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soul and is not essentially dependent on some partlcular observation -

. I : ither we have hope within us or we don’t. It isa d1mens1on of the

of the world. It is an orientation of the spirit, an orientation of the
heart. It transcends the world that is immediately experienced andis
anchored somewhere beyond its horizons. Hope in this deep and powerful
~ sense is not the same as joy that things are going well or a willingness to
- invest in enterprises that are obviously headed for early success, but rather
an ability to work for something because it is good, not just because it -
stands a chance to succeed. Hope is definitely not the same thing as

optimism. It ishot the conviction that something will turn out well, but the -

" certainty that somethmg makes sense regardless.of how it turns out. Itis
hope, above all, which gives the strength to live and contmually try new

'thmgs ‘

- Vaclav Havel
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| EXECUTIVE OVERVIEW

,At the conﬂuence of Cahformas two largest rivers, the Sacramento and San J oaqum, the San. -
Francisco Bay and adjommg Sacramento-San J oaqum Delta together represent the largest estuary

in the western United States. The Bay-Delta is a haven for plants and wildlife, supportmg over

750 plant and animal species. The Bay-Delta supphes drinking water for two-thirds of

California's citizens and irrigation water for 200 crops whlch make Cahforma the world’s largest
agricultural economy. :

There is a rich history of conflict over resource management in the Bay-Delta System, ' For N
decades the region has been the focus of competing interests—-economic and ecological, urban

. and agricultural. These conflicting demands have resulted in a number of resource threats to the

Bay-Delta: declining wildlife habitat; several natlve plant and ammal species becommg
threatened with extinction; the degradahon of the Delta as a reliable source of hrgh-quahty water,
and a Delta levee system faced with an unacceptably hlgh risk of failure. L

Even though enwronmental urban and agncultural mterests have recogmzed the Delta as cntwal, :

for decades they were unable to agree on. appropnate management of the Delta resources. =

- Consequently, the numerous "traditional" efforts made to address the Bay-Delta problems, ‘
~ including government decrees, private remediation efforts and seemmgly endless rounds of '

litigation have failed to reverse the steady declme of the Delta as ﬁsh and wrldhfe habrtat or as a. )

: rehable source of high-quality water T

- .The CALFED Bay-Delta Program (Program) is an open, collaboratrve, state-federal-stakeholder ‘
* effort seekmg to develop a comprehensrve long—term plan to restore ecosystem health and -

improve water management for beneficial uses of the Bay-Delta system The Program is |
ﬁmdamenta]ly different from previous. efforts because it seeks to address ecosystem restoratmn,

- water quality, water supply rehablhty and levee and channel mtegnty as co—equal program

purposes. The Program is focusmg on altematlves that:
. lmprove and increase aquat1c and terrestnal habrtats and lmprove eeologl'eal
- functions in the Bay-Delta to support sustamable populatlons of d1verse and
' valuable plant and animal species; = . < :
L provrde good water. q‘uahty for all beneficial uses;

e reduce the mrsmatch between Bay-Delta water supphes and current and prOJected
beneﬁclal uses dependent on the Bay-Delta system, and

. reduce the risk to land use and associated economic activities, water supply |
infrastructure, and the ecosystem from catastrophic breaching of Delta levees.

' DRAFT - For Discussion Only A B i o . Februdry I6, 1998
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~ concepts that have guided their development,
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The CALFED Program has used public workshops, an advisory council, technical 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 September 1996, the Program -
jdentified the problems confrontmg the Bay-Delta system, developed a mission. statement and’

. guiding prmmples, and devrsed three basw altematlve approaches to solvmg the problems N

In Phase II the Program has refined the prellmmary altematlves, is conductmg a comprehenslve '
programmatic environmental review of which this report is a portion and is developing -
1mp1ementat10n strategres A ﬁnal envnonmental document i is scheduled to be completed by

’ December 1998

. InPhase HI begmmng in December 1998 the Program meludmg any addltronal s1te-spe01ﬁc o
envrronmental rev1ew and permrttmg, w1ll be 1mplemented , o

Thrs Phase II Report is one of inany supportmg doctiments published in conjunction with the

- draft Programmatic Environmental Impact Statement / Environmental Impact Report (EIS/E]R)

" The main body of the EIS/EIR provides a techmcally—onented analysis of the broad
environmental effects that might accompany program lmplementatlon Thls Phase It Report

describes the CALFED process, solution =~ - o :

alternatives and the fundamental program’

Suporting
Documents

. Incorporated
' by Reference

and analyses that have revealed the

eomparatlve technical advantages of each”

. alternative. Fmally, this report describes

how the CALFED agencies will use analysis " .

“results in a public process to proceed to
selection of a preferred alternative by
December 1998. This Phase IT Report and
the Bxecutive Summary of the EIS/EIR are . 1, Appendioss
- being widely disseminated. The full =~ . '

. EIS/EIR, other technical appendlces and

supporting techmcal reports -- comprising - .

thousands of pages -- are available from CALFED. .=~ -

Some basic concepts related to the Bay-Delta system and its problems have guided the
development of potentlal CALFED solutions. First, water in the system is most valuable for all
uses at times when it is scarce. We can take advantage of this time value of water to divert water
to offstream and groundwater storage in times of high flow in erder to release it for agricultural,
environmental, and urban purposes m times of shortage when the greatest ¢ conﬂlcts exist among
the competmg uses.

‘DRAFT - For Discussion Only : ' : iv o : February 16, 1998
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Second, many of the system’s problems ate interrelated, so the solution must be comprehensive: -
no singlé action or project can possibly resolve all the conflicts. Many specific program

elements will need to bea part of any solution, including program elements for ecosystem
restoration, water quality, water use efficiency; and levee and channel integrity.’ The Program
altematrves evaluated in this EIS/EIR fall into three basic approaches to solvmg the problems

Alternatlve 1- mcludes programs for ecosystem restoratron, Water quahty, Ievee and
- channel integrity and water use efficiency. In addition, Alternative 1 proposes exrstmg
Delta channels for Water conveyance with various storage options.

» .Altematrve 2 includes programs for ecosystem- restoratlon, water quality, Ievee and _
channel integrity and water use efﬁcrency In addition, Alternative 2 proposes significant

modifications of Deltd channels to increase water conveyance across the Delta combined -

w1th a vanety of storage options.

- Alternative 3 mcludes programs for ecosystemn restoration, water quality, levee and
channel integrity and water use efficiency. In addition, Alternative 3 includes Delta
. channel modifications coupled with a conveyance channel that takes water around the ‘
: Delta andavanety ofstorage optrons TR STk

Each alternatrve must satrsfy' §ix 'solutlon prmcrples adopted by the CALFED Bay-Delta
-Pro gram Any acceptable solutlon will: :

« reduce major conﬂrcts among beneﬁcral uses of water, .

e = focus on-solving problems in all problem areas, Improvements for some problems
Lo w111 not-be made wrthout correspondmg 1mprovements for other problems,

. be implementable and mamtamable within the foreseeable resources of the
Pro gram and stakeholders ‘ :
e - have pohtlcal and economic staymg power and wrll sustam the resources they

‘were desrgned to protect and enhance

. have broad public acceptance and legal feasrbrhty, and will be trmely and
_relat1vely srmple to 1mp1ement compared w1th other alternatlves, and

o wrll not solve problems in the'Bay-Delta system by redirecting srgmﬁcant

: negatlve impacts, when viewed in therr entrrety, wrthm the Bay-Delta or to other
regions of California. '
'DRAFT - For Discussion Only . - . v - Febraary 16,1998
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In Phase II, the Program has performed technical analyses to determine how the three alternatives
perform when measured against 18 distinguishing characteristics. All the alternatives share a
High level of performance by virtue of the program elements that are common to ail three:
ecosystem restoration, water quality, levee and channel integrity and water use efficiency. The
distinguishing characteristics are intended to help the:CALFED agencies and members of the . .-
public determine the relative performance levels of each alternative. The d1stmgu1shmg

. charactenstlcs mclude how each alternative is predJcted toaffect:

. IN-DELTA WATER QUALITY- . ‘ STORAGE AND RELEASE OF WATER
. EXPORT WATER QUALITY . . WATER TRANSFER OPPORTUNITIES
. DIVERSION EFFECTS ON FISHERIES . 'SOUTHDELTA ACCESS TO WATER
. DELTA FLOW CIRCULATION - - . TOTALCOST ... '
o " WATER SUPPLY OPPORTUNITIES . HABITAT IMPACTS
. " ASSURANCES DIFFICULTY e LAND USE CHANGES
. OPERATIONAL FLEXIBILITY . SOCIO-ECONOMICIMPACTS
. RISK TO EXPORT WATER surprms * ' ABILITY TO PHASE FACILITIES
¢ - CONSISTENCY WITH THE SOLUTION: . BRACKISH WATER HABITAT -
‘ PRINCIPLES - L - .

Among these characteristice some were found through the e\}aluaﬁon process not to vary greatly .

among the three alternatives, while other characteristics truly allowed us to distinguish
differences in performance. These more critical charactenstlcs are the ones in the left column
. above. - S _ o

The analysis showed that, with respect to, these critical distinguishing characteristics,
_Alternative 3 provided greater performance, followed by Alternative 2. For two -
distinguishing characteristics, Export Water Quality (specifically salt, organic carbon, and
bromide) and Diversion Effects on Fisheries; Alternative 3 appears to offer resource
- management advantages. However, Alternative 3 also offers the greatest challenges in
terms of provrdmg adequate assurances and: 1mplementab111ty

" CALFED has not identified a preferred altematlve 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 officials, CALFED agencies, local
agencies, interest groups, and the pubhc before a decision can be made Together, all mterests

“ will need to answer questlons such as: Lo

e How well does each alternatlve meet the CALFED solutlon prmclples? Is any
one alternative clearly supenor to others" : : :

e Is the construction. of water facilities (such as an isolated conveyance facility)
" . .acceptable to the public, irrespective of technical merit?

DRAFT - For Discussion Only viiooo .. February16,1998
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e  Are beneﬁciari'es willing to pay for a comprehensive Bay-Delta solution?

. .Can we devise an adequate set of actions and mechamsms to assure that the
~ program will be 1mplemented and operated as agreed" v

Dehberatlons that enable us to answer these questions and select the preferred alternative will be ,
the focus for the rest of Phase II of the Program ‘This report will help you prepare to participate

 in these deliberations. It includes a summary of the work conducted thus far in Phase IT of the -

CALFED Bay-Delta Program. It is structured to introduce the Program (Chapteér 1) and describe
some significant fundamental Program concepts (Chapter 2). It also describes the Program

. alternatives (Chapter 3), explains the technical evaluation (Chapter 4), and explains' the process

that the CALFED agenc1es w111 use to identify‘a preferred alternative (Chapter 5)

| The format of this report includes "sidebars" that 1dent1fy the issues of concerfi or ateas where
_ greater detail i is provided on a particular topic. Because this is a summary report of the Phase IT

process, it includes references to sections in the Programmatic Environmental Impact Statement
and Report where additional information and/or detail may be found.

. -
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“drinking water supplies
.of aquatic habitat.

_ improving the integrity of -, -

- protect the quality of

* recycling programs will °

- existing water supplies as well as the

" . DRAFT UNDER CONSTRUCTION- for discussion only

1. INTRODUCTION

A maze of tributaries, sloughs and islands, the Bay-Delta is the largest estuary on the West -
Coast. It is a haven for plants and wildlife, supporting over 750 plant and animal species. The
Bay-Delta is critical to California's economy, supplying drinking water for two-thirds of '
Californians and irrigation water for 200-crops which make California the world’s largest
agricultural economy. Although all'agree onits importance for both habitat and as a reliable
source of Water few have agreed on how to manage and protect this valuable resource..

The CALFED Bay-Delta Program was estabhshed to reduce conflicts in the system by solvmg
problems in the resource areas of ecosystem quality, water quality, water supply reliability, and
levee and channel integrity. The Program seeks to do this by developing a long-term
comprehens:ve plan that will restore ecologlcal health and i improve. ‘water management for

'. beneficial uses of the

Bay-Delta system. The
Program has crafted
alternatives that recognize
the importance of water
quality improvements
that will protect Delta

and improve the quality
Maintaining and

Delta levees and chanriels
will protect agricultural,
urban and environmental
uses within the Delta and

water used elsewhere in
the state. Water -
conservation and

assure the efficient use of

Geographic Scope of Problems and Solutions

efficient use of any new supphes
developed through the Pro gram
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Sacramento/San J oaquin Delta
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~ California

****msert map of CAL]FORNIA showmg Delta watershed boundary and major
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o A VlSlOll from Year 2030 - .
Return toa Healthy Bay-Delta System

For a third straight year, biologists have observed
record returns of winter run chinook salmon to its
-Central Valley spawning streams. Over the past

“three  decades, habitat rehabilitation and
‘improvements in river flow management have
- provided the impetus for rebounding populations of
all the major migratory and resident fish in the Bay-
- | Delta. There are no longer any fish species in this
 system listed underxthe Endangered Species Act.
| The combination of a rigorous management program
- with-restored natural stream flows have minimized
the adverse effects of undesirable exotic species in
the aquatic environment. For the first time since the
~early part of the twentieth century, both the
commercial fishing industry and the sports ﬁshery
.are thriving along coastal California and in the
“Delta.

Other Wﬂdhfe résources in the Bay and Delta.

‘have experienced a similar revival. The substantial

restoration of riparian habitat upstream and in ‘the
"'Delta has reversed the decline of both aquatic and
terrestrial species that were threatened with
“extinction at the end of the last century. The
‘ innovative use of "set-back" levees and flood bypass
.easements on the upstream tributaries, and
--waterside berms in the Delta, provided ctitical dual
| benefits during last year's heavy rains. In addition,
“a portion of the flood waters were moved into

storage for later use by water users and to provide

" environmental flows in drier times. Not only did the
Valley avoid catastrophic levee failure and loss of
agricultural resources, but the floodways provided a
major stopover for the migratory waterfowl on the

. Pacific Flyway. With its patchwork of restored

habitat and working farms, the Delta has become a
favorite destination for hunters ~anglers, and "eco-
tourists" alike,

Unlike Iast year, with its heavy rains, this year
promises to be extremely dry. Nevertheless, even
though California's population now exceeds 50
million people, urban and agricultural water users
will avoid the - economic dislocation and

inconvenience of unexpected water shortages.
Innovative programs of water conservation and

. water recycling have allowed all water users to
_reduce their demand on California's water resources.

With an efficient water market in place, many water
providers are relying on short-term voluntary water
transfers and local groundwater management
programs: to. see them through the dry period.
Although transfers were initially controversial, local
governments and water agencies have worked out

arrangements for water transfers that protect local .

economies and ~ water resources. Sustained
improvements in the fish and wildlife populations
have led to reduced environmental restrictions on
the. operations of the. State's water conveyance
facilities, so water .can' be transferred from
groundwater banks and other storage facilities to the

.areas of greatest need.

All of the State's water users have benefitted

from better water quality in the Delta. Better
‘management practices have substantially reduced

the negative effects of agricultural run-off in the.

Delta and its- tributaries, and most of the toxic
discharges into the Bay and Delta have been
curtailed by a combined program of regulatory
enforcement and economic incentives. Even the
long-term _problem " of -toxic drainage from
abandoned mines ‘is close to resolution, as the
substantial investments in treatment and
containment over the past 30 years have drastically

reduced the volume of heavy metals entering the
~ Bay Delta ecosystem.

improvements have resulted in a cleaner, safer
supply of drinking water for a large percentage of
California's 50 million residents.

The refurn to a healthy Bay-Delta system that
meets California’s needs was made possible by a
splnt of cooperation and grassroots involvement.

-Many groups are responsible for this success story

including  state/federal/local
_consérvancies, and local land owners.

partuerships,

These water quality’
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The most mtense conflict over the available water supply occurs dunng times of drought. Itis
during these times that fish and wildlife are 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 in times of plenty -

- and then release these flows in times of need. By supplementing the existing flows during

drought periods, the CALFED Program niay 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
habitat during critical life stages Through creation of additional aquatic habitat along the rivers

E tributary to the delta, removing obstructions to upstream fish- migration, recreating spawning

beds, restoring riparian vegetation, increasing the acreage of wetland, and restoring miore natural

flow patterns within the Delta, the Program hopes to help restore fish and wildlife whose -

The Progréni -

The CALFED Bay-Delta Program
began in Jurie of 1995 to address

" the tangle of complex issues that

surrounds the Delta. The

‘team through multi-level techmcal

and pohcy teams. -

viability has been threatened by land and water development.

'Y

State Agencles

CALFED
Eederal Ag‘ encies ’

CALFED Program is a Resources Agency of California  U.S. Department of Interior-
cooperanve, interagency effort of - Department of Water - Bureau of Reclamation
state and federal agencies with Resources LT Fish and Wildlife
. - - . Department of Fish and © Service
managefn.el.ﬂi or regulatory Game ' - BureauofLand
responsibilities for the Delta. . : Management
o o o | California Enwronmental . U. S Geologlcal Survey
The CALFED agéncies appointed = | Protection Agency* e '
an executive director t6 oversee - State Water Resourcgs U.S Amy Corps of Engineers =
i . Control Board .
the process of dnglopmg along- A _ U.S. Environmental -
. term comprehensive plan fOl‘ the California Department of Food . Protection Agency
Delta. The Executive Director and Agriculture ‘
selected staff from the CALFED U.S. Department of Commerce
agencies to carry out the task. In - - National Maritie
addition, the CALFED agencies : Fisheties Service .
. and stakeholders worked with the’ U.S. Department of Agriculture
interagency CALFED Program - = Natural Resources
Conservation Service

- U.S. Forest Service

Westermn Area Power
. Administration
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The CALFED Program is an open, collaborative effort including representatives of agricultural,
urban, environmental, fishery, business and rural 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 process has included members of the public in development of every
' program component from ecosystem restoration to ﬁnancmg )

8 .
'.‘

. *'***insert‘CALFED 'organizétion char_t""“‘l“=

[
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Phase I

~ - The Program was divided into three
.-~ discrete phases. InPhasel, .
" completed in September 1996, the
' Program identified the problems
" confronting the Bay-Delta, developed
a mission statement and guiding
v . principles, and devised three
P . preliminary categories of solutions.
5: i The goals established during Phase I
- are to provide. good water quality for
" all beneficial uses; to improve and
. increase aquatlc and terrestrial
*habitats and improve ecological
functions in the Bay-Delta to. support

and valuable plant and animal
species; to reduce the mismatch
between Bay-Delta water:supplies: .
and current and projected beneﬁcral
uses dependent on the Bay-Delta

system; and to reduce the risk to land -

4 ~ uise and ‘associated economic:-
1 activities, water supply,
e " infrastructure and the ecosystem
from eatastrophrc breachmg of Delta
levees. -

X Following scoping, public comment,

== . and-agency review, the Program
identified three preliminary .

* alternatives to be further analyzedin
Phase II. The three preliminary -
g alternatives each included Program

' E .- elements for levee system integrity,
water quality improvements

sustainable populations of diverse .. . ..

CALFED BAY-DELTA PROGRAM
MISSION STATEMENT
AND SOLUTION PRINCIPLES .

The mission of the CALFED Bay-Delta ngram is to
develop a long-term comprehensive plan that will . ‘
restore ecological health and improve water '
management for benqﬁctal uses of the Bay-Delta
system.

In. addltlon, any CALFED solution must satrsfy the
followmg solution prmcrples

¢ Reduce Canﬂtcts in'the System Solutrons wrll reduce major
‘ conﬂrcts among beneficial uses of water. ‘

e Be Eqmtable Solutions wﬂl focus on solvmg problems'in all
o *problem .areas. Fnprovements for some problems will not be
~made without correspondmg lmprovements for other
problems. . .

. 'Be Ajfordable Solutlons will be rmplementable and
" maintainable within the foreseeable resources of the Program
and smkeholders Wil

ov Be Durable Solutrons wrll have pohtlcal and economlc ' '
staying power and will sustain the resources. they were,
desrgned to protect and enhance. -

e Be Implementable Solutlons will have broad pubhc
acceptance and legal feasibility, and will be timely and

« relatively simple to implement compared with other -
alternatives.

e Have No Significant Redirected Impacis' ‘Solutions will not
" solve problenis 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,

r ecosystem restoration, and water use
e efficiency-and three differing
; approaches to conveying water
g : through the Delta. The first conveyance conﬂguratron relies pnmanly on the exrsung
B conveyance system with some minor changes in the South Delta and a combination of ground
E. _ DRAFT - For Discussion Only, 7 ) B . Introduction
2 . :
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.. and crafted frameworks for a water transfers policy and watershed management coordination.

- alternatives. Phase IT will conclude with the selection of a preferred alternative, development of

DRAFT UNDER CONSTRUCTION- for discussion only

and surface water .storage options. 'I_‘l}e MAJOR CONCLU SI ONS
second configuration relies on enlarging FROM PHASET
channels within the Delta in combination ' e

- A o d L ) . . . l N s
with ground and surface watér storage . The complexity of the probleins will

optlons. The third 001.1fig | . hon moludes require a long-term sustained effort lasting
in-Delta channel modifications and a- . . ... perhaps 20-30 years to' aclueve a healthy
conveyance channel that would move g Bay-Delta system. - :

some water around the Deltain . ' . ..e - Basedonpublic comment, s1gmﬁcant
combination with ground and surface . ' Program eléments are needed for levee

, - system mtegnty, water quahty, ecosystem

wrates storage optlons SR restoration and water use efficiency in all
‘ : B Tt enib o .ot glternatives. These Program elements:

remain relatively unchanged between the

Phase I ' ‘ " alternatives. ~
e . o - 'Ihealtematxvesmustencoutagelocal ,

In Phase II, the Program has refined the . g:)mpa t:’%?;;gg:r:t;zhg:ﬁ g N

preliminary alternatives, is conductmg o T ;.,egu;amy appmach {

comprehiensive pro grammatlc :
environmental rewew, and is developmg ‘ B . -
.implementation strategies. . The final environmental document is scheduled for release in ' _—
‘December 1998. In Phase II, the Program has added greater detail to. each of the Program

elements (levee system integrity, water quality, ecosystem restoration, and water use efficiency)

Pre-feasibility studies and modeling aided evaluation of many: variations of the three broad

an implementation plan including financing and assurances, and completion of a final . . -

pro grammatic environmental impact statement and report (Programmatic EIS/EIR). A g

programmatlc EIS/EIR, also referred to as-a first-tier document, is typically prepared for a series

of actioris that can be characterized as one large pro;ect and is required for actions proposed by or
: .approved by California pubhc agencles .

£ g

This: Phase II Report is one of many supportmg documents pubhshed in con_]unctlon wﬁh the . . _ o
draft Programmatic Environmental Impact Statement / Environmental Impact Report (EIS/EIR). Co
The main body of the EIS/EIR provides a technically-oriented analysis of the broad o L
. environmental effects that might accompany program implementation. This Phase IT Report .

describes the CALFED process, solution alternatives and the fundamental program concepts that
. have guided their development, and analyses that have revealed the comparative technical

advantages of each alternative. Finally, this report describes how the CALFED agencies will use

analysis results in a public process to proceed to selection of a preferred alternative by December ~ ©
*1998. This Phase II Report and the Executive Summary of the EIS/EIR are being widely : Lo
disseminated. The full EIS/EIR, other technical appendices, and supportmg techmcal repo

compnsmg thousands of pages -- are avaﬂable from CALFED
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‘ Phase I]I '

In Phase III, followmg completion of the ﬁnal Programmatlc EIS/EIR, lmplementatlon begms

-This penod will 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 of decades. Part ‘of the challenge for- Phase I is designing an implementation
strategy that acknowledges this long implementation period and keeps all partlc1pants commltted ‘

“to the successful completlon of all phases of mplementahon

Public Involvement -
During Phasc L, the Program held .= | WHERE TO FIND PUBLIC OUTREACH
_ scoping meetings, technical workshops, . | . . INF ORMATI ON

‘public information meetings, public - "~ - .
Bay-Delta Advisory Council (BDAC) - . , . .
meetings, and public BDA C wor keroup: Program s webs1te (http:\\calfed.ca.gov)
meetings. This commitment to-active - e Toll-free public information telephone line
public involvement has continued B (1-800-700-5752)

~ through Phase II with additional public . S
meetings, presentations before focused 7 - 'gﬁsiifﬁxx:hf;; %ﬁéﬁFED Bay--
groups, media outreach to the general ,_ Delta Program, 1416 Ninth Street, Suite
and ethnic media, special mailingsof =~ | - ) 1155, Sacramento, CA 95814; phone 916-
newsletters, regular updated information - | - . 657-2666) .

~ placed on the Program’s website and a : D

" fiew toll-free public information * BDAC and other Public Meetings

Next Steps in Phase II

. Between the Public Draft EIS/EIR and the Final EIS/EIR work will continue on deﬁmng and

selecting the preferred alternative. This-will include technical evaluations to refine storage .
options, select the method of Delta conveyance, determine the appropriate operating criteria, and
develop the package of assurances. The CALFED agencies will work with elected officials,

_local agencies, interest groups, and the public over the coming months to develop a preferred

alternative that reduces major conflicts in the system, is equitable, affordable, durable,

: 1mp1ementab1e and w111 not solve problems in the system by redirecting significant 1mpacts .

The ent1re Program can benefit from further focused techmcal review and implementation |

' planmng Program staff will develop 1mplementatron strateg1es for all Program elements m
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order to clanfy the goals and objectives, underlymg assumpnons tools and strategies, conceptual
models, adaptlve management and measures of success. Chapter 5 more fully descnbes these
efforts. o ; : . C _

' Work will continue between the Draft and
Final Programmatic EIS/EIR on resolving
the primary issues of concern that remain -
in this Phase Il Report. A series of -

- scientific/peer reviews and additional

" analyses will be lmked through stakeholder
collaboration to arrive at recommendations
for the preferted alternative and its
associated implementation mcludmg

_;‘ﬁnancmg and assurances. ‘

DRAFT >> D> PI_-'IAS.E'II' > > > FINAL L

'Some Bay-Delta Statlstlcs oL e - .' . >

Area of the Watershed The system drains more than 61,000 square rmles or 37% of the state
Area of the Delta: The legal Délta includes 738, 000 acres.

Delta Inflow: Inflow ranges from 6 to 69 million acre feet per year; average is 24 MAF
Diversions: Over 7,000 diverters draw water from the system, including 1,800 in the Delta 1tself
Delta Exports: The SWP and CVP draw an average of 6. MAF from the Delta each year.

| Flora: Over 400 plant species can be found in the Delta, not including agricultural crops. )
Fauna: The Delta harbors about 225 birds, 52 mammals, and 22 reptile and amphibian species.
Fish: There are 54 fish species in the Delta, and a total of 130 in the Delta and Bay. ;
Marshes: There are 8,000 acres of tidal marsh in the Delta originally there were 345,000 acres.
Levees and Channels: Over 700 rmles of waterways are protected by 1100 miles of levees
Subsidence: Some Delta lands are more thian 20 feet below sea level. - '

Delta Farmland: Over 520,000 acres are farmed in the Delta.

Principal Crops: The most commmonly grown Delta crops are wheat, alfalfa, corn, and tomatoes.
Agricultural Value: Average annual gross value of Delta production is $500 million.
Recreatlon. Recreational use of the Delta is about 12 million user days per year.
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. ‘Interrelatlon's,hips

- In theé past, most efforts to improve water supply reliability- orwater .- -

. problem is solved, or one problem is solved whrle others are created..

2. FUNDANIENTAL PROGRAM CONCEPTS

" Three fundamental concepts related to the Bay—Delta system and its problems have gurded the

development of proposed CALFED solutions. These concepts are not new, but the 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 description of them.

First, problems in the four resources areas of ecosystem quahty, water. quahty, water supply

reliability, and levee system integrity are interrelated. We cannot even describe problems in
* one resource area without discussing the other resource areas It follows that solutions will be’

interrelated as well: many past attempts to improve a smgle resource area have achreved limited -

success because solutlons were t0o narrowly focused.

Second, there is great vanatxon il the ﬂow of water through the system and m the demand for

that water, at any time scale we- might examine: from year to year, between seasons, evenona

daily basis within a single season, The. value of water for all uses ‘tends to vary accordmg toits -
scarcity and timing. We can take advantage of thrs vanablhty to reduce conﬂrct and solve
problems in several resource areas. :

‘Finally, the solutrons we: nnplement must be guided by adaptive management The Bay-Delta

ecosystem is exceedmgly complex, and it is subject to constant change as a result of factors as

: drverse as global Warmmg and the mtroductron of exotrc specres We wrll need to adapt our

Tlns chapter descnbes each of these concepts n greater dctaﬂ An addrtlonal fundamental
concept is that of assurances. The preferred alternative will need to include a set of actions and
mechanisms to assure that the Program will be.implemented and operated as agreed Assurances
are discussed in Chapter 5.

quality, improve ecosystem health, or maintain and improve Delta levees
were single-purpose projects. A single purpose can keep the scopelof a
project manageable, but may ultimately make the project more difficult to-
1mpIement The difficulty occurs because a project with narrow scope
may help to solve a single problem but have impacts on other resources,
causing other problems. ‘This i in turn leads to opposition. Ultimately no
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The CALFED Program ta.kes a different approach, recogmzmg that ‘many of the problems. in the .

Bay-Delta system are interrelated. Problems in any one resource area cannot be solved -
effectively without addressing problems in all four areasat once. This greatly increases the

~ scope of our efforts, but will ultlmately enable usto make progress and move forward toa lastmg '

solution.

What are the problems that“"face the Bay-Delta system and 'wliy have they oecurred‘? Atthe.
‘simplest level, problems occur when there is conflict over the use of resources from the Bay-
Delta system. As California’s population increases, we ask more-of the system and there is more

conflict. Smgle-purpose efforts to solve problems often fail to address the conflict. To the extent .

that these efforts acqun:e or protect resources for one interest, they may cause impacts o other .
" resources and increase the level of conﬂlct MaJor conﬂlcts are summanzed below =

- »  Fisheries and Diversions The conflict between ﬁshenes and: d1vers1ons results
' 'V pnmanly from fish mortality attribiitable to water diversions: This includes direct
loss at pumps, reduced surv1va1 ‘when young fish afe drawn out: of river channels
into the Delta, and reduced spawmng success of adults when migratory cues are -
- altered. The effects of diversions on species of special concern have resulted n
regulatlons that restrict quantities and t1m1ng of d1vers10ns ~

e Habztat and Changes ini Land Use ‘Habitatto suipport various life stages of
. aquatlc and terrestrial biota in the Bay-Delta has been lost because of land
development and construction of flood control facilitiés to protect developed land.
The need for habitat affects land development planning as well as levee =
maintenance and planning. Efforts to restore the balance oﬁen requlre that land
used for other purposes be dedmated to habltat _ SRR

o ' Water Supply Availability and Benq‘iczal Uses As ‘water use and competltlon for
- water have increased during the past several decadés, conflict has also increased
- among users. A major part of this conflict is between the volume of instream
water needs and out-of-stream water needs and the tlmmg of those needs within
the hydrolog1c cycle S . _

. " Water Quality and Land Use Water quality can be degraded by land use and
' resulting runoff, and ecosystem water quahty needs are not always compatlble
‘ with urban and agneultural water uses. .

From these.central conﬂlcts, the Program ldentlﬁed 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 program objectivesis .

_contamed ina techmcal appendlx to the draft programmatlc EIS/EIR.
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BAY-DELTA PROBLEM AREAS & PROGRAM OBJECT IVES
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Together the obj ectlves reflect strategles for solving problems in the four resource areas:

- Ecosystem Quahty ‘The primary ecosystem quality objectlve of'the Program isto
“Improve and increase aquatic and terrestrial habitats and improve ecological functions in
. the Bay-Delta to support sustainable populatrons of diverse and valuable plant and animal
species.” The strategy to achieve this objective is to reverse the decline in ecosystem
health by reducing or ehmmatlng factors which degrade habrtaf impair ecological
functions, or reduce the population size or health of specles These factors may cause
. direct mortality of plants and animals in the system, but more often they result in indirect.
.mortality by degrading habitat conditions or functions. For th1s reason, the Program
. obj ectrves emphasrze the 1mprovement of habltats and ecolog1ca1 functlons

Water Supply Rehabihty The primary water supply rehablhty ob_] ective of the
Program is to “Reduce the mismatch between Bay-Delta water supplies and current and -
projected beneficial uses dependent on the Bay-Delta system.” The Program has a three-
. - part strategy to reduce conflict and meet water: supply- rehablhty objectives. This strategy
. seeks to: reduce the mismatch between supply and beneficial uses through avarietyof
actions; reduce the impacts that water diversions have on the Bay-Delta system and = = ..
increase the ﬂex1b111ty to store and transport water ‘ S b

Water Quality - The pnmary water quahty obj ectrve of the Program is to “Provide good
water quality for all beneficial uses:” - Good water quality means different things to
different users, and there are different ways to achieve the objective. For example;
organic carbon that is naturally present in Delta water can form carcinogenic treatment e
byproducts in drinking water; but this carbon does not generally pose problems for - L
ecosystem quality., The Program’s strategy to achieve the water quality objective is to

" improve source water quality by reducing or eliminating parameters which degrade water
quality. The Program s water quahty sub-ob_] ectrves concentrate on th1s direct source
control approach L .

