVP) Federally operated waterman~gement and conveyance system that
provides water to agricultural, urban, and industrial users in California.

v, Pro]e    vr.ove e t. a :r0i..’s tederal legislation, signed.int  law on
October. 30, 199.2, mandates major changes in the management of the federal Central Valley.
Project. Th.g CVPIA p~ts fish and wild .~fe on an ~ltml footing wi~ ,agiicultural, mtmicipal,..

Cha~el Isl,~ds .NAN, tmleveed land masses within Delta thannels~ ~ypi~ally goo~ sources
of habita[.
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Common Delta pool Thisconcept suggests the Delta:.pro~des a �ommon resource; including
fresh Water supply for all Delta water users,, and all those whose actions havean impact on the
Delta environment share in the obligation to restore, maintain and protect Delta resources,
including water supplies, water qualitY, and natural habitat.

Common Program Four programs ~forWater Use Efficiency, WaterQuality,Levee System
Integrity, and Ecosystem Restoration that are ~sse.tatially the same for each of the three Phase H
alternatives.                                 ..

¯ " Component A group of related action.categories; the largest b~ldingbloCks of an alternative.
The components for the Phase II Alternatives include a component forDelta conveyance, a
c0mptneiit for storage, mid the four con~non pr0grmfis. ’"~     ~-- "

�o.n~junetive Use The operation of a groundwater basin in combination with.a surface water
.~torag~ and conveyance system. Wate~ isstored in the:ground ~t~’baSin.for later rise inplac~of
or to supplement surface supplies. Water is Stored by intentionally rech~ging thebasin during

.. yem’.s of, above-average~ water supply.’ . .

Conveyance A pipeline, eanal,- natural channel or other similar facility that transp6rtswater from
.one location to another. ¯
Core Actions A~eti0ns that’would be inClUdedin ~dl CALPED-Bay-Delta Program a~ternatlves.
Core actions are nolonger viewed as a single set of actioi~s. Rather; these actions are now
distributed be .ty~.een the four common pr.ograms included in each of the three Phase II
Alternatives. These actions basically serve the same role as when.originally f0rmulated but are
now viewed asthe first phase 6fimpiem~.ntati0n Within each of the four c0mmon:programs...

Delta Islands Islands in the Sacramento-San Joaqui~" Delta protected by levees~ , D~ltaIslands
provide space for numerous ftmetions including agriculture, communities, and important
infrastructure such ~ power, plants,trammission lines, pipelines, ~and roadways.

Demand Management programs thht seek to reduce demand for water through eonse.rvation,
ra~e incentives, drought rationing; ~d.o~er activities. ¯    ~ ~

Diversions The action of t.aking water out of a ri.ver system Or changing the flow ofwaterin a
system for me in another location.

D’rought Conditions. A time When rainfall and run0ff‘are much less than average. One methodic
categorize annual rainfall is as follows, with the last two categories being drought conditions:
wet, aboye normal, belownormal, dry critical. "               "             :"

Dual Conveyance System A means of improving conveyance across the Bay-Delta by improving
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th~bugh Delta �onveyance andisolating aportion of conveyance from Delta chanuds.

Ee~s~em A re~ognizable~ rolatively homogeneous unit that includes ,organisms, theh"
environment, and all the interactions amongthem.         .. ¯ ’

E~trainmbnt The process of drawing fmh into di~eersions along with water~ resulting i~the loss..

ESA (Endangered Species. Act) Feda~al and State legislation that provides protection for species
that are in danger of extinction.

Ēxport Water diversion l~om-the Deltaused for purposes outside the.Delta .... : .

Fish Migration. Barriers~ Pl~ysieal structures o~behavioral barriers that keep fish within their
migration route and pre~ent them from entering waters that are not desirable for them or their

F~sh Screens Physical structures pl~eed at water diversion facilities,to keep fish from getting
pulled ",into the facility and dying there.

Groundwater BanMng Storing water in the ground for Use to meet demand during dry years..
In-lieu Groundwater Banking Replaces groundwater used by irrigators with surface water to
build up and save underground water supply for use during drought conditions.

