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This memorandum report s rizes the Department's:

A the;Sacramento—San*JQ@duinFDelta,ésipaftgofithe?State
g Eroject“and?the:effectfof;those’plans*on'theiDelta*

_-pertinentfinformation;chCerning S

, a- er pr : eir solutions that have been accumulated

over the past;seVeral?yearsiiﬁltfineludes:g;(l);a<briefjde5cription
of the California Water?Plan,;the*State;W&tef?Prpject;;andathe’”
Delta;ﬁ(Z)fproblems;of;water;resourqezdevelopmentgand;protectio’

of;the,Delta;;(})itheibackground*andfaccomplishments;ofithe%
yproposed;Peripheral?Can&l;x(M}faysummaryJOf:Deltafwaterféntitle—
'mentfnegotiations;i(5);an_evaluationtoffincreasing;theidegree of
;salinitychntrOI]beyondithat}agreed‘toiin:the?November,19;;1965:
Delta?WateraQuality;Cfiteria;iand?(6)ian’analysis_of,legallpréb-
lems'w'th“respeCtﬂtofDelta‘waterjrights?andfsalinity,control“

Roania Tt aléogincludes,nine;appendices;relating:to the
followingjsubjects;ﬁl(a)iDelta}Water_Quality;Criteria;;(b)éwater
ntitlement;agreementsfwith?westernfDeltavinterests;i(c)?Delta%

water;requirements;g(d)*prbjedt;water;quality:objectives;;(e)i

sproposals;to{upgrade;salinity:ccntroljstahdards;f(f)feconomice_M_
“aspectsfof;salinitijOntrol;g(g)fcostgofwwater?from}North‘Coastal
‘projects;f{h)%Delta}eConomic:statistics;if d«(i) interim fish j=u

‘protective measures:i <the elta(

. For more hani40>years:the:Bureauiof;Reclamatidn;fthé
;Department;of}Water*Resourcesfand?itsjpredéceSsors;?and'others;
fhave>beenistudying:the?Deltaiand’itSérélationship,to\California

"andiits}totaliwater,needsf}}The;obJective,of;thesefstudiesihasiw
been to develop a plan that would meet-the Delta's water require
mentSiiand‘also}uSe;the}Deltaiasba;pooling}point“fOP,equrt»of’
surplusﬁwater-togotheriparts?oftthe:State;ﬁeSpecifically,?theT
goals of the Department of Water Resources in:such aiplan’are:
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adequate - quality to meet the needs - of. its agrlcultural
municipal,:and- industrial water users.ﬁfThese uses v
constitute an important segment of California's- economy{
and any water development plan must recognize and
preserve these uses of. water,

‘ o protect;fully ‘all.vested rights to: water
in: the Deltaug These 'include rights guaranteed to
Delta landowners by the Constitution and laws of: the
State, including the Delta Water Protection Act.(Water
Code Sections 12200 to0:12220)," the Area of Origin Law,
and  the. County;of Origin Law~~

contractual ba51s comparable to that of the Depart—
ent's water contra tor fo

:To. utilize surplus water: supplies tributary:to
the: Delta for exportAt0rwater«def101ent areas“of the

.Use of water flowing into’ the . Delta must be maximized
to accomplish these. obgectives.ﬁ Works must be constructed that -
will'permit the economy of the’ Delta to be maintained: and expande
without the.waste of large. quantities of water to- control salinity
intrusion by means of an excessive: hydraulic barrier. -The plan of
the Department of Water Resources: for: meeting the obJectivestet
forth'above contains’the foll”wing prin 1pal el ment

~iConstruction’ and operatlon of. the Peripheral
;Canal is:the: key: element % Operation of .the Canal. cwill
.make the most: effective. use . of water available in: the =«
Delta by:eliminating the: ~commingling of export water
with saline water in the western Delta and. by planned
_releases into various Delta channels. Quality in:
‘interior Delta channels willibe kept high and an: outflow
‘will becontrolled.  Water quality will be maintained at:
or ‘better than the: levels established 1n ‘the Delta: Water;
‘Quality Criteria of November :19; 1965. ¢ In most years the
,qualit *w1ll be better for as bstantial period of time.’
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g , l, with 'a 1i ¥y increase in 'the fish popula-
‘.tion. " The PeripheraliCanaliWill"conveyngood-qualitygﬁ A

«réwaterfto;theJaqueductsfofythe)state;and!federal’projects
e-including'the‘Kellogg-Project;iorﬁa,similar;project;toi
- serve Contra CostaiCounty,iwithout1the[release;of-1arge
:quantities of water to. ntrol salinity which would:
-otherwise be.required. i it & io» i

2 ;“’25$iConstructionjofjoverland?facilities;to.supply
substitutejwatergto'agricultural*areas:in=thezwestern:
,10?percentiofithe\Delta;%iThis’isithe;areafof,the,Delta
;thatlis"notiguaranteedza‘dependable‘water;supply*of
adequate quality by the November 19,:1965 Criteria.
fSalinity;controlfreleaSesfdofnot?now;tandicannotf?

-_5economlcally,in)thejfuture;{providefacceptable-quality
;iwater;in»the’adjacentfchannelsiat?alljtimesﬁinéthe
gfwestern?Delta;?;Such?releaSesiwould?involvetan;
-unreasonable and wasteful use of water which'is p 0— .
;scribedabygthesState:COnstitution~and!state;1aw.z;While
the November 19 Criteria'will;limit¢salinity;intrusion5gx
,to;essentially;that?experiencedﬁsince;the;Central}Valley
ffPrgject'began1operation'in;1944;€future;upStream;diVer—
~~*sions»Will§caUSeja:reductionf(belOw.thé]historicjaverage)
?1invthe§numberzof;day3'good—quality;wateréwilltbefavailable
%in~adjacent?channels:f:AlSubstitute;waterfsupply9furn15hed
;throughioverlandrfacilities;?intlieu;ofkthatzwhich‘wouldvV
be;providediby;salinityﬁcontrolfreleases;ionld’addfno¥i
‘financial burden to . the water users -solely by virtue of.
suchfsubstitutioniﬁiTo:the1extent)thatithese;facilities!
would provide:a betterment , the water user would be
expected to pay the added costs

&, 3. Compensate municipal and industrial water users
in‘ContrafCostaiCounty:for;any;increased costs.due to
loss'ofravailabilityfofzgood-qualityiwater;causedabyf
operation of .the State Water Project.:: A reduction of
the number:of days per year that good-quality offshore
water:will-be‘available;tofindustry;and;communitiesgin
the‘County.isfanticipated;ffSubstitute;water,can{be;,
purchased from the}Contra“Costa?Canal“supplementedvby ;
the%KelloggjUnit{or;some?similar‘projectf(whichfwillib
necessary in'any event.to meet the expanding needs in
the&County);?andfindustrial'coolingfequipment‘canlbe?
modified to operate independently of the effects of
salinity. i i
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A . Assume responsibility foridevelOping solutions
~to any problem caused by the project ‘that adversely
~affects.the Delta: env1ronment relating to fish and
;wildlife recreation, and esthetics. = Careful monitor=
“ing will be done to: detect incipient: problems and:to
.verify that a solution to them is: adequate., "It would

-be inappropriate to make substantial’ expenditures O =5 nais
“to waste substantial quantities. of water to solve alleged‘
»probl 'that may not occurn"

Water. quality standards for the Delta have been estab
lished.under provisions of .the federal Water Quality Act of. 1965,
and approved by :the Secretary of the Interior.: .These standards
include salinity control: provisions which are: essentially the same
as those contained in the. November 19, 1965 Delta Water » Quallty
Criteria., ‘At hearings conducted in: connection with these
- standards, however,:several proposals were made for increasinp
“the degree (Rt salinity control beyond that provided by:the:
November 19 Criteria; - Further ‘consideration of these. higher
standards was deferred so:that they could be reviewed.in connec
tion with water rights hearings for the state and federal progects,
“since the only present means for .controlling: salinity is:by -
-releases of stored water from these. projeces s lhe; Department has
. opposed these proposals for. 1ncreased -salinity control for the
following reason i

s;Increasedpsalinity control wouldirequire:
J(a) aenial of water users the water supplies:they have
contracted for and made advanced payments for; or (b)::
:construction of new. water conservation and transportau
’tion facilities upstream from‘th Delta-ior (c) both.

Costs are exce551ve in: relation to beneniibs s
Estimated capital costs range from $0.3 to $2.9 billion
and average annual costs. range from.$17. million to $154
million," depending on the particular: proposal. Estimated
average annual benefits are . less than $5 7 million‘

Fala There 'is a more practical alternative. ,The
stimated average annual costs to.furnish substitute
water supplies through: overland conveyance . facilities
and’ to modify:certain industrial cooling systems:is

about - $1 million to $1 5. million

effect on the: water requirements for recreation,
,esthetics, and  fish ' life.: People‘can recreate on: e
slightly. . saline water as_welliasion'fresh;é;The;relam
tively small change of salinity (from present levels):
will be insufficient to materially alter the esthetics,
..and . overall, fish and W1ldlife would not be appreciably
benefited :




i.5... Increased salinity control would constitute a
wasteful and unreasonable use of water. : Large additional.
quantities:of stored water would be required for release

i'during\afcriticallperiod'suchﬂas;1928;to?1934{(fromrh;mi1
lionftoV37?millionzacreéfeet;Tdependingvonkthe;particularm
proposal),’ to push the salt water back farther. Water is
-2 limited resource in California and water used for ik ::
v:glinity1controliwould’preclude;itsfuse;forﬁsomejalterna
tive b e R P BOS

’;thegDelta;(or,whethér,a'prégraﬁfshould'be‘éstablished;to:protecéﬁ.~;
andiserve;the:Deltann}a.basisawhich-takeskinto:

releases which would flow to the Ba and ocean and be:




TABLE OF CONTENTS

INTRODUCTION . . . . . « v x B s s s wLe s o e o W s
California's Water Problems e s % % % e s e s s & e e
California Water Plan . . . . v ¢ v v v v v o o o o o
State Water Project . . . . . . .
The Delta Pooling Concept . . . .
Location and Description of Delta
Delta Economy . . . . . + . « . .

. e e .
.

. . ) . . . . . . .

PROBLEMS OF WATER DEVELOPMENT IN THE DELTA . . .
Salinity Intrusion . . . . . . . . . . . .
Local Water Supply . . . s % 8§ . s
Transfer of Water Across the Delta 3 3 . =
Fishery Resources . . . e e e e
Elements of an Acceptable Solution o e e .

. ¢ o . . .
.
e e e @ -
.
.
.

PERIPHERAL CANAL . .+ © v « v & v v v e v e e e e e e e e
Interagency Delta Committee . . . . . . . « v « o « . .

Objectives . . . . . e e e e s e e e

Identification and Comparison of Alternative Plans

Selection of Plan . . O
Adoption of the Peripheral Canal . . -
Description . . . . . . . i W ow .

Concept for Operation
Accomplishments . . .
Scheduling . . . . .

.
.
.
.

. > o
e o 0
. e e o o

DELTA WATER ENTITLEMENT NEGOTIATIONS . . . . .
Purpose and History of Negotiations . . .

Main Delta Negotiations . . . s & s+ 3 ®
Western Delta Negotiations - General . . .
Western Delta Agricultural Negotiations . . . . .
Western Delta Municipal Negotiations . . . . . .
Western Delta Industrial Negotiations . . . . . .
Process Water. . . . . . . . . . . . . . ..

Cooling Water . . . . ¢« v v v v v « v o o .

Other Problems . . . . . . . « v v v v v v o . .

LY o 0
.
.

e o . . e . . .

EVALUATION OF INCREASED SALINITY CONTROI, . . . N
Proposals to Upgrade Salinity Control Standards G .
Amount and Cost of Water to Increase Salinity Control
Accomplishments of Increased Salinity Control .

General . . . . . . i vt e e e e e e e e e e
Specific . . . .« . . . .. .. e .. % 9 6 .
Benefits Foregone . . . . . e e e e e e e e e e

Alternative Measures and Costs . 5 s .
Western Delta Overland Agricultural Water
Facilities . . . . s s e 4 s e e e e e s e e
Contra Costa Canal- Kellopg System . . . . . . . .
Industrial Plant Equipment Changes and Incremental
O&M Costs . v v v v v v v v v v e e e,
SUMMATY « ¢« v v v v v v v v v e e e e e e e e e e



TABLE OF CONTENTS (Cont'd)

ANALYSIS OF LEGAL PROBLEMS IN THE DELTA . . + « . & . . . .

Delta Water Rights . . . . . . . e ¢ e e 4 s s e e W
Protection of Prior Vested Rights in the Delta . . . .
Agreement with Contra Costa County Water District
November 19, 1965 Delta Water Quality Criteria .
Esthetics and Environment . . . . . . . . . . .
Protection of Fish and Wildlife and Recreation
Repulsion of the Marine Borer . . . . . . .
Waste Assimilative Capacity . .
Burns-Porter Act . . . . . . .
County of Origin Act . . . . .
Area of Origin Law . . . . . .
Delta Protection Act . . . . . . . o e e s
Decislons of State Water Rights Board Affecting the
Delta . . . . & @ . o e e e e e e e e e e e e,
Water Rights Decision D-990 . . . . . .
Water Rights Decision D-1275 . . . . .
Riparian Rights in the Delta . . . . .
Federal-State Relationships in the Delta . . . .
May 16, 1960 Agreement . . . . . . . . . .
Regulation of Water Quality in the Delta .
State Water Quality Control . . 5 B s % s s

s ® o e e o o

.
.
.
.

s e e o o @

.
3

3 . . .
.

Federal Water Pollution Control Act . . . . . .
FIGURES
Figure
Number
1 Schematic Distribution of Water Under the State Water
Resources Development System of the California Water
Plan e L] * . L] 1 ] * L] . . . L) e - L] L ] L2 . . L] L] . L] * L]
2 Major Features of the State Water Project . . . . .
3 Sacramento-San Joaquin Delta . . . . . . . . . . . o @
4 Location of Major Manufacturing Industries in the
western Delta L] . L] L] L] . . L] L] L . L] L] . . . L] . . L]
5 Historlecal Salinity Intrusion, 1920-1964 . . . . . . .
6 Estimated Salinity Intrusion Without Salinity Control
Releases, 1955-196“ . . . ) . Y . . e . . . . . . . .
7 Peripheral Canal Plan . . . . . . . . ¢ e s e e 4 s
8 Historie and Future Inchannel Water Quality at Emmaton
9 Estimated Additional Amount and Cost of Water to Move
1,000 ppm C1™MTCSZ, Below Emmaton . . . . o e e o s
10 Service Areas, Western Delta Overland Facilities . . .

- 11 -

e e o o o

12

14

23
28

49
56



TABLE OF CONTENTS (Cont'd)

TABLES
Table
Number , Page
1 Estimated Quantities of Export Pumping . . . . . . 16
2 Summary of November 19, 1965 Delta Water Quality
CIFEEIRIS s 5§ 5 3 8§ & +mmfS B o = 7 o v 2 B » & 2 26
3 Estimated Additional Quantities and Costs to Meet
Selected Proposals for Increased Salinity Control 48
APPENDICES
Page
APPENDIX A. DELTA WATER QUALITY CRITERIA,
NOVEMBER 19, 1965 . . . . . « v v v v v « v . . A
APPENDIX B, WATER ENTITLEMENT AGREEMENTS WITH
WESTERN DELTA INTERESTS . . . v v v & o o o + . B
Agreement with Contra Costa County Water District . . . Bl
Agreement with the City of Antioeh . . . . . . . . . . . B5
APPENDIX C. DELTA WATER REQUIREMENTS . . . v + v o o v o ' . C
Introduction . . . . . . . . 0 0 L 0 e e e e e e e Cl
Industrial Water Requirements . . . e s e e e s e Cl
Table C-1. Industrial Water Renuirement“ . e e B . . c2
Municipal Water Requirements . . . . . . . . . . ¢ o . c2
Table C-2. Municipal Water Requirements . . . . - c2
Agricultural Water Requirements . . . . o e e e e C3

Table C-3. Agricultural Water Requirements v e e . C3
Table C-4, Average Monthly Channel Depletion in the Delta C3

Contra Costa Canal Requirements . . . . . . . « . . . . ch
Table C-5. Estimated Canal Water Requirements, Contra
Costa County Water District, 1970- 2020 2 . ch
Total Requirements . . . e T T ch
Table C-6. Total Delta Water Requirements R C5
APPENDIX D. PROJECT WATER QUALITY OBJECTIVES . . . . . . . . D
Introduction , . ., . . . . . . . . . .. . .. ... . . D1
Table D-1. Water Quality Objectives of
State Water Project . . . . . . . . . . . . D2
Table D-2. Water Quality Objectives of
Central Valley Project . . . . . . . . . . . D3

-~ 111 -



APPENDIX E,

State

TABLE OF CONTENTS (Cont'd)

APPENDICES (Cont'd)

PROPOSALS TO UPGRADE SALINITY CONTROL STANDARDS
Introduection . S e e o s e e s e e e e e e e
San Franelsco Reglonal Water Quality Control Board
Central Valley Reglonal Water Quality Control Board
Contra Costa County Water Ageney . . . . . . . . .
Federal Water Pollution Control Administration . .

Water Quality Control Board (State Water

Resources Control Board) . . . . . . . . e e s e e
E-1. Water Quality Objectives Excerpted from State
Water Quality Control Policy for Sacramento-

Table

Table

APPENDIX F,

San Joaquin Delta, Adopted June 14, 1967

»

E-2., Supplemental Water Quality Control Policy
for Sacramento-San Joaquin Delta, Adopted

October 24, 1968 . ., . , . . . . . . .
ECONOMIC ASPECTS OF SALINITY CONTROL , ., .

Introduction . . . ¢ e 6 o 4 e o o o 4 & o .

Metcalf and Eddy Report . . . .

Table

Table

FWPCA

Interagency Delta Committee Report
USBR Peripheral Canal Report . . .

L

Page
E
El
El
E2
E3
E7

E8
E10

E1l4
F

. F1

F-1. Summary of Benefits and Detriments to Contra

Costa County for Indicated Salinity Concen-

trations at Antioeh . .

F-2., Estimated Benefits for Increaéed Salinity

Control Beyond the November 19 Criteria
Report . . . .

Other References ., . . . . "% .
APPENDIX G, COST OF WATER FROM NORTH COASTAIL PROJECTS
Assumptions . . . . . .