_Levee System,lntegrity - 'The primary system‘vulnerabilit_y objective of the Program is
to “Reduce the risk to land use and associated economic activities, water supply,
infrastructure, and the écosystem from catastrophic breaching of Delta levees.” Failure
- of Delta levees can result.ithér from catastrophic events such as earthquakes and floods,
_ or from gradual deterioration. Subsidence of the Delta island peat soils and settling of
" levee foundations places additional pressure on levees and increases the risk of failure.
The Program’s strategy for achieving the system integrity objectives is to implement a
comprehensive plan to address long-term levee mamtenance, stablhzatlon and ‘
emergency levee management , - :
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Slgmﬁcantly, there are: many lmkages 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 careﬁrlly developed
and implemented, will make simultaneous improvements in two, three, or
even four resource areas. This makes the scope of the effort less dauntmg,
and the cost far more affordable

What kinds of actions can be taken to solve problems in the Bay—Delta system‘? The actlons can
be grouped into categories of water use efficiency, water transfers, water storage, Delta .
conveyarnce modifications, levee system improvements, ecosystem restoration, water quahty
improvements, watershed coordination, and financing: Specific actions range from physical
restoration of habitat in the Delta to water conservation measures implemented in the furthest -
reaches of the state: “The actions in our problem-solving “toolbox” are described below, along
with examples of the problems that can be solved and the multiple benefits that can be gained
from each type of action. A more detailed description of various Program elements is presented
in Chapter I of this document. Complete descriptions of program elements are contamed in
various techmcal appendmes to the draft programmatlc EIS/EIR :

Water Use Efficxency

: Water use efﬁcrency measures mclude conservatlon of water used n urban areas, in agncultural

areas, and on 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 -

Bay-Delta system and reduced diversion impacts associated with the entrainment of fish.

- Efficient use can also yield water quality benefits. Careful application of water to gardens, lawns

and farm fields can result in less runoff of herbicides, pesticides, fertilizers, and salis back into
water bodles that prowde drmkmg water sources and aquatlc habitats. . S o

Water Transfers

If water conservation increases the physmal efficiency of Water use by accomphshmg a task wuh
less water, then water transfers increase economic efficiency by making water available for the
tasks that provide the greatest economic return. A water transfer is a voluntary transaction in -
which a person or entity that' possesses the right to use water can sell the use of the water for a -
period of time to another person or entity that places a higher value on the water. Transfers -. -
reduce the mismatch between supply and demand by 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 used for purposes outside
the Delta) regions can provide ecosystem benefits by increasing flow into the Delta or modifying
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the t1m1ng of flows in ways that may beneﬁt the ecosystem. Transfers of water between two
users in Delta export areas may reduce the need to pump water from the Delta and reduce the =
environmental 1mpacts of that Delta pumping. Transfers can reduce the need for new or ,
expanded reservoirs. In some cases, conserved water can be transferred so the ability to transfer

" water oﬁ'ers an economic incentive to.conserve. Finally, water-can be transferred from diverters
to instream uses, restoring beneﬁclal timing of flows and increasing Delta outﬂow dunng cntrcal
perrods ) ‘ S , c : .

Transfers are not without potential impacté, and these impacts must be clearly recognized and

" either avoided or adequately mitigated. Two of the:most critical potential impacts of transfers -

are effects on groundwater resources and effects on local economies. Water transfers can cause
depletion of groundwater if water users transfer their surface water sipplies and replace them by
pumping groundwater: Local economies can be affected if farmers fallow land and transfer the.
water. ‘Both the buyer-and seller may benefit, but third parties-such as farm workers may be .
seriously affected. -An active water transfers market must recognize these potentral 1mpacts and
. offer mechamsms for avordance or acceptable m1t1gat10n L

WaterStorage S Lo e - S e e
Water can be captured and stored ina number of drﬂ'erenf ways, mcludmg surface storage (dams
and reservoirs) as well as storage in underground aquifers where groundwater can be banked or -
used in conjunction with surface supplies. Increasing the capacity to store water by building new
danis or increasing the size of existing ones is controversial because the constructionand. . -
operation of dams can have serious environmental impacts. However, careful reservoir op_er_ation IR
can yield a het envrronmental benefit while also providing water for other uses. This . N iR
'ﬁmdamental program concept is dlscussed 1in detail later in. th1s chapter. '

Storage has the potentral to offer dlﬁerent beneﬁts accordmg toits locatlon in the Bay—Delta
system. Storage upstream of the Delta has the potential to increase the amount of water flowing
into-the Delta during dry periods; -and to-increase the reliability of a.predictable amount of water '
flowing into the Delta. Thisis possrble because new storage lets more water be held upstream of
the Delta in times of high flows. During dry periods, this water can be released to increase the
flow for many purposes. Ideally, these releases can be planned to produce instream benefits for
the ecosystem and water quality, as well as diversion benefits, from the same release.of water.
.Off-aqueduct storage has the potential to reduce demand on the Delta during periods when ,
diversions would have the greatest impact, including times when vulnerable fish species could 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 conservationk and water recycling more feasible: Reservoirs or
aquifers:can hold water that is not needed because conservation measures have reduced deinand.
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This water can be carried over into subsequent’ years when water shortage might otherwise
require more vigorous drought conservation measures. Local storage can make recycling
projects more feasible by giving water managers flexibility to hold water and better balance a
constant supply of recycled water agamst a demand that may be variable.

Delta COnveyance Modlﬁcatlons

‘The Program has exammed three broad ch01ces for conveyance through the Delta minor -

- physical modifications coupled with operational changes, increases in the capacity of certain

Delta channels to facilitate conveyance through the Delta, and a dual system that increases the - |
capacity of certain channels and 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 ecosystem and Delta water users of using the Delta for water

Conveyance modrﬁcatlons can enable drmkmg water to be moved through the Delta w1th less
risk of contamination by seawater or naturally occurring organic material found i in:the Delta. |
The conveyance modifications can also reduce the detrimental effects on fish of moving water

- through the Delta by reducing unnatural flow patterns, screening diversions, and: prov1dmg
. alternative diversion points. Changes in Delta conveyance can also enable more water to be .

moved through' the Delta during times when it does the least environmental han_n, S0 that less
water is moved through the Delta at times when it would bemore. harmful CooTaTE :

LeveeSystemImprovements B - ' T s

Levee system improvements reduce the risk that levees w111 fa11 durmg flood' penods orasa
result of gradual deterioration. This can protect not only lives and property of these who would
otherwise have been flooded, but can also protect wildlife habitat from inundation. Strong levees
also protect water quality for all who use Delta water. The land surface of Delta islands is often .
below the level of the water in surrounding channels because the organic:peat soils have subsided
over time. When a levee fails, water rushes onto the island and draws salty water up into the

" Delta from downstream. This salty water in the Delta channels may be unsuitablé for irrigation
of crops on lands that are not flooded, and may be unsurtable asa drmkmg water source for urban
areas that get therr water from the Delta . :

Improvements to Delta levees can be made in ways that accommodate habitat restoration, so that
levees can simultaneously protect land uses, protect water quahty, and support a?anety of
wetland, aquatic, and npanan hab1tats :
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. Ecosystem Restoration

: Acttons to restore ecosystem health are very: drverse, reﬂectmg all the dlﬁ‘erent kmds of stress
~ that have been placed on the Bay-Delta system. Many actions focus on the 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: types.can be _

" compatible with levee restoration in various Delta areas. Other actions are designed to reduce
fish mortality by screening 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.moré natural patterns by acquiring water for the ecosystem through -

- transfers and by using storage facilities to capture water at h1gh ﬂow penods and release 1t later
accordmg to the needs' of aquatlc specres

Over tlme, these actlons can result in the Delta ecosystem bemg more resilient and less subject to

damage from the effects of water diversions for human uses. From the perspective of the Delta,

this means that there may reduced need to curtall pumpmg at certam times to protect ﬁsh, thus..
1mprovmg water: supply rehablhty . . C e

Water Quahty Improvements _ ,. e

‘ Program actlons to 1mprove water quahty focus on source control 1mprov1ng the quahty of _
source water that flows through the Bay-Delta system, In some cases this may mvolve cleanup .
of abandoned mines that leach toxic heavy metals from mine tailings.  In other cases, water
quahty may be improved by conserving water on a farm or an urban landscape, reducing the
amount of runoff that finds its way back into streams. Modifications to Délta conveyance can’
improve water.quality in the Delta by reducing salinity. This in turn- can improve water supply
reliability: high quality Delta water can be blended with lower quahty water from other sources

* to stretch water supplies. Water quality improvements can also facilitate water recycling. When
water is used it becomes saltier. Recycling this water may produce water with unacceptable
salinity levels if source water is to salty to begm with. :

_ Watershed Coordmatlon

The watershed coordination element of the Program consists of ecosystém restoration and water
quality actions in the lower watershed and partnership projects with local entities in the upper
watershed to improve water quality and habitat, decrease erosion; and increase base flows in the
' tributaries to the Delta. This coordinated approach improving the condition of watersheds can -
increase the reliability of predictable amounts of watér flowing into the Delta during dry seasons
by slowing down the rate at which water leaves the upper watershed. :
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| Eeonomic'and Financial Aspects .

The Program will propose extensive investments in the resources of the Bay-Delta system, to be
implemented and paid for over the next several decades. Implemeritation will provide -
opportunities to economize in many ways, as single actions yield benefits in multiple resource

- areas.. Other actions, such as water quality source control, may prove: far more economical than

alternatives such as treatment of degraded water before use. Other aspects of the Program will be
unavoidably costly. For example, if new reservoirs are included in the Bay-Delta solution, they

" will likely provide water at higher costs than existing projects. - This is becausk the most

economical sites are already taken, and new reservoir operation would likely be more
conservative and protective of the ecosystem. Thus, despite the opportumues for economy,
implementation will be costly and water costs will almost certainly go up. The additional cost
will be justified and the program affordable if it results in a healthy Bay-Delta system that more

_ successfu]ly meets the. demands that we place onit.

The Program has v1ewed ﬁnancmg from the standpomt that beneﬁ01ar1es Wﬂl pay then' _
proportion of the cost of actions that yield benefits for them. Adherence to such a policy, with
water users being asked to pay the full cost of any expensive new supplies, would change
perspectives on the cost-effectiveness of other measures 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 Water, which water efﬁmency measures-are
cost effectwe as well as’ the level of demand for water from the Delta system '

'I‘he combmatwn of these act10ns and the_n‘ economic .effects serves to reduoe 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 recyclmg, greater incentive to use alternatlve supplies including those

from outside the Delta system, as well as forgoing some water use. - Water transfers within the -
Bay-Delta system, perhaps augmented with supphes from new or expanded storage help to . .
complete the water supply rehablhty p1cture g T

Puttmg it All Together

- John 'Muir said that “When we try to plek anythmg out by 1tself we find that it is hitched to

everythmg else in the universe.” This certainly applies to solving problems and reducing conflict
in the Bay-Delta systein. A few examples demonstrate the interrelationships: '

. A farmer in the Sacramento Valley conserves water by capturing tailwater that
runs off his field and reusing it. In the process, he takes less irrigation water out
of the river and releases less runoff back into it. Fewer fish are entrained by his

_ pumps, and downstream water quality improves.
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e Modifications in Delta conveyance provide greater channel capacrty in some
areas, reducing the danger of winter flooding and creating shallow water habitat
where Delta smelt can spawn and young salmon can forage on their way to the

_ ocean. The modified conveyance improves the flexibility to divert more at times
when fish species are less likely to be drawn to Delta pumps, and curtail pumping
at times when fish are at greater risk. At these times, water users in export areas - -
can use groundwater in conjunction with surface supplies to-assure a reliable..
supply. Demands in the export areas are lower than prewously expected due to
-implementation. of conservation and recycling measures, ﬁlrther reducing the

: mtsmatch between supply and demand

e - A local conservancy along a tnbutary to the Sacramento River helps ranchers to
2 - modify. grazing practices and fence a riparian corridor along the creek. Over time,
soil erosion is reduced which improves the quality of spawning grounds in the - :
tributaries, and the land holds water for longer periods. Grazing conditions
improve. Peak winter flows are reduced slightly, and the creek has greater base
. flow through the summer. Water temperatures go down, and conditions are
T lmproved for salmon SRR : ~
o . Delta landowners mcorporate habltat 1mprovements into a levee rehablhtatlon - :
"~ project: Farms and wildlife habitat on the Delta island are better protected from . -
floods. There is less risk-to water quality in the Delta from levee failure, so the . .
Delta provides a more reliable water supply. Along the water side of the
. improved levee, habltat cond1t10ns are better for Delta ﬁsh, bird, and plant
‘ ’specles : ‘. : :

‘The CALFED Program proposes hundreds of actions that will be implemented throughout the :
watershed and export areas. 'We can divide the actions into those that improve water supply
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 hardeér to

- meet program objectives in two, three, or even four resource areas. Itis harder to reduce conflict.

‘This is why a comprehensrve Bay-Delta solution, although challenging in scope, holds the
greatest promiseto improve the system for all beneﬁc1a1 uses. ‘ :

_ DRAFT - For Discussion Only  ~ - . _ 20 Fundamental Program Concepts L=
‘ : ‘ February 16, 1998 o

. E—035218
E-035218



DRAFT UNDER CONSTRUCTION— for dtscusszon only

~ runoff in the watershed varies widely from

" most of the rain falls in the winter months,

. The adjacent figure shows a simulated

~ outflow is based on historical hydrology, ,

. reflects the average annual variability

drought 0f 1976-77, :are quite apparent.

System Varlability and the Time Value of Water )

_Delta systemis = ' e
The watershed of the Bay-Delta sy | SOME EXAMPLES OF
subject to a highly variable rain and snowfall T A
- ~ e FLOW VARIATION
pattern. The total amount of precipitation and :

e ' High Delta inflow: 69
' million acre-feet per year
. Low Delta inflow: 6
. million acre-feet per year
e Average Delta inflow: 24
" million acre-feet per year

month to month and from year to year. Year
types are classified from wet to critically dry.
Within any given year, whether wet or dry,

while snow pack typically melts in the late
spring and early summer. In other months,
water flow is typlcally much lower, leading to
dramatically different flow levels for dlﬂ'erent
months Even w1thm each month, flow can vary Wldely

Planners often d1scuss water in terms of averages that describe overall system performance—- ‘
average Delta outflow, average water project dehvenes -- but there is more conflict over water -
management in drier years than in average years. Furthermore average values are often

. misleading because they mask the incredible variability in flows in the Bay-Delta system. An

increase in average outflow may have a minor beneficial effect on the environmental health of

the system, but if outflow can be increased during a dry year or during a critical period withina

year, the beneﬁts may be far greater. Snmlarly, an increase in water supplies for.urban and
agricultural users may be desirable during an average year, but cntlcally 1mportant to- local

~ economies durmg a drought

yearly total Delta outflow for the period -
from 1922 to 1994. The simulated Delta B

but with existing storage and
conveyance facilities in place and
operating to meet demand. The graph

that occurs from year to year..
Memorable extremes, such as the

It is during drought periods such as this . il
when competition between water
diverters and in-stream water needs are’
most keenly felt.

' DRAFT - For Dx:scus;ioribnl;: . 21 - Fundamental Program Concepts

February 16, 1998

E—035219

early Total Delta Outflow

E-035219



DRAFT UNDER CONSTRUCTION - for discussion only

The next figure, a plot of average monthly Delta outflow for each of ﬁve water year types, - ‘ .
illustrates both the variability among years and the variation in flows throughout the year. Late :
summer flows are low in all year types, but there is great Vanatlon in the magmtude of outflow
‘during the wet Wmter and spring months

~Average Monthly 73 Year Delta Outflow -
6~
51 : L
......,Criticat
g " ——Below Normal }.
3l
i “em-w Above Normal
: a : N ° . . = ; : i . : - - . - !
;—-:: 2 4 ' . N\ t A S -_-.-_-Wet‘
14
i )
y - ) R " S — — ¢ ¢
04 } : } - ¢ et t —
> (4 ‘ B Mo o £
§ga§é§a.§5§aw
o Mont,hs e E

Demand for Water also vanes over tlme Demands tend to be hlgher than average in. dry y
there is less natural soil molsture ) plants need more 1rngat10n ‘Water demand also varies
e seasonally The demand is hlghest in summer when natural ﬂows are lowest.

. " "As these figures illustrate, while average ﬂow data are useful for long-term water management
~ planning, averages obscure the reasons that conﬂmt exists concerning Delta flow and Bay-Delta
“water management Conflict arises when water is.scarce, and the averages do not illustrate the
scarcity that occurs at the low flow levels within a given month or year. The conflicts that arise
. Quring tithes when water 1s in short supply create the need for 2 more effective water
management strategy : :
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The water flow variability is most notable when daily flows are examined. - The figure below

- presents a graph of daily flows throughout a water year: For comparison, average monthly flows

are also shown, using thicker-black bars. The average monthly flows mask the much greater
variation exhibited in daily flows that rise and fall with the passing of each major storm system.
It is quite typical for winter and spring storims to produce periodic peaks in flow such as those
shown in January, March, and May. These peak flows appear to be very important to ecosystem
health: they cleanse and move gravel in riverbeds where salmon spawn, they give rivers the .
energy to meander and thereby sustain a host of ecologlcal processes related to river banks. and
riparian végetation, and these peak flows send behavioral cues to fish, inducing them to spawn or

migrate. ™.
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In Water years that are very dry, the natural peaks in flow may not be as high as in wetter years,

or some of the typical péaks may not occur at all.- Water is more valuable to all users in these dry

years, so the peak flows may be further - « : :

~ reduced through the - - o = : o . o
operation of reservoirs - Water Use Over Year Types .
in which scarce water. | —— —_— l' o
is captured foruse . - .| - L

 later in the year. Thus, - L L
the impact of water 50
management activities

" on important peak
flow events is greatest .
dunng years hen BE

F

adgacent figure; based .
‘on;data contained in
Department of Water
‘Resources Bulletin
160-93, illustrates this
-point. During wet 10
.years, approximately

-20% of the water is

‘dl_ erted from the ,
‘system for otheruses. . 0+

Miuii;'ri;A&é&jiéeéf:ﬁ%:,i{

8

‘approximately 70% of -
‘ Arthe"water is diverted,

conslderable conflict
between fisheries and ,
“diversions. During =" g L S

years: .of low outflow, and especlally durmg penods When peak ﬂows mlght typlcally occur,
water has 1ts hlghest value for a11 beneﬁclal uses ‘ : . S

One of the’ greatest challenges for the program is to reduce thls conﬂ1ct whlle sunultaneously

improving ecosystem quahty and water supply- rehablhty This can be-done by recognizing that

- the value 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 importance of a unit of

- water in the system is not fixed, but varies according to the flow rate, the time of year, and the
water year type. Thus, it is possible to increase diversion and storage of water during some high
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ﬂow periods'(while preserving peak flows that serve important functlons 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 their greatest impact on the ecosystem, and additional water is

most needed by Bay-Delta species. In short; water can be diverted during high flow periods with

relatively little impact on the system, and can be released at other times to produce great benefit

" to the system. Of course, this type of diversion must be operated in a way that preserves most of

the vanablllty in the flow, ensurmg that peak ﬂows so 1mportant to ecosystem health st111 occur
in the river. . ,

The ﬁgures below show:an :;example to illustrate v'the, eoﬁcept.: ~The ﬁpi)er diagram shows a wet |

year, with the black area representing water that is diverted into storage. Runoff from upstream

" tributaries to the Delta usually occurs in large volumes over short periods: of time in the winter

and spring. New storage upstream of the Delta could store a portlon of these ﬂows with .
relatively little impact o the ecosystem. : : L

Sacramerito River Diversions

to Offstream Storage - Wet Years .
100,000
X — S— —
8 B | o m Diversion to
C - . - Offstream
S GQ,OOO, - -’ ' ~ Storage
Q .
8] ' .
& 46,000 || ' I .
PR R RN D | 5 g Sacramento -
‘ .§ ~ A | L . River Flow _
O 20,000 |- . N - W
0 :
ow > © < o b= 00N s S D Q

Diversions would need to be made according to criteria ensunng 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 compared to off-stream storage; large amounts of water can quickly
* . be detained in on-stream storage, while due to conveyance capacity constraints, only aminor -
percentage of large peak river flows can be diverted to off-stream storage. The operation of any -
new or enlarged facility will require much additional study during the remainder of Phase Il and .
during Phase HI of the Program to ensure that strong environmental- safeguards can be

mcorporated into economlcally feas1ble operatlonal cntena

The ﬁgure below shows a dry year, and the black: areas represent releases of prevmusly 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 could be released
from off-stream storage in the Sacramento River basin directly to local water usets, reducing:

- existing diversions from the Sacramento River during periods critical to fisheries. Water- -
released for environmental purposes could include pulse flows that act as behavioral cues or help
transport fish through the Delta. Water could also be released to.provide sustained flows for E
riverine and shallow water habitats and improve water quality in the Delta during driet years.

Offsticam Storage Releases

fo the Sacramento River- Dry Years
100,000 —-
S +80,000 ---vvveeee ST o e ~ mOffstream |
8 ‘ - Storage
3 v
e 60,000 .- Releases
Q. .
-
Q ,
& 40000 m Orginal
L ’ Sacramento
-g C River Flow
3 20,000
o I
e d L . —
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WILL CALFED SOLVE CALIFORNiA’S WATER PROBLEMS?

For many years water managers have projected an incréasing gap between California’s water supply and the
demand for that water.- The CALFED Program is striving to balance the Bay-DeIta system to increase water
supply rellabxhty, but the Program will not completely close the gap, between supply and pto_jected demand.

The followmg figure illustrates the relative effect of various water nanagement measures contemplated W1th1n
the CALFED Program. The figure shows statewude water supply and the projected increase in water demand
e over time. Also shown are potential supply increases and demand reductions that might be achieved through

] new surface storage, conjunctive management, and a host of efficiency measures including urban water
conservation, agricultural water conservatlon, water recycling, and water transfers, Even with all the CALFED
actions in place, there may be economlc hardsh:p dunng drought yeais When supphes cannot satlsfy ‘

F ' Cahforma s dcmand for waer.

CALFED Bay-Delta Program Servrce Area
' ’ Drought Year
Demand Management Pro;ections Water Use Effeciency Potentlal

1. Supply and demand values are from draft Bulletin 160-08 and have been adjusted to reflect the Central V! lley Watershed {North Coast Rivers are excludzd),
2. Demand range includes adjuslments from baselme for existing water conservahon measures and reduced agncu!tural acreage plus potential AFRP and

ERPP neads.
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.Adaptlve Management

No 'long term plan for management of a system as complex as the Bay-Delta can predwt exactly
how the system will respond to Program efforts, or foresee events such as earthquakes, climate .
change, ot the introduction of new species to the system. Adaptive management acknowledges
_that we will need to adapt the actions that we take to restore ecological health and i improve water
management. . These adaptations will be necessary‘as conditions change and as we learn more .
about the system and how-it responds to our efforts. The Program’s objectives will remain fixed -
over tlme, but our actions ! may be adjusted to assure that the solutlon is durable B .

The concept of adaptlve management can be illustrated as apphed to the Program A critical step
- of the ecosystem restoration component is to construct a comprehensive adaptive management .
framework that includes policy and management decision-making based on ex1st1ng and newly

developed sclenuﬁc and techmcal mformatlon To: bé. effeetlve, this process alsonéedsto - .
consider the ecologrcal -economic; and social goals of communities, agenc1es and mterested IR
partles and mcorporate these d18t1nct values mto the des1gn of the adaptlve management process (L

: Adaptlve management of ecosystem restoratlon has a dual nature. First, adaptive management is . i

- aphilosophical approach toward restoration that acknowledges we need to better understand the: . pet
Bay-Delta Watershed if we are to suceeed in restoring ecosystem health. It acknowledges that we '
will proceed ‘with restoration efforts using existing information while we gather the knowledge

- that we lack. Although we know much about the Bay-Delta system (rts ecological processes, .
habltats, and. species), we do not know everything we need to successﬁ;llly restore ecosystem o

- health. The adapttve management plnlosophy accommodates the. statys.of knowledge and - ‘ i

provides an avenue o obtairi the necessary knowledge (and expenence) through the duratlon of SRR

the 1mplementatlon penod 5 : L

Second, adaptlve management isa structured
dec1s10n-makmg process that includes important :
components-to identify indicators of ecosystetn. Adaptlve Management
health (mdlcators), a program for monitoring
_ mdlcators of ecosystem health (monitoring); a
program; for lmplementmg research to gather new or
addmonal information (focused research), a process
to optiiize: the nnplementatlon proje jects: through
time (phased implementation); a ‘feedback process N
to integrate knowledge gained from monitoring and
research; and the flexibility to change the program :
in response to new information. Action Reevaluated

Actmn Taken——-—> '

Actlon Evaluated

e Action Revised
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The concept of adaptive management is an essential part of othér program elements as well. In
every part of the program, new or more intensive actions are proposed. Along with these =~
proposed actions comes uncertainty. What actions-work best to achieve program objectives?
How can these actions be modified to work better, cost less, or be simpler to implement? How

should the emphasis-among actions change over time? Are there new or different actions that
should complement or replace those that are being 1mp1emented‘7 An adaptive management
approach helps to answer these questlons . :

- Even within the area of adaptive management- there are linkages among Program elements and

opportunities for more effective action. This is especially true for the Ecosystem Restoration .

Program and the Water Quality Program. There is a lack of conclusive information about cause
and effect relationships and how much restoration is needed for a “healthy” ecosystem and good
water quality. An effectivé adaptive management program requires the continuous examination

. of monitoring data to'measure progress and redirect activities where necessary. ‘The Program is .

currently identifying the monitoring, assessment and research needs for CALFED-related . :.
projects, actions, and activities. A Coriprehensive Monitoring, Assessment, and Research .
Program (CMARP) isa cntrcal component of the CALFED adaptlve management strategy

The concept of adaptrve management erl be developed more fully for all pro gram components S
. as 1mp1ementatron plans are. developed later in Phase 11 of the Program : S ’

O,ther Concepts

There are a number-of other concepts that w111 ﬁgure prommently in any successﬁll Bay-Delta

. solution, and issues that must be adequately resolved in order to move forward Th1s sectron

provides an mtroductlon to some of these 1mportant issues and concepts

Common Delta Pool - ‘The Delta is oﬁen referred toasa water supply hub. Many of the

individuals and agencies that use water from the Bay-Delta system drvert thelr water supplies
directly from the Delta itself, including in-Délta agricultural users, some Bay area communities,
and the state and federal water projects. This reliance by many users on a single source is
someumes called the common pool concept. Accompanying the use of a common pool is
common interest; a shared interest in restormg, mamtammg and protectmg Delta resources,

: mcludmg water supphes water quality, and natural habitat. Water users who have no altematrve '
to Delta supplies believe thaf the mamtenance of the common pool i is their best guarantee of e

continued broad mterest in maintaining and improving Delta condltrons

Under each alternative for the CALFED Program all diverters Would continue to take some or -
all of their water from Delta channels, maintaining the common Delta pool concept. “Under any
vanatlon of alternatlve 1 or 2,all Delta d1verters would continue to be fully rehant on the Delta
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- channels for water supplies they take from the systen’. Under alternatrve 3,adual conveyance .
system would allow some. water users to take some oftheir Delta supplies from the Sacraménto .
.River upstream of the Delta. Facilities to do this‘would be sized so that even these diverters

. would continue to depend on the common pool for part of their water supplies. A successful

Bay-Delta solution must provide- adequate assurance that the legmmate mterests of all partles

" will be protected.

i

Conjunctive Management Regional Concerns ConJunctlve management is the operatlon of a
groundwater basin in combination with a surface water storage and conveyance system. Wateris .
* stored in the groundwater basin for later use in place of, or to supplement, stirface supplies.
“Water is stored by natural recharge or by intentionally recharging the basin during years of
above-average water supply. Residents of areas where conjunctive management may occur have
CONCerns over development and operation of facilities by: enfities outside the region due to.
potential impacts on existing groundwater resources: CALFED is seeking to facilitate the safe

' development of additional conjunctive management and groundwater banking opportunities as

one way to help maximize the overall water supply and: protect groundwater resources. .

Currently, CALFED is pursumg an outreach program to local commumtles to determme in -

" which areas intérest exists in participating in a locally-controlled conjunctive use program. The
Program has developed guiding principles that are designed to protect resources, help address .
local concerns, and avoid potential impacts prior to implementing a conjunctive management

: operatron The draft. prmclples developed to date mclude the followrng

Funding support will be prov1ded for local assessment of groundwater resources :
. Conjunctive management programs will be voluntary ‘
 Groundwater will first be used to meet local water needs :
_ Transfers outside the basin w111 involve appropriate compensatlon for the resoutce
. Pilot programs, in addition to computer models, will be used to evaluate local -
o conjunctive management potent1a1 and mltlgatlon requrrements ‘
- conjunctive management projects will be overseen by local agencies in
partnership with other ent1t1es to assure that concerns are addressed through
' mterest-based negotratlon )

: ConJ unctive management is, by. deﬁmtron, the operatlon ofa groundwater basm in combmatlon
- witha surface water storage and conveyance system for more effectrve management of the water
_ supply. The CALFED alternatives assume that development of any groundwater system for
conjunctive management cannot be effeetlve w1thout access to surface storage that enables water :
to be retamed and released as needed

- Area-of OngmlWater Rights - Area of ongm statutes stlpulate that the pnonty use of water is
w1thm alocal basin. This is an important concept for communities in the watershed that will -
grow over time and wﬂl need more water than they are currently using. CALFED supports this
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l concept and will develop its Program consistent with the laws and regulations protecting areas of

origin. While the Phase II analysis examined potential programmatic impacts of the proposed

. alternatives on areas.of origin, modlfymg California water law in order to strengthen, expand or
'modlfy area of ongm protectlons is beyond the scope of the CALFED program.

Coordmated Permitting - To ensure t1me1y and successful mplementatlon of the CALFED

- Bay-Delta Program, a coordinated permit process wjll be established. The process needs to -

anticipate the numerous permit requirements for all actions approved as part of the Program. .

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

“Itis expected that the coordmated penmt process and ﬁamework will mclude the followmg

components: a permit assistance team to assist the project proponents in understanding and
obtaining the required permits, and a regulatory permit review team dedicated to the CALFED -

projects. The regulatory team would provide timely review of environmental documentation and
‘ permlttmg, close interagency coordination, development of mitigation measures and-monitoring

requirements, and completion of biological opinions. The permit coordination framework would -
_ also be designed to address broad issues to improve the efﬁcwncy of permlttmg such as, general §

and reglonal perm1ts and mitigation banks. -

Initially, the coordmated permrt framework w111 be apphed to the near~term ecosystem
restoration projects currently being funded. As other elements of the Program are approved
those prOJ jects and actions would also beneﬁt from the framework o

Coordmated Flood Control Activities - The Federal Government and the Sate of Cahforma ‘

N have recognized the need for a comprehenslve approach to flood plain‘management as described ‘

in reports such as the 1997 Governor’s Flood Emergency Action Team (FEAT) Report, Federal
Public Law 87-874, and the 1998 Energy and Water Development Appropriations Bill.’

The U.S. Army Corps of Engineers’ Satcramento and,San Joaqhin-River Basins.;éomprehensive -.

study is addressing the general objectives of flood damage reduction and ecosystem restoration.
The study will ultimately have implementation plans for long-range management of the entire
river systems. The study will include consideration of the full range of structural and non
structural flood damage 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 disposal of dredged materials from San Francisco Bay could lead to availability of

-dredge material for levee construction and habitat restoration. These studies will be fully

coordinated and compatible with other related programs and will contribute directly towards
meeting the goals of the CALFED Delta Long-Term Levee System Protection Plan.
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North and South Delta Flood Improvements -. The Delta Long-Term Levee Protection Plan is- .
focused on improving levee protection within the Delta. :The plan includes 1) base-level funding
to provide equitably distributed funding to participating: local. agencies in the Delta, 2) special .
improvément project funding with priorities funding for special habitat improvement and levee
stabilization projectsto augmerit the base-level funding, 3) Delta island subsidence control plan,

4) emergency management plan, and 5) seismic risk assessment. The Delta Long-Term Levee. -
Protection Plan: addresses potentlal 1s1and ﬂoodmgfor all areas of the Delta, not Just the north

and south Delta

San Joaqum Dramage San J oaqum dramage problems have been evaluated in several studres

- over the past two decades. Complete resolution of the San Joaquin drainage problems is beyond
the scope of the CALFED Bay-Delta Program. However, some CALFED actions can improve
the San Joaquin-drainage problems. For example, improved water quality (reduced salinity) to
the Delta Mendota Canal would result in improved San Joaquin drainage and improved quality
water in the San Joaquin River: In addition, the Water Quality program ‘element includes-actions
which control agricultural surface and subsurface dramage to. 1mprove  water quahty in the San ‘

_Joaqmn Rrver regron F : :

.Recreatlon CALFED seeks to’ plan for recreation: enhancement and, 1f necessary, to mitigate .. - P
impacts to Delta recreation resuliing from CALFED activities designed to restore other Delta .. -

" resources. Construction of new facilitiés will appropriately provide for on-site recreation. -

development. - The responsibilities and proceduresfor recreation development at new storage and. -

other facilities is clearly addressed in current law. Federal ‘and State laws, and local laws and

- - plans, govern recreation developments associated with water development-projects in and near - i

" the Delta. The draft EIS/EIR and accomparnying technical reports. address general impacts that :
the CALFED Pro »gram implementation could have on recreational resources and on how the
- recreatronal resources could nnpact the other. parts of the Pro gram :

Within the existing CALFED ﬁamework ex18ts the need and opportumty fora Recreatron
_‘Coordination Program. Such a program would 1dent1fy and prioritize recreation enhancement
and mitigation projects for implementation once a preferred alternative is selected. Specific
recreation mitigation and enhancement actions and projects could then be selected appropriate to-
- need. The time line of such a process should be consistent with. the Phase IIf documentation and
‘implementation schedule, .ensuring that recreatron resources are appropnately consrdered as part -
of the Bay-DeIta solution. : . oo :

© Climate Change/Sea Level Ris¢ - The Program is proposing significant investments to improve
water quality, ecosystem quality, water supply reliability, and levee system integrity. The long-
term durablhty of the Program could be adversely affected by ﬁ;ture climate changes. -

- The geologic record shows ev1dence of past substantial changes in global and regional chmates
with the resultant marks from flooding and droughts. Sea level changes are directly related to
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extremes in climate change. For example, sea levels were 2 to 6 meters higher than present
levels during the last interglacial period of 125,000 years ago and approximately 120 meters
below present levels during the last Ice Age, 20,000 years ago.- Considering this wide range of
sea level fluctuation, the Delta has hkely ex1sted with current sea levels for only small portrons

~ of'the: geologrc history.