~ (HazardMiagatio~ Pla~) One of two standards referred to in the alternatives for levee
flood protection. Following the flo~d.dis~sters of the 1980s, ttlVIP standards Were.established at-
l ’ foot of freeboard above the 100-year flood event level. .. . ....

ttyd~agraplt A chart or graph showing the change in flow over¯ time for a particular stream o.r

In-lieu Groundwater Banking Replaces:groundwater used byirrigators with surface water to
build up and save tmderground water supply for use during drought conditions.

Inverted$iphon A pipeline that allows water to pass beneath an obstacle in the flowpath. For
example, a invoaedsip o  coinage nseato allo*waterin¯a . analtopa s unaeraD lta
channel.      "

Isolated Conveyance Facility A canal or pipeline that transports water between two different
10cations while keeping it separate from Delta water.
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Land Fallowing/Retirement Allowing previously irrigated.agri~ul ~tum!, land to temporarily fie
idle or purchas:__ such land and allowing it to remain out of production for a vari~.. ,~f.,...~,os~s"

MAF An abbreviation for million acre feet.      ,

Mining Drainage Remediation Controlling or .trea ".tixtg polluted drainage from abandoned mines.

Meander Belt ProteCting and preserving land in the vicinity of a fiver
the ~river to meander. Meander belts are a way m. altow the development of,natural habitat
arotmd a river...

,Non-nerve Species Also called introduced speeiesor.exotic sp~ies; .refers to plants and animals
¯ that originate elsewhere and are brought into a new area, where they may dominate the local
species or insome way. negative.ly impact the environment for native.species.        ..

Real-Time MonitoNng Continuous observation in m~tiple locations of biological conditions on
site i~ order to adj~t water management operations to protect fish species and allow.optimal
ōperation of the water supply system.        :

Ripa~n The strip of land adj~ent to a natural water eo~se such as a river or,stream. Often
supports vegetation thatprovldes,the best:fish habitat ~¢alues when ~gro..wing large enougk to. ..
overhang the b .ank. ~ . ....

Riverine Habitat within or alongside a river or channel.

Setback Levee A constructed embankment to prevent flooding ~at is positioned som6 distance
from the edge of the river or channel. Setback levees alt~w wildlife habitat to develop between
the levee and .the river or stream.

Shallow Water Water with little enough’depth to allow for sunlight penetration, plant growth,.
and the development of small organisms that fimetion as fish food. Serves as spawning areas for
Delta smelt~                                             .,     :

$~o1� A ymmg salmon that has assumed the silvew. ,color of the ad~lt.and is ready
sea.

SolutionPrin.ciple/Fundamental principles that guidethe development and evaluation of
Program alternatives. They-provide an overall measure of acceptability of the alternatives.

South of Delta Storage Water storage supplied with water exported south from the Delta.

State Water Project ($wP) A .California state water conveyancesystem
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the Delta for .agricultural, urban .domestic, and industrial purposes.

TAF An abbreviation for thousand acre feet, as in 125 TAF or 125,000 AF,

Take Limit The.numbers of fish allowed to be lost or entrained at a water management facility
before it must limit or eeaseoperatious.- The numbers are set for differentspecies by regulations.

Terrestrial Types of species of animal and plant wildlife that live on or grow from the land.

Through Delta Conveyance A means of improving conveyance across-the Bay-Delta by a
,variety ofmodifieations to Delta Channels.

Upstream Storage Any water storage upstream of the Delta supplied by the Sacramento or San
Joaquin Rivers.0r their tributaries.                                  ¯

Water Conservation Those practices that encourage consumers to r~duce the use ofwater. The.
extent to which these Praetices actually create a savingsin water depends on the total or basin-
wide use of water.

Water Reclamation .Practices that capture, treat and reuse water. The waste water is treated to
meet health and safety s~tudards depending on its intended use.

Water Transfers Voluntary water transactions conducted under state law and in keeping with
federal regula.tio.us. The agency most involved is the State Water Resources Control Board

Watershed An area that d~ains ultimately to a particular channel or river,~ usually bounded
peripherally by a na0aral divide of some kind such as a hill, ridge; or mountain.
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