Plan of Development'u Costs

APPENDIX H,

Introduction . . . . .

Table
Table

Table

Table
Table
APPENDIX I.

and Acéomplishments .

DELTA ECONOMIC STATISTICS . . . . . o 15 .
H-1. Summary of Land Use Acreages . ., . . .
H-2. Crop Statisties and Farm Income for

Statutory Delta. . . . . . . . . . . o
H-3. General Economic Statistics Relating to

Counties of the Sacramento-San Joaquin
Delta . . .

H-4. General Economic Statiséiés of the ététe,

the

the Delta Counties, and the Statutory Delta

H~5. Source of Data for Table H-3 ., , ., . .

INTERIM FISH PROTECTIVE MEASURES IN THE DELTA

- iy -

® o o o o

Fl1

F2

F3
F3
Fi
F4
F5

L] G
. Gl

G2
H

H1
H2

H3

HYy

H5
H6

I



INTRODUCTION

The purpose of this memorandum report is to set forth the
Department's plan for the Sacramento-San Joaquin Delta relative to
salinity control, the State Water Project, and California's overall
plan for water development.

The State Water Project, which constitutes the initial
facilities of the State Water Resources Development System, is
being constructed to help meet the expanding water needs throughout
the State. The project has a contractual commitment to deliver
4,23 million acre-feet of water annually to the water users that is
expected to occur in about 1990. In addition to meeting delivery
commitments, an adequate water supply and salinity control must be
provided in the Delta in cooperation with the Federal Central
Valley Project.

The Department has applied for water rights to store and
divert water for the project. Decision D-1275 makes these rights
subject to the "Delta Water Quality Criteria" which were agreed to
on November 19, 1965, as a result of negotiations by the Department
of Water Resources, Bureau of Reclamation, and local Delta
interests. In compliahce with the Water Quality Act of 1965,

P.L. 89-234, 79 Stat. 903 (1965), federal water quality standards
in the Delta have been established. Further federal consideration
on salinity control, however, has been deferred until after a
decision is made by the State Water Resources Control Board based
on the water rights hearings which will commence in July 1969.

This report examines the problems associated with water
development in the Delta and covers in depth, an evaluation of
increasing the degree of control over the intrusion of saline
water into the western Delta. The report also discusses the
events leading to the selection of the Peripheral Canal concept
and covers briefly the description, a concept for operation, and
the accomplishments of the Canal.

Water entitlement negotiations are currently under way
with local agricultural, municipal, and industrial interests in the
western Delta. A discussion of these negotiations, as well as an
analysis of the legal problems with respect to water rights of the
Delta water user, is also presented in this report.

California's Water Problems

The past and future growth of California has been and
will continue to be dependent on the development of its water
resources.



California leads the nation in its value of agricult&ral
product¢s -- both crops and livestock. She supplies 25 percent_/

of the nation's table foods. Farm income exceeds $4 billion
annually with 95 percent of this value coming from products grown on
irrigated lands. Irrigation is neceszary because most precipitation
does not occur when and where it is needed.

Since 1940, population in California has grown faster
than thg national average ~-- from 6.9 million to almost 20
millicné/ﬁ With nearly 20 million people, California lesds the
nation in population. By 1990, the population is expected to
reach 35 million.

Agricultural production and the need for irrigation will
also increase. Water requirements for municipal and industrial use
also grow, and at an even faster rate. This 1s caused by higher
per-capita use of water resulting from increased use of alr con-
ditioners, automatic washers, garbage disposals, etec.

There are three basic problems to be solved in developing
California's water resources.

First, over 70 percent of the State's water occurs in the
northern 1/3 of the State; whereas, 77 percent of the water demand
is in the southern 2/3 of the State.

Second, most precipitation and runoff occur in the winter
and spring; whereas, the greatest demand for water is in the summer.

Third, this maldistribution of water is aggravated by
years of drought when water supplies, both north and south, are
less than normal.

California Water Plan

In 1959, the Legislature adopted the California Water
Plan. This plan, as published in DWR Bulletin No. 3, is a concept
or framework which is intended to serve as a guide to all levels of
government (local, state, and federal) and private interests in the
further development of California's water resources. It does not
cover the many phases of interim uses and transfer of water that
will inevitably occur during a step-by~step implementation of the
ultimate plan. It is a flexible, long-range plan that indicates the
general manner in which California's water resources should be
developed to satisfy the potential ultimate water requirements of
the State. It demonstrates that California has enough water to
meet foreseeable needs if prudently developed and used.

léalif@ﬂﬂta State Chamber of Commerce Brochure, "What California
Agriculture Means to You".

gﬁepartment of Finance, "California Population, 1968".



The plan envisions major storage reservoirs to eapture
and control waters in water-producing areas and extensive convey-
ance systems to transport the surplus waters to areas of need
throughout the State. Figure 1 illustrates schematically the
distribution of surplus water in the north to areas of need in the
south under the State Water Resources Development System of the
California Water Plan.

R R P Y r
' SOURCES OF SURPLUS WATER
: @ﬁ%f T“i (X) UNREGULATED FLOWS IN THE DELTA

e *4§M
LEXY L\‘h @ FEATHER RIVER
@ MIDDLE FORK EEL RIVER
® TRINITY RIVER
@ MAD-VAN DUZEN RIVER
@ KLAMATH RIVER

@ UPPER EEL RIVER

i 5
« B e
=
AREAS OF WATER USEER
3 E ny
(1) SOUTH SAN FRANCISCO BAY AREA
@NORTH SAN FRANCISCO BAY AREA
@ SAN BENITO COUNTY AND PAJARO VALLEY AREA
SAN JOAQUIN VALLEY AREA
(5) CENTRAL COASTAL AREA
@ SOUTHERN CALIFORNIA COASTAL PLAIN
@ANTELOPE-MOJAVE AREA
(8) COASTAL SAN DIEGO AREA
(3) WHITEWATER-COACHELLA AREA

Figure 1. Schematic Distribution of Water Under the
State Water Resources Development System
of the California Water Plan.



"The plan gives consideration to water conservation
and reclamation; to flood control and flood protection; to
the use of water for agricultural, domestic, municipal, and
industrial purposes; to hydroelectric power development;
to salinity control and protection of the gquality of fresh
waters; to navigation; to drainage; and to fish, wildlife,
and recreation."

The Delta i1s important in achleving the major objectives
of the California Water Plan. It is a common point where waters,
both regulated and unregulated, of the Central Valley rivers
System naturally flow and where surplus water from the north coastal
streams can readily be brought. These factors combine to make 1t
the logical point where surplus waters not needed, in, or north of,
the Delta can be convenlently controlled and diverted to areas of
deficiency to the west and south for beneficial use.

State Water Project

In 1959, the Legislature enacted the California Water
Resources Development Bond Act to assist in financing the con-
struction of the State Water Resources Development System. This
Act was ratified by California voters in November 1960,

The State Water Resources Develop-
} ment System is a broad term used to designate

a system of works in connection with the
long-range development of the California
i o Water Plan. One of 1ts principal objectives
e is to conserve water in areas of surplus and
' to transport it to areas of need., It is
designed to help adjust the imbalance of
California's water resources to her
water needs. The State Water Project
constitutes the initial features of
the system and such additional
features as the Department deems
necessary to meet local needs
and to augment water supplies
in the Delta. The major
features of the State
Water Project are shown
on Figure 2,

The 1959 Bond

Act includes, as part of
the State Water Project,
Delta facilities "...for
water conservation, water
supply in the Delta,
transfer of water across
the Delta, flood and

Figure 2. Major Features of the salinity control, and .,
State Water Project. related funetions ....
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In March of 1966, the Director of the Department issued a Project
Order that authorized construction of the Peripheral Canal as the
Delta water transfer and distribution facllities portion of the
State Water Project (see Figure 7 on page 23). Additional facili-
ties for local water supply in the western Delta will be defined
at a later date as a result of water entitlement negotiations
presently in progress.

The Delta Pooling Concept

The coordinated use of the surnlus water in the tribu-
taries to the Delta, and of regulated or impmorted supplements to
this supply, 1s referred to as the "Delta Pooling Concept". Set
forth below, and inecluded in this concept, the areas of origin
where the surplus flows originate are guaranteed that they will not
be deprived of a water supply. The state system's demands in
Central and Southern California, as well as a substantial measure
of the Federal Central Valley Project demands, will be met by
diverting from the Delta pool both the regulated and surplus
water that would otherwise waste to the ocean.

The present surplus flows in the Delta will be diminished
in the future due to further development and increased use of water
in the upstream tributary areas to the Delta, particularly in the
Sacramento River Basin. Interconnected to the funding for construc-
tion of the State Water Project are funds for the construction of
such additional water development facilities 1in the Sacramento
Valley and north coastal streams as are necessary to meet local
needs and to augment the water supplies in the Delta. As demands
for Delta water increase and/or as unstream uses deplete the flow
to the Delta, additional water may be brought to the Delta pool
from the north coastal sources, where large surpluses now exist,
to fully meet future water needs. This 1is the significance of the
offset provision in the Water Resources Development Bond Act for
additional facilities. It insures a continuing program of construction
to meet the expanding needs in all areas without the threat of
depleting the water Supply of one area of the State for the benefit
of another. It recognizes that construction, not litigation, is
the final answer for meeting California's present and future needs
for water.

Location and Description of Delta

The Sacramento-San Joaquin Delta is located at the con-
fluence of the Sacramento and San Joaquin Rivers, which together
drain the Central Valley of California. These two rivers unite
near the City of Pittsburg, and discharge their flows by way of
Suisun, San Pablo, and San Francisco Bays into the Pacific Ocean.
Together they drain about 37 percent of the total land areas of the
State of California, and contribute more than 47 percent of the full
natural runoff 6f the State, which without development, control, and
utilization, would find its way to the Pacific Ocean (see Figure 3).

The statutory Delta (Section 12220 of the California Water
Code) encompasses about 738,000 acres and is interlaced with about
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700 miles of waterways covering 50,000 acres. These waterways
meander among more than 50 reclaimed islands and tracts, many of
which are below sea level. About 415,000 acres of land in the
Delta, commonly known as the Delta lowlands, lie between eleva-
tions 5 feet above and 20 feet below mean sea level, and are
protected from floodwaters and tides by manmade levees.

Delta Economy ; %

Historical development of the Sacramento-San Joaquin Delta
has led to a number of water-associated activities that contribute
slgnificantly to the economy of California.

Within the statutory Delta, there are approximately 550,000
acres of rich agricultural land composed of peat, organic sediments,
and alluvium. These lands produce a gross farm income of approxi-
mately $140 million per year (excluding livestock and poultry),
which contributes to the economy of California and the nation. A
summary of the broad categories of Delta land-use acreages,; crop
statistics, and farm income for the statutory Delta is presented in
Appendix H.

Several towns and cities are located in the upland aresa
and an industrial complex is centered in. the western part of the
Delta in the Pittsburg-Antioch area of Contra Costa County. Between
1950 and 1960, industrial growth in the western Delta area expanded
at an average rate of over $20 million per yvear in capital invest-
ment , either through establishment of new industries or the exnan-
sion or modernization of 0ld industries. The total market value of
the 1ndustrial complex. in the western Delta was estimated to be
over $500 million as of 1960. Figure U shows the location of the
major manufacturing industries in the western Delta and pives the
name, year of establishment, and type of product manufactured for
each major industry. OFf these, onlv seven use water directly from
offshore.

The Delta channels, particularlyv the San Joaquin and
Sacramento Rivers, are used for commercial shioning. The Port of
Stockton has been a regular port of entryv since 1933; and since the
completion of the Sacramento Deep-Water Channel in 1963, the Port
of Sacramento is fast becoming a major port of call. Commercial
traffic consists of both shallow and deep-draft vessels. Rarres
carry mainly petroleum‘products, but largre amounts of farm produce
are also shipped.

The Delta is within two hours driving time of the greater
San Francisco Bay area and the growing metronolitan centers of
Sacramento, Stockton, and the Pittsburg-Antioch area. The 700 miles
of waterways are a haven to fishermen and boaters. These two
factors have, in recent vears, caused the Delta to blossom into a
major recreation area, serving a host of water-oriented activities.
The fishing resource is abundant and varied, The secluded sloughs
are ideal for crulsing and long stretches of water are enjoyed by
the water-skiier. Gross annual income from Delta recreation has
been estimated to range between $12 million and $27 million.
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A recreation-use survey within the Delta conducted in
1962-63, revealed about 2.4 million recreation days3/. Of this
amount, about 1-1/2 million recreation days were devoted to fishing,
with the remainder being devoted to nonfishing activities.

Striped bass population supported 60 percenti/of the
fishing activity in the Delta. 1In addition, the salmon which
migrate through the Delta and spawn in the Sacramento and San
Joaquin River systems, support about 80 percent of California's
8-million-pound commercial salmon c tch, which produces a net
income of about $3 million annually?/., These salmon also support
sport fishery in the ocean, Bay, and many thousands of angling
days annually along streams tributary to the Delta. Conservative
estimates of future recreation use indicate a fivefold increase by
the year 2020,

The Delta channels also serve as conduilts for waters of
the Federal Central Valley Project and the State Water Project. A
Joint state-federal Peripheral Canal around the Delta's eastern
edge is planned to serve this latter purpose.,

The importance of the Delta to the State's economy and
the well-being of its citizens should be obvious.

'i/Interagency Delta Committee Task Force Report, "Coordinated Plan",
September 1964,

B-/Delta Fish and Wildlife Protection Study, Report No. 7, "Water
Development and the Delta Environment", December 1967.
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PROBLEMS OF WATER DEVELOPMENT IN THE DELTA

The physical conditions of the Delta, the hydrologic con-
ditions tributary to the Delta, and the many activities of man in
and upstream from the Delta have resulted in numerous problems
assoclated with Delta water development. The interrelated problems .
discussed include: salinity intrusion, local water supply, transfer
of water across the Delta, and fishery resources dependent on the ~
Delta. Emphasis 1s placed on salinity control as it relates to the
other problems.

Salinity Intrusion

There are many sources of poor-quality water in the Delta,
such as poor quality tributary inflow from the San Joaguin River
(during periods of low flow), rising poor-quality ground waters,
poor-quality drainage water from Delts irrigation, municipal and
industrial waste discharges, and the intrusion of saline ocean
water from the San Francisco Bay .

Annual outflow from the Delta to the Bay varies depending
on whether the year is wet or dry. It 1s estimated that prior to
any development by man, this outflow averaged about 30 million acre-
feet per year. Under today's conditions of water development, such
Delta outflow averages about 18 million acre-feet per year due to
water use upstream from the Delta, and to exports from the Delta.

Freshwater runoff from the Sacramento River, San Joaquin
River, and other tributaries only partially controls the extent of
salinity intrusion into the Delta. Even under natural conditions,
before any significant upstream water development, there was a
natural deficiency of water supply for controlling salinity as far
upstream as Antioch during summer months of dry years. The first
recorded reference to salinity intrusion into the Delta was reported
by Commander Ringgold of the U. S. Navy in 1841. During August of
that year, Commander Ringgold encamped near the present site of
Antioch and reported the river water as being brackish and unfit to
drink.

With increasing use of water in the Central Valley,
salinity intrusion became more frequent and intruded farther into
the Delta. The yearly maximum extent of salinity intrusion from
1920 to 1964 is illustrated on Figure 5. This figure shows that,
prior to operation of Shasta Reservolr of the Federal Central Valley
Project (1944), salinity intrusion into the interior Delta was a
common occurrence. Moderate to extreme salinity intrusion occurred
every two or three years on the average. Durlng the 25 years prior
to operation of Shasta Reservolr, there were 7 years of severe
salinity intrusion in the interior Delta.

In the summer of 1931, saline water was drawn into the
Delta from Suisun and San Pablo Bays and intruded beyond Stockton.
This condition occurred because tributary inflow for a period of
about 3 months was not sufficient to supply all water being
extracted for loecal use, primarily for agriculture. Similar but
less severe conditions occurred in other years.
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Subsequent to operation of Shasta Reservolr, water
released from storage has augmented natural runoff enough to meet
local use and %to prevent saline water from intruding into the
interior Delta. Had there been no releases from storage in
Shasts Lake, salt water would have intruded well into the interior
Delta in 7 of the 10 years from 1955 through 1964. An estimate of
this condition is shown on Figure 6.

Under 1990 conditions of water development, when the
presently authorized state and federal projects are operating at
near maximum demand and wilth probable other unstream development,
an average Delta outflow of about 9 million acre-feet per year
can be expected. Wide variations from the average will continue
to occur in wet and dry years. Through continued releases for
salinity control, the dry-year conditions in the future will
remain similar to dry-year conditions now, and these are the years
in which salinity control for the Delta 1s most important.

Local Water Supply

Because the Delta is open to the San Francisco Bay
complex and the Pacific Ocean, there 1is never a shortage of water
in the Delta. If the inflow from the Central Valley 1is insufficient
to meet the consumptive needs of the Delta, saline water from the
Bay will enter the Delta from the west. Thus, the local water
supply problem in the Delta becomes one of water quality, not
shortage in quantity. Degradation by agricultural return flows and
by municipal and industrial waste discharges compound the problem.

Since 1944, when water releases from Shasta Reservoilr for
salinity control began, nearly all of the Delta agricultural area
has had water of adequate quality, except for those areas diverting
from the most westerly channels. In such areas, acceptable water
quality has not been available in adjacent channels at all times,
and farming practices and cropping patterns have been adapted to
meet the prevailing condition. Also, a major portion of the south-
eastern Delta that is not freshened by Central Valley Project cross-
Delta transfer water, has become increasingly degraded over the
years, particularly during periods of low flow.

Water released from upstream reservoirs for salinity
control has, however, assured a year-round supply of good-quality
water to most of the interior Delta and has contributed to its
continued development. Such releases will continue as the State
Water Project and the Federal Central Valley Project are expanded.
The Peripheral Canal (described later) will make these releases
more effective in providing water quality control, particularly in
the southern Delta.