Future sea level changes are dlfﬁeult to estimate because nct enough i is known about how the ice
sheets in Greenland and ‘Antarctica- will react to global warming; and how much global warming
may occur. Warming may cause not only melting of ice sheets and land-based glaciers, but some
thermal expansion of the sea water itself. If global warming causes increased precipitation at
very high lantudes and resultant storage of water in the ice sheets sea level could actually
decrease. - ' . .

Estimates of cutrent sea level rise in the neighborhood of 1.5 millimeters per year is fypical in the
literature.  One study estimates that global warming may cause further rise of about 18 " . -
centimeters (0.7 foot) by the year 2030. Also, if current trends in greenliouse gas emissions
continue, the study estimates the rise could amount to 1 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 O).

Rlsmg sea levels could have s1gmﬁcant adverse impacts on the Delta system (mcludmg habrtat,
water supply, and Delta agriculture) if Ievees are overtopped-or if substantial future investments |
are required to prevent overtopping. ngher sea levels would increase salinity levels throughout

. the Delta and for many miles inland: This would alter the effectiveness of Program habitat

restoration projects and likely alter the entire ecosystem of the Delta.- Water.diversions .
dependent on taking water from the Delta channels would likely need to be abandoned and -
moved inland to areas of lowered salinity. While these changes are potentially significant over
the long term (hundreds or thousands of years), they are unlikely to srgmﬁcantly alter Program

‘ faelhtles or operatlons w1thm the foreseeable ﬁJture (20 to 50 years)

The long-term change in temperatures could result in more vanablhty in pre01p1tat10n and runoff
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

- runoff, a decrease in spring and summer runoff with a resultant decrease in water supply and

reliability in the Central Valley Basm

Agricultural Land Conversxon in Delta - Agncultural land conversion in the Delta resulting

from the CALFED Program is limited to that needed for implementation of levee system

improvements, ecosystem restoration, and other facilities. Possible land area in the Delta _
affected by Program implementation could range from approxrmately 140,000 to 230, 000 acres
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dependmg on the altematlve Some of this land is already owned by the government and other
possibilities such as the reclamation of Franks Tract will be considered prior to converting prime

" agricultural land. The CALFED Pro gram seeks to preserve as much prime and unique . - '
. agticultural land as possible during Program implementation in Phase IIl. The Program is
investigating the concept of preserving the overall State-wide level of agncultmal productlon to .
~ offset Delta reglonal agncultural productlon losses due to the land conversion.

Agrlcultural Land Conversion in Semce Areas Agncultural land conversion in the service

areas (areas served water by the State Water Project and the Central Valley Project) is included . -

in the CALFED alternatives as a potential measure to improve water quality by reducing -

discharges from drainage lands with selenium problems. The CALFED Program policy is not to

convert land to reduce water demands. However, dependmg on water supply and water transfer

~ opportunities available in the various alternatives, farmers may choose to change cropping-

patterns, temporatily fallow Iand, or pertanently take land out of agricultural production.

,Program implementation will require some land conversion to accommodate new facilities or o

restoration activities. Possible land area in the service areas affected by Program implementation | .

~ could range from approximately 35,000 to 100,000 acres depending on the alternative. Third. = o
party nnpacts of such actlons w111 be carefully evaluated and taken mto cons1derat10n

N eeds of San Franclsco Bay There have been some concerns that the CALFED Bay—Delta
Program is not:doing enough to the promote health of the Bay, especially in'the central and south
Bay.: The focus of thie Program, and the geographic scope of the problem.area established by the
Program, is the legally defined' ‘Delta, Suisun Bay extending to the Carquinez Strait, ‘and Suisun
- Marsh:and near-shore ocean. The program will address interactions between the Delta and San
Francisco Bay such as flow or.sediment by examining the “inputs”™ and “outputs” from the .
defined problem area. Under this approach, outputs such as flow or sediments that are needed to
protect the rest of thé Bay are within the scope of the Program.- Problems which originate and
are manifest outside the Program’s. problem area, such as toxic discharges mto the South Bay, are
. not w1thm the scope of the Program to address ‘ : S

The ecosystem restoration component mcludes the maj onty of Program actions deahng w1th the
Bay. Ecosystem restoration actions:would provide additional springtime Delta outflow, habitat .
- improvements in the North Bay, local watershed actions surroundmg the Bay, and exotlc specres :
_ control : : o '

Effects -on Hydropower Generatlon ‘The CALFED Program has no specrﬁc ob_]ectlves 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 Western Area Power Adm:mstratlon to assure that issues are identified and properly -

B framed ' : P
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- will- ultimately need to be des1gned For. |
“example, the alternatives are not intended to

- of the resource conflicts in the system. Each of the

‘example, the ecosystem Program element represents

- DRAFT UNDER CONSTRUCTION— Jor dtscusswn only )

3 PROGRAM ALTERNATIVES

Phase i} focused on evaluatlng variations to altematlves developed in Phase I and preparmg a
Programmatic EIS/EIR for twelve of these variations. These alternat1ves are programmatlc in
nature, intended to help agencies and the pubhc L _ o

make decisions on the broad methods to meet
Program objectives. The alternatives are not
intended to define the site speclﬁc actions that -

{ Alternatives are intended to provide
information on broad programmatic 1ssues,

not s1te spe01ﬁc issues.

define the precise size and location for surface : :
water storage. They are intended to provide the decision makers enough information on whether
or not storage in a size range is warranted for example in the Sacramento Rrver watershed

The alternatrves are compnsed of bulldmg bIocks referred to as Pro gram elements The basm

. structure from Phase I contained common and variable Program elements Which were used to

build the Phase II alternatives and variations. Common Program elements mcluded levee system
integrity, water quahty, ecosystem restoratlon, and water use efﬁclency and variable elements
included storage and conveyance) During Phase I1, it was recognized that two. addltlonal
common Program elements (water transfers and watershed management) were needed because of
their multl-ob_] ective impact. : - -

The'common or foundational Pro gram elements resulted from a reahzatlon during Phase I that -

some categories of actions were so basic in addressing Bay-Delta system problems that they
should not be optional nor be made to arbitrarily vaty in level of implementation.. These.

- common Program elements are also distinguished from the variable storage and conveyance
elements in that each consists of hundreds of individual a¢tions which can be implemented over a -

twenty to thirty year period. They will be guided by specific policy direction and an ongoing . -
adaptive management framework and require local partnerships, coordination and cooperation.
The storage and convéyance Program elements are different in that they generally require a more
classic “yes” or “no” decision with respect to the need for new or modrﬁed faclhtles (e.g. off-
stream storage or Delta conveyance faclhtles) -

1
Variable

The six common Progr'am elements provide the,
foundation for overall improvement in the Bay-Delta -
system. These Pro gram elements represent a . ,
significant investment in and nnprovement (reduction)

Common

individual elements is 2 major program of its own. For

- Pert‘orr'ﬁarié'e

the largest, most complex restoration ever undertaken.
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.The levee element in 1solat10n w111 result in s1gmﬁcant1y 1mproved system mtegnty by
: strengthemng levees throughout the Delta. The water quality eleiment will dramatically lower

toxicants in the system. Water use efficiericy is expected to avoid over 3 MAF oli water demand *

annually by year 2020. A more eﬁ‘ectrve and protective water transfer market will provide -
critical ecosystem flows wrthout regulatory action and will result in a reduction of drought- -

~ induced economic damage. Watershed management coordination is a large long-term program to
" encourage habitat enhancement reduce pollutant lgad, and help stabrhze runoff '

B However, the performance of each common element is enhanced when developed together as -
. part.of the total Program. Additionally, the total performance is enhanced (or the risks reduced)
by the range of mod1ﬁcatrons under consideration in the storage and conveyance Program e

: elements o

A s1gmﬁcant part of the overall performance of the CALFED Bay-Delta Program is attributable
to the common Program elements 'The variable Program elements further enhance performance
" and prov1de greater operatronal certamty and Program balance C :

Tlns chapter prov1des an overview of the common ‘and vanable program elements describes the

12 alternative variations built ﬁom these elements and concludes wrth a descnptlon of the ‘
evaluanon and reﬁnement of the alternatrves - : s

Common Program Elements

" The alternatlves for the CALFED solutlon are. assembled from hundreds of programmatlc .
.~ actions. To help organize the discussion of alternatrves, the actions are summarized below under

. each of the major Program elements introduced above. The common program elements remain
relatlvely unchanged from one. a]tematrve to another: - : :

“ Delta Long-Term Levee System Protectlon Plan provrdes srgmﬁcant
" .improvements in the rehabrhty of the Delta levees to beneﬁt all users of Delta :
: _water and land :
. Water Quality Program makes srgmﬁcant reductrons in pomt and non-point -

pollution for the beneﬁt of all water uses
o .Ecosystem Restoratlon Program - provrdes s1gn1ﬁcant improvements in hab1tat
" for the environment, restoration of some cntlcal flows, and reduced conflict with-

other Delta system resources _

. Water Use Efﬁciency Program - provides policies for efﬁcient use of water in
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- array of benefits including agriculture, water supply, = ‘
transportation, navigation, recreation and fish and wildlife

levees are an integral part of the Delta lanidscape and are key

DRAFT UNDER CONSTRUCTION- for discussion only

agricultural and urban settings which is essential to using existing water supplies
wisely and assuring efﬁclent use of any new supplies developed through the

Program

. Water Transfer Policy - Prov:des a pohcy ﬁamework to facilitate and encourage
 aproperly fegulated water market to move water between users, mcludmg
environmental purposes, on a voluntary and compensatcd basis

. = Watershed Management Coordination - encourages watershed act1v1t1es that
benefit all Delta system resources q

- These Pro gram elements remain relatlvely the same for all alternauves They are supplemented

with various Delta conveyance conﬁguratlons and- optlons for storage in assemblmg into
altematlves o : : : .

\'Delta Long-Term Levee System Protectlon Plan -

‘. (A

The Sacramento—San Joaqum Delta is an area of great g A '
reglonal and national importance, which provides abroad -

habitat. Delta levees are the most visible man made features -
of this system. Historically, the levee system has been
viewed as a means of protecting other resources. However,

Performaneo

to preserving the. Delta’s physical characteristics and-
processes including deﬁmtlon of the Délta waterways and
islands. .

Given the numerous public benefits protected by
Delta levees, the focus of the De¢lta Long-Term-
Levee Protection Plan is to supplement and improve
Delta levee maintenance and emergency - o
management practices. There are ﬁve main parts to -
levee protectlon plan . :

Delta Long-Term Levee .
~ Protection Plan_
Issues and Concerns

L Base-Le'vel Protection Plan - Base-level
funding provides equitably distributed
funding to participating local agencies in the
Delta. One of the primary goals of the -
CALFED Program is to reconstruct all Delta '
leveesto a partrcular standard. The Program has tentatlvely selected the U.S: Army
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. Corps of Engineers PL 84-99 standard.. This standard provides for reconstructing levees
to 1.5 feet above the 100-year flood level. However, the selection of any levee standard
must be compatlble with available funding. If the selected levee standard is too low then
many of the beneﬁts which the levees provide will be lost. If the levee standard is too

. high then reconstriiction becomes too expensive for most local agenc:les and
' lmplementatlon is not uniform.

2. Special I-mprovement Projects Now

- The special improvement project - R Wl o SO
funding sets priorities and ' — L -  New
establishes a funding mechanism Soopége

"+ for special habitat improvement -

.and levee stabilization projects to
augment the base-level funding.
Under the special improvement

projects, levee improvement ‘

projects would be identified and

- prioritized based on the public

benefit accruing from -

YL g

bevee Enlatyement Waferside Berm with New H:panan Hab:tat

island protection such as protection of water quality, conservation or enhancement of fish
and wildlife habitat, and protection of public and private infrastructure. Special - _
"'1mprovement project funding is based on. the beng,t_‘i to the pubhc not solely on the need
- for unprovement S . o

‘3. Delta Island Subs1dence Control Plan Subs1dence of Delta so1ls substantlally I
- contnbutes h1gh mamtenance costs to repair and rebuild the levees as they. sink withthe ~ |
- adjoining land. Continued subsidence can directly jeopardize the long-term v1ab111ty of " L
the Delta levee system. The plan focuses on subsidence control for approx1mately 67,000 o
Delta acres havmg the hlghest subsidence potential.

4 Emergency Management Plan - The most recogmzable 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 cause
levees to fail, toxic spills, and failure of Delta levees during low flow periods. :
Approxiinately 20 islands have flooded since the 1960s, including repeated ﬂoodmg of
some islands. The emergency management plan will build upon existing State, Federal,
and local agency emergency management respon81b111t1es to 1mprove protection of Delta
resources in the event of a d1saster : '

~ 5.Séismic Risk Asse_ssment -"Earthquakes can cause levees to fail by slumping or-
liquefaction of underlying soils. To date, there have been no known Delta levee failures
or island inundations as a result of seismic events. However, there are several active _
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. faults located sufﬁclently 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 recovery actions and accessibility following a seismic event.
Currently, little is know-on how peat soils will respond to earthquake mduced ground

~ accelerations; peat soﬂs may d1m1msh or amphfy ground motlons

" The -ievee plan will remam;r’_elatlvely

unchanged among the alternatives. Delta

" channel modifications for conveyance may

require a levee setback along the alignment
or a different leVee Cross sectlon depending

“on channel flow velocities.“ The levee cross L
 sections in places may vary dependmg on

locations selected. for levee assocrated

 habitat..

Overall potential benefits of the Delta Long-
Term Levee Protection Plan include:

. . A.Subs‘idenee reduction helps o

long-term Delta system
integrity .

~*  Ensures suitable funding,
equipment and materials

availability, and coordination’

to rapidly respond to Ievee
R “ " failures
e Provides funding for
continued maintenance of -
levees to protect Delta
‘functions
" ‘s~ TIncreased reliability for water

A Qelta Long-Term Levee grotectlon Plan ’
- ~ Facts and Figures ,
Helps protect land uses, water quality,

and water supply reliability. _
Provides new opportunities for-habitat.
Remains relatively unchanged

. between alternatives.

Meets Program objectnves for
reducmg vulnerability to the Delta
system. However, seisiic risk i is
uncertain. R
Requires:additional research on e
seismic vulnerability.

" Could exceed $2 billion over 20-30

years if all levees raised to PL.84-99 -
standards however, an affordable "
annual investment rate a critical issue -
that will require prioritization given
‘the extent of eligible areas (e.g. if only '

_ $1 biltion is funded some standards -

for some areas may need to be -
relaxed). Annual investment rates -
exceeding $25 to $30 million may not

bepractical. .

supply needs from the Delta_and in-Delta water quahty

“e "' Increased rehablhty for in-Delta land use

* Increased rehablhty for m-Delta aquatrc and erdhfe habltat
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- Water Quality Program

The Water Quality Program includes 25 programmatic
actions to further the Program’s goal of providing good
water quality for environmental, agncultural drinking
water, industrial, and recreational beneficial uses of water.
.- - The maj onty of these actions rely on comprehensive
. monitoring and Tesearch to improve understanding of
 effective water quality management and on the ultimate

‘ control of water quahty problems at their sources.

Parformance ..

- Determmmg 1mpa1rment to a water quality beneﬁclal use is
- always a difficult and comphcated matter. For some ‘
- beneficial uses, such as drinking water use and agricultural water use, water quality 1mpacts on
use are generally well known For other beneficial uses such as ecosystem use, water quahty
impacts on species are less well understood. Asa

*‘'Water Quality Program
Issues and Concerns

.- expertise of a variety of stakeholders representing
" beneficial uses. The 25 water quality actions include-
‘a combmatlon of research, pilot studies, and targeted
activities. This approach allows actions to be taken
* on known water quality problems and sources of
. those problemns, while allowing further research of
- potential problems and solutions. Actions will be-
- adapted over time to ensure the most effective use of
" resources. oo

In summary, the Water Quality Program element
includes the following broad ranges of programmatlc actlons

“Mine drainagek-.Re"duce heavy.metals Further research is needed for
: ol some water quality problems.
Urban and Industrial Runoff - Reduce ) '
- heavy metals, pesticides, nutrients, ‘:m'd B
- sediment and subsequent turbidity. -

Evaluate loadings of total organic carbon |

- For example, for some parameéters of
concern, such as mercury, not enough is
understood about its sources, the
bioavailability of mercury to various

(TOCQ), salinity, and pathogens in urban
runoff and assess the need for source

_control measures to reduce these
parameters of concern to drinking water
beneficial uses.

species, factors contributing to its
bioavailability, and the load reductions
needed to reduce fish tissue concentrations

'necessary for human consumption.
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. . Wastewater and Industrial Discharge - Reduce pathogens (from boat
discharges), oxygen depleting substances, selenium, and ammonia. Evaluate the
“loadings of TOC, salinity; and pathogens from wastewater and industrial
treatment plant discharges and assess the need for source control measures to
reduce these parameters of concern to drinking water beneficial uses.

.o - Agricultural Drainage and Runoff Reduce selenium (agricultural subsurface
i drainage), salinity, pesncldes, sediment, TOC (discharges from Delta islands),
‘nutrients and ammonia, and pgthogens (controlling inputs from rangelands
dairies, and confined animal faclhtles)

v . Water Treatment Reduce formation of dlsmfectlon by-products by controlhng
TOC, p__t_hgg___, turbrdrgy and bromldes el

S Water Management - Use water management techniques.and improved outﬂow
patterns and water circulation in the Delta reglon to control salinity-levels. .

e Human Health . Reduce 1mpa1rment of recreatlonal beneﬁcml uses s within the
. Delta due to human health concerns associated with consumption of fishand .
o - shellﬁsh contammg elevated levels of DDT, chlordane, toxophene, merc_u_ry, and

: LQ__ and thelr denvauves by research/momtormg and source control

AR 'Tox1c1ty of Unknown Origin - Through research/momtormg 1dent1fy parameters _
- of concern in the water and sediment :
within the Delta, Bay, Sacramento '

' River and San Joaquin River regions | . | " . Water Quality Program

and implement actions to reduce their - .+, Facts and Figures
toxicity to aquatic organisms. : :
: ' o "’ i « Remams relauvely unchanged
The water quality program will remain relatively . between alternatives.
hanged among the alternatives but its |+ Drovidescrtically needed
unchange 18 ‘ : . reduction of toxics for fisheries
performance can vary significantly depending on the . " and an important reduction in
other Program elements. Storage can help timing for | "organic carbon to improve
.release of pollutants remaining after source control . o drinking water. -
efforts. Improved conveyance to south Delta export Lt " Does not address health
umps will improve water quality for those - ' concerns assoclated with
_p . p g , qua 4 ) . ' -+ bromide without other
dlversrons but may decrease quality for in-Delta o . Program elements. ‘
d1versrons. Water use efficiency measures can . e Could exceed $0.75 bx]hon over
improve water quality entering the Delta by reducing |- o 20-30 years. May require
some agricultural drain water containing pollutants. _ - ;‘;’;“al mvesm??t exceeding
A C million,
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otentlal beneﬁts of the water quahty program mclude

.« . Improves Delta Water qualrty by reducmg the volume of urban and agncultural
~ runoff/drainage and concentration of pollutants entering the Delta

L. Improves water quality for the ecosysiem by reducmg toxicants as a limiting
" factor _ .
e " Improves drinking water quality and pubhc health beneﬁts
‘e.. . Reduces concentration of compounds contributing to trihalomethane formatron

: potentral and degradation of dnnkmg Water supplres

-Ecosystem Restoration Program

The Ecosystem Restoration Program (ERP) inctudes over 700
programmatic actions which, in combination with the -
program elements for storage and conveyance and the other -
_common program elements; are:expected to result in greatly -
~ improved ecologlcal health for the Bay-Delta system.

. Adaptive management, scientific oversrght, and program
. review will guide implementation of the ERP over the 20 to -
30 years it will take to restore ecological health.

The ERP is designed to improve and increase aquatic and
terrestrial habitats and improyve ecological functions in the ¢
- Bay-Delta to support sustainable populations of diverse and valuable plant and animal species. B
A foundation of this program element is restoration of ecologrcal processes that are associated b
-with streamflow, stream channels, watersheds, and ~ : el
'ﬂoodplams These ‘restored processes can create and :
maintain habrtats essential to the life history of =~ Ecosystem Restoration Program
species dependent on the Delta, and can help the . Issues and Concerns A
‘system functron in a more sustainable way. ' 1 : o

The ERP also focuses on Delta specres Major
. elements of the ERP are directed at recovering
endangered species, implementing ecosystem
improvements to eliminate the need for additional
species listings, and providing increased abundance
of valuable sport and commercial fishes. In addition,
" the ERP will improve population abundance and
distribution of many other aquatlc and terrestnal plants and ammals
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.

Some lof the actions that are important for ecosystem health are already being implemented at the

local level. The Program will support and work with local conservancies engaged in restoration

~ projects and will foster collaborative programs with local watershed groups to protect and
v manage Watersheds in the Bay-Delta system L

In summary, the ERP w111 1mp1ement the followmg types of programmatrc actlons

. Restore, protect, and manage 1mportant habrtat types, including tldally influenced
* " “fresh and brackish water marsh habitat; seasonal, fresh emergent; and nontidal
' perenmal aquatic habitat; perennial grasslands; agricultural lands thanaged usmg
- “wildlife friendly” techmques, stream meander corridor and riparian Jand along - .
the Sacramento River;and npanan woodland and shaded riverine aquatlc habrtat

| . Restore critical instream ﬂows and Delta outﬂow in key spnngtlme periods (an =
S average of about 100,000 to 300,000 acre-feet of increased flow depending on
.. year type, ranging from near 0 to. approx:mately 500 000 acre feet dependmg on

actual year). o
.». ... Develop ﬂoodways along the lower GoSumnes and San Joaquin rivers.
e  Construct setback levees to increase ﬂoodplam interactions and prov1de seasonal

aquatic .and npanan habitats.

. Develop control programs for invasive specles
. Protect sedlment sources that feed streams and rivers in the Bay-Delta system.
. Support local watershed planmng and management pro grams .

« Install state-of the-art fish screens.

. Implement or expand fish markmg programs at hatcherres and ﬁsh productron
famhtles in the Bay-Delta system .

: LI Modlfy barriers that temporarlly lmpalr fish passage. -
. - Evaluate and reduce adverse effects of contaminants.

‘ . I' B Implement a strong ecosystem monitoring program to evaluate short- and long-
term trends in ecosystem health. . :

' . ‘ Implement a well—funded research program to provrde mformatlon needed for
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future solutions and decisions.

The ecosystem plan w111 remain Ielatlvely unchanged
among the alternatives. However, its performance
can vary with the other Program elements. Storage

. Ecosystem Restoration Program 'Plan

can improve the timing of instream flows and Delta

Facts and Figures -

Remains relatively unchanged

coutflows, and can allow modification of timing of ,
diversions. Improved conveyance to the south Delta . between alternatives.
export pumps can improve timing of diversions to . - Provides critically needed
' habitat and reduction of other

reduce impacts on-fish. Modified conveyance can. .

reduce adverse Delta flow circulation issues and-can -

also reduce the entrainment effects on fisheries..

stressot's to the environment.

»Dependmg on the alternative,

may not do enough to reduce

Water quality improvements through source controls entrainment impacts of
and timing of remaining pollutant releases improves - . exports from the south Delta. ;
water quality and reduces toxicity, for the ecosystem. gg‘gg e::f:d:;;u:lﬂh‘m over
‘ Improveme,nts of flevees.-andichannelsfor imp1_~‘oved - invésﬁiems' exceeding $50
system integrity can also incorporate new habitat million may be required. :

- features. Reduced diversions associated with water
use efficiency measures helps reduce diversion - .« .

eﬁ"ects on ﬁshenes

Potentlal beneﬁts of the habltat restoratlon program mclude'

. Reverses the decline in ecosystem health by reducirig or eliminating factors which
‘degrade habitat, impair ecolog1ca1 functions, or reduce the populatlon size or

"health of species -

e . Producesa healthy Bay-Delta ecosystem that prov1des for the needs of plants,

animals, and people using the system

> Supports sustainable production and survival of plant and Wlldllfe species,
~ including resident species as well as mlgrants such as the waterfowl that use the

Pacific Flyway each winter
. Reduces the conflict between fisheries
-and diversions; healthier fishery
populations could lead to reduced
. diversion limitations :

Water Use Efficlency Program

The CALFED Water Use Efﬁctency element .
approaches water use efficiency from a policy

perspective. In contrast to all other Program elements,

. Performénce
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few technical issues are addressed. This approach is AR .
necessary and appropriate because implementation - | . Water Use Efficiency Program' :
of efficiency measures occurs mostly at the local and .- .. TIssues‘and Concerns
regional level by local agencies, not by State and - S '
federal CALFED agencies. The Program’s policy
toward water use efficiency is a reflection of the
California’s legal requirements for reasonable and
beneficial use of water: existing water supplies must
be used efficiently, and any new water supplies that
are developed by the program must be used

~ The role of CALFED agencies will be twofold Fn‘st, they w1]1 offer support and incentives .
' through expanded-programs to provide planning, techmcal and financing assistance. Second, the

CALFED agencies will play an important role in prov1d1ng assutances that cost-effective -
efﬁcmncy measures will be implemented.: . .

Based on a more detaﬂed analys1s provrded in the Water Use Ejj‘iczency Techmcal Appendrx to
the Programmatlc EIS/EIR, estimates of potential conservation and water recycling are
summarized in the following table. Values represent water savings expected to occur for future
conditions regardless of the outcome of a CALFED solution (termed no-actlon) as well as the
incremental savings expected from a CALFED solution. :

* Net Water Savings !
(1 000 acré-feet annually)
‘ 'Urlraan“ Agnculwre o [ Urban
‘ L . Conservation Conservation ‘Recycling
CALFED No Action o S ‘;l
(occur as future trends in absence of'a . 1480 230 . o L170
Bay-Delta solution) o s L
CALFED Program - '
(result of CALFED Program actions) oo 740 160 - 550 -
Total } o 2,220 390 1 1720 .
| | |  GramdTotal | 4330

1. “Net water savmgs” is water available for reallocatron to other water supply uses. Reducuons in applied water -

‘ Would be greater.

Wlth respect fo urban and agncultural conservatron, the program proposes to rely largely on
locally-dxrected processes to provrde endorsement or certrﬁcatron of urban and agncultural water
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supphers that are properly analyzing conservation measures and are implementing all measures -
* that are cost-effective and feasible.’ Organizations composed of water suppliers and public.
interest or. environmental groups already exist that may be able to serve this function.

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

" The water use efﬁclency program element mcludesthe followmg programmatr’c actions.

'Conservauon related actrons include:

el Work with the Cahforma Urban Water Conservatron Council and the Agncultural |

Water Management Council to identify appropriate trban and agricultural water
conservation measures; set appropriate levels of effort, and certify or endorse
water suppliers-that are implementing cost-effective feasible measures.

.« - “Expand State and federal programs in order to provide sharply increased levels of -

planning, technical, and financing assistance, and. develop new ways of prov1dmg
assistance in the most effective manner.

.- Help- urban Water supphers comply with the Urban Water Management Planmng
o Act: Tel * '
" e . Help water supphers and water users 1den11fy and rmplement Water management .

* measures:that can yield multiple benefits mcludmg 1mproved water quahty and-
: reduced ecosystem impacts. r : L

Water recycling actions include:

. Help local and regional agencies comply with the water recycling provisions in
" “the Urban Water Managenient Planning Act.,
» -, Expand State and federal recycling programs in order to provide sharply mcreased
- » levelsof planmng, technical, and financing assistance, and develop new- ways of
- ‘providing assistance in the most effective manner. T
e - - Provide regional planning ass1stance which can increase opportumtres for use of
- 'recycled water.

Assurances will play a critical role in the Water Use Efficiency program element. . The assurance
‘mechanisms are structured to ensure that urban and agricultural water users implement the . )
- . appropriate efficiency measures. Asa prerequisite to obtaining CALFED program benefits -

fadd

(receiving “new” water, participating as a buyer or seller in a water transfer, réceiving water from

a drought water bank) water suppliers will have to show that they are in compliance With the

. applicable urban or agricultural council agreements and applicable State law. This requlrement
will result in serious analysis and implementation of ¢onservation measures identified in those
agreements. In addition, the Program is considering a requirément that recipients of “new” or
transferred water meet water measurement and volumetric pncmg requirements developed under
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the Central Valley Project Improvement Act

A hlgh level of water use efﬁcrency may also be assured through the concept of lmked
‘ 1mplementatron Wrdespread demonstration of efficient use by local water suppliers and
‘ irrigation districts could be a prereqursrte to CALFED unplementatron of other Program actions

for water supply rehablhty

‘ Econonnc analyses are underway whrch will compare water use efﬁcrency opttons (mcludmg

consérvation, recycling, and transfers) and new facilities arid identify least-cost ways of meetmg
CALFED objectives. These analyses are expected to bettér define the mix of demand .
management optlons and water supphes from new facilities. CALFED w111 work w1th
stakeholders on techmcal and 1mplementatlon 1ssues as these analyses proceed ‘ :

The water use efficiency program remains = | water Use fficle Pro am .
relatively unchanged among the alternatives. . _H—“*E——M'Fac ts and Fi :
However, depending on the alternative, more or ’“——‘M :
less implementation of water use efficiency =~ | T Remams relauvely unchanged
. measures may occur at the local level as water - X " between alternatives. .
- suppliers integrate efficiency measures into their " Isan‘essential patttof overall
. - water managemen .
integrated resources planning. The effectiveness of e .E; hasis lsg_on o eiding
= . water use efficiency methods can be enhanced hy _ - technical, planning, financing
storage of the saved water for later use. For ~ ~ T gssistance. -
example, the groundwater banking and conjunctive | : = . " Could exceed $0.75 bﬂhon over
- {ise progtams-in Delta‘export areas'suchasthe San | 20-30 years. May require
Joaquin Valley-and the Tulare Lake Basin and in - © . ahnualinvestment exceedmg
_ the Sacramento Valley could enable waterusersto - | $25 mﬂhon- e
bank conserved water for use in times of shortage. e s

The extent of feasible water recyclmg is affected
by efforts to maintain and i improve water quahty

: Source water that is h1gh in salinity may not be smtable for subsequent recyclmg

. Potentlal beneﬁts of thie water use efﬁctency program mclude

°« Reduces demand for Delta exports and reduces related entramment eﬁ'ects on
fisheries . ‘ .
Can help in trmmg of diversions for reduced entrainment eﬁ'ects on ﬁshenes )

. Could make water available for transfers
- | May improve overall Delta and tributary water quality .
o Could reduce the total salt load to the San Joaqum Valley
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‘Water Transfer Framework Pohcy

Storage and Conveyance ' , Variable

Water transfers are currently an 1mportant part of water
management m California, and offer the potentlal to
play an even more significant role in the future. An
open and active water transfers market will improve the”
economic efﬁc1ency of water use, will provrde an .
incentive for water users to 1mp1ement cost-effective
conservation measures that yield transferable water, -
and will help ensure reallstlc evaluation of the cost-
effectlveness of any new supply development The .
Program is addressing water transfers from both a
. technical and policy perspéctive. Technical _
* considerations related to conveyance and storageare | ' N

discussed later in this Teport. A water transfer policy Water Transfer Framework Pollcy
framework is being established to resolve many of | . Lssues and Concerns
. the issues that currently constrain transfers or raise )

~ concerns when transfers do occur. ' )

Performance

' The po]icy framework is expected toprovidean
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 " _
management practices which will improve water use ' ' L S Y e
efficiency. Transfers can also provide water for env1ronmental purposes m addltlon to the \ B L
minimum mstream ﬂow reqmrements

' Water transfer pohcy must also prov1de ameans of ensurmg that water transfers do not merely
improve short-term water supply reliability at the expense of local communities or groundwater '
resources. Reductions in groundwater<an occur -when users of surface water transfer this water
to others and switch to groundwater instead. Local communities can be. aﬁ’ected when
agricultural land is taken out of production in order to transfer the water that would have been
used for irrigation. All of those dependent on an agricultural economy -- from- farm workers to
farm equipment mechanics - can be adversely affected. Strong mechanisms-te-avoid or mitigate
water transfer impacts to third partles and groundwater resources w111 be essential elements of a
CALFED water transfer pohcy

The CALFED water transfer element proposes a pohcy framework for water transfer rules,
baseline data collection, public disclosure, and analysis and monitoring of water transfers, both
short and long-term. The element, in its final form, may also identify areas where additional
regulation or statutory changes are desirable. Such modifications to existing pollcy are expected
to facilitate the water transfer market, although the annual volume of transfers will still be
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dependent on locally developed agreements and assurances.

Development and refinement of the Program s water transfers policy w111 be gmded by several

i - Watershed management is a broad term used to

.  describe diverse actions that maintain or improve

. environmental conditions throughout a watershed..

~ There are many potential watershed management

actions in the Bay-Delta system that are consistent
with the CALFED rhission and can contributé to
méeting CALFED objectives for ecosystem quality,
water quality, water supply rehabrhty, and levee and’
channel system mtegnty ‘

‘Watershed Management Coordination Plan . -

The Program’s approach and level of involvement
in watershed management actions will vary
according to the location where these actions take
place. The Bay-Delta watershed can be divided
into two distinct areas that reflect d1ffenng phys1ca1
charactensﬁcs of the watershed ‘

_The upper tnbutary watershed above -

g = cntena that form the basis of Cahforma transfers pohcy

 Water transfers must be Voluntary . '
“These transactions must result in transfers that are real, not Just paper. ,

Water rights of sellers must not be impaired:

- Water transfers must not harm fish and wildlife resources and thelr habitats...
A Transfers must not cause overdraft or degradation of groundwater basins.