Municipal and industrial water users in the western Delta
area obtain their high-quality water supplies from both offshore
diversion and, to a much greater extent, from the Contra Costa
Canal. The Canal, the first unit of the Central Valley Project,
was completed in 1940 to furnish water to the Contra Costa County
Water District because water of suitable mineral quality was not
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avallable directly offshore on a year-round basis due to periodic
salinlty intrusion. Many of these users maintain dual water supply
systems -- one o divert offshore water and the other to dlvert
from the Contra Costa Canal. They divert offshore water when the
quality is adequate to meet their needs and purchase canal water from
the Distriet when 1t 1s not.  Contra Costa County Water District
eéxpects its high-qualilty water requirement to grow from about
84,000 acre-feet per year at present, tc over 200,000 acre-feet per
year by 1980, and to about 500,000 acre-feet by 2020. At the same
time water requirements are inecreasing, the number of days of
avallability of high-quallty offshore water will decrease because
of increasing use of uncontrolled flows of the Central Valley. 1In
wet years a considerable portion of the requirements can be met
from offshore diversion, whereas in a dry year, most of the supply
must be obtained from the Contra Costa Canal. The proposed Kellogg
Project, or some similar projJect, is planned to supplement water
Supplies from the Contra Costa Canal as a solution to this problem.

Many of the 1industries use large quantities of cooling
water, some of which experience problems from saline water.
Replacement of poor-quality offshore water for cooling purposes is
not feasible because of the large volume required, and alternative
solutions must be used.

Transfer of Water Across the Delta

The Delta is the common point of collection and diversion
of water to achieve the major objective of the California Water
Plan =- that of adjusting the areal imbalance of California's water
resources and needs. During 1966, 1.7 million acre-feet5/ of water
was transfered through Delta channels for the Federal Central Valley
ProJect. As shown in Table 1, annual water transfer across the
Delta for export with the State Water Project and with new units of
the Federal Central Valley Project are expected to increase to
almost 5 million acre-feet in 1976 and to about 8.5 million acre-
feet in 2020,

2/U. S. Bureau of Reclamation, "Report of Operations", December 1966.



TABLE 1

ESTIMATED QUANTITIES OF EXPORT PUMPING
(M1illions of Acre-Feet)

: : Federal

: State Water : Central Valley
Year : Project = : " Project = : Total
1966 -——- 1.74 1.74
1970 0.48 2,54 3.02
1976 1.88 3.10 4.98
1980 2.62 3.25 . 5.87
1990 4.38 3.74 8.12
2020 4,42 4.09 8.51

Studies made by the Department in the spring of 1967, show
that by 1976, the combined draft on the Delta by both the state and
federal pumps will be so large that, should a dry or critical year
occur, there 1s a 17 percent risk of elther not meeting water
quality objectives or having to take a deflciency in water deliver-
ies, unless the Peripheral Canal is operational. This is because an
increasingly larger part of the export water transferred through
existing Delta channels will flow around the western end of the
Delta (reverse flow), carrying with it enough salt water from the
San Francisco Bay system to seriously affect the quality of water
belng pumped. As pumping demand increases with time, both the risk
and the magnitude of the consequences will become larger.

Through 1975, increasingly greater amounts of fresh water
can be released from existing upstream storage reservolirs to pro-
vide the required outflow to protect water quality at the pumps,
Beginning in 1976, the deterioration in quality would be caused by
the continual buildup in export pumping, increase in upstream use,
and a lack of sufficient stored water to provide releases for the
increase in Delta outflow that would be necessary to protect the
quality at the higher pumping rates.

This is the basic reason why Delta water transfer facili-
ties are needed.

Fishery Resources

The Delta comprises a unique and varied environment
important to the survival of a large segment of California's fishery
resources -- and to the commercial and sport fishing industries that
it supports.

Salmon and steelhead are migratory fish that pass through
the Delta on their upstream spawning run and the young later move
seaward through the Delta. An estimated 80 percent of the 8 million
pounds of salmon caught in the ocean off California orlginate in the
Sacramento-San Joaquin River systems. Thege salmon runs also
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support many thousands of angler-days each year along the streams
tributary to the Delta. '

Striped bass, the most popular Delta sport fish, also
migrate from the ocean into the Delta and upstream, An estimated
60 to 70 perdent of the 4 to 8 million striped bass spawning each
year in California, spawn in the Delta, and the young use the
Delta channels as a nursery are 6 . The striped bass fishery sup-
ports 2 mi}lion angler-days of sport fishing in the Delta, Bay,
and oceanl’/,

Environmental conditions in the Delta can be improved
substantially for fish and other aquatic life. The present
adverse conditions are due to upstream water development in the
San Joaquin River system and to the influence of the federal and
state export pumping plants. Under the present method of water
transfer, export pumping directly from the southern Delta causes
a "reverse-flow" pattern in the western and southern Delta channels.
Waste discharges, the effects of which are made more acute by low
river flow and flow reversal from pumping, sometimes cause dissolved
oxygen sags in the San Joaquin River near Stockton. In addition, a
large percentage of "home-stream" water released from upstream water
projects on the San Joaquin River and its tributaries is diverted
directly to the export pumping plants upon reaching the Delta.

Collectively, the foregoing conditions:

(1) Interfere with the salmon migrating through
the Delta.

(2) Draw large numbers of free-floating striped bass
eggs and larvae through the louver screens into the export
pumps .

(3) Decrease fish food supply in the Delta channels
used for water transfer.

Also, under present conditions, the salinity gradient
varies greatly over a long distance each season as the outflow from
the Delta to the Bay varies from low in summer to high in winter
and back to low the following summer. This causes great varlation
in the abundance and occurrence of marine and freshwater benthic
fish food organisms, which cannot tolerate extreme and sudden
salinity changes.

These and other problems associated with fish are dis-
cussed in a Summary Progress Report (Report No. 7) of the Delta
Fish and Wildlife Protection Study, entitled "Water Development and

g-/Delt:a Flsh and Wildlife Prétection Study, Report No. 7, "Water

Development and the Delta Environment", December 1967; and USBR
Preliminary Feasibility Report on Peripheral Canal, April 1966.

Z/Interagency Delta Committee Task Force Report, "Coordinated Plan",

September 19614,
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the Delta Environment", December 1967. This 1s a cooperative
study being conducted by the Department of Fish and Game and the
Department of Water Resources. The report points out that unless
corrective action 1s taken, damage to fish can only increase with
increased export for the state and federal projects.

The Peripheral Canal will change the export diversion
points from the southern Delta to the Sacramento River near Hood
and thereby eliminate the adverse effects of reverse flow on
migrating salmon, striper spawning in the Delta, and fish food
organisms, Both the Californisa Department of Fish and Game and
the U. S. Fish and Wildlife Service enthusiastically support the
Peripheral Cansl Plan. In the interim, however, temporary measures
will be employed to reduce fishery problems in the Delta (see
Appendix I).

Elements of an Acceptable Solution

An acceptahle plan to solve the foregoing interrelated
problems of the Delta must:

(1) Provide salinity control in the Delta;

(2) Provide a water supply of adequate quality to
meet the present and future water requirements in the
Delta;

(3) Avoid a complete adjudication of water rights
of the entire Central Valley by providing a negotiated
settlement that will protect water entitlements in the
Delta;

(4) Provide for water transfer across the Delta
for the state and federal water projects, without
excessive deterioration in quantity or quality;

(5) Provide for meeting the Delta environmental
needs, including the protection of fish and other
aquatic 1life; and

(6) Be compatible with statewide water development

as a whole so that present and future upstream and
export water requirements can be met,

- 18 -



PERIPHERAL CANAL

Over the years the Federal Central Valley Project, the
Sacramento River Flood Control Project, the Lower San Joaquin
River Flood Control Project, the Sacramento and Stockton Deep-
Water Channel Projects, and the State Water Project, have emerged
to meet the needs of the people of California. These projects all
converge at a common point ~-- the Delta. The Jurisdiction for
these projects lies within three principal construction agenciles
in water development -- the U. S. Bureau of Reclamation, the U. S.
Corps of Engineers, and the California Department of Water Resources.

In 1959, the State Leglislature passed the Burns-Porter
Act, which included Delta water facilities as part of the State
Water Project. In 1960, the Department published Bulletin 76,
"Delta Water Facllities", a preliminary report on several waterway
control plans. At that time, the Bureau of Reclamation and the
Corps of Engineers were also in the process of conducting investi-
gations in the Delta. Also, there were about 30 other agencies --
federal, state, and local -- as well as numerous special-interest
groups and individuals, that were concerned with activities in the
Delta. As would be expected with such a diversity of interest,
numerous plans had been advanced, many directed toward solution of
specific individual problems. Absence of a truly comprehensive
plan for the Delta hindered reallzation of the separate plans.

Thls led to formation of the Interagency Delta Committee
in late 1961.

Interagency Delta Committee

The Interagency Delta Committee was comprised of repre-
sentatives from the Department of Water Resources, the Bureau of
Reclamation, and the Corps of Engineers.

The main purpose of the Committee was the coordination of
the various studles and the formulation of 3 mutually acceptable
plan for the Delta.

Objectives. The objectives of this Commlittee were to
evaluate all the requirements for an acceptable plan, to compare
various alternative plans for meeting those requirements, and to
recommend a plan which would best meet the requirements and be
acceptable to the three construction agencies and to local
interests.

The Committee first selected a set of planning objectives
to cover the full range of water-associated activities in the Delta,
to serve as the basls for selection of the best plan. The objec-
tives included: water quality and transfer, local water supply,
flood control, seepage and drainage control, navigation, fish and
wildlife, recreation, and wehicular transportation. 1In the fall of
1963, the Committee presented the objectives before the California
Water Commission and received its concurrence.,
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Identification and Comparison of Alternative Plans, The
various plans were then classiiie nto rfour baslc conceépts:

(1) Hydraulic Barriers - The transfer of water for
export through exIsting Delta channels, accompanied by
large releases of water from upstream storage reservoirs
for salinity control;

(2) Physical Barriers - The transfer of water for
export through exlsting Delta channels, with salinity
control accomplished by a single barrier (low-level dam)
In the bay system west of the Delta;

(3) Waterway Control Plans - The transfer of water for.
export through hydraulically controlled and modified Delta
channels with the present level of sallnity control accom-
plished by a continuation of moderate releases of water
from upstream storage reservoirs. Water supply in the
western Delta would be provided through overland facili-
tles; and

(4) Peripheral Canal Plans - The transfer of water
for export through a new, hydraulically isolated channel
around the Delta, with the present level of salinity
control accomplished by a continuation of moderate
releases from upstream storage reservoirs. Irrigation
water of adequate quality would be provided for the
Delta by a combination of controlled freshwater releases
from the Canal and overland water facilities in the
western Delta.

After evaluation of the four concepts on the common basis
of their relative ability to meet the established planning objec-~-
tives, the Peripheral Canal emerged as the one which provided the
greatest potential for development and the least interference with
established and projected activities.

Selection of Plan. 1In January 1965, the federal-state
Interagency Delta Committee recommended the Peripheral Canal con-
cept as the best alternative for adaptation to the full range of
water-associated needs in the Delta, while meeting the water.
transfer requirements of the state and federal water projects,

This recommendation was made after more than three years of careful
study of Delta problems. Findings from the first three years of

tive plans.

Public hearings were held before the California Water
Commission at which time the plan received widespread and general
acceptance., Local interests commenting to the Commission included
agricultural groups, water districts, county and city levels of
government, sportsmen's groups, and the commercial fishing industry.
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The Interagency Delta Committee Plan provides for local
water supply, flood control, salinity protection, fish and wildlife,
recreation, and navigation in the Delta, as well as water conserva-
tlon and transfer of water across the Delta for state and federal
export. It centers on the Peripheral Canal concept and ineludes
other components to fulfill all of the planning objectives. It
is not a single project to be designed, constructed, and operated
by a single agency. Rather, it 1s an overall framework within
which the needs of many federal, state, and local entities can
proceed cooperatively. It fulfills all of the elements ofan accept-
able solution. The plan includes the following components (the
entity with primary responsibility for implementation 1is indicated
in parentheses):

(1) Peripheral Canal (DWR and USBR).

(2) Kellogg Project (USBR).

(3) Western Delta Agricultural Water Facilities
(DWR, USBR, and local interests).

(4) Southern Solano County Water Facilities
(USBR or DWR).

(5) Delta Tevee and Bank Protection Project (CofE).

(6) ?tockton Deep-Water Channel Improvement Project

CofE).

(7) Suisun Marsh Management Program (local interests
working with USBR and DWR).

(8) Suisun Marsh Recreation Facilities (local interests).

(9) Game Management Areas (California Department of
Fish and Game).

The main functions of, and primary responsibility for, the
components of the Committee's "Plan of Development, Sacramento-San
Joaguin Delta" that are relevant to this report are summarized below:

(1) The Peripheral Canal, to transfer high-quality
Sacramento River water to the state and federal pumps, to
protect and enhance fishing, and to provide more efficient
distribution of water within the Delta for a more uniform
water quality for local use. The Department of Water
Resources and the Bureau of Reclamation have a joint respon-
sibility for implementation of this component of the overall
plan,

(2) The Kellogg Project, to supplement water deliveries
from the Contra Costa Canal to meet the expanding municipal,
industrial, and agricultural water requirements in the
Contra Costa County Water District, to improve the water
quality, and to increase the reliability of the Contra
Costa Canal delivery system. The present (1967) contracted
water service through the gontra.Costa Canal is limited to
86,000 acre-feet per year O The Kellogg Project will
expand the delivery capability of the Contra Costa Canal
sufficient for the 195,000 acre-feet of annual water
supply presently allocated from the Federal Central Valley
Project; and, when additional conservation features are
added, for the projected annual demand of about 440,000

Q/Contra Costa County Water District, "Kellogg Water Project",

January 1967. _ o1



acre-feet, 8/ The Bureau of Reclamation was designated as
having prime responsibility for implementation of this
project.

acceptable water quality in the ddjacent channels, The
extent and nature of these facilities are dependent on
the water entitlement negotiations now under way among
the Department, the Bureau, and local Interests.

Adoption of the Peripheral Canal

In view of the recommendations of the Interagency Delta
Committee and the favorable publie reaction to the Plan, and as a

State~federal Delts water facility, as the Delta 1ink in the
State Water Project and the Federal Central Valley Project.

The Department of Water Resources has authority to
construct the Canal alone or by joint venture under the 1959

Canal as an additional unit of the Central Valley Project. The
report has not yet (April 1969) been released by the Secretary of
the Interior for review by interasted agencles. Authorization from

the Delta.

Description

The general location and proposed features of the
Peripheral Canal are shown on Figure 7. The Canal will be a 43-mile
earth channel skirting the eastern edge of the Delta. It will start
from the Sacramento River at Hood, about 20 miles south of Sacra-
mento, and will terminate at the federal and state export pumping
plant intake facilities of the Delta-Mendota Canal and the Cali-
fornia Aqueduct. The Canal will have an average water surface width
of 400 feet, requiring right-of—way width.varying from 700 to 1,000
feet, including levees and toe dralns. The average depth will be
30 feet.

The Delta will be protected and served by this facility,
Works will be included for Screening fish at the canal intake, and

§-/Com:ra Costa County Water District, "Kellogg Water Project",
January 1967,
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for making releases to Delta channels. Recreation development is
planned along the Canal.

The alignments of the Canal and the lower reaches of the
floodway for the proposed Morrison Creek Flood Control Project in
Sacramento County will be combined and floodflows will be accepted
into the Canal. Right-of-way acquisition for the Canal is being
coordinated with construction of the Westside Freewav (Tnterstate 5)
in San Joaquin and Sacramento Counties so that excess dirt from the
canal prism can be used as fill material for the Freewav. Coordi-
nation of the Peripheral Canal with these two projects will result
in several hundred acres less land being taken out of apricultural
production and cost savings of about $15 mtllion in nublie funds.

The capacity at the headworks will be 21,800 second-feet
(26,800 second-feet with the first 2-1/2 miles enlarced for the
Hood-Clay pump connection of the proposed Eastside Canal of the
Federal Central Valley Project). The terminal canacitv will be
18,300 second-feet. Below the Hood-Clay numn connection, a pumning
plant will 1ift the water 11 feet to provide the required flow.
The Canal will be siphoned under the major stream crossines to
allow for flood passage, fish migration, and navieation. Water
from certain other sloushs and channels will be siphoned under the
Canal,

The estimated development cost is $202.6 milliong/ ($208.9
million with the enlarged capacity to serve the Fastside Division).
The estimated annual equivalent cost of develonment, includine
cneration, maintenance, replacement costs, and repavment of develon-
ment costs is $9.2 million (excluding Fastside NDivision).

Turnout gates or pumns will be installed at the major
rivers and sloughs where the Canal crosses. These are shown by
arrows on Figure 7. HifFh-quality water will be released at these
points for Delta agriculture, water quality control and aquatic life,
to meet the water quality criteria that have been or are now being
negotiated with local interests in the Delta,.

Concept for Operation

The Peripheral Canal will carry approximately 10.2 million
acre-feet of high-quality water annually, divided between 8.5 million
acre~feet for exvort to federal and state service areas, and about
1.7 million acre-feet for local Delta uses and water aquality control.
This latter amount constitutes a redistribution of a portion of the
existing water supply necessary to satisfy local water requirements,
including Delta outflow for salinity control. The remaining Delta

P

Z/Estimate by Bureau of Reclamation using unit prices prevailing in
January 1968, (Does not ineclude nossible escalation of construction
costs which may occur between date of estimate and the compnletion of
the project.) '
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requirements would continue to be met from precipitation and water
flowing into the Delta via the Sacramento and San Joaquin Rivers and
other tributaries,

Of the 8.5 million acre-feet for export, about 4.4 million
dere-feet will be used by the State Water Project in the South Bay,
San Joaquin Valley, Central Coastal, and Southern California service
areas. Approximately 4.1 million acre-reet is for the Federal
Delta-Mendota Canal, San Luils, Contra Costa Canal-Kellogg, and San
Felipe service areas of the Federal Central Valley Project.

In the future, the water quality of the Sacramento River
1s expected to average between 100 and 150 ppmlg/ of total
dissolved solids annually. This is well within the quality limits
specified in the State and Federal Contracts (refer to Appendix D).

Both the U. 5. Bureau of Reclamation and the Department
of Water Resources plan to operate the Jolnt-use Peripheral Canal,
in conjunction with the reservoirs of the Federal Central Valley
Project and the State Water Project, so as to meet the requirements
of the November 19, 1965 Delta Water Quality Criteria which have
been negotiated with local Delta interests (discussed later). Water
rights for the State Water Project are conditioned on meeting these
criteria (Water Rights Board Decision D-1275 and D-1291). Further—
more, 1t is probable that the permits for the Federal Central Valley
Project will also be conditioned to these criteria since the State
Water Resources Control Board has Jurisdiction over salinity
contrgl in the permits for that project (Water Rights Board Decision
D-990).