Entities receiving transferred water should be required-to. show that they are.
making efficient use of emstmg water supplies.
Water districts and agencies that hold water rights or contracts to transferred water

* 'must have a strong role in determining what is done.

The impact on the fiscal integrity of the districts and on the economy of small

" agricultural commumtles cannot be 1gnored

o

1
Variable
Program
Elements

‘Common -
Program
Elements

Performance - |

Watershed Management
* Issues and Concerns

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 elements. CALFED and the CALFED agencies will be 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 helping to-
coordinate these activities. Coordination is important because there are so many entities working
on watershed management: individuals, local conservancies and other non-goverrimental )
organizations and government agencies at the local, -regional State, and federal levels.

The followmg are examples of watershed management prO] ects that can make nnprovements n -
each CALFED resource area: L ‘ o

. Ecosystem Quahty Watershed pI'Q] ects wh1ch improve riparian | habltat along
- streams, increase or improve fisheries habitat and passage, restore wetlands, or
restore the natural stream morphology affectmg downstream flows or species may
benefit ecosystem quahty

. Water Quality - Watershed management activities may benefit water quality in .
~ the Delta by helping to identify and control nonpoint sources of pollution and
" identify and implemenit methods to control or treat contaminants.. Watershed
. .projects which reduce the pollutant loads in streams, lakes, or reservoirs ‘could :
} measurably improve downstream water quality '

o .. Water Supply Rehablhty Meadows and npanan corndors in the upper watershed
tend to slow the rate of runoff and allow more percolation of water into aquifers.
_ When meadows erode and riparian corridors are degraded, runoff during storms P
.- can-occur at higher rates, This makes flood management more difficult and P
* reduces the 6pportunities to capture runoff in downstream reservoirs. ‘Watershed
A management projects to restore meadows and riparian corridors can attenuate the
~peak flows that occur during storms and allow more of this water to be absorbed
into, aqulfers of the upper watershed. This water can contribute to increased.
. stream base flow later in the season which i improves water supply reliability. and
provrdes env1ronmental beneﬁts for fish and w11d11fe :

. Levee and Channel Integnty - Attenuation of ﬂood ﬂows coming from the upper
L 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 ma.mtam the mtegnty of Delta levees. .
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.. Inaddition to the common program elements described above some of the alternatives include
F~ . provisions for new or expanded water storage. Each alternative mcludes modification of Delta
. conveyance. The vanable program elements for storage and conveyance are descnbed below

Storage'
™"+ Storage of water in surface reservoirs or groundwater .- S
£ basins can provide opportumues to improve the timing SeagemdConmpuee | LRAER

Elements

and availability of water for all uses. The benefits and
impacts of surfice and groundwater storage vary
depending on the location, size, operational policies, and
 linkage t6 other Program elements. By cautiously - -
diverting water irito storage during times of high flow and
low environmental rmpaet, more water is available. for
release for environmental and consumptrve purposes..-
during dry periods when conflicts over water supplies are
cntlcal Properly managed, storage turns low value water into hrgh value water for all uses.

Pearformance. -

D S Surfaee storage also prov1des other 1mportant .
' . benefits including flood control, power generation Stor ag e
and regulation, and recreational opportunities. - . “Issues and Concerns
~However, construction of surface storage reservoirs - | = T
can result in significant terrestrial and aquatic
impacts and is generally very costly.. Groundwater.
storage, in general, has fewer terrestrial and aquatic
impacts and is less costly than surface storage, but is
-+ limited in flexibility due to slower rates of storage
and withdrawal compared to surface storage. Other
issues such as adverse effects on third parties and
fish and wildlife, land subsidence, and degradation . - o
of water quality in aqulfers must be addressed before 1mp1ementmg any groundwater storage

program.

A srgmﬁcant amount of. storage exrsts in the Sacramento San Joaqum system today Beginning
in the 1920s, large reservoirs were built in Northern: California for hydroelectric power, flood
control, and to provide a more reliable source of water supply. There are now over 30 major
reservoirs within the Sacramento — San Joaquin system with a combined gross capacity of over
25 million acre-feet (MAF). Average annual unimpaired runoff (the amount of runoff that would
occur in the absence of dams and diversions) in the two river basins is about 27 MAF.
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During Phase Il of the Program, various types of ~—————F———— ———
new storage were evaluated for their pofential to SOME DELTA FLOW STATISTICS'

. contribute to an overall approach to meeting

. Program objectives. Based on practical =~ = . | Flow patterns through the Delta channels
. expectation of acceptable levels of 1mpacts total | are influenced by tidal actions and export "
costs, and potential beneﬁ_t_s the a range of new operations. For the penod 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, with the Sacramento River
storage was considered a reasonable range for . contributing about 62 percent and the San.
- study purposes; much more detailed study and . | Joaquin River contributing about 16 pércent.
. significant interaction with stakeholders will be. - . | Of this total inflow, about 18 percent was
‘tequired before specific locations and sizes of new - | exported at the SWP-and CVP export-
- storage are proposed. For the’ purposes of the facilities in the southern Delta, while about
. Phase II evaluation, an inventory of potential new | 76 percent went to outflow. to the San .
. storage projects was compiled. Those projects .| Francisco Bay. Delta inflow, export, and net o
‘that appeared most feas1b1e were ‘evaluatedto . - . | outflow rates are dwarfed by tidal flowsin S
provide representative i mformatlon oncosts and.. - | theDelta. During the 1980 to 1991 period, g
benefits: - A more eomplete_ screening process, - winter outflow in the Delta averaged about
taking into account potential environmental - . | 32,000 cfs and summer outflow averaged -
impacts, engineering feasibility, costs, and : about 6,000 cfs, compared to-average tidal
beneﬁts, will proceed over the coming months. . .-| flow (ebb or flood) through the Golden Gate

N | 0£2,300,000-cfs and-at Chipps Islarid in the
Vanous types of storage would provide different . | Western Delta of 170,000 cfs. !

' kinds of benefits that could contribute towards the - e e
multiple Program objectives. Storage upstream of -
the Delta would function differently than storage =~ - e
adjacent to export canals downstream of the Delta. Off-stream. surface storage prov1des dlﬂ"erent
benefits and generally fewer environmental 1mpacts than on-stream surface storage.
Groundwater banking and conjunctive use programs-could enhance benefits.provided by surface
storage. Descriptions and examples of the various. types of storage evaluated durmg Phase II of .
the Program are prov1ded below. » S :

. Upstream Surface Storage

. Runoff from upstream tnbutanes to the Delta usually occurs in large volumes over short penods
* of time in the winter and spring. New storage upstream of the Delta could store a portion of
these flows in excess of instream flow requirements and water supply needs. While detaining
water in storage, care must be taken to maintain periodic peak flow events in rivers that provide
for natural fluvial geomorphological processes, including the moving and cleansing of gravels,
which are important to aquatic 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

; .
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percentage of large peak river flows 'can be diverted to off-stream storage. -

' Water could be released from upstream surface storage when needed to 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 from off-stream storage in the
Sacrameénto River basin directly to local water users, reducing. existing diversions from the
. Sacramento River during periods critical to fisheries. Water released for environmental purposes .
" could include pulse flows to help transport fish through the Delta.. Water could also be released
 to provide sustained flows for riverine and shallow water habitats and improve water quality 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
‘River could provide water for instream and consumptive use purposes ﬂood control
o mstream water temperature control and hydropower ' S -

‘ Sxtes-Colusa Reservon' Storage in this new off-stream storage reservoir in the
+- Sacramento Valley would be limited by conveyance capacity from the Sacramento River
* to.the reservoir. The reservoir could be filled during periods when diversions from the -
- river would have low impacts on fisheries. Water stored in the reservoir could be used to
supply Sacramento Valley agriculture, thereby reducing agricultural diversions from the
T ' . river during times more critical to fisheries. Water from the reservoir could also be
. : - released back into the river, dlrectly or through exchange to increase ﬂows at cntlcal
: penods A . PR , .

Enlargement of Mlllerton Reservon' Whlle this prOJect appears proh1b1t1ve1y
expensive, this additional storage on the San Joaquin 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 conjunctwe use operatlons in the San J oaqum Va]ley

o Montgomery Reservon' Th1$ off-stream storage proJect on the Merced River in the San
Joaquin basin also appears prohibitively expensive. Water stored in this facility could be
used to increase environmental flows during drier periods, directly to water users, or to.

. enhance groundwater conjuncuve use operahons in the San J oaqum Valley

. B

In-Delta Surface Storage

In—Delta surface storage could be developed by convertmg one or more- Delta 1s1ands into
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 harm to.fisheries would be lowest. Water could be released directly into the Delta
during drier periods for environmental, in-Delta water supply, or water quality need. A direct
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connection to State Water Project (SWP) and Central Valley'PrOJ ect (CVP) export facilities
might also be provided to allow stored water to be exported during penods when curtalhng south
Delta d1versrons could beneﬁt ﬁshenes . _ . .

Several concerns regardmg m—Delta storage must be resolved If the stored water is to be used

for drmkmg water purposes, there may be a need to evaluate sealing or removing the- naturally

occurring peat soils from theé islands to avoid the release of organic.carbons. This could add
 significant expense to any in-Delta storage project. Foundation and slope stability concerns -

associated with Delta levees could limit the rate of water removal from in-Delta storage thereby
- reducing operational flexibility and potentlal benefits. -

Examples of potentlal m-Delta surface storage mclude

| Bacon, Woodward and Vlctorra Islands These Delta 1slands might be converted to
m—Delta storage by reconstructing the surrounding levees, providing a screened inlet _
facility, and connecting the islands to one another.and to Clifion Court Forebay with - -
inverted siphons. Together, these three islands might provide about 200 thousand acre -
feet (T AF) of storage. Real-time monitoring might guide operations to determine when

- species of concern are not present and water may be diverted into storage and when to

g .release ‘water from storage and curtail south Delta CVP and SWP d1vers10ns

" An alternatrve to mundatlon of prime Delta agncultural acreage Would be to develop
‘storage facilities near the Delta (such as an expanded Los Vaqueros) that would, like in-
Delta storage, provrde the abrhty to store water whrle enablmg maximum flows durmg
wet perrods oo . L ,

- .

South of Delta Oﬁ'—Aqueduct Storage ‘

A version of off-stream storage south of Delta: off-aqueduct storage could be ﬁlled by d1versrons
through the Delta Mendota Canal or the California Aqueduct. Examples of existing off-aqueduct ‘
storage include San Luis Reservoir and Castaic Lake. - New off-aqueduct storage would be filled
by increasing Delta exports during periods of high flows and least potential harm to Delta
fisheries. Water stored in new.off-aqueduct storage.could be released to meet export needs while
curtailing export pumping from the Delta during times of heightened environmental sensitiVity in
. theDelta. Filling of off-aqueduct 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 dehvered drrectly for use without Delta operatlonal constramts o :

Examples of south of Delta oﬁ‘-aqueduct storage mclude

Enlarged Los Vaqueros Reservoir. This off- stream storage reserv01r, currently under
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constructron with a planned capacrty of 100 TAF could be expanded to store about 1-
MATF of water supply. ‘Because 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 Aqueduct and Delta-Mendota Canal, a direct intake could be constructed from
the Delta to Los Vagqueros. Tlns would allow greater drversron capacrty durmg hrgh ﬂow
penodsmtheDelta S . : ; .

" Los Banos Grandes Reservon' This reservoir would be filled with water exported
through the California Aqueduct during periods of high flow, allowing water to be
released for use while exports are curtailed from the Delta during times most sensitive to
fisheries.- Los Banos Grandes has received extensive study over the past two decades,

. . including detailed surveys of biological resources. While the project appeats to bé among
the most economical of piospective surface storage reservoirs, the feasibility of
- mitigating several s1gmﬁcant envrronmental nnpacts assocrated with the proJ ject has been
questloned. : Lo - :

Groundwater Storage - - RN

. Groundwater storage can take the form of direct .groundwater bankmg operations or | groundwater |
~ conjunctive use operations. Under a groundwatér banking program, water is stored in depleted

groundwater aquifers through spreading grounds or direct injection and withdrawn from storage

‘by pumping, similar in operation to a surface storage reservoir. Operations are limited 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 programs can be enhanced if surface storage is available to store high flows more:
‘ qmckly and release them for groundwater storage at lower rates. .

" Undera groundwater conJunctrve use operatlon, surface water is diverted for agncultural or .

urban use during wet years; allowmg underlying groundwater aquifers to recharge naturally and -
from percolation of excess applied water. During dry years, water is pumped from groundwater
storage to meet the 1dent1ﬁed agncultural or urban needs, allowmg reduced d1vers10n of surface

. water from rivers.

Groundwater bankmg and conjunctive use operations rangé in scope 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.
Recently, more formal programs such as the Semitropic Water Storage District’s water banking
agreement with Metropolitan Water District of Southern California have become more common
place. While groundwater storage operations are an important water management tool,

' | significant issues such as adverse effects on third parties and fish and wildlife, land subsidence,
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and degradation of water quality in aquifers must be addressed on a case by case basis before. ‘
implementing any groundwater storage program Guiding principles to address these issues were o
discussed in Chapter 2. o t ‘ W

Examples of potenual groundwater storage operatlons mclude

Amerlcan Basin Conjunctlve Use PrOJect Th1s project, located in western Placer _
County and southwestern Sutter County, is currently under mvestlgatron by the California -
Department of Water Resources (DWR) in cooperation with a group of local agencies.
State Water Project water would be delivered for agricultural use in this area in wet and
:above normal years, reducing groundwater pumping and providing “in-lieu” recharge
during those years.  In dry and critical years, these agricultural users - would pump
groundwater to'meet local demands, foregoing diversion of surface water supphes that
would be made ayailable to the State Water pro_] ject. :

Kern Water Bank. The Kern Water Bank was studred extens1vely and partlally
- implemented by DWR during the 1990s. As originally envisioned, the Kern Water Bank
would consist of a Kern Fan Element operated by DWR for the State Water Project and
several conjunctive use elements operated in cooperation with local agencies. . The Kemn
Fan Element, consisting of conveyance facilities, spreading grounds, and extraction wells,
- is currently operated:by a local authority. Surplus flows from the Kemn Riverare . . ' '
~ recharged when available, as well as SWP supplies delivered through the California .
‘Aqueduct in wet years. Additional recharge and extraction faclhtres could allow

expansron of storage in the Kern Water Bank S _ L : T .
.Conveyance |
The Delta conveyance element of the Program describesthe -A [ sompadomeance " yarable

various configurations of Delta channels for moving water-
through the Delta and to the major export facilities in the -
southeri Delta. While there are'countless combinations of
. potential modifications to Delta channels, three primary -
categories of Delta configuration options, as described

. below, were studied in Phase II of the Program. These
Delta conveyance options were the primary distinguishing
.feature among the three broad categones of alternatives
studred mPhaseII o S

Performance .

' Under the Program s No Actlon assumptlons additional exports are expected. from the Delta in
the future as statewide demands for water increase. Currently, the combined physmal capacity of
'SWP and CVP- export facilities in the southern Delta i is approximately 15,000 cubic feet per
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- .operable fish control barrier at the héad of Old
‘River, and flow control bamers Under the DWR
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second (cfs). However, a U.S. Corps of Engineers
permit limits exports through the SWP export
facility to 6,680 cfs, except durmg some winter
months when marginal i increases are allowed. The
Depar(:ment of Water Resoutces i is currently ,
proposing an Interim South Delta Improvements .
Program, including a new intake structure into.
Clifton Court Forebay, channel modlﬁcatlons an

- Conveyance -
~ Issues and Concerns

proposal, these lmprovements would allow the .
permitted export limit at the SWP export facility to
be increased to full physical capacity of 10 300 cfs. Of course, use of th1s capacrty would be
hmlted by various Bay-Delta standards

Because of the potentral 1mpact on ﬂow pattems and Delta water quahty, the Delta conveyance
conﬁguratlon of an altematlve can greatly affect the performance of other Bay-Delta Program
elements. The three pnmary Delta conveyance conﬁgmratrons evaluated in Phase II of the

programare S : !

Exnstmg System Conveyance The Delta channels would be maintained essentlally in
their current configuration. One srgmﬁcant variation would include some selected
channel improvements in the southern Delta together with flow and stage barriefs at

* selected locations to allow for i increasing the permitted pumpmg rate at the SWP export
facility to full existing physical capacity of 10,300 cfs (snmlar to DWR s Intenm South
Delta Program). Other variations include constructing an intertie between the CVP
export facility and Chfton Court Forebay, and 1mprovements to SWP and CvpP ﬁsh
.screenmg fac1]1t1es

Modxfied Through Delta Conveyance Srgmﬁcant 1mprovements to northem Delta
channels would accompany the southern Delta lmprovements contemplated under the
- existing system conveyance alternative. Variations include a wide varrety of channel
. configurations, designed to improve flow patterns to benefit fisheries throughout the .
Delta, provrde ﬂood control, and improve water quality i in many parts ¢ of the Delta.

Dual Delta Conveyance The dual Delta’ conveyance alternative is formed around a
combination of modified through Delta channels and a néw canal or prpelme connecting .
the Sacramento River in the northern Delta to the SWP and CVP export facilities in the

~ southern Delta. ‘Capacities for this new isolated conveyance facility in the range of 5,000
cfsto 15 ,000 cfs were evaluated in Phase II of the Program. The new facility would
s1phon under all major waterways to minimize aquatlc lmpacts ‘
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‘12Alte'rnat'iveVariations' T B .

At the begmmng of Phase II, 17 altematlve vanatrons (later reduced to 12) were developed . = .
around the three broad alternatives resulting from the Phase I work. These are described i in detail
in the Phase IT Alternative Descriptions, May 1997 and are summanzed below. They '
represented a reasonable range of different configurations of Delta conveyance and storage

- assembled with the program elements for levee system integrity, water quality, ecosystem
quality, water use efﬁcrency, water transfers and watershed management coordmatron. -

5 »A_Alternatlve 1A combmes and mtegrates the program elements for levee system :

“ “integrity, water quality; ecosystem restoratron, water use eﬂielency, water transfers, and
watershed management coordmatron Wlthout addmg new storage and conveyance
facrhtles to supplement the status quo.

Alternatlve 1B - combmes and integrates the pro gram elements for levee system
~ integrity, water quality, ecosystem restoration, water use efﬁmency, Water transfers, and
watershed management coordination with select south Delta 1mprovements Alternatlve
1B builds upon Alternative 1A by. adding fish screens at the Banks and Tracy pumping
plants and an intertie between the Tracy pumping plant and Clifton Court Forebay. All
S common programs fitto gether as they d1d in Alternatlve lA ‘ _ ~
AIternatlve 1C- . builds on Alternative lB by addmg new conveyance to prov1de for - ‘ _
. increasingin the permitted south Delta pumping capacity to the full physical capacity.
. Alternative 1C is the same as Alternative 1B except that it mcludes new surface and
: groundwater storage facﬂltles throughout the watershed. '

‘Alternative 2A - 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 channel modifications
~ designed to improve water conveyance Altematlve 2A’is the “mmrm altematrve to
achieve 1mproved through Delta conveyance. It prov1des for more efficient water
conveyance from the Sacramento River through Snodgrass Slough; North Fork \
Mokelumne River, and Old River near Clifton Court Forebay. It also mcludes new fish
screens at the Tracy and Banks pumping plants, an intertie between the pumping plants,
and operable barriers or equlvalent in the south Delta. The alternative does not provrde
. add1t10na1 water storage

‘Alternative 2B - ‘combines and mtegrates the- pro gram elements for Ievee system
integrity, water quality, ecosystem restoratlon, water use efficiency, water transfers, and

- watershed management coordination with north and south Delta channel modlﬁcatlons :
designed for water conveyance and new surface and groundwater storage The

[
ioa
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alternative is the same as Alternative 2A except it adds new water storage facilities.

Alternative 2C - combines and integrates the program elements for levee system
integrity, water quality, ecosystem restoration, water use efficiency, water transfers, and
watershed management coordination with three new diversion locations for Tracy and

- Banks pumping plants. .The new diversions could be use separately or in combination to
.- provide increased operational flexibility. New in-Delta water storage would receive Water_

from one of these new diversions. The alternative also includes new fish screens at the
Tracy and Banks pumpmg plants, and an intertie between the pumpmg plants

Alternatlve 2D combmes and mtegrates the program elements for levee system '
integrity, water quahty, ecosystem restoration, water use efficiency, water transfers, and
watershed management coordination with system modifications in the north and south
Delta designed to improve water conveyance, to provide habitat restoration integrated

with the conveyance improvements and néw aqueduct storage south and downstream of

the Delta. The altemative provides for more efficient water conveyance from the

-Sacramento River through Snodgrass Slough, South Fork Mokelumne River, and Old

River near Clifton Court Forebay. It also includes new fish screens at the Tracy and

Banks pumping plants, an intertie between the pumping plants, and an operable barrier or

eqmvalent at the Head of Old Rrver

PR .-«Alternatlve 2E combmes and mtegrates the program elements for levee system
integrity, water quahty, ecosystem restoratlon, water use efficiency, water transfers, and.

watershed: management coordination with'modifications in the north and south Delta.

- designed to improve for water conveydrice, to provide s1gn1ﬁcant habitat restoration and .

additional surface and groundwater storage: - The conveyance and habitat portions are the
similar to those in Alternative 2D with the exception of the addition of conveyance and

“habitat on Tyler Island and the ehmmatron of the 10,000 cfs intake at Hood

Alternatlve 3A - combmes and mtegrates the program elements for levee system
integrity, water quality, ecosystem restoration, water use efﬁc1ency, water transfers, and
watershed management coordination with north and south Delta channel modifications

i designed to improve water conveyanee and a small (.5,000 cfs) open channel isolated

facility. This alternative is considered the “minimal” option for the dual Delta
conveyance Alternative. It also includes new fish screens at the Tracy and Banks
pumping plants, an intertie between the pumping plants, and operable barriers or

'equlvalent in the south Delta The alternatlve prov1des no new water storage

' Alternatlve 3B combmes and mtegrates the program elements for levee system

integrity, water quahty, ecosystem restoration, water use efficiency, water transfers, and
watershed management coordination with north and south Delta.channel modifications
desrgned for water conveyance, a small (5,000 cfs) isolated facﬂ1ty constructed asan
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open channel, and surface and groundwater storage ‘The alternatrve is the same as
Altematlve 3A except for the new water storage

3 Alternatlve 3C .combines and mtegrates 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 channe] modifications
designed for water conveyance and a small.(5,000 cfs) isolated facility constructed as a

« pipeline. It also includes new fish screens at the Tracy and Banks pumping plants, an

intertie between the pumping plants, and operable barriers or equivalent in the south
Delta. The alternative provides no new water storage.  This alternative is identical to

Alternatlve 3A except for the facilities assoclated wnth the plpelme configuratlon

o Alternatlve 3D- combmes and mtegrates the program. elements for levee system

integrity, water: quality, ecosystem restoration, water use efficiency, water transfers, and

. watershed management coordination elements with north and south Delta ¢hannel

. modifications designed for water coriveyance, a small (5,000 cfs) isolated facility

- constructed as a pipeling, and surface and groundwater storage. This alternative is
* ' identical to Alternative 3B except for the faclhtles associated wrth the plpehne
B configuratlon. : T .

Alternative 3E - combines and integrates the program elements for levee system -
integrity, water quality, ecosystem restoration, watér use: efﬁerency, water transfers, and

*.". watershed management coordination with north Delta channel modifications designed to

improve witer conveyance, a large (15,000 cfs) isolated facility constructed as an open
channel, and surface and groundwater storage. The alternative is'similar to Alternative

-3B except for the size of the isolated facility, and the elimination of Old River
' enlargement and barrier at I-Iead of Old R1ver '

Alternatlve 3F - combmes and integrates the program elements for levee system

© integrity, water quality, ecosystem restoration, water use efficiency, water transfers, and
" watershed management coordination with a combined isolated storage and conveyance

facility to transfer Sacramiento River flow across the Delta to Clifton Court Forebay. A

- connected chain of up to 8 lakes, created by ﬂoodmg Delta 1slands would convey water

via s1phons and pumps beneath Delta channels

Alternatlve 3G- combmes and mtegrates 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 channel modifications
* designed for water conveyance, a 5,000- cfs Deep Water Ship Cannel, a western Delta
conveyance tunnel and channel, and surface and groundwater storage.

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

~ Alternative 31 - combines and integrates the, program elements for levee system
" ‘integrity, water quality, ecosystem restoration, water use efficiency, water transfers, and -
watershed management coordination with three new diversion locations for Tracy and -
‘Banks pumping plants and surface:and groundwater storage. The new diversions could be
use separately or in combination to provide increased operational flexibility. One new in-
Delta water storage would receive water from one of thesenew diversions. The
alternative also includes new fish screens at the Tracy and Banks pumping plants, and an
intertie between the pumping plants. This Alternativeis-similar to Alternative 2C with
© one drversron extended to Hood and new surface and groundwater storage '

The first activities undertaken by the Program to reﬁne these altematrves were to modify or

" eliminate the ones that had technical problems, and to reduce the number of alternatives that

achieved the same Delta conveyance function. The following activities were followed during
this narrowmg of the number of alternatrves (depicted as “Step 1" n the adJ acent figure):

Identify and ehmmate technical problems
(technical problems not'evident whenthe. - = .* R [ ' TW'O St@ P rocess

17 Altcmauve Vanatrons

N Step:l-“."l.l ;

severely lnmt an altematlve s success)

(Coarse -

e Identrfy alternatlves with . Alternafive %)‘ A
' engineering/technical . Narrowing \ o
problems which must be \ Blminate
- resolved for the alternatrve to R : e -
: proceed. "' Detailed
e ' Modify each alternatrve 1f .. Evaluation _ o
" 'possible, to removethe . . .. . . Draft Prefetred Alternative
. . ‘technical problems.. - -
. ‘If modifications to the -
alternative cannot solve the -
problem the alternatrve is not practrcable and wﬂl be ehmmated
" Reduce the number of alternatrves (that achreve the same Delt_a conveyance" fu_nction');
. Identify alternatives that meet program objectives approximately the same and
achieve the same Delta conveyarice function. .
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. ~ Use engineering/technical and cost evaluations to compare Delta conveyance. .
" Consider adverse impacts of each alternative. If one alternative has significantly L
* higher costs for conveyance and/or greater adverse 1mpacts, 1t is not pracucable ‘
.and will be eliminated from further consideration. -

_ Five alternative variations were eliminated during this alternative narrowing process; These
“were: . Lo e . e -

e i . Alternative 2C - The intent of the alternative is to provide operational flexibility
. . by permitting multiple points of intake to-enable pumping to be discontinued at
* . locations where sensitive species are present in significant numbers, in order to
- - avoid entrainment. Analysis of the alternative indicated similar operational
" flexibility could be achieved through other alternatives at lesser cost. The
multlple mtake concept was still represented i Altematrve 3L

. Alternatlve 3C -Alternatlve 3A and 3C dlffer only in that the 1solated facility
.. .would be an open-channel with:alternative 3A and a pipeline in 3C.- The pipeline
- .has potential advantages in the degree of protection against toxic spills and other
- - advantages, but is much'more expensive. The CALFED agencies | decided to
* ..analyze a pipeline as a potentlal minor vanatron of 3A, as opposed to a stand- -
alone alternative. :

e Alfernative 3D -Altornative ‘3B and 3D differ only in that the iso‘lated facility S
B would be an open ohannel with alternative 3B and a pipeline in 3D. The pipeline ' o
- has potential advantages in the degree of protection against toxic spills and other . Do
- advantages, but is much more expensive. The CALFED agencies decided to
- analyze a pipeline as a potentlal minor variation of 3B, as opposed to a stand-
alone altemauve

- Alterhative 3F -Under this alternative, six major Delta islands would be
converted to resgrvoirs 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 agricultural lands, would have significant potential for degradirig the '
quality of export water supplies, and would be very expensive as compared to
. other alternatives for transporting water. through the Delta with fewer water
quality risks and Wlth reduced nnpact on prime agncultural acreage.

. N Alternatlve 3G -Thrs 1solated facﬂlty altemauve would take water from the
"~ 'Sacramento River in West Sacramento, use the ex1st1ng ship channel to its
southern terminus, then connect with a pipeline conveying water to Clifton Court.
" This alternative would require facilities to enable ship passage through the water -
supply conduit, and would require a tunnel under the-Sacramento River. The . ‘
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this alternative are similar to other alternatives, the cost of this facility would be.
to tunneling under the Sacramento River is untested.
The twelve reméining alternative variations are shown in summary fomﬁl"dr_l the following page:

The twelve cover the broad range of potential solutions surrounding the three alternatives. The
Programmatic EIS/EIR focuses on the potential consequences of the three alternatives (with the

.,
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‘I’ consequences.
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alternative was rejected because the biological and functional characteristics of .

much higher than for other alternatives, and its engineering feasibility with respect

twelve variations). See the main document of the Programmatic EIS/EIR for discussion of these
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The 18 Dlstmgulshmg Characterlstlcs

Lookmg s1mu1taneously at all the mformauon on how well the alternatives meet the obj ect1ves

and how well they satisfy the solution principles would be nearly impossible due to the large

-amount of information. Furthermore, many aspects of the alternatives do not vary from one
“alternative to another. They all mclude common program elements that make s1gmﬁcant

progress toward meetmg program obj eouves and retlucmg conﬂlct in the system

.. On the other hand, there are aspects that do differ among the alternatlves and itis these aspects,
. or dlsungmshmg characteristics, that guided the evaluation. These characteristics are important

when assessing the performance, impacts ; and overall merits of each alternatlve Followmg are
the 18 identified d1st1ngu1sh1ng charactenstlcs

‘ . ¢ In-Delta water quality - prov1des a measure of salxmty and ﬂow circulation for
four 2 areas of the Delta. The measure focuses on water quahty for m-Delta
agncultural uses. :

I Export Water quahty prov1des a measure of salinity, bromlde and total
' ‘organic carbon for four export diversion location from the Delta, The measure
focuses on municipal/industrial uses for the North Bay Aqueduct and Contra
Costa Intake and for agricultural and mumclpallmdustnal uses for the SWP and
CVP export pumps ' _ o

e Dwersxon Effects on Fxshenes mtended to include only the direct effects on
. fisheries due to the export diversion intake and associated fish facilities.
. These will vary depending on diversion location, size, type, method of handling
L bypassed fish, and annual volume of water diverted. The effects on flow patterns -
* in the Delta as a result of the d1versmn are addressed in the dlstmgulshmg
‘ charactenstlc for “Delta Flow Circulation” The loss of ﬁsh due to d1vers10n to
another route is covered in this effect

e. . Delta Flow Clrculatlon is mtended to include the dlrect and mdn‘ect effects of
- water flow circulation on fisheries due to the export diversions and changes
. In cross-Delta water conveyance facilities. These will vary depending on
diversion Tocation, size, type, and operation of conveyance faclhtles, and annual
volume of water diverted.

e Storage and Release of Water prov1des a measure of the envuonmental benefit
or adverse effécts of storing water in a new Program storage facilities and
releasing that water at'a later time of need.. Storing the water will generally result
in some degradation of environmental conditions and releasing that water, for

' DRAFT - For Discussion Only ’ .65 Program Alternatives

February 16, 1998

E—035263

E-035263



- DRAFT UNDER CONSTRUCTION- for discussion only

whatever use, will generally result in some environmental beneﬁts E

_* ... Water Supply Opportunities - is a measure of the change provided by the
' ) altematlves for water supply for the environment and for agncultural and urban
uses.

. '-_Water Transfer Opportumtres isan esumate of how well each altematlve can
' carry water that-may be generated through market sales or trades at different
_ locatlons in the system. -

* .. Operatlonal Flexrblhty provrdes an mdrcatlon of how Well each alternative can
shift operations as needed from time to time to prov1de the greatest beneﬁts to the
: ecosystem water quahty, and water supply reliability. '

o .South Delta Access to Water - isa measure of how the alternatlves aﬂ'ect local
access to water due to changes m water levels in the channels .

* . . Risk to Export Water Supphes is intended to. provrde a measure of whmh
R alternatives best reduce the nsk to export water supphes from a catastrophrc
L earthquake ,

¢ Total Cost will include the m1t1al cap1ta1 costs for the Program as well as annual -
’ ~ costs. Initial costs will include study, design, permitting, construction, mitigation, :
. acquisition, and other first costs of the Program. Annual costs will include - Pl
- operation and mamtenance momtonng, reoccumng annual purchases and other

N annual costs.. : .

. . Assurances leficulty is an estn:nate on how hard an assurance package W111 be b
" to formulate and get consensus among agencies and stakeholders. It is not an
: _assessment on the perceaved effectlveness of the assurance package

. Habltat Impacts - is an assessment of the adverse habitat 1mpacts dueto
plementatlon of the storage and conveyance faclhtles

.. A. Land Use Changes - is a measure pnmanly of the amount of agricultural land
' that would change to other uses by 1mplementat10n of the Program

. . Socio-economic Impacts include adverse and beneﬁclal impacts such as _
' ~ commercial and recreatronal ﬁshmg, farm workers power productlon, and other o
. -th1rd party 1mpacts L _ _ : : -
. | Conststency with Solution Principles - proyides a (iualitati\fe measure of how - -
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well the alternatives meet the Program solution principles. Alternatives which
violate the solution principles are not likely to be practicable or implementable. -
However, since the solution principles have been used throughout the Program
* development, it is unlikely at this point that alternatives will violate the solution .
. principles. The solution principles provide insight in considering tradeoffs among
. ‘the other d1st1ngu1sh1ng charactenstlcs in a balanced manner. SRR

e ' Ablhty to Phase Facrhtles provrdes an mdrcatlon on how. easy 1t will be to
"~ - . phase 1mplementatron of storage and conveyance facrhtres over tlme

. Bracklsh Water Habltat In the Bay-Delta system there isa sahmty gradient

‘between fresh and'salt water. In the western Delta is an area of important aquatic | ,

habitat with salinity levels of approximately 2 parts per thousand: The location of
this salt concentration, known as X2, is an mdlcator of changes in bracklsh water
- habltat among the alternatlves oL = c :

Moving TovVard a Préferred Al_tér‘native

The twelve altematrve vanatrons addressed in the Programmatrc EIS/EIR cover the broad range
of potential consequences of implementing a CALFED solution. The CALFED staff and
agencies will continue evaluation of the alternatives and, with the help of the public, will select a
preferred alternative pnor fo the Final Programmatlc EIS/ElR in late 1998.