Briefly, the November 19 criteria provide that the quality
of water in the Sacramento River at Emmaton and in the San Joaquin
River at Jersey Point will be prevented from exceeding 1,000 ppm
chloridesll/. Thls is essentially equal to the level of salinity
control historically resulting as a by-product of transporting and
protecting the quality of water pumped at the intakes to the Delta-
Mendota and Contra Costa Canals of the Federal Central Valley
Project. There are relaxations 1in critical years that are analogous
to a deficiency in water deliveries taken by other project bene.-
filciaries in sucech years.

The criteria also provide for springtime flushing flows
to prevent the quality of water from exceeding an average mean dally
chloride content of 200 ppm for at least a consecutive 10-day period
during April or May in all but dry or critical years. Furthermore,
the criteria specify quality limits at specific locations for the
interior Delta channels that will assure Delta water users of irri-
%ation water of adequate quality. The criteria are summarized in
able 2. '

lp-/IDC Task Force Report, "Coordinated Plan", Septembar 1964,
11/

~—" Average mean daily value for any 10 consecutive days.



TABLE 2

SUMMARY OF
NOVEMBER 19, 1965 DELTA WATER QUALITY CRITERIA

Water Supply CondItions

_ : : “Below : Normal
Unit of Measurement Critical Dry : Normal :(or above)
Year . Year . Year : Year
- CRITERIA FOR DETERMINING KIND OF WATER YEAR
Forecasted full natural Equal to More than More than Greater
inflow to Shasta Lake or less / 3.2 but 4.0 but than 4.5
in millions of acre- than 3.2= not more not more
feet 1/ than 4.0 than 4.5
CRITERIA FOR SALINITY CONTROL
Emmaton and Jersey Point 3/ )
Avg. mean daily C17, 1,000 except 1,000 1,000 1,000
in ppm, for any 10- 1,400, 8/1
consec.-~-day period thru 12/31
Avg, mean dally C1~, Not required Not required 200 200

in ppm, for at least
one l0-consec.-day
period during Apr,&May

CRITERIA FOR WATER QUALITY CONTROL, INTERIOR DELTAE/
Terminous, RIo Vista, San Andreas Landing, 5/
Clifton Court Ferry, and Bifuracatlon of Middle & 0l1d Rivers<

Mean 10-day avg, 700 except 700 except 700 except 700
TDS, ppm 800, 4/1 800, 4/1 800, 8/1

: thru 12/31 thru 12/31 thru 12/31
Mean monthly 500 except 500 except 500 except 500
TDS, ppm 600, 4/1 600, 4/1 600, 8/1

thru 12/31 thru 12/31 thru 12/31

Mean annual TDS, 450 except U450 except 450 except 450
ppm (calendar yr.) 500 6/, 4/1 500 6/, 4/1 500 6/, 8/1

thru 12/31 thru 12/31 thru 12/31
1/

— Determined for current water year, Oct. 1 of preceding calendar year
thru Sept. 30 of current calendar year.

E/A critical year also exists when a total accumulated deficiency (below

4.0 MAF) of 0.8 MAF occurs for the current & preceding consecutive yrs.

i/Af'*t:er' 1980, the locations of the control stations at Emmaton & Jersey

Point may be moved upstream to, but not beyond, 3-Mile Slough if
operating experience shows that controlling salinity intrusion at Emmaton
& Jersey Point creates undue hardship on the state & federal projects,.

9--/Values shown may not be exceeded except when the recorded TDS content at
Greens Landing on Sacramento River exceeds a mean 10-day or a mean monthly
value of 150 ppm TDS, the quality criteria for these stations may be
changed by adding to the tabulated values the product of 1-1/2 times the
amount by which the recorded TDS content at Greens Landing exceeds 150,

Q/Bifuracation of Middle & 01d Rivers applies only after Peripheral Canal

goes into operation,

é/Aver'age of all interior Delta stations shall not exceed 450 ppm.
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The location of the Delta water quality monitoring
stations specified under these criteria is shown on Flgure 7,.
page 23.

The November 19 (Criteria also provide that, after 1980, the
locations of the control stations at Emmaton and Jersey Point may be
moved upstream as far as Threemile Slough, and that substitute water
facllities be provided for the area affected by such a move; if the
parties agree that operating experience indicates that controlling
salinity at Emmaton and Jersey Point will ecreate undue hardship on
the state and federal projects. :

The parties also retain their rights under established
law to avoid waste of water through the installation of a physical
solution for the furnishing of substitute water where 1t becomes
uneconomic to provide high-quallty water in the adjacent channels.
Some of the control points could then be moved upstream.

The magnitude of salinity intrusion in the Delta relates
to natural hydrologic conditions in the Central Valley Basin tribu-
tary to the Delta and to regulated salinity control releases from
upstream storage reservoirs. Figure 8 illustrates the relationship
between historic salinity intrusion in the Sacramento River at
Emmaton and estimated future salinity conditions with the federal
and state water projects operated under the provision of the
November 19 Criteria at that location.

In all years, the releases to meet these criteria will
fully protect the water quality in the interior Delta and, in dry
and critical years, will improve the water quality in the western
Delta. 1In normal and below normal water years, the chloride
content of inchannel water in the western Delta will exceed the
historic value, but the maximum can be expected to occur after the
irrigation season is ended. Except for critical years, inchannel
water quality is expected to average about 500 ppm chlorides during
the irrigation season at Emmaton. Upstream, the quality would be
better,

Under provisions of Section 12202 of the California Water
Code, the Department of Water Resources plans to provide for a firm
high~quality water supply through overland conveyance facilities to
the western Delta agricultural areas where salinity control releases
do not now provide, or will not provide, acceptable water quality in
the adjacent channels.

Water released from the Peripheral Canal into the Delta
channels to supply local needs and to control water quality and
salinity intrusion will play the dual role of protecting and
erhancing the Delta environment. ..

Findings from the "Delta Fish and Wildlife Protection
Study" by the Departments of Fish and Game and Water Resources,
indicate that when operated pursuant to the November 19 Criteria,
the Peripheral Canal will have substantial operational flexibility
Tor meeting the environmental needs of fish and other aquatie life.
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SURFACE ZONE SALINITY IN 1000'S PPM CHLORIDES

Figure &

8
—
7
LEGEND
HISTORICAL MAXIMUM SALINITY, MEAN TIDAL CYCLE
6 (OCCURRED DURING [RRIGATION SEASON)
ESTIMATED MAXIMUM SALINITY,MEAN TIDAL CYCLE,
1990 LEVEL OF DEVELOPMENT
(EXPECTED TO OCCUR AFTER IRRIGATION SEASON)
ESTIMATED RANGE OF SALINITY, MEAN TIDAL CYCLE,
1990 LEVEL OF DEVELOPMENT
5 (EXPECTED TO OCCUR DURING IRRIGATION SEASON).
LOWER LIMITS REPRESENT APRIL I; UPPER LIMITS
REPRESENT SEPT.30.
NOV. 19,1965, DELTA WATER QUALITY CRITERIA,
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CONTENT FOR ANY [0 CONSECUTIVE DAY PERIOD

4 NOV. 19, 1965 DELTA WATER QUALITY CRITERIA.
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2
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IN- CHANNEL WATER QUALITY AT EMMATON
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Thls study 1s being continued to develop specific design
and operating criteria for the project. From 1961 to 1971, over
$3.4 million of State Water Project funds will be invested in the
study. Of this, about $2.4 million will be for biological inves-
tigations and analyses by the Department of Fish and Game, and
about $1 million for the englneering aspects of the studies by
the Department of Water Resources,

Interim measures have been adopted for protection of the
fishery resources of the Delta for the period prior to construction
of the Peripheral Canal. These measures are outlined in a b-agency
memorandum of understanding (contained in full in Appendix I) by
the Departments of Fish and Game and Water Resources., and the
Federal Bureaus of Reclamation and Sport Filsheries and Wildlife.

In general, the concept for operation of the Peripheral
Canal is to distribute the total amount of water needed for Delta
agricultural use and controlled freshwater outflow for sallnity
control, plus any uncontrolled surplus flows not needed for export,
in the best way to achieve a balance among all of the beneficial
uses of Delta waters. This concept is best i1illustrated by examining
the various seasons of the year.

For example, during the winter months when surplus flows
in the Sacramento River are normally high and requirements for zoo-
plankton as fish food are small, leaching of salts from agricultural
lands constitutes the primary use of water and would govern the
operation of the Peripheral Canal. Even though water 1is not
required for consumptive use, good-quality (less than 100 ppm TDS)
Sacramento River water would be conveyed through the Canal to
upgrade the quality of San Joaquin River water under this concept.
The blended watér could be expected to range between 100 and 250
ppm TDS 12/4n most southern and eastern Delta channels under normal
conditions.

During the early spring months striped bass migrate from
the ocean and bay into fresh water to spawn. By conveying a portion
of the Sacramento River water in the Canal that is required to meet
irrigation and salinity control requirements, water could be blended
to provide less than 350 ppm TDS in 0ld, Middle, and Mokelumne
Rivers to encourage striped bass to move into these areas. Releases
into the main San Joaquin River would be kept to a minimum to
encourage good production of zooplankton.

During about a 30-day period in midspring when the water
reaches the spawning temperature between 60 and 65°F, the Peripheral
Canal would be operated for striped bass spawning in the Delta By
providing sufficient areas of water with less than 180 ppm Tpsle/,

lg/Delta Fish and Wildlife Protection Study, Report No. 7, "Water

Development and the Delta Environment", December 1967.
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A balance would be maintained between spawning areas and fish food-
producing areas. This 1s compatible with the springtime flushing
flows required under the November 19 Criteria.

In all but dry and critical years, diversions for export
would be kept at a minimum for a 30-day period during the peak of
strlped bass spawning in the Sacramento River. This would allow
many of the free-floating eggs and larvae to drift past the
Peripheral Canal intake into the central and western Delta and
would enable them to hatch and grow in a locality away from the
influence of the export facilities. If the historical spawnling
pattern prevails under future conditions, a larger proportion of
striped bass would spawn below the Peripheral Canal intake in dry
years; hence fewer eggs and larvae would be subjected to the pumps.

Beginning in summer as soon as spawning 1is completed,
canal releases would be adjusted to increase residence time and
concentration of dissolved minerals and nutrients in Delta channels
to improve the supply of fish food for the newly hatched bass.

Beginning in mid-July, young striped bass usually shift
from zooplankton to Neomysis for food. Because of this shift in
food preference, a large portion of Sacramento River water needed
to meet the high consumptive use and salinity outflow requirements
in the eastern and southern Delta could be released from the
Peripheral Canal without harm to the fishery. These large releases
would assure positive downstream flows in most Delta channels to
prevent the builildup of salts and pollutants, and would provide good-
quality water throughout the remainder of the summer for irrigation
and recreation.

As the season moves into fall and king salmon spawning
migration begins, releases of Sacramento River water from the Canal
would be reduced, consistent with maintenance of adequate quality,
to assure a high proportion of homestream water in migration
channels. This would aid salmon in returning to their spawning
streams of origin. It would minimize the attraction of Sacramento
River salmon into the southern Delta and deadend sloughs where
releases are made.

Accomplishments

Properly operated in conjunction with upstream reservoirs
of the Federal Central Valley Project and State Water Project, the
Kellogg Project, and the Western Delta Agricultural Water Facilities
(discussed later), the Peripheral Canal promises a number of
important accomplishments. It is the only plan that can distribute
a freshwater supply to all parts of the interior Delta, and at the
same time provide a positive downstream flow through Delta channels
toward the San Francisco Bay. The Canal will:
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(1) Provide salinity control in the Delta in
fulfillment of the November 19, 1965 Delta Water Quality
Criteria and ensure good-quality water for the Delta by
transporting fresh water for release and redistribution
within Delta channels to meet up to 1.7 million acre-feet
annually of the total Delta requirement (including outflow).
This would provide a positive downstream net flow through
Delta channels toward the San Francisco Bay. The remain-
ing Delta requirement would continue to be met from pre-
cipitation and water entering and flowing in natural
channels,

(2) Reduce channel scour and lessen strain on Delta
levees,

(3) Deliver high-quality water from the Sacramento
River directly to the pumps for the Kellogg Unit, or
some similar poroject, assuring a year-round supply from
the Contra Costa County Water District that could be
kept below 20 ppm chlorides and 60 ppm hardness. This
would insure an improvement in water quality over his-
toric conditions where mineral constituents have exceeded
360 ppm chlorides and 300 ppm hardness.

(4) TFulfill the water transfer and water quality
requirements of the State Water Project and the Federal
Central Valley Project by transporting up to 8.5 million
acre-feet of high-quality water annually from the Sacra-
mento River to aqueducts serving federal and state
service areas, while avoiding water quality problems
from pumping directly from the Sacramento-San Joaquin
Delta, This will:

(a) Eliminate up to 490 thousand tonslg/
of salt annually from irrigation water supplied
by federal and state projects in the San Joaquin
Valley. Such improved water quality would
result in cost savings to agriculture from
reduced application of water for leaching, and a
decreased requirement for drainage disposal at
the Delta.

(b) Assure the delivery of water to
Southern California only 1/5 as hard and with
only 1/5 the total salts as water from the
Colorado River -- the southland's major source
of supply at present 1l4/.

ii/lnformal advance copy of USBR Feasibility Report on Peripheral
Canal, September 1968.
14/

— Metropolitan Water District, 27th Annual Report.
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(e) Prevent waste of up to about 2 millien
acre-feet of water per year 15/. Thils is the esti-
mated amount of additional water that would have
to be developed and released from storage reser-
voirs into the Delta for extra salinity control’
in order to meet water quality objectives at the
export pumps, without the Peripheral Canal --
water that cannot be guaranteed after 1976 from
present facilities should a dry or critical year
or series of such years occur. The current esti-
mated cost of providing an additional 2 million
acre-feet of water in the Delta from future north
coastal storage projects is about $1 billion —-
about 5 times the cost of the Peripheral Canal.

(5) Prevent great damage to the commercial and sport
fisheries and other aquatic 1life that are dependent on
the Delta, and substantially enhance these important
resources by eliminating the impact of water transfer
and pumping from southern Delta channels and providing
better flow distribution throughout the Delta 16/.
Operated as described, it will: —_

(a) Maintain a long (about 50 miles) gradual
salinity gradient for migratory game fish.

(b) Prevent flow reversal in all of the main
fish migration channels (50 to 100 miles reverse under
present conditions) and provide a positive downstream
flow in almost all Delta channels.

(c) Reduce to less than 10 percent the
removal of striped bass eggs and larvae by the
export pumps.

(d) Provide an environment conducive to good
production of fish food organisms.

(e) Provide sufficient and well-dispersed
areas with TDS levels below 180 ppm during the
late spring for striped bass spawning.

(f) 1In conjunction with appropriate waste
discharge controls, keep dissolved oxygen
at a satisfactory level.

(g) Help regulate the intermixing of Sacra-
mento, Mokelumne, and San Joaquin River water
during the peak of the salmon run to aid the
homing ability of these fish.

l'-i/Im:er'agency Delta Committee Task Force Report, "Coordinated Plan",

September 1964.

lg/Delta Fish and Wildlife Protection Study, Report No. 7, "Water

Development and the Delta Environment'", December 1967.
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Scheduling

The Peripheral Canal must be built soon -- by 1976 if
possible. If the Canal is not operational by 1976, there is a
17 percent risk of either not meeting water quality objectives or
having to take deficiencies in water deliveries, unless remedial
work is performed in the Delta. The risk of not meeting these
objectives, and the extent that the water quality objeectives
would be exceeded or deficlencies suffered, increases each year
that the completion of the Canal is delayed.

Within the Delta, the quality in the lower San Joaquin
and Old River systems would be affected similarly, since they
carry the water for export. Also, further damage to the Delta
fishery that is caused by the increased export pumping directly
from the Delta must be halted.

Local interests in San Joaquin County have strongly
urged that construction of the Canal and the Westside Freeway
(Interstate 5) be coordinated to minimize hardships on local
landowners and disruption to the local economy .

On January 18, 1968, the Department of Water Resources
and the Division of Highways entered into an .agreement whereby
Highways willl advance funds interest-free to Water Resources for
the acquisition of borrow sites in San Joaquin County. On -
September 11, 1968, the Department entered into a similar agree-
ment fop the area between Mokelumne River and Lambert Road in
Sacramento County. The money will be repald when Water Resources
and the U. S. Bureau of Reclamation need the right-of-way for
canal construction, but not later than January 1, 1976. Through
Joint construction of the two projects, material can be excavated
from within the proposed canal prism by the Division of Highways
and used as fill for the proposed freeway. This action will
result in significant cost savings to both projects, as well as
reducing the impact of the projects on the local economy. The
borrow areas are shown on Figure 7, page 23.

Congressional authorization for federal participation in
the joint-use canal 1is urgently needed to allow the Department and
the Bureau to complete this joint venture in an orderly manner by
the 1976 completion date. The Bureau has given assurances that
expenditures by the State for acquisition of this portion of the
Canal will be credited to the State's share of the Canal when
congressional authorization for the federal share is received.
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DELTA WATER ENTITLEMENT NEGOTIATIONS

Water entitlements in the Delta have been the subject of
intense study and discussion for several years. Considerable pro-
gress has been made toward agreements to protect these entitlements.

With construction and operation of the State Water Project
under way, and with works belng proposed for the Delta Water Facili-
ties, considerable concern is being expressed by some Delta
interests over the effects of this development on Delta water
rights, water supplies, and environment.

The Delta and Delta water users are protected by law.
Provisions in the California Water Code governing the construction
and operation of the State Water Project are quite explieit. Pro-
tection is based upon the fundamental law of riparian and appropri-
ative water rights, the County of Origin Act, the Area of Origin
Law (sometimes referred to as the Watershed Protection Act), the
Delta Protection Act, and the Burns-Porter Act. Such protection,
however, 1s limited to the reasonable and beneficial use of water.

Purpose and History of Negotiations

The Department 1is negotiating with Delta interests for
two basic reasons:

(1) To meet department responsilities pursuant to the
California Constitution and various 1laws protecting the
Delta; and

(2) To avoid a complete, costly, and time~-consuming
adjudication of water rights of the entire Central Valley.

During the 1950's the Department of Water Resources
cooperated with the Bureau of Reclamation and the local Delta water
users in studies to identify individual entitlements to the waters
of the Sacramento River and the Delta. These studies, using the
classical approach to solution of water rights problems, considered
priority of rights to quantity of water rather than quality. No
resolution was reached in the Delta using this anoroach. Actually,
in the Delta, the question of quantity is of 1little concern, since
the Delta is never short of water. If flow from the tributary
streams were insufficient to meet Delta use, water from the Pacific
Ocean would flow through the San Francisco Bay system and fill the
Delta channels,

Beginning in 1963, the Department of Water Resources, the
Bureau of Reclamation, and representatives of two loecal Delta water
users' organizations began negotiations specifically to resolve the
Delta water entitlement problem. The local organizations are:



(1) The Sacramento River and Delta Water Association
(SRDWA), representing Delta water-users in Sacramento,
Yolo, and Solano Counties, and parts of Contra Costa and

/// San Joaquin Counties.

(2) The Delta Water Users Association (DWUA),
acting as the San Joaquin Water Rights Committee (SJWRC)
and representing water users in San Joaquin County and
part of Contra Costa County.

Together, these 2 Associations represent about 90 percent
of the Delta agricultural area, lncluding about 40 percent of the
agricultural lands in Contra Costa County.

In 1964, separate negotiations among the Bureau of Recla-
mation, the Department of Water Resources, and the Negotiating
Committee for Contra Costa County's Water Requirements (NCCCCWR)
were initiated. This Committee attempted to include representation
of all water users 1n Contra Costa County interested in offshore
quality -- municipal, industrial, agricultural, recreational, fish
and wildlife, esthetics, etc. In the many months of discussions
that followed, little progress was made with this Committee due
primarily to its large size (about 50 people), and to the complex
and diverse requirements and problems of the many interests
involved. Consequently, at the request of individual interests
within the group and with committee concurrence, some of those
represented on the Committee began independent negotiations with
the Department.

In essence, negotiations fall into two areas -- the main
Delta, that area that will be protected by the November 19, 1965
Delta Water Quality Criteria and thereby provide irrigators
an inchannel water supply of acceptable quality through such pro-
tection; and the western Delta, that area where overland water con-
veyance facilities or other alternative solutions will be required
to provide an adequate water supply.

Main Delta Negotiations

Since water shortage in the Delta is not a problem, it
was necessary to develop a quality "yardstick" to guide project
operation in the Delta. This "yardstick" was established on
November 19, 1965, when negotiations among the Sacramento River
and Delta Water Association, the Delta Water Users Association, the
Bureau of Reclamation, and the Department of Water Resources
reached the first concrete achievement with agreement to the "Delta
Water Quality Criteria'". These criteria, summarized earlier and
contained in full in Appendix A, set forth quality 1limlts for
inchannel Delta waters and specify the locations of stations to
monitor conformance. Under provisions of the criteria, saltwater
intrusion will continue to be repelled to approximately the same

point as it has been in the summertime by the Federal Central
Valley Project.
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Representatives of the two Delta groups (Sacramento
River and Delta Water Associatlion and Delta Water Users Assocla-
tion) agree that the criteria will assure that water of adequate
quality will be avallable throughout the maln Delta to protect
water entitlements and to meet present and future needs. The
criteria can be met wlthout wasting California’s limited and
valuable water supply.

It is planned that these criteria will be included in a
contract among the Bureau of Reclamation, the Department of Water
Resources, and the recently formed Delta Water Agency. Under this
contract, sufficient inflow to the Delta will be guaranteed by the
projects to meet the consumptive demands, to provide dilution water
for the maintenance of a high-quality inchannel water supply
throughout the main Delta, and to provide an outflow to 1limit
salinity intrusion in the western Delta in accordance with the
criteria.

The responsibility (between the Bureau and the State) for
performance under the contract wlll be settled i1n the operating
agreement being negotiated between the operators of the Federal
Central Valley Project and the State Water Project. The inflow
distribution capability of the Peripheral Canal is required to
assure that this high-quality water will be availlable throughout
the Delta, particularly in the southeastern portion.

Western Delta Negotiations - General

The Department recognizes that the provisions of the
November 19 criteria do not guarantee an all-year inchannel supply
of usable water to water users in the extreme western Delta area.
This area has not had a dependable all-year inchannel supply of
fresh water. The parties to the agreement also recognize that it
would be impractical and wasteful to provide a salinity control
outflow from the Delta of sufficient magnitude to guarantee such
an inchannel supply in this area. As discussed later, it is far
less costly, 1n terms of both money and water, to supply good-
quality water in this area through overland water transportation
facilities.

Overland water facilities, in conjunction with continued
salinity control, are an inseparable part of the Peripheral Canal
Plan. They will play an increasingly important part as uncontrolled
winter flows and conserved but unmarketed supplies are further
depleted by authorized exports and new upstream developments.

While joint project operation (CVP and SWP) pursuant to the
November 19 Criteria will limit the extent and magnitude of saline
intrusion in the western Delta, export and upnstream use of that
portion of the Delta inflow not required to meet these criteria,
wlll cause the duration of salinity intrusion in the extreme western
Delta to increase. This will reduce the period of time that good-
quality water will be avallable as compared to that which has been
enjoyed in recent years largely as a result of releases of conserved
but unmarketed water supplies from the CVP reservoirs.
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The concept of an overland water supply system in the
western Delta is not new. It was because water of suitable quality
was not avallable directly offshore to Contra Costa County on a
year-round basis that the Contre Costa Canal was constructed.
Completed in 1940, this Canal provides overland conveyance of
protected quality water from Rock Silough, an interior Delta
channel, to westerly service areas of Contra Costa County adjacent
to the offshore salinity-intruded tidal channels of the western
Delta and Suisun Bay.

The concept was extended in Department of Water Resources
Bulletin No. 76, "Delta Water Facilities", and in the Interagency
Delta Committee report, "Plan of Development, Sacramento-San Joaquin
Delta". Both of these plans provided for a Delta outflow to
protect the majority of the Delta from salinity intrusion and
substitute overland water supply facilities in those areas where an
all-year high-quality water supply has not been and will not be
available in adjacent channels.

Western Delta Agricultural Negotiations

The extreme western Delta agricultural area (see
Fig. 10, p. 56) includes those lands adjacent to: (1) the
Sacramento River shore of Sherman Island below Threemile Slough;
(2) the San Joaquin River shore of Sherman and Jersey Islands
below False River; and (3) the Dutch Slough shore of Jersey
Island and Hotchkiss Tract below Taylor Slough.

General concurrence has been obtained from landowners on
Sherman Island as to the overland water conveyance facility to be
provided. Plans for these facilities are now being studied in more
detall for cost determination preparatory to engaging in the second
round of discussions concerning the allocation of costs among
participants in the negotiations.

Several possible overland water conveyance systems have
been considered for the Hotchkiss Tract and Jersey Island areas.
It is contemplated that water will be obtained for Hotchkiss Tract
from the intake channel to the Contra Costa Canal. As a result,
direct participation in the negotiations by the Bureau of Reclama-
tion will be required. Water to serve Jersey Island would be
diverted from Taylor Slough.

After the participants reach final agreement on a system
of overland water conveyance facilities that will provide an all-
year, good-quality water supply to the areas referred to, the
capital, operation, and maintenance costs will be estimated. After
mutual agreement as to the costs of the facilities, the costs will
be allocated as follows: (1) that portion of the cost of the
facilities attributable to betterment will be allocated to the
local water users; and (2) the remaining cost will be allocated to
upstream diverters. The responsibility of sharing this latter
portion will be decided in further negotiations.
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Western Delta Municipal Negotiations

There are two municipal users of offshore water in the
area, the Contra Costa County Water District and the City of
Antioch. Both of these users presently depend upon the Contra
Costa Canal supply when the offshore quality degrades beyond
acceptable 1limits for their purposes.

The Contra Costa County Water District diverts a portion
of 1ts water supply at Mallard Slough, opposite Chipps Island,
when the chloride ion content of the water (mean tidal cycle
surface zone) is 100 parts per million or less. The City of
Antioch diverts its total requirements from offshore adjacent to
the City when the chloride ion content of the water (high high
tide) is 250 parts per million or 1less.

On April 21, 1967, negotiations with the District resulted
in an agreement which calls for compensation by the State for off-
shore water lost because of any reduced availability of high-quality
water due to the operation of the State Water Project. Historic
avallability of 100 ppm C1” water (MTC) at Mallard Slough has varied
from a low of 25 days (1930-1931 water year) to a high of 240 days
(1937-1938 water year) and has averaged 142 days for the period 1926
through 1959),

The actual loss of availability in days will be determined
each year as the difference between the annual measured availability
and the average annual historic availability. Credit will acecrue
for annual availabilities in excess of the historic average to
offset future years' losses. The daily quantity of water lost is
measured as the actual demand on the system capable of service from
the point of diversion. The value of this loss will be determined
as the difference in the cost of diverting offshore water and the
average cost of water delivered from the Contra Costa Canal as
augmented by other facilities, such as the Kellogg Project.

The extent of State Water Project responsibility has been
negotiated at one-third of the total loss of avallability sustained
by the District due to 411 water development in the Central Valley.

On April 11, 1968, negotiations with the City of Antioch
resulted i1n an agreement similar to that with the District.
Historlc availlability of 250 ppm C1~ water (HHT) at Antioch has
varied from a low of 97 days (1930-1931) to a high of 285 days
(1937-1938) and has average 208 days for the period 1925 through
1943. The compensation realized under this agreement will be used
to purchase water from the Contra Costa County Water District.

The agreements with the Contra Costa County Water
District and the City of Antioch are included in Appendix B to this
report.

Western Delta Industrial Negotiations

There are many industries in the Antioch-Pittsburgh area
of the western Delta that use offshore water. These are shown on
Figure 4 (page 8 ).
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Seven of these industries, plus two outside the Delta,
protested the State's applications to appropriate water for the
State Water Project. In essence, they alleged that there would
be damage caused by loss of avallabllity of a freshwater supply
due to operation of the State Water Project. During the hearings
held before the State Water Rights Board in 1966 concerning the
Department's applications, these industries withdrew thelr pro-
tests and stipulated that they believed a settlement could be
achieved through negotiation without requiring excessive Delta
outflow,

Water quality problems vary with each industry as does
the type of water use. These nine industries and the uses of
offshore water with which problems may develop are shown in the
following tabulation:

Process : Cooling
Name of Industry : Water : Water

Allied Chemical Corporationl/ X X
Crown-Zellerbach Corporation X
Dow Chemical Corporation X X
E. I. duPont de Nemours & Co. 2/
Fibreboard Paper Products Corp.

Antioch Division X

San Joaquin Division X X
Johns-Manville Products Corp. X
Phillips Petroleum Companyl/ X
U. S. Steel Corporation X X
Western California Canners, Inc. X
iZLocated outside statutory Delta.

— For irrigation use.

Process Water. Industries divert process water from off-
shore when the water 1s of acceptable quality for their needs and
depend on the Contra Costa Canal supplies when the offshore water
degrades during the summer.

There are three baslc alternatives for solving the prob-
lems contemplated in obtaining process water supplies from offshore:
(1) Modify existing plant operations and facilitles to enable the
continued use of future higher saline offshore waters; (2) Replace
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the offshore water with water from the Contra Costa Canal system
during that period-of time when the offshore water 1s unacceptable;
or (3) Continue to use offshore water and accept the higher opera-
tion and maintenance costs and product quality degradation resulting
from such use. In negotiations to date, all industries have elected
the second alternative -- replacement of offshore water with water
from overland facilities.

The Department is attempting to reach agreements similar
to the agreement with Contra Costa County Water District 1n that
compensation would be based on the loss of high-quality water each
year when measured against a historic average. Compensation for
reduced availability due to operation of the State Water Project
would be in the form of annual payments, enabling the industry to
purchase a substitute supply and transport the supply to its
location.

Cooling Water. Increased chloride content (resulting
from upstream development of Central Valley water) in offshore
water supplies used for cooling purposes can cause increased
operation and maintenance costs. Replacement of offshore water
for cooling purposes from an overland supply is not feasible
because of the large volume requlired by each industry. The indus-
tries involved with cooling water problems have four basic alter-
natives from which to choose: (1) Continue use of the offshore
supply, preventing corrosion in the cooling system through deaera-
tion or by installation of corrosion-resistant material; (2) Con-
tinue use of the offshore supply regardless of the salinity and
accept more frequent replacement and lncreased maintenance costs;
(3) Install cooling towers to supply a coolant directly to the
existing heat exchange equipment; or (4) Install a modification of
the cooling tower alternative by providing a closed cooling loop.
In any event, any added cost incurred as a result of State Water

Project operation would be the basis for compensation,

Although special design and selection of materials offer
a means of operating cooling equipment in an environment of high
salinity, it is difficult to identify all the factors contributing
to the increased cost resulting from corrosion and equlipment degra-
dation. A major and expenslive plant modification might be neces-
sary to adjust to new salinity conditions. Because of the magnitude
and complications of this problem, the Department has retained the
consulting firm of Sheppard T.. Powell and Associates of Baltimore,
Maryland, to assist in its evaluation.

The form of settlement may vary with the unlque situation
of the industry. One alternative would be that the basls of com-
pensation would be the capital expendlture required to make the
cooling system virtually independent of the effects of salinity.
After reducing the capital expenditure by a sum which represents the
"betterment" of the industry's facllities, a portion of the result-
ing expenditure would be paid to the industry each year, dependent
upon the average annual chloride content of the river during the
year when measured against a historic average. The total amount
payable to the industry during the term of the agreement would not
exceed a negotiated share of the total capital expenditure.
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Another alternative is based on the quantity of high-
quality water required to blend the offshore water to a specifled
concentration. Although water would not actually be purchased,
the computed volume required for the blend would provide a
fluctuating parameter that would vary directly with the offshore
salinity. This parameter would be used to compute the required
compensation to offset the increased operations and maintenance
costs resulting from variations in offshore salinity.

Other Problems

In addition to the direct problems of agricultural,
municipal, and industrial "offshore" water uses which are relatively
easy to assess, the Negotiating Committee for Contra Costa County -

"~ Water Requirements has asserted several other adverse effects on
inchannel water uses due to the planned operation of Central Valley
Project and State Water Project. These include lncreased damage by
marine borers, harm to fish, wildlife, and recreation, and lowered
waste assimilation capacity.

Specifically, they asked if the Department and the Bureau
would recompense for "losses" to Contra Costa's economy due to:

(1) "Damage to wharfage resulting from increased
teredo invasion and to boat hulls and appurtenant boating
facilities resulting from greater exposure to saltwater
environment?"; and

(2) Damage to the Delta's fishery, esthetic
environment, affect the recreational economy, and the
diminution of assimilative capacity?" 17/

There 1s no evidence that operation of the Federal Central
Valley Project and the State Water Project will resulit in any of the
problems cited by the Negotiating Committee for Contra Costa County's
Water Requirements. Alleged detriments, such as damage from
increased activity of marine borers (Teredo Navalis), damage to the
esthetic environment, and lowering of the recreation economy are of
such a nature that they could only be evaluated under actual operat-
ing conditions. The Department has proposed that a study group
composed of local, state, and federal interests be formed to monitor
actual conditions and to suggest corrective measures if such
problems develop.

In regard to damage to the Delta fishery, the Department's
cooperative study with the Department of Fish and Game (discussed
earlier) has shown that the Peripheral Canal provides the greatest
opportunity 6f all Delta plans studied to protect and enhance
environmental conditions for fish.

17/ etter of June 29, 1966 from Mr. Harvey O. Banks, Chairman, and

Mr. John A. Nejedly, Vice Chairman, Negotiating Committee for
Contra Costa County Water Requirements; to Mr. Robert J. Pafford,
Regional Director, USBR; and Mr. William E. Warne, Director, DWR.

- 42 -



In regard to lowering of waste assimilation capacity,
there is no right to pollute. To the extent that any facility of
the State Water Project adds to pollution of any waters, the State
will participate with other contributors to assess and correct or
prevent the problem. Moreover, waste assimllative capacity in the
western Delta results from a complex relationship of many factors,
including aeration, tidal diffusion, photosynthesis, etc. Tidal
action overshadows Delta outflow as a source of dissolved oxygen
in the western Delta during the critical summer months. Only
during large floods does the outflow contribute a substantial
amount of dissolved oxygen to the waters of the western Delta, and
the intermittent and unpredictable nature of these flows renders
the accompanylng increase in assimilative capacity unreliable and
therefore unusable by any municipallity or industry. Consequently, .
the effect, if any, of the Federal Central Valley Project and State
Water Project operations on usable assimilative capacity will be
negligible, since project facilities will not be canable of sub-
stantially reducing the total outflow during flood periods.
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EVALUATION OF INCREASED SALINITY CONTROL

Several proposals have been made for Delta sallnity
control standards more stringent than those set forth in the
November 19, 1965 Delta Water Quality Criteria. The effects of
each of these proposals on required storage and cost of water,
and the local benefits derived are considered in the following
sections. In addition, affected Delta water requirements, alter-
native measures and costs, and the reasonable and beneficial use
of water are discussed. :

Proposals to Upgrade Salinity Control Standards

The Water Quality Act of 1965 (P.L. 89-234, 79 Stat. 903)
(1965) provides that the Federal Government would establish water
quality standards for lnterstate and coastal waters if the states
involved did not themselves set the standards. The principal
purpose of the federal act 1s to abate waste discharges that
pollute water and lower 1ts quality.

In the Delta, however, various interests have also
proposed the establishment of standards for limiting the degree of
natural salinity intrusion. Such proposals seek to increase the
freshwater flow into the Delta in order to push back the natural
salt waters of 8an Francisco Bay. This can only be accomplished
through releases of water stored in conservation projects upstream.
A summary of the more significant proposals can be found in
Appendix E.

The Department of Water Resources has adopted the
November 19, 1965 Delta Water Quality Criteria but has opposed
several of the other proposals because of excessive costs, more
practical alternatives, and waste of water,

Amount and Cost of Water to Increase Salinity Control

The degree of salinity control in the Delta is directly
dependent upon the amount and duration of net outflow from the
Delta. Increased salinity control above the November 19 Criteria
would require additional supplies of stored or imported water which
could come from a number of sources. The additional water for the
Delta was assumed to be imported from the north coastal area of the
State. Development of north coastal supplies will require a series
of extensive and expensive projects such as outlined in Bulletin
No. 136, "North Coastal Area Investigation", September 1964, The
amount and cost of additional water, however, depend on the desired
degree of 1ncreased salinity control.