As atool in movmg towards a preferred alternatlve, CALFED agencres sought to develop the
best alternatrve for each of the three main categories: ,

. Alternative 1 (existing system conveyance)
. . Alternative 2 (modified through Delta conveyance)
. Alternatlve 3 (dnal Delta conveyance)

The process began by lookmg how eaoh of the twelve alternatlve varratrons performed for the
preliminary evaluations of the distinguishing. charactenstlcs This assessment. provrded
information on where alternatives performed particularly well and where there were significant
deficiencies. The Program losked for modifications, including operational changes that would
resolve the major deﬁcrenmes and enhance the overall performance of Altematlves in each of the

'three categories.

Consxderatmns for the Fisheries and Diversion.Conﬂjct

One of the'primary problems presently encountered in the Delta is the conflict bettveen the need
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to maintain water deliveries and the sensitive fish. specws in the Delta which are drawn into the

pumps of the State Water Project, Central Valley Project and, to a lesser extent, the' Contra Costa
Water District intakes in the southern and western-central Delta.” Currently, there are
_requirements for pumping activities to be curtailed during periods when sensitive species are -
present in the Delta. Future evaluations may indicate the need for further restrictions. This is the
most important factor causing conflict presently and, left uncorrected, is likely to produce greater o
~ conflict in the future This conflict can be reduced in three bas1c ways:

B land to reduce water dernands. However, depending on water supply and- water . .

by utlhzmg best avallable technology to construct 1mproved ﬁsh screening’

facrhtles to physrcally avo1d ﬁsh entrainment in an operatmg export facility;

. -by prov1d1ng storage in or near the Delta or off-aqueduct storage south of the
Delta to enable export deliveries to. be contmued while pumpmg is curtailed; or,

‘ by relocatmg mtakes and/or developmg multlple mtakes to enable pumpmg to

occur from alternate locations in the Delta. This approach would- provide
flexibility for enabling pumping to continue from one location while a pumping

- restriction exists on. another locatron because of the presence of sensrtrve specles

'x

.land conversron to reduce demand; This approach would reduce the demand for ‘

witer but, as stafed in Chapter 2, the CALFED Program policy is not to convert

transfer opportunities, : farmers may choose to change cropping. patterns, -
temporarily fallow land, or permanently take land out of agncultural production.

Combinations of these approaches can be"apphed to achieve tore benéfit than would be -
- achieved by any measure by itself. CALFED made the followmg considerations to help move -
towards the “best” Altematrves 1,2 and 3

Consrderatrons on Screening - CALFED formed an Interagency Fish Faclhtres
" Technical Team comiposed of experts on the subject. This group has concluded that
. construction of advanced screen facilities were feasible up to 15,000 cfs, although no
" facilities of coniparable size exist. Like the current scieens, the new screen desrgns wrll
: strll be unable to successﬁ:lly screen eggs and larvae of all specres :

'In considering the optlon of upgradmg State Water Pro_] ect and Central Valley Project
intake screen facilities in the south Delta separately or as a single project, technical team
and engineering experts agree there are advantages to developing a combined screen
facility at the head of Clifton Court to support both projects, including potential cost
savings. Another advantage of a combined screen facility is that it utilizes an intertie
between the SWP and CVP conveyance channels. This intertie is generally recogmzed as

*adesirable feature fo increase operational flexibility, and is included in all three _

:
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alt_ematives.

As envisioried, screen facilities in the south Delta would 'includelow l‘iﬁpumps on the

- downstream side of the screens. . This feature allows the-use of fish screens over the

* complete tidal cycle and reduces velocities and scour rates in the supply channels.
‘However, such pumping during low tidal heights may exacerbate problems with water

- ‘elevations in the channels supplying Delta agricultural users. Thus, the use of such -
screens will require t1da1 gates, or other measures to. protect Delta agricultural water

supphes

-Considerations on Relocating Intakes and Multiple Intakes - Hawing a choice of Delta

éxport locations offers the potential to avoid peaks in fish abundance near 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 likely sensitive species can be avoided
* while expoits are continued. However, relocating intake poirits and developing multiple
.- points of intake are generally expensive, and in the case of alternatives that would require
: signiﬁcant disx"uption of Delta 'lands will have signiﬁcant environmental impacts.

An intake on the Sacramento Rlver would differ ﬁom an mtake in the south Delta in three

' mgmﬁcant ways

o Fewer species res1de year—round in the area of the upstream d1vers1on and
- therefore res1dent specws are much less exposed to entrainment there.

.« Bypass ﬂows across a d1vers10n at Hood would Iransport the screened ﬁsh

' without the need for salvage and trucking that poses a significant threat of
additional mortahty for fish screened. ﬁ'om the south Delta.

e Migratory spe01es of the -Sacramento Valley wﬂl all'be exposed to screens at

- Hood, whereas the south Delta diversion has much less direct effect on these
+ species. . For some:species, particularly striped bass, the new screens cannot
screen the vulnerable life stage and will therefore represent a relocation of
screening mortality from the south Delta to the Sacramento River.

The San Joaquin Rlver (near Stockton) has been proposed as potent1a1 point of intake.

" This possibility was evaluated with the result that water yield and water quality

associated with this point of intake would be madequate in relation to the cost ($450 | |
million) of constructing an intake on the San Joaquin River. Upstream flow requrrements

~ on the Sacramento River and the Vernalis flow requirement on the San J oaqum River
: place s1gmﬁcant constramts on the availability 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 downstream through the Delta towards
the ocean. Some observers believe that a major problem currently affecting fishery resources in
the Bay-Delta estuary is net reversal of normal flows in the Delta caused. by export operations in

‘the southern Delta. -Such flow disruptions cause damage to fishery resources by complicating or

.confusing fish movement which ultimately results in reduced reproductive success in sensitive
. species. - The alternatives bemg evaluated vary srgmﬁcantly in their effectiveness in addressing
. this problem. - , :

~ Use of Storage to Enable Export Curtailments - Storage in the Delta, near the Delta, or
* off-aqueduct south of the Delta (including groundwater storage) offer the potentlal to
: mamtam water dehvenes Wh11e d1vers1ons from the Delta are curtalled

| In-Delta storage (created by remforcmg levees on one or more 1slands and convertmg
them into reservoirs) and near-Delta storage (created in a location near the Delta, such as
--the Los Vaqueros reservoir site) would be functionally eqmvalent with respect to the
capability to respond very quickly to changing flow requirements needed to reduce
_fishery 1mpacts at critical times. The two are different in the respect that in-Delta storage
- would take prime agricultural lands out of production producing 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 and
with a higher volume for the same acreage, as compared to storage within the 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 without using aqueduct capaclty needed to fill other reservoirs during wet periods.
Water quality, environmental impact, : and redirected impact considerations, along with
cost mformatlon Wlll determme the ch01ce between these approaches

o Off-aqueduct storage south of the Delta could be used to temporanly curtail south Delta -
‘pumping without interrupting deliveries. -A range 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 con51derat10ns and the need to reduce the fishery/diversion conflict, CALFED
1dent1ﬁed the following features of the twelve altematrve vanatrons that should be modified to -
1mprove performance : . : .

Exxstmg Screens at ex1stmg Banks' and Tracy Pumpmg Plants -The madequacy of the
current facilities to prevent fish entrainment in the water project intakes, along with
_predation that occurs m Chﬁon Court, are major sources of ﬁsh losses in the system.
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New screens at existing Clifton Court Location - Currently, predation in Clifton Court

is believed responsible for major fish losses. While an improved screen at the existing

: location would significantly reduce entrainment, it would not affect predation in Clifton

e Court. The effectiveness and cost of constructing screens at the current location would

: not provide nearly the ecological 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 location, largely ehmmatmg ﬁsh from Clifton Court and thereby
elnmnatmg predatlon there :

BN , ‘ Shallow channel lntegrated with Snodgrass Slough - The ecology of Snodgrass Slough
‘ -+ could be significantly affected by channel mod:ﬁcatlons Construction of a separate
mtake channel would avo1d these 1mpacts and is, therefore the preferred approach

‘ Tyler Island Aquatlc habltat and Andrus Island Levee Setback Th1s feature Would _

- involve rémoving a major Delta island from agricultural production, and would create a -
major change in the Delta hydraulic system. However, the physical and biological -
consequences of this action are uncertain and would be known only after years of ,

o ‘operating and evaluating the system. Thus, the value of this investment would be subject
- ‘ to considerable risk. Similar water conveyance and flood control benefits can be obtained
o _ ~ through other, more well understood alternatives, with reduced impacts on Delta

b : ‘ agnculture ' '

' ~ -Mokelumne River Floodway Conversxon of Bouldm Island to Habltat Th1s feature

~ would involve removing a major Delta island from agricultural production, and would
. -create a major change in the Delta hydraullc system having unknown physmal and o

biological consequences. Similar water conveyance and flood control benefits can be '

obtained through other, more well understood conveyance conﬁguratlons with reduced
lmpacts on Delta agrlculture :

_ Unscreened mtakes on San J oaquin River, East Delta, and West Delta The beneﬁts
to fisheries assoc1ated with the flexibility of intake location that would be prov1ded by

. multiple unscreened intakes are thought by CALFED fishery experts to-be minimal as

.- compared to the in-Delfa construction impacts and costs that would be associated w1th
this optlon Other alternatlves exist to accomphsh s1m1lar operatlonal obJ ectlves

Alternatives 1A, 1B, 2D 2E,3H and 31 contam one or more of the less desrrable features o
described above.  Alternatives 2A, 2B, and 2D contained the feature of an mtake channel from
the Sacramento River integrated with Snodgrass Slough. Modification of the plan to isolate the

- intake channel from Snodgrass Slough in Alternative 2 would eliminate the environmental .
impact that would be caused to Snodgrass Slough and would make the altematlves viable from
that perspective. -
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The followmg alternatives were then subj ected to addrtlonal analysrs : BERIVE _ .
Alternative 1 - Vers10n C W1th and without add1t10na1 storage : |
Alternatlve 2 Versron A Wlthout add:ltronal storage and Versron B with addltronal storage

: ’Alternatlve 3- Versron A- 5000 cfs 1solated facrhty, w1thout ad(htronal storage .
' Version B - 5000 cfs isolated facility, with additional storage = S
Version E - 15,000 cfs isolated facility, with and without additional storage

Following these evaluations, CALFED included storage in each alternative for planning
_purposes. Storage from zero up to 6 MAF was considered a reasonable range for planning
purposes for.each of the three alternatives.  This figure of 6 MAF additional storage represented
 amaximiiim volume for planning purposes nota storage target CALFED also evaluated these

. altematrves wnh zero additional storage R

. CALFED also cons1dered potentral phasmg of the altematlves It may be pos51b1e to sequence
‘ .the development of storage to assure an appropnate amount. : .

Description of the Three Alte'rnativesh A - — l T

: Based on the analyses descnbed above CALFED developed the '
following three alternatlves to help move towards & preferred

e
B v 4

the three main categories. Each alternative includes the' six
common Program elements plus storage and conveyance. The
three alternatives fall within the range of the twelve altematlve
vanatrons evaluated in the. Programmaﬁc EIS/EIR. .

Performance

. The operatlon of storage and conveyance facrhtles in'the Bay-Delta system has a significant
effect on all CALFED Bay-Delta Program resource categories, including water supply reliability, -

.ecosystem health, water quality, and system vulnerability. -These existing facilities include

- -numerous reservoirs upstream of the Delta, diversion facilities for local and export water use on

the Sacramento and San Joaquin River systems, the Delta Cross-Channel, and the Delta export
faclhues of the State Water PI'OJ ect and Central Valley Pro_] ect..

The followmg bnef overview of operatmg criteria con51derat10ns apphes to each of the three
" alternatives. Each alternative description later in this chapter includes mformatron on operatmg
criteria used in the analyses. :
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- A variety-of protective measures, implemented under authorities such as the State Water

Resources Control Board Bay-Delta Water Quality Control Plan and the federal _Endangered
Species Act Biological Opinions for Winter-Run Salmon and Delta Smelt, govern operation of

. storage and conveyance facilities that affect the Bay-Delta system. Together these protectrve
) measures are known as the Bay-Delta standards

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

several decades and the demand for-water supplies from the Bay-Delta system has grown,
* progressively more protective standards have been implemented. Existing Bay-Delta standards -

were developed to provide environmental and water quality 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- undoubtedly trigger changes in standards to maintain -

adequate protections. If new 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 Bay:Delta will-drive changes in Bay-Delta standards. A
significant recovery of the Bay-Delta:ecosystem as a result of CALFED actions could lead to
some relaxation in protective measures over a twenty: to thirty year period. Conversely, if Bay-
Delta health contmues a long-term dechne addmonal protectlve measures can. be expected :

To evaluate the expected long-term performance of Bay-Delta Program altematrves itis
necessary to make assumptions regarding future operating criteria. - Existing; Bay-Delta standards
and operational practices were used as 'starting place in formulating these assumptions. :

- However, existing standards do not address the operation of new storage and conveyance .

facilities contemplated in the Program alternatives. To corhpléte the evaluation of alternatives,

. the CALFED agencies made assumptlons regardmg how ex1$t1ng standards might apply tothe - .

Program altematlves

: Many factors could affect future conditions in the Delta, mcludmg populatron growth and land

use changes, technological developments affecting water use and water treatment, advancements

in scientific understanding of biological processes, introduction and incursion of exotic.species.in -

the Bay-Delta system, and ocean conditions for anadromous fish. All of these factors could
affect the ultimate performance or the time required to achieve a high level of success of the
integrated Bay-Delta Program elements under any alternative, Higher levels of success of

- Frogram 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 lével of fisheries productivity, in time, relatively less protective
operatrng criteria could be acceptable. With a lower level of ﬁshenes productivity, more

' protectlve operating criteria could be necessary.

In recognition of the uncertainty ‘regarding fature conditions, CALFED agencies performed a
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sens1t1v1ty analysis to evaluate the effects of potentlal changes in operatmg criteria under the - .
- three Program alternatives. While specific assumptions were necessary to conduct model : Y
simulations to aid in this evaluation, no specific standards are proposed or endorsed by CALFED

~ through these assumptions. Changes in two of the most critical Bay-Delta standards were

" evaluated for illustrative purposes in this sens1t1v1ty analyS1s -the export-mﬂow ratio requlrement

and Delta’ outﬂow requirement. : . e - . .

The export-inflow ratio requirement, lcrioWn as 'the E-I ratio, limits Delta exports by the SWP and
CVP to a percentage of Delta 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 analys1s, ex1stmg E-I ratio -
reqmrements were compared to a more protectlve set of E-Iratios.

Whlle several Bay-Delta standards set minimum Delta outﬂow requlrements one of the most :
importantis kriown as X2. The X2 requirement sets the required position of the salinity gradient -
in the Estuary so that a salt concentration of two parts:per thousand is pos1t10ned where it may be
more beneficial to aquatic life. Freshwater releases.from SWP and CVP reservoirs are required
 to maintain the salinity gradient at set locations for designated periods of time during the months

- of February through June. In this sensitivity analysis; the existing X2 requirement was compared
to a less restrictive X3 requirement, where a salt concentration limit of three parts per thousand
was allowed at the locauons and t1me penods set in the ex1$t1ng standard

For this sen51t1v1ty analys1s, the CALFED agenc1es postulated that under less favorable ' A
conditions-and a lower level of success for all Bay-Delta Program elements, more protective EI S
ratios mlght be required under’ Alternatives 1.and 2. Thisadditional protection couldbe . -~ - S
necessary to reduce entrainment of fish caused by operation of the SWP and CVP south Delta -
export facilities under these alternatives. The CALFED agencies also.postulated that under more -
favorable conditions and a]ngh level of success for all Program elements, a relaxation in Delta
outflow requirements might be feasible under Alternatives 2 and 3. This adjustment mlght

ultlmately be poss1ble due to 1mprovements in Delta ﬂow pattems under these altematlves

Additional detaﬂs on operating assumptlons are spe01fied in the followmg descnptmns of the .
Program Alternatives and in Appendix __ to the Programmatic EIS/EIR. . '
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: Existin_gSystem Conveyance Alternative (Alt. 1) .

- Ecosystem Restoratlon The Ecosystem Restoratlon Program Plan, as drscussed earlier,
L would be 1mplemented with the following refinéments: .

a2 . | Chang'es in enwronmental water flows would be met through purchase of existing

" water from willing sellers and use of the new storage allocated to envnonmental
- 'water supphes

"y

e _ Habitat restoratlon identified for the south Delta area would be relocated to the
o northern and western Delta. ' This change would prowde for intensive habitat
restoratlon to be located prudently dlstant from the south Delta pumpmg '

- facilities.
e ' Incorpotate a portion of 1dent1ﬁed south Delta \mldhfe habltat w1th the setback

o 'levees along oid Rlver .

. Water Quality - The Water Quahty Program, d1scussed earlrer would be nnplemented
- L w1th the followmg reﬁnements

.

e " Increased emphasis on control 'of Delta Island drainage will be necé'ssaty to -
b - - achieve improvements in organic carbon concentrations in export water treated
‘ N for drmkmg Potentxal approaches mclude treatment and reroutmg dramage

Levee System Integrlty The Délta Long-Term Levee System Protectron Plan would be _
implemented as déscribed earlier. ' . :

. Water Use Efficiency - The Water Use Eﬂicreney Pro gram ‘would be 1mp1emented as
. descnbed earher )

Water Transfers Policy Framework The Water Transfer Pohcy Framework would be
’ 1mp1emented as descnbed earher ,

‘Watershed Management Coordination - The ‘Watershed Management Coordination
Would be lmplemented as descnbed earlier. .

|3 . Storage Fac‘ilities - The ranges of storage included in Alternative 1 are as follows: |
Sacramento Valley

- 0t03.0 MAF Surface Storage
. - 0o 250 TAF Groundwater Storage o

San Joaquin Valley

% . " DRAFT - For Discussion Only 75 : Program Alternatives .
. . : : ~ February 16, 1998

prmeren :
: E ]

E—035273
E-035273



DRAFT UNDER CONSTRUCTION- for discussion only

- 0t05'00TAFSur_faceStorage' - oo L ‘
- 0 to 500 TAF Groundwater Storage ' ' '5

In-Delta, Near-Delta, or off-aqueduct south of Delta
- 0t2.0 MAF Surface Stprage

. An option for extension of the TC Canal cquld provide multiple beneﬁts to the Pro gram
.. by providing conveyance to potential off-stream reservoir sites-and serving water to areas
currently supplied by the North Bay Aqueduct. This would allow elimination of the
- . North Bay Aqueduct diversions in an area of sensitive habrtat and providing the service
area superior water quality compared to that from the current diversion. As with the _
extension of the TC Canal, relocation of the North. Bay Aqueduct diversion to another
point on the Sacramento River prov1de ecosystem and water quality benefits. Relocation
would allow elimination of the current North Bay Aqueduct dlversmns in an area of
sensitive habitat and providing the service area superior water quahty compared to that
- ﬁom the current d1vers1on These wﬂl be evaluated in Phase III of the Program

Delta Conveyance - Delta channels would remain in their ex1st1ng eonﬁgurauon except
that Old River would be enlarged in the reach north of Clifton Court to reduce channel .
velocities and associated scourmg, and to enable the fish screen faclhty to operate more
effectively. : .

South Delta ntake Facilities - A new 15,000 screened intake with low Lift pumps would
~ be constructed at the head of Clifion Court and the SWP and CVP, would be connected
(intertied) to consohdate these intakes through a single screen faclhty

Fish Protection and Flow Control Barners To overcome problems w1th misdirection
of San Joaquin River fish, an operable fish control barrier would be constructed at the
. head of Old River, and operable flow control barriers or their equivalent would be
constructed in south Delta channels to alleviate the problem with reduced water levels
that would be caused by the fish control barrier and export operations. . An alternative to
- barriers might be to develop overland supply to south Delta 1slands that were affected by
. water levels or water quality problems. - .

Operatmg Criteria - Existing Bay-Delta standards were used as a startmg pomt to _
. evaluate the performance of Alternative 1. Some additional assumptrons were necessary
to account fornew faCIhtICS as described below : '

e ~ 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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e ~ SWP export facilities may be uéed to deliver water to CVP users.

- - Delta Cross-Channel gates are closed except for the months of July through
SO I‘October

| ', .A Sens1t1v1ty ana1y31s was performed to evaluate the effects of more restrictive E-I ratio

o tequirements under Alternative 1. Under this alternative, SWP and CVP exports would continue

" “from south Délta pumping facilities, resulting in continued reverse flows in many Delta channels.
"< CALFED agencies postulated that under less favorable conditions and a lower level of success =

for all Program elements, more protectlve E-I ratios might be necessary to reduce entrainment of o

. fish caused be operatlon of the SWP and CVP south Delta export facilities. These more

protectlve E-I ratios would reduce SWP and CVP exports during the months of November

‘ through June. The followmg ﬁgure detaﬂs the E-I ratros examined in thlS sens1t1v1ty analysrs

Alternatlve 1 Sens1t1v1ty Analysrs of Export -Inflow Ratlos :

Jav . Feb er Apr be Jun‘ . Aug “Sep Ot Nov Dec

-Ex:sllngElIRabos _ R o o
- ENRatio |65% ||35%-4537°|| 35%ofDelt’ajlnﬂow I -es%ef;oe:a'lnﬂow 1
. More ProtecbveE I Rahos ' o - , ; Lo

EARaiio ',~| 50% |[25% || 25%ofDefialnfiow || 65%ofDefainfiow ||~ 50% |
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- Modified' Though Delta Conveyance Alternative (Alt. 2)

Ecosystem Restoration -The Ecosystem Restoration Program Plan would be
implemented with the following refinements:

. Changes in environmental water flows would be met through. purchase of existing

- water from willing sellers and use ofithe new storage allocated to environmental
water supplies.
. . The modification of the Mokelumne River F loodway with setback levees,

. conversion of Bouldin Island to aquatic habitat, and construction of the East Delta

Wetlands Habitat will create about 5,000 to 10,000 acres more habitat than

. identified in the ERPP.

e Incorporate a portion of 1dent1ﬁed south Delta Wlldhfe habrtat with the setback
levees along Old Rlver

- Water Quallty - The Water Quahty Program, d1scussed earher, would be n:nplemented

Wlth the following refinements: -

. Evaluate relocatmg the water supply intake for North Bay Aqueduct to avoid salts

- and organic carbon that reduce the ability to recycle water, complicate -
- disinfection, and are sources of disinfection byproducts. Alternative 2 would not,
overall, result in itnprovemeit of North Bay Aqueduct export water quality, and-a

change of intake location would be necessary for North Bay Aqueduct water users

" to benefit from the Delta solution.

e “Relocate Delta island drainage discharges away to channels other than those '

- 1dent1ﬁed for conveyance modrﬁcatrons ‘

' Levee System Integrlty The Delta Long-Term Levee System Protectron Plan would be

1mplemented as descnbed earher

"~ Water Use Eﬂiclency -The Water Use Efﬁcrency Program would be 1mp1emented as

described earher

Water Transfers "The Water Use Efﬁcrency Program would be 1mplemented as
described earher :

Watershed Management Coordination - The Watershed Management Coordination
would be 1mplemented as descnbed earher . .

Storage Facﬂities - Construction of storage facilities 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 provided through this alternative, Storage would include
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both surface water impoundments and groundwater conjunctive' use. .-
- The r'anges of storage included in Alternative 2 are as follows:

Sacramento Valley o
- 0to 3.0 MAF Surface Storage
- 0t0 250 TAF Groundwater Storage

San Joaquin Valley
- = 0to 500 TAF Surface Storage
-0to 500 TAF Groundwater Storage -

In-Delta, Near-Delta, or off-aqueduct south of the Delta
. - 0t02.0 MAF Surface Storage T

As described for Alternative 1 an option for extenswn of the TC Ca.nal and/or relocatlon - _ ,
of the North Bay Aqueduct diversion to another pornt on ‘the Sacramento Rlver will be '
evaluated i in Phase I[I of the Program , : -

: Delta Conveyance Faclhtles Draﬁ Altematwe 2is based on Altematlve 2B. Its major
. structural features include a screened intake on the Sacramento. R.1ver near Hood. The
capaclty of th13 new d1vers10n facrhty would be on the order of 10 000 cfs ‘

A new 1solated channel would be constructed ﬁ'om Hood to McCormack Wﬂhamson : TS
- Tract to preserve the existing warm water fishery habitat in Snodgrass Slough. ‘A fish ' B
ladder or equivalent would be constructed to convey fish upstream past the pumps and :
screens to the Sacramento River. Consideration would be given to including turnouts to P
- provide flow for-Stone Lake Refuge and a Sacramento County groundwater conjunctive. . o
use operation. The McCormack Williamson Tract levee would be breached and the
~ island flooded to provide shallow water habitat and improve water conveyance. . -
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The Mokelumne River channel would be widened to improve water conveyance and

- flood control in the northern Delta: 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 channel would be replaced with new setback levees approximately
500 feet back from the existing channel. Existing levees would be removed where they
obstruct the new channel with the remaining portions converted to channel islands.
Existing improvements would be relocatéd or replaced where displaced by the widened

channel. The new setback levees
would be constructed in stages over
several years: When the foundations
of the new levees consolidate (over a
5+ year period), existing levees
would be breached.

- .~ A new 15,000 cfs capacity screened
intake with pumps would be '
.constructed at the head of Clifton
Court, and an interconnection of the
& CVPand SWP at Clifton Court
- would consolidate the project intakes
e .through a single screen fac111ty

Old River would be enlarged in the .

teach north of Clifton Court to -
reduce channel veloc1t1es and
associated scouring, and to enable "

the fish screen facility to operate
more eﬂ'ectlvely :

An operable barrier would be

. provided at the head of Old Riverto -
' maintain a positive flow down the

San Joaquin River and keep San

-Joaquin River fish in the river

channel. Ifneeded, flow and stege H

control measures would be included -

| Disclissidh of Phase IT Conveyance Options -

| The primary decision in reﬁning a through-

Delta alternative centers on the choice of which
Mokelumne River channel to widen and use as

the primary water conduit. Ascurrently ©
conceived, the North Fork would be the. majn

_conduit; however, it has also been suggested
| that the South Fork be used. Proponents of the

South Fork option suggest that this choicé
would improve water quahty and the ab111ty to
repel salinity intrusion from the Bay and ocean.
The current concept of i using the North Fork i is
based on the belief that the South Fork has™

L 1mportant habitat value that would be lost if the
| channel was enlarged. This regmn of the Delta

supports Swainson’s Hawk, Wmtenng

| waterfowl, western sandhill cranes, and -

' mlgratmg shorebirds, which all rely on the.
region’s large open expanses of rich agricultural
Jands for resting and foraging. Also, the South

Fork would provide important opportunities for
habitat enhancement as an element of the :

| Ecosystem Restoration Program element. - A

| final decision on this optlon will be made aﬁer
further study during Phase III of the program,
-assuming Alternative 2 should become the

Preferred Alternative.
on Middle River, Grant Line Canal, | referred Alternative
and Old River.
DRAFT - For Discussion Only - 31 ' g v— A“emaﬁves

Februcry 16, 1998

E—0352709

E-035279



. DRAFT UNDER CONSTRUCTION— far dzscusswn only

' 'Operating Crlterla Ex1st1ng Bay-Delta standards were used as a starting pomt to -
.. evaluate the performance of Alternative 2. Some additional assumptions were necessary
to account for new facrlrtles, as descnbed below -

e Improvements in south Delta channels and the SWP and: CVP export facrhtres
~ - would result in allowable use of full capacity of the SWP Delta export. facrhty, A
B Banks Pumpmg Plant, when all Bay—Delta standards aremet. - . -

e SWP export facrhtles may be used to dehver water to CVP users.
¢ .. Delta Cross-Channel gates are closed except for the months of July through - r
| October. L -

A sensrtlwty analys1s Was performed to evaluate the effects of more protective E-I ratio

- requirements and relaxed Delta outflow requirements’ under Alternative 2:- Under this alternative,
. SWP and CVP exports would continue from south Delta pumping facilities, resulting in
continued reverse flows in many Delta channels CALFED agencies postulated that under less -
' favorable condmons and a lower level of success for all Program elements, more protective E-I .
© ratios mlght be necessary to reduce entramment of fish caused be operation of the SWP and CVP . = ¢
+ south Delta export facilities. These more protective E-I ratios would reduce SWP and CVP | e
i exports.during the months of November through June. CALFED agencies also postulated that

.. under more favorable conditions and a high level of success for all Program eleéments, a

relaxation i in Delta outflow requirements might ultimately be feasible under Alternatives 2. This
ad_]ustment mrght eventually be poss1ble due to 1mprovements m Delta ﬂow pattems in the

Delta outﬂow requrrements exammed in this sensrtrvrty analysrs

e
3L

Alternatlve 2: Sensmvrty Analysrs of Export-Inﬂow Ratlos and Delta Outﬂow
‘ Requn'ements

. Jan  Feb - Mer . Apr . May Jin  Ju- Aug Sep ‘Oct Nov Dec
Existing E- IRatIos and Delta Outflow Requirements ' .
ElRatio . [65% | [ewien] [ So%orDelaiiion ][ G5%or Dola oW |'
- DeltaOutfiow [ X2Requirement 1. |

~More Profective E-l Ratios and Relaxed Delta Outflow Requ:rements

En Ratlo I 50% ” 25% I l 25% Of Delta Inflow - ” 65% of Delta Inflow ” 50% . '
Delta Outflow | - X3 Requn'ement _ ] .
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. Dual Delta Conveyance Alternatlve (Alt 3) o | . ' | ‘

- : Ecosystem Restoration -The Ecosystem Restoration Program Plan would be .
L 1mplemented with the followmg refinements:

e Changes in env1ronmenta1 water flows would be met through purchase of existing '
" water from willing sellers and use of the new storage allocated to envuonmental
" water supplies. -
. Habitat improvements along the North Fork Mokelumne River would be lnmted
- to establishing a riparian tree corridor' assocrated wrth the setback levees for .
- . modified channel conveyance.
e - Shallow water habitat identified for the Delta would be located in the eastem
. Delta by breachmg select portions of the east levee along the South Fork
Mokelumne Rrver and protectmg mtenor levee slopes , o

Water Qnahty -The Water Quahty Program dlscussed earher would be 1mplemented -
~ with the followmg reﬁnements ‘ e

. Evaluate relocatmg water supply mtakes (such as North Bay Aqueduct, Tracy, :
. and Contra Costa Water District mtakes) to-avoid-salts and organic carbon that
" . reduce the ablhty to recycle water and that comphcate dlsmfectron and are sources :
- .= of disinfection byproducts " ’
"“e: Actions to reduce contributions of organic carbon from Delta 1slands through
' treatment or dramage reroutmg may be unnecessary 4

~

" Levee System Integnty The Delta Long-Term Levee System Protectron Plan would be
implemented as described earher : : _

Water Use Eificlency -The Water Use Efﬁclency Program would be 1mplemented as
B descnbed earlier.
- V'Water Transfers The Water Use Efﬁclency Program would be lmplemented as

' descrrbed eatlier.

e Watershed Management Coordmatlon -The Watershed Management Coordmatlon
o -would be 1mplemented as descnbed earlrer

| 'Storage Facrhtres The ranges of storage included in Altematlve 3 are as follows

Sacramento Valley
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- 0to 3.0 MAF Surface Storage |
- 0to 250 TAF Groundwater Storage ,

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

o In-Delta, Near—Delta, or off- Aqueduct south of DeltaA :
- 0 t02.0 MAF Surface Storage '

Delta Conveyance Facilities - An 1solated facrhty of lO 000 + 2,000 cfs capacrty would

‘be constructed. An open channel is recommended over a p1pehne because the two appear

to have similar degrees of environmental 1mpacts and a pipeline will not significantly
improve insurance against future-increases in diversion capacity. Though a pipeline
would effectrvely prevent -accidental contamination over the reach of the pipeline, its cost

, would be much hlgher (Note: A pipeline was ongmally consrdered for a 5,000 efs

conveyance; a pipeline for a 10,000 + 2, 000 cfs capacity.is cons1dered 1mpractrcal from a

-constructron and cost viewpoint.)

The intake to the isolated facility would be in the Freeport-Hood vrclmty, and may

‘include dual points of intake. The mtake(s) would be screened. The isolated facility
~ would be placed along the eastern side of the Delta and connected to Chﬁ:on Court.

0perat10n of an isolated faclhty canbe expected o cause salinity of the central and south

g Delta waters to increase. Accordingly potential connection of south Delta islands could _
eliminate the need for the south Delta flow and stage’ barrrers and would srgmﬁcantly

improve water quality. Potential connection of Contra Costa and Tracy would

. significantly improve water quality. Potential connection of portions of San J oaquin 3

County to the new canal would provide a new source of high quality water and
significantly improve water supply reliability to this area of current groundwater -

. .. overdraft. The feasrblhty of mcludmg these optrons wrll be evaluated dunng Phase ]I[ of
- Program. _ : - - '

A new 5,000 £ 2,000 cfs screened intake wrth pumps would be constructed at the head of
Clifton Court, its siz¢ determined by the size of the isolated facility and the manner in

“which the dual facilities would be operated. Enlargement of Old River north of Clifton-

Court or enlargement of other channels may or may not be needed, depending onthe
amount of flow to be exported through the south Delta. The same 1s true of the ﬁsh and
flow control barners . C .