Planning for these 1mport projects is generally in the
reconnalssance stage, with the exception of the Middle Fork Eel
River Development (Dos Rios Reservoir) which has been authorized
as the next source of water for the State Water Project.
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The individual projects necessary to supply large volumes
of water to the Delta have been integrated into a staged plan for
use in this report. The staging sequence of projects represents
only a single solution to a complex problem. It is preliminary in
nature and applicable to this report only.

The details of each stage and the staging sequence chosen
are presented in Appendix G.

The total amount of critical period or firm water yield
that could be supplied by these projects 1s 7,350,000 acre-feet/yr.
In many normal or wet years, Central Valley basin reservoirs could
release more water (than assumed in existing studies) to provide
potentially larger yields at the Delta while meeting other project
commitments. These increased "normal" or "wet" year yields could
be applied to increase Delta outflow, thereby reducing the required
imports from the north coastal area in such years. However, large
reservolr drawdowns introduce a risk factor, if the next year
should be dry, which the operating apgencies probably would be
unwilling to take unless they had adequate reserves in carryover
storage. Moreover, such releases would not reduce the required
import to guarantee a supply during a critical period and there-
fore would have little effect on reducing the cost of water for
inereased salinity control.

The estimated unit cost of future increments of north
coastal import varies from $16 to $40 per acre-foot. Neither the
most nor least expensive increment of water should be assipned to
increased salinity control. As presented in Appendix G, a value
of $30 per acre-foot is considered an anpropriate value to use
at this time, in estimating the cost of a long-term, future commit-
ment of water for increased salinity control on a firm, no-
deficiency basis. Of this amount, $25 per acre-foot represents the
average capital cost component, with interest, and $5 per acre-foot
represents the average annual operation , maintenance, replacement,
and energy cost component. Of the $5 per acre-foot, approximately
$3 represents fixed annual cost, with the remaining $2 variable,
depending on the amount of water imported in a particular year. No
distinction was made in the cost estimates between possible state
or federal projects and expenditures. The estimates indicate how
much water is available from these sources and how much it will
cost the developing agency.

The estimates of outflow required to meet the various
proposals for increased salinity control are depicted as incre-
mental amounts of water in excess of those necessary to operate
within the provisions of the November 19 Criteria. These amounts
were determined from results of a theoretical mathematical simu-
lation of salinity intrusion, which is a function of Delta outflow,
tidal diffusion, and time.

Evaluations of the various proposals were made assuming
a 1990 level of development, and operation in the Delta within the
provisions of the November 19 Criteria. Delta outflows, based on
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the 33-year hydrologic cycle (1921-22 through 1953-54), were used
in the mathematical simulation to predict what patternma of
salinity intrusion would occur in 1990 for conditlions represented
by each of the 33 years. Salinity predictions were also made for
the Tayear critical period (1927-28 through 1933-34).

A~

The salinity gradients developed from the mathematical
simulation represented condltions that would exist if the outflows
were held constant long enough that intrusion no longer increased
with time. From these gradients, interpolations were made to-
determine any given concentration of chlorides at specific loca-
tions on the gradient.

Table 3 presents the estimated additional amounts and
costs of water required to meet selected proposals for increased
salinity control, and also the number of days per year that the
objectives of the proposals could not be met. The annual costs
for additional water presented in this table are based on the
cost of developing sufficient upstream storage to meet the pro-
posed salinity control during the critical period. Therefore,
even in a wet year, when additlonal storage releases are not
required, there 1is a sizable annual cost for repayment of the
capital investment, with interest, and filxed annual costs. The
only difference between the annual cost in wet, critical, and
average years would be the difference in variable annual costs
that depend on amount of water imported, such as cost of power
for pumping.

As stated earlier, the provisions of the November 19
Criteria 1limit the quality of inchannel water from exceeding
1,000 ppm chlorides at control points located in the Sacramento
River at Emmaton and the San Joaquin River at Jersey Point. Evalu-
ations were made to determine the additional amounts and costs of
water that would be required (over and above that necessary to
meet the November 19 Criteria) to move the control points further
downstream to various westerly points. For this purpose, refine-
ments to reflect relaxed criteria in critical years and springtime
flushing flows in normal and below normal years were not made.
These evaluations are presented in Figure 9, page 49.

The Figure shows, for example, that it would require an
additional outflow of 1,900 cfs just to move the control points
6 miles downstream to Antioch. To supply this water during a
critical period, approximately .9 million acre-feet of water would
have to be wasted to the ocean annually. The capital cost of
building new upstream storage vrojects to furnlsh this water would
be about $500 million. The average annual cost would be about
$25 million.
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This amount of water, enough to supply a city of
4 million people for 1 year, would be unavailable for other bene-
filcial uses during these critical periods when 1t is most needed.
Water supply can be provided to the affected area at reasonable
cost through overland conveyance facilities without this waste.
Also, the inchannel needs of fish and other aquatic 1ife can be
met when the proposed Peripheral Canal is operated in compliance
with the provisions of the November 19 Criteria.

Accomplishments of Increased Salinity Control

Economics of inchannel water quality include the examina-
tion and evaluation of benefits, detrliments, and costs as a result
of changing water quality. Theoretically, the objective should be
to maximize the net beneflts so that the last incremental benefit
added to the system under study is equal to the incremental cost.
Several reports on the Delta have included sections on the
economics of water quality, but none have covered all the parameters
of the standard "with and without" evaluation for any of the
speclfic proposals for increased salinity control above the
November 19 Criterlia. A brief discussion of the water gquality
economics presented in the more significant reports is included in
Appendix F,

There is sufficient information available in the reports
to give an indication of the magnitude of such benefits as compared
to the cost of the additional Delta outflow required to produce
them.

General. The Metcalf-Eddy Report (An Economic Evaluation
of the Water Quality Aspects of Contra Costa County's Offshore
Water Supply", November 1965) presents estimates which indicate a
difference of $6.7 million annually in the economic value between
an all-year inchannel quality of 10 ppm chlorides and 10,000 ppm
chlorides at Antioch. The uses evaluated included industry,
recreation, agriculture, municipal, and waste assimilation. Over-
land water supplies in the western Delta were not considered.

As explained in Appendix F, this estimated value was
reduced to $5.7 million annually for use in this report as an
approximation of the upper 1limit of possible annual benefits from
increasing salinity control in the western Delta beyond that of the
November 19 Criteria (approximately 2,000 to 2,500 ppm Cl1l- at
Antioch), again without considering overland water facilities to
serve the western Delta. (If the western Delta facilities were
considered, the benefit of increasing salinity control would be
reduced even further.)

The cost of providing water for this increased salinity
control was not included in the Metcalf and Eddy report. In
Figure 9, however, the average annual cost of additional outflow
To provide 1,000 m chlorides at Chipps Island (approximately
100 ppm at Antioch; was estimated as $132 million. By projection,
the annual cost of additional water to provide 10 ppm chlorides at
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Antioch would probable be in excess of $200 million -- which is
more than 35 times the benefits. Even if a more thorough analysis
should show benefits to be larger, such beneflts would be llmited
by the alternative cost. Water needs in the western De lta can be
met at far less cost through overland water faclilities.

Speeific. The various proposzals for increased salinity
control wouga provide varying degrees of protection to the
inchannel water quality in the western portion of the Delta. This
area represents about 10 percent of the total Delta, however, and
only a small portion &f the total Delta water requirements
(presented in Appendix C) would be affected.

For example, control that provided 250 ppm C1~ 1-1/2
hours after H.H.T., 79 percent of any year at Jersey Point
(proposal No. 3, Table 3), would insure inchannel water of good
quality for an additional 13,200 acres of agricultural lands not
provided an adequate supply bv the November 19 Criteria. This
area has a net water requirement of about 35,000 acre-feet
annually as compared to the total Delta agricultural water require-
ment of about 1,600,000 acre-feet a year (net channel depletion).
Gross annual 1ncome from crops grown probably would not exceed
$3.4 million -~ assuming $254/acre, the average gross farm income
in the Delta (Appendix H, Table H-2). This increased protection,
however, would require development of an additional annual yleld
of 570, 000 acre~feet during the critical period at a cost of
$16.6 million per year. This additional yield is more than 16
times the amount of water required to serve these lands through
overland conveyance facilities.

Municipal and industrial high-quality water users in
Contra Costa County are presently supplied by both offshore diver-
sion and, to a much greater extent, by a substitute overland
supply -- the Contra Costa Canal. None of the proposals would
fully protect the offshore water enough to supply all of these
users. Among the regional boards' proposals, the one that would
provide the greatest benefit to these users would insure 100 ppm
Cl™ 1-1/2 hours after H.H.T. for only 1/2 the time at Antioch
(proposal No. 1, Table 3). It is estimated that less than 60,000
acre-feet annually of the area's supply (excluding cooling water)
under a 2020 level of development could be protected under this
proposal, The remainder of the time, high-quality water would still
have to be supplied from the Contra Costa Canal, supplemented by
the proposed Kellogg Project in the future. The increased protec-
tion has an annual price tag of $56.7 million, and would require
about 2 million acre-feet of water per year during a critical
period. These uses can be served through substitute facillities
at far more reasonable cost in terms of both water and money.

None of the proposals for increased salinity protection
would have a measurable effect on the water requirements for
recreatlon, esthetics, and fishlife.



, First, recreation would not he affected by the sallnlty
content of Delta waters. People can recreate on slightly sallne
water as well as on firesh, :

Second, there will be only a velatively small change of
salinity (from present), insuflieient to materially alter the
esthetics, There will be the same amount of water surface in
the Delta and ne change in the "wview from the shore”,

Third, most fish and wildlife in the®Delta would not be
appreciably benefited by the proposals for inereased salinity
control. The November 19 Criteria and the Peripheral Canal will
provide the operational flexibility for meeting the environmental
needs for fish and other aquatic life in the Delta. A trial peried
of operation of the Peripheral Canal will be carried out to assure
desired results before final operating criteria are adopted. The
establishment of additional water quality criteria before studies
and a meaningful period of trial operation are completed could
restrict the Tfexibility of this approach.

Benefits Foregone

Assuming that there are beneficial uses in the Delta
other than those protected by the November 19 Criteria and overland
water facilities, the question which next must be answered 1s
whether thelr protection is justified when large and costly fresh-
water releases would be required. The mere fact that a use may be
baneficial is not aufficient reason for protection 1f the use is
not also reasonable,

The California Water Code (Section 100) declares that
water resources of the State be put to the fullest beneficlal use
possible; that waste or unreasonable use be prevented; and that
conservation be exercised. The Legislature has also declared that
the use of water for domestic purposes 1s the highest use of water,
and the next highest use is for irrigation (Water Code Sections 106
and 1254). Delta exports by the State Water Resources Development
System will meet both domestlec and agricultural needs. These needs
must be weighed against any possible benefits the Delta could
derive from additional freshwater releases which could otherwilse be
exported.

In #valuating the economic cost of using stored or
imported water for salinity repulsion in the Delta, it must filrst
be recognized that such water i1s a limited resource in California
and that a long-term commitment of a significant portion of this
resource to one purpose will preclude 1ts use for some alternative
purpose.

Second, 1t must be recognized that to maximize the net
benefits from the use of this limited resource, water must be put
to the highest use within the framework of existing and potential
demands, including those for municipal, industrial, and agricul-
tural purposes.
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Within this context, the benefits that could be reallzed
from alternatives of "higher use™ in the economic sense must be
considered as foregone and therefore charged against the function
of salinity repulsion. Such benefits foregone have not been esti-
mated for this report, but would be at least as great as the
development costs of stored or imported water.

Alternative Measures and Costs

As an alternative to providing additional outflow for
increased salinity control in the western Delta, Section 12202 of =~
the Water Code specifies that adequate substitute water supplies may
be provided (in lieu of salinity control) 1f it i1s in the public
interest to do so and i1f no added financial burden is placed on the
water users 1n the Delta. The alternative measures discussed
herein include substitute water supplies from the Western Delta
Overland Agricultural Water Facilities and the Contra Costa Canal-
Kellogg Project system. Also discussed are possible plant equipment
changes and incremental operation and maintenance costs for western
Delta industries.

Western Delta Overland Agricultural Water Facilities.
Agricultural water demands in the western Delta can most economi-
cally and efficiently be met from an overland water conveyance
system bringing water from interior Delta channels l@/. Initial
overland facilities would be placed in operation for a trial
period and remaining works constructed as needed. Such initial
overland works would function in conjunction with salinity repulsion
outflows required to meet the November 19 Criteria.

These initial works would not increase the net water
requirements of the western Delta agricultural area and would not
detract from the net outflows provided for salinity repulsion.
Rather, the extractions by the overland works from the interior
channels would be offset by the decrease in the present level of
diversions from the channels adjacent to the agricultural use
areas.

The purpose of the overland agricultural water facilities
ls to provide a good-quality irrigation water at times when water
of acceptable quality 1s not available from the channels immediately
adjacent to the western Delta farmlands. Historically, a portion of
the agricultural requirement has been met by seepage coming in from
the channels and rising to the root zone of the crops grown on Delta
lands below sea level. Such seepage generally progresses very
slowly and thus the seepage water arriving in the plant root zone
represents the average composite quality of water escaping from the
channels for many years. The Department belleves that the composite
quality of the seepage water, even under future conditions, will be

l§7California Department of Water Resources, Bulletin No. 76,

"Delta Water Facilities", December 1960; and Interagency Delta
Committee, "Plan of Development, Sacramento-San Joaquin Delta',
January 1965,
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of acceptable quality when blended with the overland supply. (It
has been estimated that, under future conditions, the blended water
quality would average about 160 ppm chlorides at the center of the
area requiring substitute water supplies 19/.)

The overland facilitles will not interfere with the
current practices of applylng surface water, periodic leaching
during the noncropping season, and extenslve field drainage collec-
tion and disposal through centralized pumping plants.

The origlnal proposals for overland agrlcultural water
facilities included 1lined, perimeter canals near the toe of the
landward side of the levees. The revised water distribution
plans, which have been developed in coordination with the Delta
landowners, eliminate the perimeter canal concept in favor of
unlined ditches located away from the levees. This latter design
has met with more landowner approval and has removed the possi-
billity of affecting levee stabllity.

The November 19 Criteria specifies certain maximum
salinity concentrations and durations at Emmaton and Jersey Point
which are not to be exceeded by operation of State Water Project
and Federal Central Valley Project. These criteria are scheduled
to be applicable during the trial operation period extending to
1980.

During this initial period prior to the full buildup of
demand for state and federal project water, it is assumed that no
overland works would be required. However, to guard against severe
loss in the event of water-short years, initial overland facilities
are proposed for Sherman Island, Jersey Island, and the Hotchkiss
Tract area. The water supply for Sherman Island would be drawn from
Threemile Slough, the supply for Jersey Island from Taylor Slough,
and the supply for Hotchkiss Tract from the Rock Slousgh portion of
the Contra Costa Canal intake.

The November 19 Ccriteria also provide that, after 1980,
the locatlons of the control stations at Emmaton and Jersey Péint
may be moved dpstream as far as Threemile Slough, and that substi-
tute water facilitles be provided for the area affected by such a
move; if the parties agree that operating experience of controlling
salinity at Emmaton and Jersey Point will create undue hardship on
the state and federal projects. The extended facilitlies would
serve all or parts of Bethel, Webb, Bradford, Twitchell, and Brannan
Islands, in addition to the 1nitlal works required to serve Sherman
Island, Jersey Island, and Hotchkiss Tract.

The maximum probable service area for overland agricultural
faclilities was estimated to cover 28,900 acres. This area would

19/1pc Task Force Report, "Coordinated Plan", September 1964.
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obtain acceptable-quality water directly from Delta channels

further upstream, The capital cost of the faclilities to serve

this area was estimated to be $6.8 million by the Interagency

Delta Committee in 1965. This cost included $2.8 million to serve
15,000 acres on Sherman Island, Jersey Island, and Hotchkiss Tract.
Costs to serve the affected 13,200 acres on these three 1slands are
estimated to be about $2 million. The initial and maximum probable
western Delta agricultural water service areas are shown on Figure 10.

The average annual cost of facilities, including return
of capital, with interest, 1s estimated to be less than $200,000
for the 3 affected areas on Sherman Island, Jersey Island, and
Hotchkiss Tract that need substitute suppllies with salinity controlled
at Emmaton and Jersey Point. Assuming the maximum expansion of the
overland agricultural water facilities, the average annual cost is
estimated to be about $700 thousand. This compares to the $16.6
million per year if this area were protected by increasing salinity
control beyond that required for the November 19 Criterla
(proposal No. 3, Table 3).

Contra Costa Canal-Kellogg System. The existing Contra
Costa Canal serves as the substitute water supply facility for
municipal and industrial uses in the western Delta at times when
offshore inchannel water quality falls below acceptable limlts
due to periodic salinity intrusion. The Kellogg Unit of the
Central Valley Project, or some similar project, 1s needed:

(1) To supplement water deliveries from the Contra
Costa Canal to meet the expanding municilpal, industrial,
and agricultural water requirements in Contra Costa
County;

(2) To improve rellability of the Contra Costa Canal
delivery system; and

(3) To improve the water quality delivered from
Contra Costa Canal.

Flood control, recreation, and fish and wildlife enhance-
ment are planned project purposes also.

The proposed Kellogg Projectgg/is located in Contra
Costa County. It consists of 3 reservoirs and 22 miles of convey-
ance works. The estimated capital cost is $73 million. The
present service area of the Contra Costa Canal and the future

service area of the Contra Costa Canal-Kellogg system are shown
on Figure 10, .

Kgllogg Reservoir (135,000 acre-feet) and Herdlyn Forebay
(1,870 acre=feet) would be filled by a new pumping plant located at

20
——/USBR Feasibllity Report, "Kellogg Unit", dated January 1968;

and Contra Costa County Water District brochure, "Kellogg
Water Project'", January 1967.
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Figure 10
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the intake channel of the Delta-Mendota Canal near Tracy. This
pumping plant would be served from the Peripheral Canal upon 1ts
completion. Water would be discharged by gravity flow from
Kellogg into the smaller Contra Loma Reserveoir (2,457 acre-feet)
and thence to the Contra Costa Canal.

The present contract for water service through the Contra
Costa Canal is limited to 86,000 acre-feet per year. The Kellogg
Project would expand the delivery capabllity to the Contra Costa
Canal Service Area to supply the 195,000 acre-feet per year
presently allocated from the Federal Central Valley Project; and
when additional conservation features are added to the system, the
projected future annual demand of 440,000 acre-feet.

The Kellogg Unit, or some similar project, is needed to
allow the District's delivery capabllity to keep pace with 1ts
growing water requirements and to improve system reliability,
irrespective of the degree of salinity control provided in the
western Delta., With Kellogg and the Peripheral Canal Projects,
the District's high-quality watér supply would become completely
independent of offshore inchannel sources (Mallard and Rock Sloughs)
which do not now provide a reliable year-round supply of good-
quality water (less than 100 ppm chlorides).

_ Peak delivery requirements increase as service area
demands 1ncrease during July and August, not because of the 1loss
of availability of high-quality offshore water that will occur at
other times of the year due to operation of the state and federal
projects or other upstream water developments in the counties of
origin. Diminution of availability of usable quality offshore
water, however, will result in an 1ncrease in annual delivery
requirements from such facilities (Appendix C, Table C5). This
means that although the Kellogg Project is proposed primarily to
augment supplies to the Contra Costa Canal to meet the increasing
high-quality water demands 1n Contra Costa County, 1t also has
sufficient capacity to deliver substitute suvplies to municipal
and industrial users in the County who will be faced with decreased
periods of availability of eood-quality offshore water.

Accordingly, the Contra Costa Canal-Kellogeg system will
serve as the overland water-conveyance facility for delivering
substitute water supplles in lieu of increasing salinity control
above that provided for by the November 19 Critetria. The net cost
of delivering substitute water supplies through overland facilities
is the difference between the cost of pumping directly from off-
shore sources and the cost of obtaining water from the Contra Costa
Canal-Kellogg system.

The actual cost of substitute supplies to the users and
the various water developers will be determined by agreements now
being negotiated. DBased on preliminary estimates, the annual
cost of providing high-quallity substitute supplies (excluding
cooling water) to affected water users 1s approximately $720
thousand in a critical year and $375 thousand in an average year.
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No direct comparison of overland M&I supplies can be
made with any of the proposals for increased salinity control,
because none of the proposals woukd provide a dependable year-round
supply of high-quality water. The proposal with the highest
upgeading of salinity control woeuld have an average annual cost of
$154 million (proposal No. 6, Table 3), but would only provide a
dependable supply of high-quality water directly of'f'shore for
142 days per year -- a condition where overland facilitiles would
still be needed for the remaining 223 days of the year. Further-
more, the estimated capital cost of this proposal is $2.9 billion,
whereas no portion of the capital cost of the Kellogg Unit is
directly chargeable to delivery of substitute water, because the
expanded overland facilities would still be required.

Thdmstrial Plant Equipment Changes and Incrementad O&M
Costs. As explained in the negotiations nhapter, six of the nine
Industries that would be adversely affected by operations of ‘
federal and state projects have problems with cooling water. The
cost of substitute supplies for process water and irrigation water
was included in the cost of obtaining high-guality substitute
supplies from the Contra Costa Canal-Kellogg system. Replacement
of poor-quality offshore water for cooling purposes, however, is
not fessible because of the large volume required by each industry.

Many of the industries in Contra Costa County have
cooling equipment of which operation and cost of operation is.
unaffected by water quality. The six plants where water quality
presents cooling water problems could be modified to make them
independent of water quality.

It is difficult to identify all of the factors contribut-
ing to the increased cost resulting from corrosion and equipment
degradation in an environment of higher salinity. The actual costs
to compensate industries for increased salinity due to future
project operation under the November 19 Criteria 1s the subject of
current negotiations. Based on preliminary studies, that portion
of the cost of modifying industrial equipment and operation for
cooling water due to future increases in salinity concentrations
will not exceed $10 million in capital outlay or $465 thousand
annually.

Summary

The degree of salinity control obtained by operating
within the provisions of the November 19, 1965 Delta Water Quality
Criteria, supplemented by substitute water supplies from overland
conveyance facilitles and modifications of certaln Ilndustrial
cooling systems, can provide the water users in the western Delta
with an adequate supply of good-quality water to meet their fore-
seeable needs. This can be accomplished at a reasonable cost
without unreasonable waste of water.

Of the several proposals made to increase the degree of
salinity control, all would require development of large additional
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quantities of water [from 4 million acre-feet (proposal No. 3)

to over 37 million acre-feet (proposal No. 6) during a critical
period such as 1928 to 1934] for release from storage to push the
salt water back farther. The capital costs of facilities to pro-
vide this additional water range from $0.3 billion to $2.9 billion.
The average annual costs range from almost $17 million to $154
million over a 50-year repayment period.

The maximum annual benefits that could be obtained by
increasing salinity control to a point where water of 10 ppm
chlorides could be obtained offshore at Antloch 100 percent of
the time are estimated to total $5.7 million 21/. The average
annual cost to obtain these benefits would exceed $200 million --
more than 35 times the benefits. None of the various proposals
for increased salinity control, however, would provide water of
10 ppm chlorides at Antioch 100 percent of the time. Overland
water conveyance facilities would sti1ll be needed.

The estimated average annual cost to furnish substitute
water supplies through overland conveyance facllitles and to
modify certain industrial cooling systems 1s about $1 million --
$200,000 for the initial western Delta agricultural water facili-
ties; $375,000 for increased purchases of water from the Contra
Costa Canal-Kellogg system for municipal and industrial purposes;
and $465,000 for modifying the industrial cooling systems. Ewven
assuming maximum expansion of the overland agricultural water
facilities, the total average annual cost would be increased to
only about $1.5 million.

A long-term commitment of water -- a limited and valuable
California resource -- for salinity repulsion would preclude its
use for some alternative '"higher" uses, and the benefits that
could be realized for these uses would be foregone. Such benefits
foregone are estimated to be at least as great as the cost of the
additional water required to provide increased salinity control.

Since the Peripheral Canal Plan includes plans for
alternative measures to protect all reasonable and beneficial uses
by agreements to provide substitute water supplies and releases of
fresh water, 1t follows that:

1. It would be wasteful in terms of both water and
money to require the additional releases of great quanti-
ties of conserved water to reduce natural salinity in
the extreme western Delta and to lgnore the plans to pro-
vide all Delta users with good-quality water through a
combination of releases and substitute supplies;

2. It would be an unreasonable use of water to
meet proposals for increased salinity control and would

glv/Based on data developed by Metcalf and REddy Engineers as
described in Appendix F.
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be clearly in vioclation of the princlples set forth in
the California Constitution (Article XIV, Section 3),
and the general state poliey on reasonable and bene-
ficial use of water given in the Water Code (Section
100); and

3. Increased salinity control would require:
(a) denial of water users of water supplles they have
conBracted for and made advanced payments for; or (b)
construction of new water conservation and transporta-
tion facilities upstream from the Delta; or (c) both.
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ANALYSIS OF LEGAL PROBLEMS
IN THE DELTA

This section.of the Delta report reviews the germane
state and federal law as it applies to the Sacramento-San ‘Joaquin
Delta and briefly illustrates the means by which the Department
of Water Resources is complying with these legal requirements so
as to protect vested property rights in the Delta. The laws which
are reviewed include California Constitution Article XIV, Section
3, the Delta Protection Act, the Area of Origin Law, the County
of Origin Law, the Burns-Porter Act, the Dickey Water Pollution Act,
the common law of riparian rights, state laws relating to appropri-
ative water rights, state and federal judicial decisions, and the
Federal Water Pollution Control Act (as amended).

Delta Water Rights

Water rights in the Sacramento-San Joaquin Delta have
been analyzed in three department reports. 1/ These reports have
assumed that all of the Delta lowlands are riparian, that certain
parcels of land located in the Delta uplands are riparian, and
that 70 percent of the appropriative water ripghts in the uplands
antedate the state water rights applications of 1927.

Protection of Prior Vested Rights in the Delta

Protection of prior vested water rights in the Delta 1s
dictated by the Constitution and statutes alike. Both the consti-
tutions of the United States and California preclude the Department
from taking property -- water rights constitute a species of
property -- without payment of just compensation. g/ Existing

I7ﬁeport on 1956 Cooperative Study Program-Water Use and Water
Rights Along Sacramento River and in Sacramento-San Joaquin
Delta by U. S. Department of the Interior, Bureau of Reclama-
tion, Department of Water Resources, Division of Resources
Planning, Sacramento River and Delta Water Association,

March 1957; Assumptions as to Water Rights Supplement to
Report on 1956 Cooperative Study Program-Water Use and

Water Rights Along Sacramento River and in Sacramento-San
Joaquin Delta by U. S. Department of the Interior, Bureau of
Reclamation, Department of Water Resources 1966 Joint Water
Rights Study - Department of Water Resources, U. S. Bureau of
Reclamation, July 1966.

g/Calif. Const. Art. I, Sec. 1l4; U. S. Const. Amend. V.



water rights are also recognized and protected in the Burns-Porter
Act, 3/ the Delta Protection Act 4/, and other statutory laws.

The overriding law which guldes the Department in 1ts
protection of rights in the Delta 1is Californla Constitution
Art. XIV, Sec. 3. This provision requires that California waters
be used 1n a reasonable and benefiecial manner and that no water
shall be wasted. Article XIV, Sec. 3, was added to the Constitu-
tion in 1928 because of the California Supreme Court decision in
Herminghaus v. Southern California Edison Co. 5/ which upheld
riparian rights against appropriative rights regardless of the
reasonableness or wastefulness of the riparian use.

Article XIV, Sec. 3, of the California Constitution,
provides that:

"Sec. 3. It 1s hereby declared that because of
the conditions prevailing in this State the general
welfare requlires that the water resources of the State
be put to beneficial use to the fullest extent of which
they are capable, and that the waste or unreasonable
use or unreasonable method of use of water be prevented,
and that the conservation of such waters is to be exer-
cised with a view to the reasonable and beneficial use
thereof in the interest of the people and for the public
welfare. The right to water or to the use of flow of
water 1in or from any natural stream or water course in
this State is and shall be limited to such water as
shall be reasonably required for the beneficial use to
be served, and such right does not and shall not extend
to the waste or unreasonable use or unreasonable method
of diversion of water. Riparian rights in a stream or
water course attach to, but to no more than so much of
the flow thereof as may be required or used consistently
with this section, for the purposes for which such lands
are, or may be made adaptable, in view of such reasonable
and beneficial uses; provided, however, that nothing
herein contained shall be construed as depriving any

3-/Water' Code Sec. 12931 provides that nothing contained in the
Burns-Porter Act shall be "construed as affecting vested
water rights".

E/Secm 12203 of the Water Code states: "It is hereby declared to
be the policy of the State that no person, corporation, or
public or private agency or the State or the United States
should divert water from the channels of the Sacramento-San
Joaquin Delta to which the users within said Delta are
entitled",

2/200 cal. 81, 252 Pac. 607 (1926).
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riparian owner of the reasonable use of water of the
stream to which his land 1s riparian under reasonable
methods of diversion and use, or of depriving any
appropriator of water to which he 1s lawfully entitled.
Thils section shall be self-executing, and the Legls-
lature may also enact laws in the fuprtherance of the
policy in this section contalned."

The courts are bound by this provision as the definitive expression
of state water policy. 6/ It has been held to be a valid exercise
of police power limiting existing rights without infringing upon
any provision of the Federal Constitution. 7/ Thils provision
applies to all types of water rights, 8/ which means that riparians
as well as appropriators or holders of prescriptive rights or other
property rights in water are prohiblted from wasting water. 9/
Because of the constitutional prohibition on the wasting of water,
the California courts have held that a dispute between holders of
water rights should be settled, if possible, by the means of a
"physical solution". 10/ The doctrine of a "physical solution" is
a common-sense mes&ns of . adjusting conflicting water rights so as

to maximlze the reasonable and beneficial use of all water and at
the same time protect vested water rights. In ordering a physical
solution a court attempts to effectuate reasonable use by all
parties by changing the place of or method of diversions or use,
taking into account priorities of water rights. 11/ However, the

§7United States v. Gerlach Live Stock Co., 339 U.S. 725, 751 (1950);
Peabody v. Vallejo, 2 Cal. 2d 351, 365-366, 40 P.2d 486 (1935);
Gin 3. Chow v. Santa Barbara, 217 Cal. 673, 22 P.2d 5 (1933).

7/ peabody v. Vallejo, 2 Cal. 24 351, 40 P.2d 486 (1935).
8/1p14.

9/Tu1are Irrigation District v. Lindsay - Stratmore Irrigation
District, 3 Cal. 2d 489, 525, L5 P.2d 972 (1935); Peabod
Vallejo, supra; Gin S. Chow v. Santa Barbara, 217 Cal. 73, 700,
22 P.2d 5 (1933).

10/h11en v. Calif. Water & Tel. Co., 29 Cal. 2d 446, 176 P.2d 8
(19046); Rancho Santa Margarita v. Vail, 11 Cal. 24 501, 559-560
81 P.2d 533 (1938); Lodil v. East Bay Municipal Utility Dist.,
7 Cal. 2d 316, 339-3T0, 60 P.2d 039 (1936); Calif. Water Code
Section 12202.

Allen v. Calif. Water & Tel. Co., supra note 10; Meridan Ltd. v.
San Francisco, 13 Cal. 24 424, 151-452, 90 P.2d 537, 91 P.2d

105 (1939); Reclamation Dist. No. 833 v. Quigley, 8 Cal. 24 183,
187-188, 64 P.2d 399 (1937); Lodl v. East Bay Municipal Utility
Dist., 7 cal. 2d 316, 344, 607P.2d 439 (1936); Peabody v. Vallejo,
2 Cal. 24 351, 378-380 40 P.2d 486 (1935).

11/
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court -may not change prioritles among the water rights holders
noy egn the solution be spplied so as to-eliminate vested rights.

The use of a "physical solutlion" in.the Delta was first
hinted at prior to 1928 in Antioch v. Williams Irrigation District, 12/
which held against the right of Delta appropriators to insist that
subsequent appropriators allow a sufficient outflow of fresh water
to create a hydraullc barrier to repel the salt waters from the
ocean.

The Antloch case involved a dispute between the City of
Antioch and upstream appropriators on the Sacramento River. The
City alleged that the upstream diversions caused the water of the
San Joaquin River at the City's place of diversion to be so
polluted with salt waters of the ocean forced up from San
Francisco Bay &nd into the lower part of the San Joaquin River by
the impulses of the tide that it was unfit for domestic uses;
therefore, the water rights of the City were impaired. To orotect
i1ts rights fully, the City requested the court to order that the
flow of the Sacramento River past the City of Sacramento should be
at least 3,500 cfs. The court refused, noting that the City of
Antloch was requesting a large amount of water to be kept flowing
in the river to allow for diversions of less than 1 cubic foot
per second at i1ts pumping plant, and said "it would be hard to
concelve of a greater waste for so small a benefit" and it ...
would be extremely unreasonable and unjust to the inhabitants of
the valleys above and highly detrimental to the public interests
besides". The court oncluded by holding that:

"an appropriator of fresh water from one of these streams
at a point near its outlet to the sea does not, by such
appropriation, acquire the right to insist that subse-
quent appropriators above shall leave enough water
flowing in the stream to hold the salt water of the
incoming tides below his point of diversion."

Finally, the court noted that if Antioch desired salt-free water,
the City could move its point of diversion several miles
upstream.

The application of the doctrine of a "physical solution"
hinted at in the Antioch case in 1922 received full support in
later cases. The case most firmly supporting this doctrine is
Lodl v. East Bay Municipal Utility District, 13/ in which the
court held that: o

12/188 cal. 451, 205 Pac. 688 (1922).
13/7 cal. 24 316, 60 P.2a 439 (1936).
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"Since the adoption of the 1928 Constitutional
Amendment, it 1s not only within. the power but 1t 1is
also the duty of the trial court to admit evidence
relating to possible physical solutions, and 1if none
is satisfactory to it to suggest on 1ts own motion
such physical solution....the court possesses the
power to enforce such solution regardless of whether
the parties agree...." [7 Cal. 2d 316, 341.]

The propriety of using a "physical solution” to resolve
the complex problems resulting from conflicting clalms to use
water was most recently approved in Central Basin Water Dist. v.
Fossette. 14/

Two important points should be noted about the doctrine
of physical solution. First it is a "procedure authorized by
California law whereby existing rights to the use of water are
protected and excess waters are put to beneficial use". 15/
Secondly, the substitute method need not preserve the method of
supply which 1t replaces. Rather, the limitations are in terms
of avoiding a result which would "unreasonably and adversely affect
the prior appropriators vested property right" and of providing
that if "a physical solution" 1s to be worked out which would
require the [prior appropriator] to change its method of appropri-
ation, any substantial expense incidental thereto should be borne
by the junior appropriator who is seeking the physical solution. 16/
To the same effect see Water Code Section 12202, _—

Of course, the Lodli case involves the application of a
physical solution between a prior appropriator (Lodi) and subse-
quent appropriators. But the holding of the case should be no
different where the prior right was riparian in nature. 17/

In compliance with the constitutional mandate and the
preference for a "physical solution", the Department has developed
a program, described in detail elsewhere in this report, which
fully complies with the requirements of the law and provides a
workable solution for protecting the vested rights of the Delta.
This program includes (1) the payment of money to diverters in
the western Delta to purchase substitute supplies of water when
normal inchannel supplies are degraded due to operation of the
State Water Project; (2) a plan for the overland transportation
of water to western Delta agricultural lands to replace inchannel
supplies; and (3) a preliminary agreement between the Department

137235 cal. App. 24 689, 699, 45 Cal. Rptr. 651 (1965).
,li/nugan v. Rank, 372 U.S. 609, 610, n. 1 (1963).
lé-/Lodzt v. East Bay MUD, 7 Cal. 2d 316, 339-341, 60 P.2d 439 (1936).

17/5ee Meridan, Ltd. v. San Francisco, 13 Cal. 24 424, 90 P.2d 537
(1939).




of Water Resources, the Bureau of Reclamation, and Delta agricultural
interests on the quallty of inchannel water to be maintained in the
Delta.