DRAFT - For Discussion Only S ' -85 . ‘ Program Alternatives

February 16, 1998

E—035283

E-035283



; "DRAFT UNDER CONSTRUCTION- for discussion only

COMPARISON OF OPEN CHANNELANDPiPELmE_ R o ‘
OPTIONS FOR ISOLATED FACILITY - -

Cogveyance Types and Environmental Impgcts - The 44-mile canal would generally consist of a trapezordal
section with gentle side slopes and a top width of around 600 feet and a depth 27 feet. The pipeline facility

would consist of side-by-side buried concrete plpelmes The total distance of the pipeline route disturbed
acreage is approximately the same as the canal alignment. The construction activities to bury the pipeline
would disturb similar acreage as the canal. However, the buried plpelmes would allow easier terrestrial access
from one side of the ahgnment to the other. . . :

Pumping Plants - Pumpmg plants would lift up to 10,000 + 2,000 cfs into the conveyance facility. An open
channel would utilize a smgle low operating head (10 feet) pumping plant and the pipeline would require a :
pumping plant with operatmg head of 150 feet. The incréased operating lift would substantially increase
operating and energy cost from around $2 million per year for the canal option to around $24 million per year
(based on a power rate of 40 mills) for the pipeline option. Given that the site acreage:for the two pumping
plants are about the same there would little differences in environmental impacts between the two plants.

Mm_ - In order to convey water across rivers and sloughs the open: canal would requute 11
inverted siphons. The siphons would cross under four major rivers and seven sloughs. The pressurize buried
pipeline would cross undér the same waterways The environmental impacts of these crossmgs would be
similar for both altemahves - .

" Bridge and Uﬁht_.y Relocations - For the open canal, bndges would be consnucted over the canal for all
county roads, state highways, and railroad crossings. The pipeline will cross under the same facilities. The
construction impacts of the two methods would be similar; however, the elevated bndges across the canal
would have more visual mpact than the buned pipeline. :

Water Quality Protection - The buried pipeline is less vulnerable than an open ¢ canal to introduction of
polhitants, such as those introduced by spills, storm water and agricultural runoff, and sabotage. Given that .
there is many miles of open water above the intake and miles of open water from the pipelines exrt mto Clifton
Court Forebay to the pomt of use, the added beneﬁt of this protectron appears mmor .

Safety - Both fac:htles would be desxgned to current safety standards and the safety components mcluded in the
project cost. There would be substant:ally less safety measures needed along the route of the buried. pxpehne
than the open canal. : . :

t

Seepage Protection - There would b insignificant, if any, seepage‘from the pipeline." Monitoring wells along
the route of the canal would be installed to identify areas that may have excess and facilities such as seepage
mterceptlon wells would be mstalled to protect ad_]acent lands from seepage problems.

Sei @ Both the canal and the plpehne would be de31gned to the Cahforma design code for selsm1c1ty The
cost for desrgn and constructlon for. selsmrclty are included i in the cost estlmate : '

&ght—of Wgy The nght-of-way w1dth for both conveyaince methods is similar.

Costs g:ompanson Preliminary capltal cost for the canal conveyance is around $1.4 Bﬂhom The pipeline
conveyance would be double this amount, or $2.4 Billion. In addition, the pipeline energy requirement is $22
Million more per year that the canal. While the pipeline remains for furthér consideration in Phase III of the
Program, its additional cost does not appear to be warranted , =
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P ' Comparmg the 1982 Perlpheral Canal and CALFED Alternatlve 3

' ‘CALFED Alternative 3 includes dual Delta conveyance, using modified Delta channels and an isolated
S " | facility to convey water from the Sacraraento River to the SWP and CVP pumping plants in the south

o Delta. How does this alternative compare to the 1982 proposal for a peripheral canal? Both include a
new facility to move water around the eastern edge of the Delta, but that’s where the similarity ends. The
main differences include scope of the programs, conveyance capacity and method, strategy to maintain
m-Delta water quahty, and 1mpacts on local resources. -

A big dlfference between the old penpheral canal and any of the CALFED altematlves is scope. Each of
the CALFED alternatives offers a comprehensive program to solve problems in the Bay-Delta system
related to water supply reliability, water quality, ecosystem quality, and levee system integrity, with flood
control lmprovements integrated with ecosystem restoration in both the north and south Delta. “The
penpheral canal was primarily intended to’ mcrease water pmJect exports and reduce ﬁsh eniramment
caused by these exports . . .

The old peripheral canal had a proposed capacity of 23,000 cfs. Among the variations of Altemattve 3,

only 3¢ approaches this magnitude of isolated conveyance with a 15,000 cfs diversion on the Sacramento ‘

River. The other variations would carry between 22% and 44% of the peripieral canal capacxty All ,

variations of Alternitive 3 include through-Delta conveyance that would continue to carry 33% to 66% of

P 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 by Delta exports rather
than an increase in export water supply.

. | The CALFED alternatives would improve Water quahty witha btoad range of actions that emphasme
S .| point and non-point source control. The through-Delta conveyance included in Alternative 3 would help
" | maintain in-Delta water quality, although salinity levels would increase in some areas. The penpheral
canaliincluded a feature to discharge Sacramento River water from the canal into Delta channels to
improve in-Delta water quality. This feature is not included in Alternative 3 because these releases could
cause anadromous ﬁsh to stray from the Sacramento River into the Delta, a very serious envn'onmental

impact.

A final dlﬁ‘erence between CALFED’s Alternativeé-3 and the old peripheral canal is the impact on local

. resources related to the way any new canal would cross existing Delta streams and channels:

. Construction of the peripheral canal would have blocked several ex1stmg waterways in the eastern Delta.
S This could have caused local drainage problems during high flows, and would have separated valuable

: habitat in the eastern Delta from the rest of the Delta ecosystem. Alternative 3 would prevent local
dramage problems and maintain the connection of the aquatic ecosystem by usmg 51phons to carry water
in the isolated facﬂlty undemneath e:ustmg Delta channels. ~ . '

® _
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' Flsh Protectlon and Flow Control Barners Operable barriers Would be installed if .
necessary at the head of Old River and elsewhere in the southern Delta to improve fish
migration pathways and to reduce the salinity of south Delta water and raise water levels.
Whether these barriers will prove necessary depends on how much export pumping is
.continued in the south Delta. The more flow is sent through the isolated facility the less

- need would exist for the barriers. During Phase IIT-of the process, studies would be -
- conducted to determme the need to supply good quality water to south Delta islands to
‘ ;mitigate any adverse water quality effects resulting from nnplementmg this altematlve '
. Studies must also be conducted to determine the necessity of relocatmg the pomts of
diversion to Contra Costa County to mitigate any negatlve water quality effects of -
unplementmg this alternative on that agency. o : . R

Operatmg Crlterla ‘Existing Bay—Delta standards were used as a startmg pomt to
evaluate the performance of Alternative 3. Some additional assumptions were necessary
- to account for new fac1l1t1es as described below: o

. o 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 facihty,
- ,-Banks Pumpmg Plant, when all Bay—Delta standards are met. :

o SWP export fac111t1es may be used to dehver water to CVP users.

° ‘,‘ Delta Cross—Channel gates are closed except for the months of July and August
October L . o '

. .SWP and CVP diversions through the isolated conveyance facility arenotbe -
" subject to E- ratio réstrictions, but total project exports, including 1solated
' 'conveyance facility diversions, are hrmted to 5,000 cfs in May.

‘. . Aminimum export of 1,000 cfs is required from south Delta SWP and CVP ,
' facilities during July through March to provide for in-Delta water quality, while
no diversions from south Delta famhties are allowed Apnl through June to protect
 fisheries. .

. During July through March, aﬁer'minimum south Delta diyersions are met, '
~ diversions through the isolated conveyance facility must be maximized before any
4 addiuonal exports are made from south Delta faclhtres

. 'The minimum ﬂow requlrement for the Sacramento River at RlO Vista for July

and August is 3,000 cfs.
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i Exzslmg Delta OulﬂowRequ:rement

DRAFT UNDER CONSTRUCTION- for discussion only

lA sensmwty analysis was’ performed to evaluate the effects of a relaxation in Delta outﬂow

TR 'requuements under Alternative 3. Under this alternative, addition of an isolated conveyance
e -facility would s1gmﬁcant1y reduce SWP and CVP exports from the south Delta, largely
* 1. . eliminating reverse flows in Delta channels. CALFED agencies postulated that under favorable
. .+ donditions and a high level of success for all PrOgram elements, a relaxation in Delta outflow
i :reqmrements might ultimately be possible under Altematlves 3, CALFED agencies also .
- postulated that due to these improvements in flow pattems, nore protecﬁve E-lratioswouldnot  -°,
o ,jit%,:-"lbe likely under Alternative 3; therefore, the sensitivity analysis of this alternative did not include T
© - adjustmentsi in B-Lratios. The following figure detalls the Delta outflow reqmrements exammed Dol
".‘;.'_'.mthls sensmwty analys1s : e

Alternatlve 3 Sensntlvnty Analysxs of Delta Outflow Requlrements

‘Jan‘- "Feb. Mer: Apr- MayJunJui Aug Sep_f_oc_.t ‘Nov Dec, . .

N .Delta Ouiﬂow | X3 Requnrement ] T é; |
‘--fModtf' ed Delia OuiﬂowRequ:rement L
Delta Outﬂow [ X2Requurement
DRAFT - For Discussion Only . ‘ - 89 . - " Program Alternatives .

- February 16, 1998

"E—035287

E-035287



88¢6¢0-3

88¢¢¢0—13

n

Jalueg [oU0D.

ysl4 ojqeiado " uoners dwng
slaliieg [043U0) _ pue suaalas ysj ;I -
MOI_-,I alqeuado '§J0 000°CF S4O 000

® .
) DHNESLild

suojieoypopy /- EXT S Ao T
1ouuBy) 91415800 “~\ == , 7 R

. oIOO‘I

)r,zl[lae_-_l pajejos|
-~ [auuey ugdo

. 3’47'/)7&[0”

Z <

IKV1d DNIIWOS -
HONOWS HIILYS

(s)a)/elul pauaa.las
$J9 0002+ SJO 00001

gy ewauy
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- 4, ALTERNATIVES EVALUATION

Significance of 'DiStinguishing 'Charaeteristies'

' Applymg the dlstmgulshmg charactenstlcs to the altematlves requn'ed a significant amount of
analytical work. Deta.lls of that work are provided i 1n the report, “Technical Support for

Alternative Evaluation”, attached as Appendlx to the Programmatlc EIS/E]ZR.

of the 18 charaetenstlcs ongmally identified as d1stmgu1shmg among the alternatlves, some
were found not to vary greatly between the alternatwes .These mcluded L

| Storage and Release of Water Storage of waterin -

. Program facilities will take place during the winter . . Central Va“ey Storage
periods of high river flows when potent1a1 adverse - © . © Total of Reservoirs Over 100,000 AF
- effects on the environment are at 2 minimum. Réleaseof = N Potential New Storage |
. the watet for environmental uses will take place during BT o
 lower flows when they provide the most benefit. . ° E:: 14
- Release of water for other uses will generally take place =20 -
‘during lower flow periods when the additional flows can: . §15
- provide some indirect benefits to instream flows. The %‘1: i y ) »
- amount of water stored and released through Program 0 S T o
storage facilities is relatively small compared with other wa T ame R ks
ongoing flows so the overall effects of the storage and - Alternatives .

' release is very similar between the alternatives. -

Water Transfer Opportumtles

Preliminary evaluatlons indicate that under each alternatxve phys1cal capacity exists in SWP and
CVP export facilities to accommodate well over2 MAF of water transfers in all year types. As
the followmg figure illustrates, much more available capaclty exists-in these facilities in drier :

~ years than in wetter years, since less project water is generally moved through these facilities in
* drier years. The figure also shows that more capacity for transfers exists in altematlves without
new storage compared to. alternatives with new storage. This results from an assumption that
new storage would provide additional water to SWP and CVP water users, and that this water

~ would receive higher priority of use of available conveyance capacity. Institutional arrangements
could be nnplemented to change the priority of use of export facﬂltles to increase conveyance
capacity available for transfer water. - ' : o
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Phys:cal Capacn‘y for Transfers B
- at South Delta Export Fac:lltles

8,000

. .C(fﬁCEilL\IDly _Y.earsv ';‘ ' Abqve Normal Years

) EOct-Mar

Availab’lé Capacity (tef per yeér)'

PRSI

Physical capacity of the export facilities can only be used when exports are allowable under Bay-
Delta standards. Preliminary evaluations indicate that under operating critetia based on existing
standards (described previously), the ability to export transfer water does not vary significantly
. between the alternatives. Under these operating criteria, at least 600 TAF per year of transfer

- water could be exported from the Delta during critically dry years under each alternative. :

" However, a sensitivity analysis on export-inflow ratio requirements (also descnbed prev10usly)
indicates that if more protective E-I ratios are necessary under Alternatlves 1 and 2 to provide -
adequate protection to fisheries, the ﬂex1b1hty to export transfer water from the Delta would be
51gn1ﬁcant1y diminished. : A . . ,

It must be kept in'mind that there are many other pohcy and techmcal conSIderatlons that w111
affect water transfer opportunities. In particular, water transfer policy must include strong
mechanisms to avoid or mitigate impacts to third parties and groundwater resources. These: .
essential aspects of a CALFED water transfer policy will- place similar limitations on water
transfer opportunities for all the alternatlves ' : :
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. South Delta Access to Water - Delta Si‘miﬂétionModeling indicated that in-Delta flow barriers -
or functional equivalent would be effective in raising south Delta water levels, essentially
mdependent of the selectlon of an altematlve. - :

, Water Surface Elevatlons
Oid River Near Paradlse Cut

- -
..a-.-n-cﬂ--.--.' o
=k
. ~ With barriers
— .
A
2 14+
(<5
=
2
S s X s e
E :
;_'5'/ ; " . .
SRl 0 T e B T i g e e st e e e
oy o~ Wlthout barners
: T e T T e - — K
. .. . g o
Sy JX 0= S . S U St e e e
‘,’.’ O ——"r . . — - = w—
—— e e
"1' T g - T - L = T - - —1
APR - MAY JUNE - JULY . AUG - - .SEPT
—e- No A_ction'. _ ) _“"—'Alternatlve1 © . —a=—Alternative 2

- m= Alternative 3 ——m= Alt. 3 (w/o Barriers) :

Total Cost - There are relanvely minor dlfferences in cost among the alternatlves. The total cost
 differential among the altematives.is on the order of $1 billion, whereas total program cost will -
‘be on the order of $10 bllhon. Annual mvestment isa cntlcal issue for each altematlve

‘Estimated Capltal Costs o Estlmated Annual Costs

Annually over 20-30 years
12000 o '
10000 — . ;gg
g 8000 -] @ 500
£ 6000 .Q 400
= _ < 300
= 4000 = = 500
2000 -1~ - , 100 g
o = T 0= T T
l EC l Alt2 ) - EC LAlt2
NA T ALt Alt3 ) ’ NA Alt1 Alt3
Alternatives i ‘ - Alternatives '
Capital Cost cabital Repayment, Energy, O&M
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Habitat Impacts - Alternative 1 would have lower construction impacts-than would Alternatives .
2 and 3 because, except for storage; only minimal construction would occur. However, the ' :
construction impacts of Alternatives 2 and 3 would be heavily offset by habrtat improvement that

would be constructed as part of the alternatives. For example, channel modifications and setback

levees could be constructed to provide significant additional channel island habitat composed of

old levees, and shallow water habitat.. Also, all alternatives will include major construction of .

new habitat associated with the ecosystem restoration element of the program. Taken these

factors together, positive and negative impacts on ‘habitat will probably be similar overall for the

- three alternatives. Also, considering that the magnitude of land use changes are basically the

same for each alternative, habitat impacts would also be similar between the alternatives.

Land Use Changes - There are relatively minor
differences in the acres of land use changes required

~ among the alteratives. Ecosystem restoration will
. Tequire up t0.200,000 acres of change in each

'~ alternative. Some of this is already in government
ownership. Levee changes could require up to 35,000
acres in each alternative. Storage could affect
approximately 60,000 acres in each alternative. . o
Conveyance could impact approximately 5,000 acres . . - . Altematives
more land in Alternative 3 than Alternatives-1 and 2. ;
Land use change is not, therefore, a major
distinguishing characteristic between the alternatives.

| Land .Use Changes

2] Total Laid Use Chnages '

Socio-Ecomniomic Impacts - The choice among alternatives will not significantly change socio- .-
economic impacts. Most such impacts will be 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 altematlves

Abllity to’ Phase Facllmes Each alternative includes hundreds of programmatic actions that
could be implemented over 20 to 30 years. Alternative 3 has more physical features than ™ -~
" Alternative 2 whlch in turn, has more features than Alternatrve 1. Therefore, Alternatives 2 and
- 3.could have more complex phasing plans than for Alternative 1. However, each alternative
_ provrdes ample opportumty for phasmg over the nnplementatron period. :

\ .
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Brackish Water Habitat - Thié_characteristic refers to the éapability of the alternatives to :
control salinity intrusion into the Delta from the Bay-ocean and, thereby, to maintain important

_ brackish water habitat in the 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 upstteam from the Golden Gate Bndge) Hence X2 is currently used as.
the primary indicator in managing Delta outflows. : -

The X2 indicator is used to reflect a vanety of blOlO gical consequences related to the magmtude

_ of fresh water flowing. downstream through the estuary and the upstream flow of salt water in the

lower portion of the estuary. It involves both the downstream transport of organisms such as

- delta smelt and striped bass, and the upstream transport of others such as bay shrimp and .

Dungeness crabs. The abundance of some .species is positively related to the magnitude of .
downstream flow during the late winter and spring. These include bay shrimp, longfin smelt and
starry flounder. The evidence of such relationships led to the existing standards concerning X2.

~Many people believe that this evidence indicates that reduced freshwater flows in the estuary -
resulting from consumption of water in the basin and exports from the basin have degraded

habitat quality for aquatic resources.

" Brackish water habitat was identified as a distinguishing characteristic because of concern 'th'at

the CALFED alternatives would result in further decreases in freshwater flows, with the greatest

‘concern being for flows in the winter and spring. The pnnclpal concern is that the degree to

which condxtlons better than that required by the ex1st1ng X2 standards would be diminished.

Comparison of the No-Action Alternativeto Locatlo nofX2
the CALFED alternatives with the full new Km from Golden Gate

water supply storage being considered by the
program indicates very little difference in the
average monthly location of X2 between the
No-Action and project conditions.

- Oct’ Dec -- Feb Apr Jun Aug

" Alts w/ Full Storage .~ -
No-Action :
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| Most Slgmficant Dlstmgulshmg Characterlstlcs

The remaining characteﬁsﬁcs were found to distinguish the alternatives:

‘ In-Delta Water Quahty

The Delta Simulation Model prov1des estimates of sahmty at many Iocauons throughout the

Delta (see following page for locations). Changes in salinity for the alternatives are shown on

the following charts as changes in electrical conductivity (EC). Areas with improved water
quahty (reduced sahmty) are-shown with a “+” symbol and areas with reduced water quality

: (mcreased sahmty) are shown with “-” symbol.

Alternative 1- Changes in Salinity from No Actlon Alternative 2- Changes in Salinity from N° Actxon

Altérnative : o : Alternative

Alternatlve 3- Changes in Salintly : i R

from No Actxon Altetnatlve . : - —

7 Note: In these figures <+ .~ ~ | "
means hetter water quality and
reduced salinity measured by -
electrical conductmty (EC);

.“=” means worse wa!er quality.
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Mod_el Output Locations for Montl‘ily-Avex_.'z'_n_g-g E?gctricz_;l Conductivity ‘

" North Ba&l&queduct

R@Antoch . 28 Contra Custa R 5
OUF.@MddloRiver  _In o e

* DMC Intake at existing location for Alternative 1A .
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The above figures depict the in-Delta salinity consequences of 1mp1ement1ng the alternatives,
based on model studies. 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 (mcrease sahmty) by up to 80

percent in the eastern Delta.

The following bar graphs show average EC at two Delta locatrons. Monthly vanatrons of EC are
‘shown in the graphs located below the average bar graphs. Altematrve 2 generally prov1des

~ better m—Delta water quahty

~ Average EC - S.J. River @ Prisoner Pt.

Average EC -Middle R @

Tracy Rd Br. N
- . 600 800 )
£ : = -
S 400 mDEC Yrs S 600 mD&C Yrs
2 200 7 All Years g 400 mAll Years
o : . o -200 P
ul - 0 ‘ 1 0
; . Altematlve
SJR at Prisoners Pt Middle Rlver at Tracy Road
At Selected from Water Year 1975 thru 1991 At Selected from Water Year 1975 thru 1991
Average Monthly Values Average Monthly Values
- 1000 800 =
906 4 : oA
7. 800 -
700
3 600 |
€ !
300
100 | 100,
0 ey 0 - Sy :
; OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP ocrmvpgcmpmmmmymum@sa:!'
—e—NoAcfion = —w-At1 — —e—At2  ..a.At3 ——NoAclon  —s-At1  ——At2  .e.ARS
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. Export Water Quahty

- Salinity of waters diverted from the Delta Would not s1gmﬁcantly change if Altematlve 1 were.
~ implemented. Alternative 2 would reduce - o o
“salinity (electrical conductivity) by about 40 - Average EC at;_CIifton Qourt L
percent for Contra Costa Water District, ' .
while reducing salinity of State Water
Project and Central Valley Project ¢xports
by about 30 and 35 percent, respectively.
Two important characteristics of drinking
~ water supplies taken from the Delta are

8.
8 8

mD&C Yrs’
g All Years

EC (uS/emy-
8 Hoom
8 8

[=]

s . . . - N o«
organic carbon and bromide. - Organic 28 = = =
<

carbon in the system comes primarily from - .+ Aternative .

. .decomposition of plant materials, a major ~ '
source of which is discharges from
.organically 1 nch peat. soils on Delta islands.
'Bromide in Delta waters comes pnmanly

from the ocean due to' sahmty mtrus1on

Average EC atContra Costaintake %

Together, organic carbon and bronnde form = g _
unwanted and potentially harmful chemicals S 0. m D&C Yrs
when Delta water is disinfected during 2 All Years

. g . . . © 200 .
drinking water treatment.” The implications o '

- of organic carbon and bromide for drinking s¥ £ Y 9 : |
water supplies taken from the Delta are o T enatve o ‘.
addressed in more detail in Chapter 5. S o : :
Predicted Bromide at Clifton Court o -~ Predicted Bromide at Rock Slough

2 mUpper 85% C.L. 2 5 Upper 5% C.L

g mAwrage g mAwrage

@ mLower 85% C.L. @ mLower 95% C.L.
ef T % 2 | |
28

. . =2 | < <
Alternative o ' Alternative
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Dlversmn Effects on Flsherles

o Currently, d1vers10ns in the south Delta capture and destroy many ﬁsh Also adverse ﬂow

patterns induced by the diversions have the capacity to disrupt fish movement and affect
reproductlve success of Delta fishes. Fish mortality from the current system is high due in large
measure to the need to capture, sort, and transport fish from the fish screens-at prOJect pumps to
elsewhere in the Delta. K ) L

Alternatlve 1 would conunue d1versmns in the south Delta 81m11ar to existing conditions."
However, it would tend to increase- existing adverse entrainment effects of the SWP and
- CVP due to ant increase in exports over ho actlon and condmons -

Alternatlve 2 would improve Delta flow pattems and new ﬁsh screens at Hood on the
Sacramento River will reduce the numbers of fish moved into the central Delta.: They
have two fandamental advantages in relation to fish screens in the south Delta. Those

Coarer -
e fopass ﬂows w111 exist in the river, so the screened fish w111 not have to be
~ - .- handled and trucked to another location for release.
. Fish using the Delta as a spawning and nursery area will not be exposed to the

. diversion.

However, Altérnative 2 still requi'res diversions to-be continued from the south Delta at
the same level as Alternative 1, with associated capture and trucking. In addition net
flows west of the Mokelumne River limit the exposure of the young of fishes-such as
- Delta smelt and striped bass to the south Delta diversions and from opening the Delta
. Cross Channel less. frequently. Once chinook salmon smolts migrating out of the San .
.+ Joaquin system reache the Mokelumne, they would receive some benefit from improved
net flows. An overriding consideration. for them would be that water ﬂowmg out of the -
o San Joaqum would continue going to the SWP/CVP export pumps under.most -
-circumstances, uiiless continued or greater export curtailments were iiplemented to
. 'prov1de some degree of protectlon The benefits of Altematlve 2 would be offset by the
risks ‘associated with the upstream passage of adult fish through the channel from Hood to
_ the Mokelumne River . While CALFED’s Fish Facilities Technical Team believes
"measures can be found to provide adequate passage, difficulties have occurred elsewhere
% . in prov1d1ng adequate upstream passage for multlple specles ' .

Alternatlve 3 would 1mprove Delta ﬂow patterns, and new ﬁsh screens at Hood on the
‘Sacramento River will reduce the numbers of fish'moved into the central Delta. ‘Like . -
* Alternative 2, bypass flows will exist in the river, so the screened fish will not have to be -
handled and trucked to another location for release. Fish using the Deltaasa spawning
and nursery area 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 would include a ‘
large benefit associated with the 80% reduction in exports from the south Delta. While
the remaining 20% of exports from the south Delta would continue some adverse -
_ impacts, major reductions in conflicts between water exports and the protection.of fishes
would be expected. Major beneficiaries are those fisheries using the San Joaquin Delta as
. aspawning and nursery area and chinook salmon smolts mrgratmg from the San Joaquin
- River. The species residing in the San Joaqum Delta and recelvmg major beneﬁt include
- delta smelt, splittail, stnped bass and white catﬁsh ' ' , :

The three CALFED alternatives Would affect d1vers10n losses for Sacramento River
salmon only m1n1ma11y Presently, salmon smolts diverted from the Sacramento River
into the San Joaquin Delta through either the Delta Cross Channel or Georgiana Slough
survive at arate only 1/3 to 1/2 of those reiaining in the-Sacramento River. A
- substantial amount of this negative impact is presently avoided by keeping the Delta
.Cross Channel closed during salmon migrations, except when negatrve water quality
consequences in the San Joaquin are too great and requn'e opening the Cross Channel.
Howeyer, the greater exports under Alternative 1 would increase conflicts with San
J oaqum water quahty and hkely result in the Cross Channel bemg open more ﬁequently

The"overall qualitative assessment ﬁ_'om , , o o , : R .
_ the CALFED fishery experts is that .~ Diversion Effects on Fisheries -
Alternative 3 performs better (has fewer . . - (Qualitative Assessment) '

. -diversion effects on fisheries) thafi ' -
. Alternatives 1 and 2. Thé judgement of .
the experts is that Alternative 2 performs -
~ only ‘slightly better‘than Alternative

- EHigher Bars are -
Preferable

The 1mphcat10n of diversion eﬁ'ects is addressed
in more detarl n Chapter 5.

-DeltamowCIrculatron L TEC NA Alt1 Altz Alt3

In the Delta, the normal ecologrcal flow condltron has been changed pnmanly by the SWP/CVP

pumps being located in the south Delta and the majority of water exported by them coming from

. the Sacramento 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 \
fish-and aquatlc invertebrates do not have the flow conditions they have evolved to rely on and
- suffer various adverse consequences - '

The following figures compare the flows for each alternative at two Delta locations.- :
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Ant.ioch‘ f

" ts)

<4000 -~
T - -
: [ \==e—No Action T cAltl A2 . -_m= CAlt3
I — PSP
- OLD River

e et N0 Action - AlLL ——AL2 = om Alt3

In both locatlons the average monthly flows for Alternative 1 are more negative than for the No
Action for most of the months. Both ‘Alternative 2 and 3 have positive flow conditions for
October through May. Alternative 2 displays some negative months at the fall of the year

i Alternative 3 is the only alternatlve that has ﬂow that are near positive:
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Under Alternative 1, the emsﬁng pattem of upstream net flows will continue,

-accentuated a little by the increase in exports. Some of the species specific consequences

will be:

e -young delta smelt and stnped bass spawned in the San Joaqmn Delta or

transported into it through the Delta Cross Channel or Georgiana Slough wﬂl have
difficulty getting to their primary nursery area in Suisun Bay.

Ce young salmon migrating out of the San Joaquin system w111 have dlfﬁculty

... finding their way through the San Joaquin Delta.
. adult salmon migrating to the San Joaquin-system in the fall will find httle or no
home stream water to guide them until they reach the reach the eastern Delta.

.« adult salmon migrating to the Sacramento system will more frequently migrate via

. ‘Deltd; although of a magnitude typically less than that which occurred historically. The

Under Alternatlve 3, net downstream flows will be restored throughout most of the

‘the San J oaquin Delta

Under Alternative 2, con51derably better condmons will ex1st, as normal net downstream
conditions will be restored downstream of the Mokelumne River in the San Joaquin
principal beneficiaries will be delta smelt and striped bass. This benefit will be achieved . - .
at some environmental cost, due to reduced flows in the Sacramento River below Hood. S
Such reduced flows will hkely reduce the survival of young chinook salmon and striped
bass traveling down the river. Maintenance of minimum flows at RlO Vlsta should avoid
significant adverse consequences :

" Delta. The concern over reduced ﬂows in the Sacramento River below Hood will be -

identical to Alternative 2, as the magnitude of the diversion at Hood will be similar. -
Continuing exports from the south Delta may cause some reverse flows, but effects
should be small in relation to the present situation. Each of the species spec1ﬁc effects
ennmerated for Alternative 1 should be allev1ated
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The overall qualitative assessment from -
the CALFED fishery experts is that' :
Alternative 3 performs better (has more
natural flow circulation patterns) than

Flow Circulation (for Fisheries).
(Qualitative Assessment)

Alternative 2. The Judgement of the @ Higher Bars are
experts is that Alternative 2 performs Preferable
- better than Altemauve 1.
Water Supply Opportumtles ] ,
. - EC NA Alt Alt Alt
Water supply opportumtles were - : oo 12 3

estimated using the system operation

model, DWRSIM.: Using this model, the operatlon of ex1st1ng and proposed storage and
conveyance facilities is simulated using a hydrologic record from the years 1922 through 1994.
DWRSIM may be used to project the effects of adding: new facilities or changing operating
criteria on Central Valley stream flows and water supplies. For this. evaluation of water supply
opportumues, the model was used to.project water deliveries to south of Delta SWP and CVP .
water users.  Because specific beneficiaries of-any potential increased water supply resulting
from implementing a CALFED solution will not be 1dent1ﬁed until later stages of the Bay—Delta

Program, these SWP and CVP water users were used asa surrogate for. a11 potenua.l water. supply ‘

beneﬁc1anes :

, South of Delta SWP and CVP water deliveries were estima_ted foi' eiristing c_onditions," no-action,

and the three Program alternatives. Each Program alternative was evaluated with and without
new surface and groundwater storage components.  The general locations and volumes of new

-storage considered for SWP and CVP operations are shown in the table below. Additional -

storage, beyond the amounts shown below, was considered to provide water supply for the
CALFED ecosystem restoration program.. That storage, with a maximum capagity totaling about
1.25 maf; is not included in this table because it did not contribute to the projected SWP and
CVP water supply benefits used to evaluate this distinguishing characteristic. Thetotal amount
of storage included in the Program alternatives, from zero up to approximately 6 MAF, is .
considered a reasonable range for study purposes. Future decisions about the proper amount of

. storage for any Program alternative will be determined by issues such as cost and s1te-spe01ﬁc
. concetns, rather than by a programmatic-level optimization process. -More detailed study and

significant interaction with stakeholders will be requlred before specrﬁc locations and sizes of -
new storage are proposed : :
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| - | ‘ | .

Stoxage Conponents Conslderedmfhe Evaluauon of Watersmy Opporunues .

‘ . . RangeofStomge(hpaaﬂes |
. ‘Storage Component ~ Altemaﬂvell © Altérmative2  Altermative 3
Sacramento River Trbuary Sufice Storage:~~~ + Oto2maf - Oto2maf  Oto2mef
Sacramento Valky Gowdwater Storage =~~~ 010250taf”  0t0250taf . 0t0250taf
InDdaStorage - - o om200mf
_,SOuhoﬂJeztaOft:AqwdmtSuﬁcesmge © Oto2mef  Oto2mef  Oto2maf
San Joaquin Valley Groundwater Storage . 0to500tafl - 0t0500taf ©  0t0500taf

Total ... O0t4a75mf Otod75maf - Otod95maf

. To evaluate water supply opportunities, CALFED agencies developed a set of operating criteria -
for each Program alternative based on existing Bay-Delta standards, as described previously. In
addition, a sensitivity analysis was performed to estimate the effects on water supply. of potential
future changes in Bay-Delta standards. ‘This sensitivity analysis focused on two important ,

. operating rules: export-inflow ratios and Delta outflow requirements. As described previously, -
this sensitivity analysis is intended to provide information regarding poss1ble long-term effects of - ‘

implementing the three Program alternatives — no specific changes in Bay-Delta standards are

o proposed or endorsed by CALFED agenc1es through th1s evaluation.

Average annual south of Delta SWP and CVP Water dehvenes, as s1mu1ated usmg hydrologm
records for the May 1928 through October. 1934 critically dry period-and for the long term period
- of 1922 through 1994, are displayed in the following figures. Each alternative is represented
with and without the quantity of storage shown in the previous table: Projected water deliveries
under operating criteria based on existing Bay-Delta standards are represented by black -
diamonds in these figures. The results of the sensitivity analysis of changes in operating criteria
are also displayed. Reduced water deliveries due to more protective export-inflow ratios (E-I
ratios) are represented by gray circles for Alternatives 1 and 2. Increased water-deliveries due to
relaxation of Delta outflow requirements (X2) are represented by. gray squares for Alternatives 2
and 3. Bars connecting: these symbols represent the ranges of potential deliveries based on the .
bounding operating criteria considered for each alternative in this.sensitivity analysis. For .-
comparative purposes, the figures also include black and gray lines representing estimated
average annual south of Delta SWP and CVP water deliveries under existing conditions and no -
action, respectively. -
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South of Delta SWP and CVP Water Supply =,
.. Average Annual Critical Period Deliveries

i - Alternative 1- Alternative 2 Alternative 3 |
5,500 : ; . Sensitivity
‘ - . . sis Le
. 5,250 : Ar?aly is Legend .
~ : = :
o & -
- 5,000 - a i Relaxed X2
. ¥ -
g
v 4,750 - Existing Standards
£ D 4
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>
< 3,500 - _
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£
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. 'South of Delta SWP and ’.CVP.'_Wate,r Supply
... Average Annual Long Term Deliveries

Alternative 1 . “Alternative 2 Alternative 3 .
- - e . Sensitivity
& Analysis Legend
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Several ﬁndmgs are suggested by this evaluatlon : T c f | . - ‘

. ' Slgmﬁcant increasés in water supply opportumtles are only prov1ded ifnew .
storage is included under each Program alternatives. Compared to no action, from
. '750to 900 TAF of average annual critical period supply could be developed with
- the previously described new storage included in the Program altematlves, under
the existing Bay-Delta standards-based operating criteria. Without new storage,
average annual critical period supply ranges from an increase of about 100 TAF to.
" adecrease of about 100 TAF, compared to no action. -

"o Under the existing Bay-Delta 'standards-based operating criteria, storage.can
- provide roughly similar water supply benefits under any Program alternative.
While further detailed evaluation is necessary, analyses conducted to date suggest
 that the relat10nsh1p of storage to water supply benefits is essentlally proportional
up to the maximum storage quantities evaluated; the more storage added the more
additional water supply is generated -

‘. ~ While all Pro gram alternatives prov1de roughly equlvalent water supply

 opportunities under the existing Bay-Delta standards-based operating cntena, the
sensitivity analysis conducted as part of this evaluation indicates that the more .
protective export-inflow ratios evaluated for Alternatives 1 and 2 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
‘protective export-mﬂow ratios in place.: Addition of the new storage considered E
in Alternatives 1 and 2 with the more protective:export-inflow ratios in place. - L

~ results in critical period supphes that are roughly eqmvalent to those under no

action condltlons :

[
i
5
¥

.-
i

"¢ Themore protective export-inflow ratios evaluated for Alternatives 1 and 2 in this
“sensitivity analysis reduce the effectiveness of new storage in providing water
supply benefits. The net average annual critical period supply benefit of the new
storage: with the more protective export-mﬂow ratios in place is only about 350
- "TAF, compared to anet beneﬁt of about 650 TAF with ex1stmg export-mﬂow
ratlos in place. : :

e T Relaxatlon of Delta outflow requlrements as con51dered in the sensmwty analysis
' * “of Alternatives 2 and 3, resulis in relatively small additional increases in water
supply. Under the relaxed Delta outflow requirements, average annual critical
period supply increases 150 to 250 TAF compared to projected supplies under -
existing Delta outflow requirements. It should be nioted that this evaluation of
relaxing Delta outflow requirements was 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 locatlons in the Estuary, mlght be evaluated in a more detalled
sensitivity analySIS

' Based on the boundmg operatmg criteria con51dered for each alternative in th15 ,
sensitivity analysis, the uncertainty regarding water supply opportunities under =

Alternative 3 is much less than the uncertainty under Alternatives.1 and 2. .
Ciritical period water supply beneﬁts under Alternatives 1 and 2 with storage,
based onthese boundmg operating cntena, range from a low of zero to a high of
750 to 950 TAF per year compared to no action. Under Alternatlve 3 with

_storage, potential critical period water supply benefits, based on the boundmgv
‘- operating criteria, encompass a smaller range of about 850 to 1,100 TAF per year.

compared to no action. These ranges of uncertainty might translate to potential

future conflict in the management of all Bay-Delta resources. For example, a high

level of success of CALFED’s ecosystem restoration program could result in

- equivalent water supply benefits under any alternative — as represented by the tops -

of the bars in the previous figures. - However, if the eoosystem restoration program

“achieves a lower level of success resulting in the need for more protective
- v operating criteria, water supply benefits could be reduced to the levels repr.esented
- . by the bottoms of the bars in these figures. To the extent that the.ranges of . .
. opefating criteria evaluated in. this sensmwty analysis represent the ranges of
- . potential future Bay-Delta standards necessary under each Program altematlve,

. greater potential for combined benefits to both fisheries and water users.exists
under Alternative 3 compared to Altematlves 1and2. ' .

Operational Flexibility

Water storage is the one greatest feature that
contributes to the operational flexibility of an
altemative. Storage allows shifting diversion .
timing to respond to real time needs of the
ecosystem, water quality, and water supply.

- The potential for adding storage was retained

for each alternative. In addition, improvements
in conveyance also improve operational
flexibility. The Alternative 3 conveyance
includes two distinct diversion points which

'prov1des added ﬂex1b1hty ‘Therefore,

1 EHigher Bars are

Operational Flexibility
(Qualitative Assessment) .

Preferable

-Ec NA At At At .
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Risk To Export Water Supplies

Alternative 1 would improve the physical _ Risk to Export Water Supplies
integrity of the Delta by strengthening Delta St (Qualitative Ass essment)
levees. Widening of Delta channels R .
associated with Alternative 2 would provide - R R T

a degree of additional protection from -~ - 1. ElHigher Bars are

. flooding. Both alternatives would, however, R Preferable. -
' leave the export water supplies relatively o e ] P
vulnerable to seismic failure and sea water
intrusion which could accompany .

catastrophic levee failures. Alternative 3 - e
would provide the best phys1ca1 security for - :
export-water supplies since it providesanew.© - . .12 3

canal around the eastern edge of the Delta L e - e . _
. 'where it would not be lmpacted by ma_]or levee failures.. R S ‘

Assurances - Assurances are mechamsms mtended to increase participants conﬁdence that an - -
alternative will be: nnplemented and operated as agreed. Although some people believe it : 5
impossible to assure appropriate operation of any isolated conveyance channel, others believe s
that a' moderately sized facility can be operated as agreed. Consequently, additional detailed
“analyses afid discussion of assurances must occur before they can be used to dlstmgulsh one
'altematlve from the other ' : : ‘

Cons1stency wnth Solutlon Prmclples

. The altematlves are probably not identical in their ablhues to meet the solutlon prmc1ples
However, a more thorough analysis and discussion must occur before the solution prmc1p1es can
be used to d1st1ngu1sh one altematlve from another g : TR

| Comparlson of Alternatlves

The prewous section shows the major dlﬁ'erences between the altematwes 'I‘he followmg table
providés a general comparison of the alternatives aocordmg to theses eight most dlstmgulshmg
characteristics. Qualitative rankings of high (H), medium (M), and low (L) were used to
summarize the three alternatives. For example, in-Delta water 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, Alternative3- o
ranked highest technically with respect to these characteristics. Alternative 2 was next. o
_ DRAFT - For Discussion Only . 110 o : Alternatives Evaluation - ’
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~ The results of thls analysis do not indicate the selection of a preferred altematlve Indeed, -
although Alternative 3 ranked higher than the others, there are significant additional issues that
affect selection of a preferred altematlve ,

- Summary Evaluation of Most Signiﬁmnt Technical Distinguishing Characteristics
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The evaluation deplcted graphically here treats each of the key d1stmgu1shmg characteristics as if
they were of equal importance. According to this simplistic evaluation, Alterna’ave 3 best meets
CALFED program objectives from a technical perspective as reflected in these distinguishing -
characteristics. It is important to understand, however, that it is unlikely that all of the key
distinguishing characteristics are of equal importance, and different weighting of these factors
could affect the outcome of the analysis. In addition, the above table does not attempt to
“standardize the scales 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 characteristic in the overall '
evaluatlon of alternatives leading to selectlon of the prefexred altematlve

Two key dlstmgmshmg characteristics seem to be particularly 1mportant in making a decision on
how well the altemnatives perform. Export Water Quality and Diversion Effects on Fisheries, are
highly dependent on the alternative selected. Therefore, irrespective of whether these two
characteristics are the most important to selection of the preferfed alternative, they are the
characteristics most 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
decmon Plans for further evaluation of these characteristics are described as well.

The following chapter 1dent1ﬁes some of the additional issues and concern, and describes how

~ the CALFED process will reach selection of a preferred altematlve

- DRAFT - For Discussion Only - 111 ' . Alternatives Evaluation

February 16, 1998

E—035309

E-035309



DRAFT UNDER CONSTRUCTION- for discussion only

.
¥
H
e

Alternatives Evaluation .

DRAFT - For Discussion: Only o o 112
. .o ) . February 16, 1998

4]

"E—035310
E-035310



Selection must include consideration of

: sufficiently. high 1 that water users may feel
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5. ISSUES TO BE RESOLVED PRIOR TO

- SELECTION OF A PREFERRED
ALTERNATIVE

During the pmoess of developmg the o r T

Program elements and evaluatmg the ISSUES TO BE ADDRESSED
alternatives, many- issues and concerns were
identified. Some of these issues must be Export Water Quahty
- - Drinking Water Issues
addressed in order to facilitate selection of a o
preferred alternative. 'I‘hese issues, as ~ ‘| Diversion Effects on Fisheries
shown in the adjacent sidebar, vary in their
) 'poten tial si gmﬁcance inselecting an = . g-:ngr;;n l;:;el;:l;tt Rei"mement and Implementatmn B
. .. ve p - .
alternative and in the implementation , Water Quality - - - Water Use B fﬁcmcy
. approach to. be taken. As shown in the - Ecosystem - y - = Watershed management
figure below, some 1ssues may. require -Levees - Water Trapsfers .

mdependent scrence rev1ew, focused ' -
stakeholder collaboration or simply. =~ [ Operating Criteria

1 - Intetim/Long-term -
additional analysis and development . - Time Value of Water
- Health 6of Bay
Selectmg a preferred alternatrve is not - S _ ﬂ
simply a matter of technical analysis. -~ | Agriciltural Land Impacts

institutional, stakeholder pohcy and other C.l ean Water Act (404)Process

issues of concérn. Some believe - Assurdnces a;,’({"mamal'man ’
const_ructlon of any size 1solated.fac’:i‘lity in. Sl e
Alternative 3 may be unacceptable to the -

- public, irrespective of technical merit. Also .

the cost of such a faclhty could be

unwilling to pay for the benefits the facﬂlty
would brmg to them.

Science/Peer
Review

=
=1
Coliaboration
_.', o

Additional Alysls :
Modeling or

The dlfferent types of issues to be
addressed are:

"+ Major techinical issues

. Implementatlon strategy and
planning issues
. Issues relating to ongoing . : |
Program reﬁnernent DRAFT > > > PHASE Il >. "> > FINAL
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| ‘Major-TechnicalIsmesr S e .

The key contnbutmg to the strong technical performance of Alternative 3 are improved drinking
water quality and reduced fishery entrainment at the south Delta export pumps. Bromide levels. .
in drinking water, and their contribution to potentially carcinogenic and acutely toxic disinfection
byproducts, and the water export impacts.on fisheries may be the most significant | technical =
. issues which are: dependent on Alternative 3. Alternative 3 also carries the most stakeholder

* concern regarding assuring proper operation of an isolated facility and maintenance of the

.. common pool. These assurance concerns were highlighted when California voters defeated a

proposal for a larger isolated facility (the Peripheral Canal).in the early 1980s. - While '
; CALFED’s Alternative 3 is very different than the proposal rej jected by voters, some dlstrust o

" The public health concemns of brom1des have not been clearly established.  Also, many fish

;- experts have identified pumping from the south Delta as the smgle largest problem affectmg the

g Bay-Delta ecosystem. However, others believe that fishery species recovery can occur w1thout

» changing how water is exported from the Delta. Following is further discussion of these maJor

' " technical issues that appear to be key in the. selecuon of a preferred alternatlve and an A

. assurance package Evaluations will continue to refine how s1gmﬁcant these performance 1ssues :
-+, are and the ability of the Program to address issues of concern. o o ‘

: Developmg a Consensus Assurances Package B

The techmcal evaluatlons described in the prev10us chapter did not make any, attempt to cons1der :
. the question of “assurances”. In theory, an assurances package could be constructed that would
.. assure implementation of any of the altematlves As the debate over the Peripheral Canal in
£ .__1982 showed, however, the assurance 1ssues assocrated wﬂ:h an rsolated fac111ty are substantral

Included below is a summary of the substantial work done by CALFED and the Bay-Delta _
. Advisory Council Workgroup on Assurances to define the assurances 1ssues and develop a range ,
of tools and approaches for. resolvmg these issues. .

Before CALFED can move forward w1th any preferred alternative, the CALFED agencres and
the many stakeholder commumtres must develop a COnsensus on an assurances package As

- noted below, CALFED recognizes that the assurances process may affect both the timing

~ (phasing) and the substance of the 1mp1ementat10n of a preferred alternative. CALFED will -
- continue developing a consensus package by relying on the BDAC Assurances Workgroup
effort, although we anticipate additional processes will be necessary-to successfully resolve this
issue before the Programmatlc EIS/EIR is: ﬁnahzed in late 1998 '
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Impllcatlons of the Delta Declsmn on Export Water Quahty

Most Californians ( about two—tthds of the populatlon) get the1r drinking water supphes ﬁ:om the
o Sacramerito-San Joaquin Delta. - The choice of a Delta alternative has important implications for:
S the drinking water supply to these citizens. Water taken from the Delta is treated to destroy
~ disease causing organisins; the agents in drinking water presenting the most significant health
threat to people. While drinking water produced from the Delta supply is genera]ly safe to drink,
it is also true that treatment is not an absolute guarantee that all organisms having the potential to
cause disease are destroyed. For this reason, it is important to establish an additional barrier to
disedse by profecting drinking water sources from contamination. In its current conﬁguratlon, ‘
the Delta i isa relatrvely unprotected dnnkmg water source.

The desire to increase the safety of drmkmg water has resulted in federal and state leglslatlon '
requiring higher treatment efficiency, including more reliable disinfection. An unfortunate side
effect of disinfection is formation of unwanted cheinical byproducts, some of Whlch are '

~ suspected to cause cancer over a lifetime of water- consumption, and ; may have more immediate
adverse health effects on some consumers,-as is suggested by recent investigations. More
effective dlsmfecuon has the tendency to increase formation of theése unwanted byproducts. A
challenge, therefore, is to produce a highly dlsmfected drmkmg Water whlle mmlmlzmg
unwanted byproducts

-
. Two features of Délta water quahty complicate attainiment of the optlmum balance of effective
disinfection and byproduct suppression. Bromide, a salt of séa water origin, is present in Délta
o _ water supplies as a result of intrusion into the Delta of sea water. The soils of Delta islands are-
25 _ important sources of organic carbon resulting from natural decompositiori of plant materials.
Together, bromide and organic carbon react with disinfectant chemicals to produce a broader
- range and higher concentrations of unwanted chemical disinfection byproducts than is true for
k2 drmkmg water sources lower in these two constituents. As a result, municipalities using Delta
waters are at a relative disadvantage with respect to the cost and complexity of producmg safe
* drinking water. . :
Treatment methodologies exist for . - | Predicted Bromide at Clifton Gourt
economically removing organic carbon to some
degree. Therefore, in general, organic carbon is

considered to be a lesser problem for drinking - g
water than bromide. Unlike organic carbon, r ol
~ bromide cannot be removed from drinking T A‘:zge o
| ‘water supplies except by use of the most & N er 05
wer 95% C.L.
Bl advanced and most expensive technologles
) _ which are not now practical.
g Alternative
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 Because bromide reacts with dlsmfectlon chemlcals to form a number of unwanted and . .
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potentially harmful chemrcafbyproducts it is of some importance to avoid bromide to the extent

practicable in drmkmg water sources. A national survey indicated the average bromide level in

municipal water supplies is about 40 micrograms per liter (parts per billion). By contrast,
drinking water supplies diverted from the south Delta now average-about 250 micrograms per -

. Tliter, and are pred1cted to average near 350 mlcrograms per liter in the future if no CALFED

actions are taken _—
It is desirable to provide better protection of Delta drmk]ng 'wate_r supplies from various sources
of contamination, and it is desirable to limit bromide -and organic carbon concentrations in Delta SR
drinking water supplies to protect the health of consumers of the water. Because there is nio o

' practical way to increase Delta source watet protection or reduce bromide concentrations other

than through selection of a Delta alternative, careful cons1derat10n should be given to the.
importance of this factor in the process of arriving at a CALFED Preferred Alternative. In
making this assessment, CALFED will rely on. collaboratlon with agencies havmg responsrblhty
for safe. dnnkmg water and pollutlon protectlon These include: .

e . Cahforma Department of Health Serwces staff havmg state Safe Drlnkmg Water .
.-, Act responsibility, including responsibility for enforcement of - drinking water . |
regulatrons in Cahforma, . _ .

e - . State Water Resources Control Board and Central Valley Reglonal Water Quahty
... Control Board staff having respons1b111ty for pollutlon preventron and control in
’ the Delta, - ,

. . B U S Envnonmental Protect10n Agency staff havmg federal Safe Dnnkmg Water
e Act responsrblhty, and, : _

. Urban water supply agencles prov1d1ng drmkmg water taken from the Delta.

In addition, between release of the Draﬁ Programmatic Envirohmental Impact Statement/Report
and its finalization in Fall 1998, a science review panel will be organized to help evaluate this

" issue. The panel will be composed of recognized experts who will review and evaluate the

analyses performed under the CALFED program and will provide independent perspective of the
importance of bromlde, orgamc carbon, and source water protecnon in the CALFED decision

process.
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. vulnerable to having their behavior disrupted

.. relatively invulnerable to being drawn to the
“export pumps. Fish such as starry flounder,

_but are potentially affected by the changes in -

through San Francisco Béy to the ocean.

Imphcatlons of the Delta Declsmn on Dlversmn Effects on Flshenes

Currently, fish losses ass001ated with south Delta diversions are thought to be an 1mportant,

perhaps critical, factor in the decline and endangerment of some fish species. - Individual aspects |

of the current problem include predation in Clifton Court, entrainment of fish at the SWP/CVP
project pumps (partly due to inadequate fish screen facilities), mortality associated with the need
to capture, sort, and transport fish to Delta channels away from the screens, and effects of
adverse flow patterns mduced by d1vers1ons on mlgratlon and spawnmg of fish spe01es

A fair degree of consensus exists as to the degree of beneﬁt whlch would be likely for speclﬁc

‘biological characteristics, but much less agreement exists as to which characteristics are most -

important in controlling population 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 roles of losses in diversions in controlling population abundance

Hence the followmg analysis makes only hm1ted attempts at such mtegratlon

The focus for diversion effects on ﬁshenes is on estuarme and mlgratory fish. A half century of
observations indicates they are quite .

by the transport of water from the
Sacramento River to the export punips in the
south Delta. 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--
several members of the sunfish appear 2
-} New SWP / CVP intake
~/ and Fish.Screen Facility
longfin smelt, and bay shrimp, which live
primarily downstream of the Delta, have little
vulnerability to diversion to the export pumps

the amount of water flowing from the Delta - |satssy

Diversion effects on ﬁshenes are defined to . / </
include only the direct effects on fisheries - : 4{%@'@5& - onme

due to water diversion intakes and associated Aol ot vt oontr [ ol il ol
fish facilities. Such effects associated with ' '

diversions from the Delta by the State Water.

Project (SWP) and the Central Valley Project
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: (CVP) are an: mtegral part of the alternatives bemg eon51dered by the CALFED Program In
each of the CALFED a.ltematlves SWP and CVP fish screens in the so_uth Delta will be
consolidated in one facility at the intake to Clifton Court Forebay using best feasible technology.

The situation will still be far from perfect, primarily due to the absence of bypass flows in the
vicinity of the screens. . That will mean that the present handling and trucking operation for .. .
salvaged fish will. continue. Mortalities: -during the salvage operations vary greatly by. spe01es
size of fish, and seasonal conditions; primarily water temperature. For example, for steelhead, .
which migrate at a large size during cool seasons, mortalities during: ‘handling are virtually nil.
For chinook salmon smolts, 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 efficiencies expected due to the positive barrier screens will be primarily for
~ the smaller fish: Since smaller fish suffer the highest mortality during salvage opera‘uons the '
- overall beneﬁt W111 be less. than the lmprovement in efﬁclency ‘ ‘

In add:ttlon to. the 1mprovements in SWP and CVP screens in the south Delta, Alternatlves 2 and
3 will also have fish screens at Hood on the Sacramento River. The maj jority of Sacramento
River water being exported will pass through these screens. These screens will have two
'fundamental advantages in relation to fish screens in the south Delta. These are: -

. Bypass flows will exist in the river, so the screened ﬁsh w111 not have to be
"handled and trucked to another location for release :

. Fish using the Deltaas a spawnmg and nursery area w111 not be exposed to the .
dlversmn : : ‘

The screens also would be a new risk primarily for salmon . —
from the Sacramento system, in that a larger portion of the Ij cwd
population will be exposed to the screens. Also a major
. portion of the striped bass population and a small fraction
. of the delta smelt population spawn above the intake. Their
'young will be too small to bé screened, so some brief . -
curtailment of diversions will be required, at least for
* Alternative 3 in which the diversion wouldbeintoan - -
.isolated canal. A -CALFED Fish Facilities Technical Team .
of agency and consultant experts evaluated the feasibility of
installing effective fish screens at this location and
concluded that it is feasible. |

Up tream FI h
> Passage Facllm‘es

Screens and
. Pump Station -

Two additional aspects of Alternative 2 a're:'

e That portion of the water screened at Hood whteh goes to_export pumps' in the
south Delta has to be screened again to remove fish entrained as the water passes

DRAFT - For Discussion Only ) ' 118 " Issues to Be Resolved
: . ’ : . . ' February 16, 1998

E—035316

E-035316



"~ DRAFT UNDER CONSTRUCTION- for discussion only

through the Delta, so the south Delta screens will have to have a capa01ty of about

15 000 cfs as in Alternatlve 1.

¢ Many thousands of adult fish of a variety of species 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 pumping

- plant downstream of the 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 mlgrants into the Sacramento River.

In addmon, each CALFED altematlve is charactenzed by

a d1stmct1ve flow distribution (hydrodynamlc) pattern.
For Alternative 1, the direction of net flows during

‘critical controlled flow periods is towards the pumping

plants from the _]unctlon of the Sacramento and San.

-Joaquin rivers near Antioch upstream through the Delta -
as shown in the adJacent figure. -

: Thls flow pattem exposes fish to being drafted towards o

the export pumps from a larger area than either
Alternatives 2 or 3. The figures illustrates the condltlons

‘when diversion effects are most pronounced, one of high

exports and low Delta inflow. This condition usually
occurs in the summer and fall. During other times of the

' year, when inflows are higher, diversion effects are not -

as great. Highlighted are three Delta locations that -

E—035317

represent mean flow directions that eﬁ‘ect ﬁshenes in those o <o oot Yo g 4TS e 43}
v areas o : R TR o
I :','-'San Joaqum River at Antioch - P
S T .QWEST ( the sum of Sevennnle Slough, San — ==
- Joaquin River at Bradford Island, False . — pe—memal
"~ ,-River and Dutch Slough) R —
e . OldRiver at Bacon Island. N
Ce . T - ' ’ iwz— R
The bar graph at the right shows Alternative 1 average - - A
monthly flows at these locations (for the dry and critical - ™™~ - @ = . »
. years of the period 1975 to 1991) and the months that are =l | [ I
‘ 1mportant to Delta specles Note that negatlve ﬂows occur ‘.., .
in most months. . ourme L1 : :
| =R IRRARRANS
P T L
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With: Alternative 2, sufficient water is diverted at Hood to maintain net downstream flows in the
San Joaquin Delta west of the Mokelumne River. The following bar graph also illustrates that the
flows at Antioch aid QWEST are more positive. Hence fish west of the Mokelumne wouldno
. longer be subject to being drafted towards the pumps. Important populatlons east of that pomt
would stﬂl be sub_] ect to bemg draﬁed towards the pumps o ‘

AV
(Dry and Critical Yaar Average, {375 thew 1937
[ .__important Months for Deita &
= 5

[Chinosk Saimon )
Cmolts} Kol R
 Nbwor)
Jasqn
" joskta gmet
. n.n-
: vnw--

'sJRAnuoch <l N '

' Finally, with Alternative 3 under operating scenarios, about 80% of the water exported from the
Delta would pass through the Isdlated Faclhty and 20% would be diverted dlrectly from the -:

south Delta. Whilenet™ . : .

upstream ﬂows would

still occurin’some =+

rA_"b o

mporiant Menths for Delts 8

;‘ cucumstanc_es ‘
(adjacen ﬁgure)
apprommately an 80%

. reduction in fish

- entrainment in the
south Delta could be
expected in relatlpn to
Alternative 1.and a
somewhat lesser
percentage in relation
to Altemnative 2. The
bar graph also shows -
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—~

that the flows in all three locations are improved.

Chinook salmon in the Sacramento System would beneﬁt;sdbstantially from habitat -

improvement features of the common programs both in the river and in the estuary. They would,
" however, receive little additional benefit from any of the three conveyances-of the alternatives. .

Existing conflicts with water project operations would continue with Alternative 1,

. particularly when the Delta Cross Channel Gates are open. These conflicts would be replaced by '

risks associated with more direct exposure to fish screens and lower Sacramento River flows
below Hood under Alternatives 2 and 3. = CL ‘ ‘ R

Chmook salmon in the San Joaquin System would also beneﬁt from habltat 1mprovement
features of the common programs, but they would be affected very, differently by the three
conveyances of the alternatives. Under Alternatives 1 and 2 existing diversion affects would be
perpetuated, offset somewhat by improved fish screens, and for Alternative 2, by improved flow
distribution in the western Delta. Under Alternative 3 d1vers1on effects would be reduced by
about 80%. ‘ S o : .

Other fishes, such as delta smelt, splittail, striped bass and white catﬁsh, would benefit to varying
degrees from habitat improvement features of the common programs. They would also be
affected very differently by the three conveyances of the alternatives. Under Alternative 1,
existing diversion and flow- distribution effects would be perpetuated.. ,

These would be offset some by the improved fish screens, but to a lesser degree than for salmon,
‘since they generally suffer more losses from handling and Atransport than salmon: They would
re¢eive some benefit from Alternative 2, due largely to improved flow distribution in the wester’
Delta, but substantially greater benefit under Alternative 3, The latter would result from
approx1mately an 80 % reduction in diversion losses in the. South Delta.and improved flow
distribution throughout the Delta. Some risk would continue from exposure to diversions at

Hood and reduced ﬂows below Hood..

The central questlon is whether, even with screen relocatlon and improvement, will the continued
diversions from the south Delta be a sufficiently large cauise of fish mortality that outweighs 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 quahty actions to
‘enhance the estuarine environment, recovery of threatened and endangered species would be

. unlikely. Such a finding would, in turn, have major implications for a Delta decision. This -
question has been sufficiently discussed by the experts to reveal that there is not a clear-cut
answer. It is, however, possible for the decision makers, intérested part1es and the public to
develop amore complete understandmg of the cons1derauons mvolved

In commg to an understanding of the 1mphcat10ns of diversion effects on fisheries to the
CALFED decision process, agencies having responsibility for fishery resources W111 be
consulted. These include, but are not necessanly limited to: oo
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California Department of Fish and Game - -
U.S. Fish and Wildlife Service ’
- National Marine Fisheries Service
" U.S. Environmental Protection Agency - .
' State 'Water Resources Control Board

e & o o o

“In addition, to prov1de an mdependent perspecuve of the issues, a science review panel wrll 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 expertlse
apphcable to the problem Speclﬁc remammg issues mclude : :

.. ' Requrred Sacramento R1ver flow below a Hood d1vers1on to protect egg and
ﬁ " larval striped bass and Delta smelt? *
o . - . Are'models which predict mean channel velocltles adequate to predlct 1mpacts of
* . eggand larval transport?

e . Percent survival of egg and larval stnped bass and Delta smelt passmg through a.
Sacramento River screen and pumps in Alternative 22

e '~ Will'Sacramento and San J oaqum sahnon beneﬁt more from upstream work than
Delta actions? - SRR . , .

e ' . How toresolve needed operatmg cnterra when exrstmg mformatlon are based on

models which meet SWRCB and AFRP criteria? Have alternatlves been tested
through a large enough range of operatlonal pohcres to fully evaluate potennal
beneﬁc1a1 and adverse unpacts‘7 T .

Implementatlon Strategy

This section identifies progress on the assurance and funding packages needed for implementing.
the preferred alternative, Although the preferred alternative has not been selected, the packages
may apply to any of the three alternatives under cons1derat10n ' . . o

_ Assurances '

Once the CALFED Bay—Delta Program has developed a long-term comprehenswe plan to
restore the ecological health of the Bay-Delta and improve water management for beneficial
uses, the CALFED agencies will need a strategy to guide 1mplementatron _One element of this
implementation strategy is the assurances package. An assurances package is a set of actions -
.and mechanisms to assure that the program will be 1mp1emented and operated as agreed. The
assurances package will include mechanisms to be adopted immediately. as well as a

contingency process to address situations where a key element of the plan cannot 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 an assurances -

package Thus far, Program staff has identified assurances needs and 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 of
these elements is described in greater detaﬂ in' Appendix __ to the Programmatlc EIS/EIR,
“The Implementation Strategy." - PR

In addition, regardless of which program altematlve is selected the Program must des1gn an
implementation strategy that will operate for the life of the Program actions. Because any

~ alternative will likely require a number of funding, legislative, regulatory, contractnal and

* institutional changes, implementation will be a complex, long-term process. Additionaly, the

nature and complexity of each program element make it impossible to implement the entire
program s1multaneously ‘The Program therefore; w111 be nnplemented n phases

’The challenge in 1mplementmg a program in phases is to allow actlons that are ready to be

taken immediately to go forward, while assuring that each interest group has a stake in the:

successful implementation of the entire program over the implementation period. ‘The -

Program staff has 1dent1ﬁed the followmg three characteristics for a successful phasmg
strategy: . , e

. each phase should be completed ‘before the next phase can begm,

LI 'each mterest group should have strong inducements to support the completlon of
each and every phase and

e . program elements wh10h are outsrde the control of the CALFED agencres .
should be implemented as early as poss1ble to reduce the risk that outs1de actors
- .may affect. 1mp1ementat10n ‘ AR

There is a s1gmﬁcant amount of work to occur between the present and certlﬁcatlon of the ﬁnal
‘EIS/EIR if the long-term solution is to be successfully implemented. To that end, the Program i is
developmg md1v1dual nnplementatlon plans for each program element. Those plans will include:

o - a descnptron of the program element;
. | a summary of the goals objectives and: targets the element ls.seekin'g to achieve' ,
. a detalled descnptmn of the actions to be talken and the tools and strategles to.be

used. This section will include a descnptlon of the order in which actions should
- be taken and their relative priorities;
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e .. 2 discusSion of how and when- success is to be measured;
e  and any other information necessary to assure ttmely and eﬁ‘ectlve o
’ 1mplementat10n o

These. mdrvrdual 1mplementat10n plans will be wrapped into the program-wrde 1mp1ementat10n
strategy and will also include financing and assurances. As part of this process, Program Ve
elements wrll be reﬁned to nnprove overall performanee

In adchtlon to the general mformauon descrlbed above the Program staff have 1denuﬁed a
number of significant assurance concerns relevant to the alternatives being analyzed in th1s
EIS/EIR A bnef summary of some of these concerns follows ‘ :

Implementing Entlty for Ecosystem Restoratlon 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. inadequate to assure '
implementation of the: ERPP as envisioned. Program staff; therefore, is examining a varlety _
of 1mplementmg entities mcludmg joint: powers authontles or new entltles DA , oo
Any implementing entlty would have the powers and resources necessary to 1mplement the
ERPP. In addition, the decision of how and by whom new actions in the remainder of the -
program will be implemented is also pending. Program-wide coordination throughout the
implementation phase is essential to successfully 1mp1ement1ng 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 scope' of their.involvement in-the implementation phase of the Program. The almost
~ unanimous opinion expressed at BDAC Assurance Workgroup meetings is that stakeholders

would like to weigh in on decisions and advise agencies in a meaningful and timely manner
throughout 1mplementat10n For some stakeholders this concept is expressed in stakeholder
"representatlon on'the govemmg board of whatever entlty lmplements the ERPP

e
£
B
g
£
£

) Endangered Specles Assurances Many stakeholders are concerned W1th the nature and -
extent of assurances given to the recovery of endangered species and the assurances given to
water users for protectlon 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 and'stakeholders are examining California and federal endangered

" species laws to craft mutually acceptable assurances for the Bay-Delta ecosystem, as well as

the water users. - ‘ o :

- Assuring an Isolated Conveyance Facility - Many stakeholders are concerned that - |
construction and operation of an isolated conveyance facility will unacceptably alter the
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"common pool" conditions which currently provide export water users with an incentive to

protect the delta levees and channels and maintain specified water quality standards throughout '_

the delta. The stakeholders fear that if water could be exported without first passing through
the delta that the délta itself could be harmed and that the incentives to continue to protect the
delta will be smaller for those now receiving water from a conveyance fac111ty isolated from

‘the delta ' : _ _ N

Although some stakeholders believe a small 1solated conveyance fac111ty presents o

. overwhelming problems, many more believe that a large isolated conveyance facility presents
" greater problems as it provides greater capacity to move more water around instead of through
‘the Delta. Stakeholders worry that no assurance mechamsms can adequately prevent the future
~ misuse of a large isolated facﬂlty ‘ ’

Each of these- descnptlons is but a snapshot of a much larger and complex discussion that is
continning in the BDAC Assurances Workgroup and elsewhere. Although it would be easier .
developing assuraiices after 4 pieferred alternative has been selected, the: above discussion
should provide some insight into the importance of discussing assurance concerns while
alternatives are being evaluated :

The assurances effort will contmue in pubhc BDAC Workgroup meetings, brlefings to BDAC
and other discussions with agencies and stakeholders: An 1mplementat10n plan wﬂl be '
presented in the final EIS/EIR to be released at the end of 1998 :

Financial Package

~ During Phase II of the Program, a work group appointed by the Bay Delta Adv'l'sory Council
. (“BDAC”) identified and discussed a number of issues relating to development of the Financial

Implemientation Strategy. The work group identified what it considered to-be the most itaportant
issues relating funding the Solution. A summary of major Funding Sources is provided below
followed by abrief dmcussron of Fmanclal Prmclples and remammg issues to be addressed

Fundmg Sources _

The 1mplementatron strategy for finance is to fund the preferred alternatrve through a
combination Federal, State and user funds. The majority of the ﬁmdmg to-date has been for
ecosystem actions. Congress authorized Federal funding in the amount of $143 million per year
for three years in 1996 for ecosystem—related actions. Proposmon 204 provides for in excess of
$500 million of State General Obligation (G.0.) bond funding for CALFED actions, the majority
of which is for ecosystem-related activities. User funding is currently being provided through a
number of ongoing programs for a variety of activities that are consistent with CALFED

'objectives, in addition to the over $30 million of user funds for the Category III program.

DRAFT - For Discussion Only ’ 125 - Issues to Be Resolved
» - Febriary 16, 1998

"E—035323

E-035323



... DRAFT UNDER CONSTRUCTION- Jor discussion only

Federal Funding Additional Federal funding for ecosystem actions as well as other
- Program elements will be required in future years. As was the ¢ase in 1997, Federal
- funding is expected to be appropriated in the form of a consolidated line item for the
..~ CALFED Solution,.in order to maximize eﬂic1ency and eﬁ'ectlveness of the
- implementation of the Solutmn «

State Fundmg - Additional State fundmg W111 also be required for ecosystem and other
Program actions. Governor Wilson has proposed $1.3 billion in additional State G.O. .

. bonds for a mix-of CALFED actions; which would need to be approved by the.

: vLeglslature and State voters durmg 1998. -

: User Fundmg Add1t10na1 user ﬁmdmg is also required Actions that benefit users .
directly are expected to be paid for with user funding. In addition, some portion of the
. -common Program elements that create widespread user benefits may be funded with user
- money. To'accomplish this; some type of new.broad-based user charge will likely be
- necessary in order to reach the necessary spectrum of‘users benefiting.from a CALFED
solution. The amount and petential application of such a charge has not been' determmed

Financial Principles o .

" Benefits-Based Approach - Sharing the costs of the Solution based on the benefits being Yy
created is the comerstone principle of the CALFED Financial Strategy. The fundamental. ‘ ‘
philosophy is that costs will be paid by those who enjoy the benefits of the actions, as
opposed to seeking’ payment from those who, over time, were respon51b1e for causmg the
problems being expenenced in the Bay Delta system : :

- Among State and Federal agencies and. \mthm the stakeholder commumty, thereis .
general agreement with this benefits-based approach asa gulde for future cost sharing. A
.. number of. questions remam to be answered concermng the apphcatlon of this principle.

- ‘Many of the beneﬁts are dlﬁcult to quantlfy Beneﬁts assoclated with restormg o
ecosystem health, for example, are not measurable in the same way as the benefits of '
water supply improvements.. This implies that while the benefits-based approach is
usefi1l as a guide, benefits cannot be used in a strictly quantitative way to arrive at an
answer. regardmg shanng of costs.

: Also even though they agree in pnnciple with the benefits-based approach for future .

. costs, some stakeholders feel that direct beneficiaries of water development, mcludmg
water users, should pay something for past damage to the ecosystem prior to using the
benefits approach for future costs. The essence of this concept is that a beneﬁts-based ,
approach for the future is only fair if all partles start out from an equal position. Some . e
feel that reachmg this “level playmg field” would take an initial adjustment in favor of -
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the ecosystem. ‘Assessing water users for this type of adjustment is difficult because there -

is not general agreement over what role any particular water diversion, or water -

-diversions in general, may have played in degrading the ecosystem to date. In addition,

water users argue that they have already paid sufficlent amounts over time to offset any
past actions. - :

The remammg questxons that must be resolved relatmg to the beneﬁts—based approach
revolve around what to do when benefits that cannot be quantlﬁed, and whether or not -
any adjustment for past 1mpacts is appropnate pnor to usmg the beneﬁts approach gomg
forward. - L . -

Public/User Split - Both public money and user money will be used to fund the
CALFED solution.. The public and user concepts have also been extended to describe the
benefits. . In principle, public money will be used to do things that create public benefits,

~and user money will be used to do things that create user benefits. User money refers to

money, which is collected in exchange for provision of a good or service, Fees paid for
water service are a clear example of user money.. Although many of the water providers
are public agencws ﬁmds collected by these agencies in exchange for their services are

: not deﬁned as public money for purposes of fundmg the CALFED solutlon

o Beneﬁts can be generally clasmﬁed as elther bhc or “user” based on the pracucahty
“of excludmg individuals from access. Ifmd1v1duals can be effectively excluded &om '

receiving a benefit, then they can probably be charged for access to it.

- . Public benefits are generally those that are shared by a wide cross-section of'the
' community and fiom which individuals cannot be realistically excluded.. Inability
 to exclude individuals means that imposing charges for access to the benefit is
- difficult. If “free riders” can access the benefits without paying, there is'no
- -economic incentive for users to spend their money for these benefits. This means
that if these benefits are to be created, public funding must be used.

.. User beneﬁt s are generally those that accrue to an 1dent1ﬁab1e subset of the
: commumty, and from which individuals can be excluded. The ability to restrict
benefits to those that pay enables these benefits to be funded with user money. In
some cases, such as metered water use, individuals can be charged based on
volume of use. In other cases, such as access to recreational faclhtles charges are
based on sunple access to the benefit. =

.. There are add1t10na1 questions in deﬁmng public versus user benefits that arise in .’
* conjunction with benefits that are not clearly one or the other. ‘Some user benefits are so

widespread that the group sharing them is substantially the same as the general public.

The keys to resolving this issue may lie in whether or not access to the benefit can

DRAFT - For Discussion Only . . 127 . Issues to Be Resolved -

Febmaw 16, 1998

E—035325

E-035325



" DRAFT UNDER CONSTRUCTION- for discussion only

. ‘reasonably be excluded to those who do not pay for that aecess and in whether future
' behavmr can be beneﬂclally affected dependmg on the choice of ﬁmdmg mechanism.

o Ablhty to Pay - Th1s issue relates to whether ornot speclﬁc users w111 be obhgated to
pay the full cost allocation for their benefits, or whether some obligations should be ‘
. reduced based on the limited ability of certain users to pay the full cost of their benefits.
. Suchreduced obligations would have to be subsidized either by other users or. with public
- funds.” A'third option that must be considered is the possibility for reducing or
eliminating benefits for those who are unable-to pay for them. A third option that must be
considered is the possibility for reducing or ehmmatmg benefits for those who are unable
to pay for them . '

In pnn01ple, users should pay thelr full share w1th any exceptlons to be cons1dered ona
case by case basis after a full cost allocation has been made assuming no ability to pay .

~ constraints. ‘The concept is that any reductions in cost obligations based on mabrllty to-
vpay the full cost: share should be exphcxtly 1dent1ﬁed and Justlﬁed I

' Crediting‘,- This policy, relates'_ tolreducing Solutionfr'elated oost obligations toreflect

payments made by obliges toward other parallel efforts to address Bay-Delta issues. An

. interim policy granting credit for cash contributed to the Category III Program has been
a approved by CALFED but no add1t10nal prov1s1ons for long-term cred1tmg have been

approved : : . :

- Inyprinciple, all expenditures directed at the Bay-Delta system are part of the overall

" effort to improve that system. Consolidating all of the parallel efforts to address Bay- .
‘Delta ecosystem issues has-been advocated as an important step-in ensuring effective and .
efficient-use of the available funding for such efforts.  Consolidating these efforts is seen
.as a.way to coordinate the timing and 1mplementatron of many diverse and complex
prOJects as well as to enable ﬂexrble use of avallable funding. -

. ,As part. of the long term credltmg policy many addltlonal details must be agreed upon, -
" including the start date for crediting, types of payments to be credrted, cons1derat10n of
~ the tlmmg of payments, and others.

Cost Allocation Methodology - This relates to-selection of particular cost allocation
techniques for making detailed cost allocations within the sphere of a benefits-based cost
allocation approach. No policy decision has been articulated here, although individual
- CALFED agencies have historical policies relating to cost allocation techniques. Within
* the stakeholder community, there is general consensus that wh11e traditional
methodologies may be applicable for conventional facilities; they may not be appropnate
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for use with the Common Programs due to the drfﬁculty in mcludmg non-market beneﬁts -

created by the Common Programs in the allocatron process.

There are many possible cost allocation methods, each with its own strengths and
weaknesses. ‘The BDAC work group developed a set of conceptual criteria to guide the.
selection of methods for dividing the costs of the CALFED solution. Selectionofa .
specific method for each Program element may be in order, and. this selection will
. probably involve tradeoffs among these criteria. There is no single best method that
. addresses all of the criteria in an optlmal way :

While the fundamental pohoy direction for each of the Financial Principles discussed above hae
been identified, much work rémains to be completed. Most of the remaining work is in the

detailed application of these policies to a preferred alternative. Resolution of these issues will

require the involvement of policy level representatives of Federal and State agencies and

- stakeholder interests. The process for moving these issues through the public and stakeholder - - '

process that has defined the. PrOgram to-date will must be implemented during 1998 to-enable
resolution of these issues pnor to ﬁnahzatron of the Implementatron Strategy for the Preferred ~
Altematlve . o . ;

Other Cohtinuihg/Future.Woi’fk"'Efforfts.“; N
-RESTORATION c‘-QORDINATIoﬁ‘ |

In December 15, 1994 the Bay—Delta Accord mcluded a commrtment to develop and fund non-
flow related ecosystem restoration actions to improve the health of the Bay—Delta ecosystem. . |

" This commitment is commonly referred to as Category IIl. Some of the specific non-flow.

factors identified to be addressed as patt of the Category IIT commitment include unscreened
water diversions, waste discharges and water pollution prevention, fishery impacts due to harvest

. and poachmg, land derived salts, exotic species, fish barriers, channel alternatrons loss of

npanan wetlands, and other causes of estuanne habitat degradatlon.

While the details of the preferred alternatlve are not ﬁnahzed, Category I]I actions can be

‘beneficial to the long term program regardless of which alternative is selected. The Category i1l

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 III projects iust have appropriate
_environmental documentatron, have no significant adverse cumulative rmpacts and must not
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limit the choice of a reasonable range of alternatives', ‘ o A ’

Funding sources for near-term restoration activities include $60 million from state Proposition

© 204 funds (Bay-Delta Agreement Program) and 1997 stakeholder contribution of $10 million to.
fund the Category III ecosystem restoration commitments in the Bay-Delta Accord, bringing the
stakeholder total to more than $30 million. . In addition, Congress authorized $430 million for
~ fiscal years 1998; 1999, and 2000 to fund the Federal share of Category III.and initial

~ implementation of the ERP. 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,aﬁer the EIS/EIR is ﬁnal..

CALFED estabhshed atwo step process to evaluate and select the 1997 Category m proposals

In addition, public input was obtained via the Bay Delta Advisory Council. Thirteen technical-

“teview panels, organized by:subject, scored and evaluated each of the 332 proposals. .The

evaluation sheets were passed on the Integration Panel, comprised of state, federal, and non- -

agency representatives, whose task was to select the highest priority proposals based on'the

- benefits to the priority species-and habltats Targeted specres include anadromous ﬁsh Delta - -
native fish and m1gratory birds. . .

On December 17, 1997, the CALFED Bay-Delta Program announced mofre than $100 million in
funding for 50 ecosystem restoration projects selected from proposals. This. mcluded ,

. approximately $60 million of CALFED awards using Proposition 204, federal and stakeholder
. funds, with more than $40 million in cost sharing 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 such as msta]lmg fish screens
to keep endangered fish from being pumped out of rivers; preventing introduction of exotic’
species that are accidentally reléased into the wild; water quality monitoring and research,
educating farmers on how to improve farming practicesto lessen reliance on pest1c1des, as Well
as research on endangered SpGCleS such as delta smelt :

PI‘O_] ects'to be funded in 1998 will be developed in three ways They can be drawn from the
remaining proposals submitted in 1997, developed as des1gnated actions to develop and fund a

. proposal from a specific entity, or they can be implemented as focused grants. Currently, $21.6

million in additional proposals are being approved through the process. Approxrmately

$48.5 million in remaining funds will be used to fund des1gnated actions and to support focused
grants The adverusmg for the focused grants should begm in March 1998

For 1999 ﬁ.rnding, CALFED will be working to revise,and update the prior_ities to ensure that
- they are consistent with the ERPP and to build on restoration actions funded to date.. These
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- revised priorities will guide.development of restoration actions. .

FEASIBILITY STUDIE_S

The Program wﬂl also contmue work on feasrbrhty studles for the storage and conveyance, water
quality, and ecosystem restoration elements studies for storage : and conveyance are underway.

These studies will provrde maore detalled mformatlon than that obtained from the impact analyses '

for the programmatic EIR/EIS and will move program elements closer to 1mplementat10n The
followmg paragraphs show some advantages of continuing with feasibility studies:

‘Provule Support for Implementatlon Plans - The prefeasrblhty stuches prov1de support

for implementation plans by developmg specific mformatlonen costs, water supply, S

flows, water quality, site impacts, and other. factors for representatlve combinations of
‘Program elements. For example, the feasibility of 1mplementmg offstream storage to -
| deyelopment such as topography, geology, envn'onmental concem, proxrmlty toa Water ;
supply source, and ex1st1ng conveyance fac1l1t1esr 3 .

R Re‘fi‘ue Layouts, Sizes, and Other Details While the impact analyses evaluated a broad
range of facility sizes, the feasibility studies provide information‘for additional sizes
within that range. The feasibility analyses will provide additional detail that will lead to
narrowing the range of sizes for the preferred alternative and ultlmately lead to the
selected 51zes for 1mp1ementat10n T <

Provide Detailed Costs - The programmatic EIR/EIS will primarily display benefits and
" adverse impacts of the alternatives and will include only program level costs for the ends .
_of the range being studled. The feas1b111ty studies will provide more detailed cost.
information to assist the stakeholders and dec1s1on makers in their dehberatlons on the
preferr d altemativ -

Shorten Time to Implem'entation - The feasibility 'stud,ies provide early direction for the - '

process of planning, site specific environmental documentation, design, and construction
. required for project implementation in Phase ITI. While the studies will not Progress so -
far, before the selection of the preferred alternative, so as to produce unnecessary _
analysis, contmumg the feas1b1hty studies will allow the Program to move more
eﬂ’iclently into project 1mp1ementat10n '
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STATE AND FEDERAL ENDANGERED SPECIES ACT COMPLIANCE. = - : . - ‘

CALFED will comply with the Federal Endangered Species Act of 1973, as amended (ESA),
through- initiation of the formal consultation process pursuant to-section 7 of the ESA and
development of a Habitat Conservation Plan (HCP) pursuant to section 10(a)(1)(B) of the ESA.
CALEFED will comply with the California Endangered Species Act (CESA) through - )
development of a Natural Community Conservation Plan N CCP) pursuant to the Natural -
- Community Conservatron Planning Act, section 2800 ét.seq. of the California Fish and Game
. Code. In addition; sections 2081 and 2090 of the Cahforma Fish and Game Code may be used
to comply with the CESA on an mdrvrdual project basrs e

CALFED has begun developmg a State and Federal ESA compliance process and will contmue

to develop that process during Phase II of the Program ‘As a first step in 1mplementmg the

State and Federal ESA compliance process, CALFED w111 develop a conservation strategy.

" The conservation strategy will address all sensitive specres and their habitats potentially

affected by the CALFED Program the effects of CALFED Program actions (both beneficial i
- and adverse) on those- spec1es ‘and habitats, and the minimization and mrtrgatlon measures Ty

" needed to offset the anti¢ipated adverse nnpacts and allow for spemes/habrtat recovery In Dol
addition, the conservation strategy will include a monitoring program, specify a process for .

- adaptive management, and address funding for unforeseen circumstances. The conservation - f
strategy. will aim to. provide a comprehensive,-long-term plan that will allow for the recovery '
of hsted specres and conserve currently unlisted specres - %

Take authorization will not be granted until Phase I when specrﬁc actrons are deﬁned or at
such time as adequate information is available to assess project effects on hsted or other
sensrtrve specres

The conservation strategy will outline the criteria for determining the appropriate mechanism
for 1mplementmg the strategy and authonzmg incidental take associated with specrﬁc Program
actions. A determination whether to use formal consultation (section 7 process) or-an
HCP/NCCP to authorize incidental take associated with an action will be deférred until
Program actions become more defined. The conservation strategy for the species and/or
habrtats will be the same regardless of the process, used to authorize take.. :

" . The U.S. Fish and Wlldhfe Servrce (USFWS) and the Natronal Marine Frsherres Service

(NMFS) will conduct a formal section 7 consultation on the CALFED Bay-Delta Program,
including: storage, conveyance, and system operations; the ecosystem restoration plan
program; the water quality program; the levee integrity program; the water use efficiency

" program; the overall 1mplementatron and assurances strategy for the CALFED Program and
the HCP/NCCP. :

DRAFT - For Discussion Only _ 132 - Issues to Be Resolved
. . - : February 16, 1998

E—035330
E-035330



b
. - S R
. . -

)

P

&

2 I"MI P

DRAFT UNDER CONSTRUCTION— far discussiatt only

An HCP, which is a required component of a section lO(a)(l)(B) mmdental take perm1t

application, must describe the activities sought to be authorized by the permit, the levels of

. incidental take such activities will 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 will be subject to approval by the USFWS and NMFS.

Ah NCCP provides for the regional or area wide conservation of wildlife resources while

allowing for compatible and appropriate development and growth.. Section 2835 of the Fish- .

-and Game Code authorizes the California Department of Fish and Game (CDFG) to permit the -

taking of any identified species whose conservation and management is provided for in an
approved NCCP. ‘An NCCP, which must inchude all necessary elements identified in the

' Natural Commumty Conservatlon Plannmg Act 1s subject to approval by CDFG

| The NCCP and HCP developed for the CALFED Program w111 be prepared Jomtly, resultmg
in a common plan, an HCPINCCP

CALFED, in consuliation with the USFWS and NMEFS, has not yet determined which-actions .

will be covered for incidental take by the section 7 consultation and which actions will be -

covered for incidental take by the HCP/NCCP The general criterion for making this. -

' determination is that Federal actions that may affect special-status species will be addressed ‘

through section 7; non-Federal actions that may. result in incidental take of specml—status

~ species will be addressed through the HCP/NCCP

Likewise, the determinatiqn _of whether ineidental take of any particular species will be *
authorized through the HCP/NCCP or through section 7 has not yet been made. The criteria
for determining whether incidental take of a species will be covered under the HCP/NCCP - .
are: 1) the species is listed under the State and/or Federal ESA or is reasonably likely to.
become listed during the term of the permit; 2) there is a reasonable likelihood of incidental
take resultmg from Program actions; 3) the.amount of take of the species resulting from
Program actions can be reasonably assessed; 4) there is sufﬁment biological information
available to determine the impacts of the take on the species and provide appropriate
mitigation; and 5) the species conservation and management are provided for in the

. HCP/NCCP.. Species which do not meet these criteria would not be covered for mc1dental

take through the HCPINCCP o | o NN,

: The CALFED State agen01es wﬂl hkely be the mmal apphcants for a sectlon 10(a)(1)(B)

permit and take authorization through section 2835. The initial term of the HCP/NCCP and

. its associated take authorization is planned to be the same as the CALFED Bay-Delta Program

(i.e:, 25 to 30 years). . The geographic scope of the HCP/NCCP:will be no greater than the
CALFED Program area; it will likely be more narrow, depending on actions to be covered. -
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The HCP/NCCP will include momtormg of the 1mpacts of the take and the mitigation,a -~ - ‘
scientific: review process, and an adaptive management program. The HCP/NCCP will .
Jidentify adequate funding, which will include some 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-comphance w1th the terms of the plan. . .

(COMPLIANCE WITH SECTION 404()(1) GUIDELINES -

Section. 404 of the Clean Water Act requlres that a pro_] ject proponent obtam a permlt from the
Corps for activities that involve the dlscharge of dredged or. fill material into waters of the United .
States (33 USC 1344). Section 404 requires that the issuance of a permit by the Corps comply

* -, with EPA’s Section 404(b)(1) Guidelines (Guidelines). These gmdehnes provxde direction and -

gmdance for Implementatlon of Section 404

EPA's Guidelines (40 CFR 230 et seq.), the Corps regulatory guidelines (33 CFR 320 et seq.),
- and the National Environmental Policy Act (NEPA) and NEPA Guidelines (40 FR 1500 et seq)
* provide part of the substantive ehvironmental criteria and procedural framework used to evaluate .

applications for Corps permits for the discharge of dredged or fill material into waters of the R
United States, including wetlands and other designated special aquatic sites.: Under the Corps ' \. .
evaluation, an analysis of practicable alternatives is‘a screening mechanism used to detérmine the
appropriateness of permitting a dlscharge The Corps evaluation also includes.analysis of -
. compliance with other requirements of the 404(b)(1) Guidelines, a public interest review and

. evaluation of potential impacts on the environment in cem'plianee with NEPA.

According to EPA Guidelines, an alternative is considered practicable if it is available and can be

implerhented given considerations of cost, existing technology, and logistics in light of overall .

. project purposes. Practicable alternatives may include siting-a project in areas not owned by an
applicant, but that could be reasonably obtained by the pro_]ect apphcant, 6 achleve the basm

project purpose (40 CFR 230. 10[a][2]) N , : -

Many features of CALFED have the potent1a1 to requlre the dlscharge of dredged or fill matenal
into waters of the United States, including designated special aquatic sites. The ERP contams

. many such actions, including the restoration of wetlands, restoration of channel islands,

* construction of fish barriers, construction of fish screens, and restoration of riparian habltat The
Levee System Integrity Program contains actions, such as the creation of setback levees,

" improvements to levee maintenance, and the flooding of islands, that could require a Cotps
permit. The water supply rehablhty components contain actions, such as the creation of -
additional water storage capacity and the construction of conveyance faclhtles in the Delta, and
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the Water Quality Progréifn contai'n_s actions, such as the construction of water quality bartiers, -
that would require a Corps permit. Section 404 Permits will be required during Phase III.

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 the Preferred
Alternative and therefore will not involve the discharge of materials into the waters of 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
required to determine whether particular Phase III projects comply with the 404(b)(1) Guidelines,
it will have the benefit of an analysis as to the consistency of the CALFED Prefetred Alternatwe

with the 404(b)(1) Guldehnes ata programmatlc level

During Phase I of this process, the problems of the Bay—Delta were identified, obj ectiiresdeﬁnéd, :

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 a Preferred Alternative. The initial
screening of alternatives, 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 from 10 to three alternatives, some

were removed from further consideration; others were not eliminated, but became variations of
the three main conveyance concepts: existing system conveyance, modified through-Delta
conveyance, and dual-Delta conveyance (a combination of through-Delta and isolated .

-conveyance). These three alternatives, and 12 variations associated with them, were carried

forward for further refinement in Phase II. In Phase II, the three alternatives are being subjected -~

~*to further analysis, resulting in further refinements, and will result in the eventual selectlon of the

Preferred Alternative.

- This process is consistent with the Section 404(b)(1) Guidelines in that the screening of
" alternatives is intendéd to lead to the selection of the least environmentally damaging practicable
" alternative. Implementation of Phase III actions involving the discharge of dredged or fill

material into waters of the United States may require site-specific documentation that specific

proposals comply with EPA's Section 404(b)(1) Guidelines.
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PHASE I SITE-SPECIFIC ENVIRONMENTAL DOCUMENTATION

During Phase III of the CALFED Program, second-tier site-specific environmental documents
will be prepared for the individual actions or site-specific projects chosen for implementation
during the current Phase II process.- Second-tier documents, will be prepared after certification
. of the Programmatic EIS/EIR to concentrate on issues specific to the individual parts of the

program elements being implemented or the site choser for the action. The second-tier
document will summarize and incorporate by reference the issues discussed in the broader
program-oriented EIS/EIR and focus on the issues specific to the part of the:overall program .-

~ being implemented. Information presented in the second-tier EIS/EIR will be specific to a
ssmaller 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 Abbrevratlon for acre feet; the volume of water that would cover one acre to a depth of one -

foot, or-325,851 gallons of water. On average, could supply 1-2 households with water for a
year. . :

-

 Alternative A collection of actions or action categones assembled to provrde a comprehensrve

solutlon to problems in the Bay-Delta system.

Action A structure operatmg cntena, program, regulatron pohcy, or restoratron act1v1ty that 1s
mtended to address a problem or resolve a conﬂ1ct in the Bay-Delta system.

Action Categoty Aset of smlar actlons For example, all new or expanded off—stream storage
mrght be placed mto a smgle action category '

Anadromous Fish F ish that spend a part of thelr life cycle in the sea and return to freshwater

. streams to spawn.

Best Management Practices (BMP) An urban water conservation measure that'th'e Cahfornia
Urban Water Conservation Council agrees to implement among member agencies. The term 1s '
also used in: reference to water quahty standards ‘

}

Carriage: Wafter Addltlonal flows released dunng export penods to ensure mamtenance of Water

quality standards and assist with mamtarmng natural outflow patterns in.Delta channels. For
instance, a portion of transfer water released from: upstream of the Delta intended for export from
south Delta would be used for Delta outflow. o . v

Central Vallqy Project (CVP) F ederally operated water management and conveyance system that

prov1des Water to agricultural, urban, and mdustrlal users in California.

Central Valley Praject Improvement Act (CVPIA) This federal legrslatlon, srgned mto lawon

October 30, 1992, mandates major changes in the management of the federal Central Valley .
Project. The CVPIA puts fish and wildlife on an equal footmg with agncultural municipal,
industrial, and hydropower users. .

CFS An,.abbreviation for cubic feet per second.

Channel Islands Natural unleveed land masses w1th1n Delta channels Typrcally good sources
of habitat.
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Common Delta Pool This concept suggests the Delta. prov1des a common resource mcludmg o '

~ fresh water supply for all Delta water users, and all those whose actions have an impact on the
Delta environment share in the obligation to restore, maintain and protect Delta resources,
mcludmg water supphes Water quality, and natural habltat '

Common Program Four programs for Water Use Efﬁcwncy, Water Quahty, Levee System
Integrity, and Ecosystem Restoration that are essentla]ly the same for each of the three Phase II

altematlves

‘Component A group of related actlon categones the largest bulldmg blocks of an alternatlve
The components for the Phase II Alternatives mclude a component for Delta conveyance, a
component for storage, and the four common programs \ - :

Conjunctzve Use ’I‘he operatlon ofa groundwater basin in combination with a surface Water
storagé and conveyance system. Water is ‘stored in the' ground water basin for later ise in place of
or to supplement surface supplies. Water i is stored by mtennonally rechargmg the basin durmg
years of’ above-average water supply. i ,

Conveyance A plpelme, canal natural channel or other srmrlar facility that transports water from’
one locatlon to another .

Core Actionis Actio‘ns that’wou‘ld be included'in all CALFED Bay-Delta Prog'ram' alternaﬁves. S " _

- Core actions are no longer viewed as a single set of actions. Rather, these actions are now
distributed between the four common programs included in each of the three Phase IT '
Alternatives. These actions basrcally serve the same role as when originally formulated but are
now viewed as the first phase of i 1mp1ementat10n w1thm each of the four common programs .

" Delta Islands Islands in the Sacramento-San J oaqum Delta protected by levées. Délta Islands
provide space for numerous functions including agriculture, communities, and important.
mfrastructure such as power plants,’ transmrssron hnes p1pehnes and roadways

Demand Management Programs that seek to reduce demand for water through conservatlon
rate mcentlves drought ratlonmg, and other act1v1t1es ~ ‘ -

Dzverswns The actlon of takmg water out of a nver system or changmg the flow of water'in a
-system for use in another location.

Drought Conditions. A time when rainfall and rutioff are much less than average One method to
categorize annual rainfall is as follows, with the last two categones bemg drought condltlons
wet, above normal, below normal, dry critical.

Dual Conveyance System A means of improving conveyance across the Bay-Delta by improving
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through Delta‘ conveyance and isolating a portion of conveyance from Delta channels.

Ecosystem A recogmzable, relatively homogeneous umt that mcludes orgamsms, thelr .
environment, and all the interactions among them. _— :

Entrainment The process of drawmg fish mto diversions along with water resulung in the loss .

of such ﬁsh. ' - .

ESA (Endangered Specws Act) Federal and State leglslatlon that prov1des protectlon for specles -

that are in danger of extinction.

: Export Water d1versmn from’ the Delta used for purposes outsrde the Delta

Fzsh Migration Barrzers Physrcal structures or behavroral barners that keep ﬁsh within their
migration route and prevent them from entenng Waters that are not desnable for them or thelr
mlgratlon pattem ‘ : : : ~ oo

Fish Screens Phys1cal structures placed at water d1vers10n fac111t1es 1o keep ﬁsh from gettmg
pulled mto the faclhty and dymg there

Groundwater Bankmg Stormg water in the ground for use to meet demand durmg dry years
In-lien Groundwater Banking Replaces groundwater used by irrigators with surface water to

- build up and save underground water supply for use durmg drought condltlons

- HMP (Hazard Mttzgatwn Plan) One of two standards referred to in the altematlves for levee

flood protection. Following the flood disasters of the 1980s, HMP standards were. estabhshed at:

. 1 foot of freeboard above the 100-year flood event level.

'Hydrograpk A chart or graph showmg the change in ﬂow over txme fora partrcular stream or

river.
In-Delta Storage Water storage w1th1n the Delta by convertmg an ex1st1ng 1s1and to a Teservoir.

In-lieu Groundwater Bankmg Replaces: groundwater used by irrigators with surface water to

. build up and save underground water supply for use during drought conditions.

Inverted Szphon A pipeline that allows water to pass beneath an obstacle in the flow path For’ .

example, an inverted siphon could be used to allow water in-a canal to pass under a Delta
channel.

Isolated Cotzveyance Faczlzty A canal or prpehne that transports Water between two dlfferent
locations while keeping 1t separate from Delta water.
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 Land Fallowing/Retirement Allowing previously irrigated agricultural land to temporarily lie
idle or purchasmg such land and allowing it to remain out of productlon fora vanety of purposes

MAF An abbrewatlon for m11]10n acre feet
Mining Drainage Remediation Controlling or treating .p'o'lluted drainage ﬁ'om abandoned mines.

- Meander Belt Protecting and preserving land in the wcmrty of a river channel in order to allow
‘the river to meander. Meander belts are a way to.allow the development of natural habltat
around a river. L

_'Non-native Species Also called introduced specles or exotic species; refers to plants and ammals
~ that originate elsewhere and are brought into a new area, where they may dominate thelocal =
specles orin some Way negatlvely 1mpact the environment for naizve species. :

Real-Time Momtonng Contmuous observatron in multrplc locatlons of blologwal condmons on
site in order to adjust water management operations to protect fish specles and allow optimal
_ operatron of the water supply system o :

Rtpartan The strip of land adjacent to a natural water course such as a river or stream. Often
supports vegetation that prov1des the best fish habitat values, when growmg large enough to
overhang the bank. ' . e _ _

szerme Habitat w1thm or alongs1de a river or channel

Setback Levee A constructed embankment to prevent ﬂoodmg that is posmoned some dlstance
from the edge of the river or channel. Setback levees allow wildlife habitat to develop between
the levee and the river or stream. :

l Shallow Water Water w1t11 little enough-depth to allow for sunhght penetratlon, plant growth,
and the development of small orgamsms that function as fish food. Serves as spawnmg areas for
Delta smelt. : : : :

Smolt A young salmon that has assumed the s11very color of the adult and is ready to mlgrate to
the sea. . ) . .

' Solutwn Prmctple Fundamental prmclples that guide the development and evaluation of
Program alternatives. They provide an overall measure of acceptablllty of the altematlves

South of Delta Storage Water storage supphed with water exported south from the Delta.

. State Water Pro;ect (S WT) A Cahforma state water conveyance system that pumps water ﬁ'om
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‘ the Delta for agncultural urban domestlc, and industrial purposes

TAF An abbreviation for thousand acre feet, asin 125 TAF or 125,000 AF.

: Take Limit The numbers of fish allowed fo be lost or entrained at a water management facility
before it must limit or cease: operatlons The numbers are set for d;fferent specres by regulatrons

" Terrestrial Types of specl'es of animal and plant w11d11fe that hve on or grow ﬁ‘om the land.

Through Delta Conveyance A means of improving conveyance across-the Bay-Delta bya
-variety of modlﬁoatlons to Delta channels

Upstream Storage Any water storage upstream of the Delta supplred by the Sacramento or San
Joaquin Rlvers or thelr tnbutanes , A

f Water Conservation Those practices that enconrage consumers to reduce the use of water. The
extent to which these practices actually create a savmgs in water depends on the total or basin-
¢~ . wide use of water. A .

- * Water Reclamation Practices that capture, treat and reuse water The waste water is treated to
. meet health and safety standards depending on its mtended use.

Water Transfers Voluntary water transactions conducted under state law and in keeping with
federal regulations. The agency most involved is the State Water Resources Control Board
(SWRCB)

Watershed An area that drains ultimately to a particular channel or river, usually bounded
peripherally by a natural divide of some kind such as a hill, ridge; or mountain. '
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