The portion of the program which insures substitute
supplies and overland transportation of water is the "physical
solution" for the Delta (i.e., a physical solution is being accom-
plished by megotiation and agreement of the parties concerned rather
than through adjudication).

Agreement With Contra Costa County -Water District. On
April 21, [, the first agreement providing for payment to
diverters in the western Delta to purchase substitute suppliles
of water was entered into between the Department of Water
Resources and the Contra Costa County Water District.

The agreement defined the District's entitlement as the
average dally volume of water required by the District to meet the
demands for the area capable of service from i1ts pumping plant at
Mallard Slough during the period of avallability. The veriod of
availability was defined as 142 days from January 15 through
June 5. This period was determined from available salinity
records for the period 1926 through 1959. The loss of entitlement
is determined each year as the difference between the individual
years measured avallability in days and the period of availability
multiplied by a daily quantity of water measured as the average
daily demand during the period of availability in that portion of
the system capable of service from Mallard Slough. Credit is given
to the State for annual avallability in excess of the period of
avallability to offset future years' losses. The economic value
of the loss of entitlement 1s determined as the difference in cost
of diverting offshore water and the average cost of water delivered
from the Contra Costa Canal. The State's responsibility has been
negotiated to be one-third of the total loss sustalned by the
District.

While the vested rights of diverters 1n the western Delta
are being protected by a "physical solution", the water quality of
the main Delta will be protected by an agreement améng theé Depart-
ment of Water Resources, Bureau of Reclamation, and Delta residents.

November 19, 1965 Delta Water Quality Criteria. On
November 19, 1965, an understanding was reached among the Bepart-
ment of Water Resources, the Bureau of Reclamation, the Sacramento
River and Delta Water Association (SRDWA) 18/, and the San Joaquin
Water Rights Committee including the Delta Water Users Assoclation
(DWUA);Q/ on a "Delta Water Quality Crilteria". This "Criteria"
provides that sallnity intrusion into the Delta will be prevented

l§/Representing the water users in Sacramento, Yoélo, and Solano
Counties.

ig/Acting as the San Joaquin Water Rights Committee (SJWRC) repre-

senting water users in San Joagquln County.
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from exceeding 1,000 ppm chlorides (10-day running mean daily
average) 1n the Sacramento River at Emmaton and 1n the San Joaquin
River at Jersey Point. This is essentlally equal to the level of
salinity control presently resulting as a byproduct of transporting
and protecting the quality of water pumped at the intakes to the
Delta-Mendota and Contra Costa Canals of the Federal Central Valley
Project. The Criteria provides for relaxations in critical years;
however, this 1s analogous to a deficlency in water deliveries
taken by water contractors in such years. The Criterla limits
salinity intrusion from exceeding 200 ppm chlorides for at least

10 consecutive days during April and May in all but dry or critical
years. This Criteria also specifies TDS quality limits at specific
locations for the interior Delta channels that will provide water
users with adequate quality water for irrigation.

Although Sacramento Rlver and Delta Water Association and
Delta Water Users Association were not authorized to commit the
areas that thev renresented to a binding contract, they did approve
the MNovember 19 Criteria as an appropriate basis for further nego-
tiation which would lead to an agreement. 20/

At the commencement of the hearings before the State Water
Rights Board in 1966 on Apnlications MNos. 5629, et al., of the
Department of Water Resources, the Sacramento River and Delta Water
Association, the Delta Water Users Assoclation, and the Department
stinulated 21/ that the diversions by the Department would be
subordinate to flows reauired to meet the November 19 Criteria.

At the close of the hearing, however, the Water Rights
3pard indicated that it would probably reserve jurisdiction over
the question of water quality in the Delta pending the outcome of
studies by the State and Federal Governments. In order to provide
for a more orderly disnosition of other matters, the Devartment,
Sacramento River and Delta Water Association, Delta Water Users
Association, San Joaguin County Flood Control and Water Conservation

gEJ-/'I’he Sacramento River and Delta Water Users Association sponsored

legislation to create a Delta water agency which could execute
contracts with the State of California and the United States,
for the maintenance of the water quality criteria contained in
the November 19, 1965 Delta Water Quality Criteria. A bill
creating the Delta Water Agency for this purnose was passed by
the Legislature and signed by the Governor in 1968. It is con-
templated that the contracts will provide that Delta water

users will pay $200,000 annually to the Bureau for water quality
control,.

gi/Department of Water Resources Exhibit No. 71(e). The stipu-

lation provided for termination on October 1, 1970, unless an
agreement has been signed as contemolated in the November 19,
1965 Criteria or unless the Department aprees to an extension
of time,



District, and John A. Wilson, agreed to put the contents of the
stipulation in effect among themselves by agreement. 22/

During the initial negotiations of the Ncvember 1U
Criteria, a negotiating commlttee for Contra Costa County attempted
to represent all the water users in Contra Costa County interested
in offshore water in the Delta. The committee requested that the
location of the control point for the (mean tide) 1,000 ppm
salinity 1line be placed at a point 0.6 miles west of Antioch to
insure good-quality water for westeirn lnterests.

On September 27, 1967, the Contra Cesta County Water
Agency proposed that salinity intrusion be prevented from exceeding
a daily average of 100 parts per million (ppm) chlorides (mean tide)
in the San Joaquin River at Jerssy Point at all times. 23/ This
would require about 1,900 cubic feet per second of additional out-
flow over and above that required to meet the November 19 Criterla.
The 1,900 cfs of additional outflow would also tend to stabllize
the 1,000 parts per million chloride line =&t Antioch, which approxi-
mates another objective historically sought by the Contra Costa
County Water Agency. To meet these requirements of the Agency
under 1990 conditions, would require approximately 1.4 million
additional acre-feet in a critical year such as 1931. Three-quarters

é?-»/Sacrlmen‘tc River and Delta Water Association Exhibit No. 17.
Condition 16(za) of the Water Rights Board Declsion D-1275 on
Applications Nos. 5629, et al., provided that "until further
order of the Board, these permits shzll be subject to the
water quality criteria included as "Exhibit A" of the agreement
entered at the hearing of Applications 5629, etc., as Sacramento
River and Delta Water Association Exhibit 17, insofar as those
criteria do not conflict with other terms included in these
permits. In the hearing on applications of the U. S. Bureau
of Reclamation No., 18721, et al., Auburn-Folsom South Unit of
the Central Valley Project, the Sacramento River and Delta Water
Association filed Exhibit 2, which contained an agreement between
Sacramento River Delta Water Association and the Bureau whereby
the Bureau agreed that the operation of the American River Divi-
sion of the Central Valley Project should be subject to an
agreement to be entered into between the United States and
water users of the Sacramento River and Sacramento-San Joaquin
Delta with respect to releases from Folsom &nd Nimbus reservoirs
in coordination with other units of the Central Valley Project
for consumptive uses and salinity control in the Sacramento-San
Joaquin Delta, provided that such agreement 1s entered 1lnto on
or befors October 1, 1970, or if no agreement is reached, the
permit in gquestion shall be subjJect to further board action.
This agreement was based 1in part upon the Delta Water Quality
Criteria dated November 19, 1965.

g--3--»/Repox°'|: to the Board of Supervisors, Ex Officlo Governing Board,

Contra Costa County Water Agency, entitled "A Re-Evaluation of
this Agency's Objectives and Positions with Respect to Protect-
d#ng the County's Offshore Water", June 14, 1966.
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million acre-feet additional would be needed in an average year
such as 1936, and about 0.1 million acre-feet 1n a wet year such
as 1938. The total additional volume of outflow required during
a T-year eritical period such as occurred from 1928-1934 would be
about 6 million acre-feet.

The Central Valley Regional Water Quality Control Board
proposed that salinity intrusion should be prevented from exceed-
ing a maximum of 100 ppm chlorildes (high high tide) in the San
Joaquin River at the City of Antloch for at least 50 percent of
every year. 24/ This would require about 8,500 ‘cfs over and
above the outflow required to meet the November 19 Criteria. The
total annual additional outflow required would be about 3.1 million
acre-feet in a critical year and about 0.8 million acre-feet in an
average year. The total additional volume of outflow required
during a 7-year critical period such as occurred from 1928-1934,
tfould be about 14 million acre-feet.

To meet both the foregoing demands would require total
annual additional outflows in the magnitude of 3.6 million acre-
feet for a critical year, 1.5 million acre-feet in an average
year, and 0.1 million acre-feet in a wet year. The total addi-
tional volume of outflow required during a 7-year critical period
would be about 18.6 million acre-feet. This volume of water
could only be supplied through abandonment of contractual
deliveries of the existing Federal Central Valley and State Water
Projects; or local projects such as San Francisco's Hetch-Hetchy
development on the Tuolumne River, East Bay MUD's development on
the Mokelumne River, New Hogan Reservoir on the Calaveras River;
or ‘further development of imported water for the Central Valley.
Also, the capital cost to meet these demands would be about $1.4
billion and would certainly entail a vast waste of water to the
ocean. The true economic cost, considering the economic value
that this water could develop if devoted to other uses, would be
substantially greater,

The major benefit to be derived from meeting the Contra
Costa County Water Agency's request for 100 ppm chlorlide water at
Jersey Point would be to insure suiltable inchannel irrigation
water for about 13,200 acres of agricultural lands in the western
Delta. However, as earlier indicated, these lands will be furnished
a substitute water supply of adequate quality as a part of the
"physical solution" for the entire Delta, for about $2 million.

The benefit derived from providing for 100 ppm chlorides
at Antloch for 50 percent of the year would be to insure adequate
inchannel water for the City of Antioch and the industrial water
users upstream therefrom for 50 percent of the year. However,
since the City of Antioch and the 1ndustrles have access to a
substitute water supply (Contra Costa Canal) that does not necessi-
tate waste, the maintenance of water at 100 ppm chlorides at
Antloch is not necessary.

gﬂ/Water Quality Control Policy for the Sacramento-San Joaquiln
Delta, April 28, 1967, pg. G-3.

L
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While operation of the State Water Resources Development
System pursuant to the November 19 Crlteria will not adversely
affect the environment of the Delta, some parties in the Delta
area have claimed that adherence to this Criteria wi1ll lower tThe
waste assimlilative capacity of the waters, permit the intrusion of
the marine borer, and result in harm to fish, wlldlife, and recrea-
tion. Some of these inchannel uses of water are unreasonable uses
under Article XIV, Section 3, of the California Constitution
because of the large amount of water required and the cost involved.

Some insight into the scope of reasonable use, in the
light of the present-day California expanding needs,'is illustrated
in the recent California Supreme Court case of Joslin v, HMarin
Municipal Water District. 25/ The case involved a dispute between
an upstream appropriator of water for domestic uses (water district)
and a downstream riparian user for inchannel purposes (Joslin).

The dispute arose when the water district constructed a dam upstream
on a2 stream which supplied gravel deposits to Joslin's land; the

dam curtailed the flow of gravel and Joslin sued for damages on the
basis of inverse condemnation.

The court first outlined the events leading to California
Constitution, Art. XIV, Sec. 3, and 1its applicability to disputes
between riparians and appropriators stating (1) that neither
riparians nor appropriators had the right to waste water; (2) that
"what is a reasonable use or method of use of water" is & guestion
of faet to be determined according to the circumstances of the
case; and (3) that reasonableness cannot be isolated from statewide
consideration of transcendent importance and that paramount among .,
these considerations is the ever-increasing need for the conserva-
tion of water in this State.

The court found as a fact that there was no great need
in California to conserve sources of gravel and, therefore; when
compared to the need of the district to conserve water, the former
use palled. The opinion asks the question: "Is it 'reasonable’,
then, that the riches of our streams which we are charged with
conserving in the great public interest are to be dissipated in the
amassing of mere sand and gravel which for ought that appears sub-
serves no publie policy?" The same question can be asked with re-
spect to the use of large freshwater releases to repel salinity 1in
the Delta beyond that provided for under the November 19 Criteria,

The court then found that as a matter of law it was
unreasonable to use the stream to accumulate gravel. The court
stated:

22/67 cal. 24, 132, 429 P.2da 889 (1967).
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"We cannot deem such a use to be in accord wilth
the constitutional mandate that our limited water
resources be put only to those beneficial uses 'to the
fullest extent which they are capable,' that 'waste or
unreasonable use' be prevented, and that conservation
be exercised 'in the interest of the people and for the
public welfare.' (Cal. Const. Art. XIV, Sec. 3). We are
satisfied that in the instant case the use of such waters
as an agent to expose or to carry and deposit sand, gravel
and rock, 1s as a matter of law unreasonable within the
meaning of the constitutional amendment."

In footnote 6, the court cited the prophetic statement made in
Gin S. Chow v. City of Santa Barbara, 217 Cal. 673, 701, 702 (1932)
to the effect that:

"It requires no extraordinary foresight to envision
the great and increasing population of the state and 1ts
further agricultural and industrial enterprises dependent
upon stored water--water that 1s now wasted 1nto the sea
and lost to any beneficial use. The conservation of other
natural resources 1§ of importance, but the conservation of
the waters of the state is of transcendent importance.

Its waters are the very lifeblood of its existence.”

The value of the Joslin case to the Department's position
in the Delta is threefold. First, the court makes the observation
that there is a great need in California to conserve and use to
the best advantage the waters of the State. This statement while
not adding substantively to the law does update the expressions of
concern of the Supreme Court with respect to the problems of supply-
ing water to the populace.

Secondly, and most important, 1s the court's analysis of
California Constitution Article XIV, Section 3, which is the
phalanx of the Department's position that there should be no fresh-
water releases out of storage to the Delta in addition to those
required by the November 19, 1965 Criteria. The court reemphasized
that Article XIV, Section 3, not only states that the right to water
shall be limited to such use as shall be required for the beneficial
use to be served, but state unequivocally "that such right does not
and shall not extend to the...unreasonable use...of water". This
quoted portion of the Constitution is the one which is most con-
sistently ignored by Delta interests seeking the maintenance of a
hydraulic barrier through large outflows. They are content to
equate beneficial use with reasonable use or merely ignore the issue
of the latter. The question of whether a riparian owner in the
Delta has a right to use the natural stream flow does not simply
start with the determination that his use is "beneficial" and end
with a finding that the quantity used or method of use is reasonable.
Resolution of the question involves a determination of whether the
use of water itself is reasonable and this was emphasized by the
Joslin c¢ase more clearly than in preeeding cases.
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The court did not make a determination that the use to
which the water district put the water was more desirable than
the use made by Joslin. It tested the use made by Joslin agalnst
the public pollcy manifested by the Constituticn, that is, that
California's limited water resources be put only to those bene-
ficial uses "to the fullest extent of which they are capable,
that a waste or unreasonable" use be prevented and that conserva-
tion be exercised "in the ineterests of the people and for the
publlc welfare". This 1s the test which would be applied to the
uses of Delta waters. Particularly relevant to the Delta 1s the
Court's statement that "...what 1s a reasonable use of water
depends on the circumstances of each case, such an inquiry cannot
be resolved in vacuo 1isolated from statewide considerations of
transcendent importange...." 26/

Lastly, the court makes it abundantly clear that if there
is an unreasonable use of water, there 1s no compensable property
right. This is cdearly of benefit to the Department since it
clarifies a heretofore (before 1967) hazy area of the law.

When reviewed against the background of the Joslin case
and other Supreme Court cases it 1s quite clear that it is
unreasonable to use large freshwater releases for esthetics, waste
assimilative capacity and recreation uses in the Delta in excess of
thogewequired to meet the November 19 Criterila.

Estheties and Environment. The trend of California
decisions over a long span of years has been to recognize the use of
water for material purposes only as a part of a riparian landowner's
rights. Esthetic considerations on the whole have not influenced
judicial decisions if such considerations would inhibit the utili-
tarian use of water. However, the maintenance of the level of
several lakes in thelr natural condition, with all of their attrac-
tive surroundings, has been held to be a reasonable beneficlal use
of water under the constitutional amendment of 1928. 27/ In each
case, however, the community interest was considerable, the court
finding that the existence of the lakes was vital and that it
furnished to the marginal land almost its entire value. The facts
in these cases are readily distinguishable from the situation in the
Delta where there will be only a slight change of water quality
insufficient to materially alter the esthetics; there will be no
drying up of the Delta and the "view from the shore" will remain the
same., Where water is so precious, it should not be used for mere
matters of taste or fancy while those who need it go without. 28/

25/14. at 140, 429 P. 24 at 894-95.

§Z/Elsinore v. Temescal Water Co., 36 Cal. App. 24 116, 97 P.2d
571 (1937): T.os Angeles v. Altken, 10 Cal. App. 2d 460, 52
P.2d 585 (1935).

287108 Angeles v. Pomeroy, 124 Cal. 597, 650 (1899j.
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Protection of Fish and Wildlife and Recreation. The use
of water for recreation and fish and wildIlife purposes may be
classified as a beneficial use of water in California. 29/

Water for recreation must generally have a biochemical
oxygen demand of 2.5 mg/l or less, and a population of coliforms
resulting in a most probable number of 1,000 per 100 ml. or less,
and be free from obnoxious floating or suspended substances,
objectionable color, odor, and substance which are toxic upon
ingestion or irritating to the skin. As noted elsewhere in
this report, the operation of the State Water Project will not
inhibit Delta recreatilon.

Delta fisheries will be protected by operation agreements
among the Department, Bureau of Reclamation, and the Department of
Fish and Game both before and after the construction of the
Peripheral Canal. Following construction of the Peripheral Canal,
a striped bass spawning area will be provided in the interior
Delta that will not be subject to periodic salinity intrusion.

Repulsion of the Marine Borer. The use of freshwater
releases for the repulsion of the marine borer which attacks pilers
in areas of high saltwater concentration 1s a singularly unreason-
able use. This situation finds its analogy in Tulare Irrigation
Dist. v. Lindsay-Strathmore Irrigation Dist. 30/, wherein the
court held that killing gophers by flooding the land was not a
reasonable beneficial use of water. The same would probably hold
true with respect to the use of water to repel the marine borer.
Also, evidence introduced at the water rights hearing on the
Department's applications for the State Water Project raised con-
siderable question as to whether the marine borer problem would
be increased if outflows were decreased.

Waste Assimilative Capacity. Another way of looking at
water rights in the Delta is from the standpoint of water quality
and pollution. Some Delta interests have asserted that any
decrease in future outflows from the Delta will lower the waste
assimilative capacity of the waters. First, department engineers
do not believe that the year-round, dependable assimilative
capacity will be lowered. Second, no one has a property right to
the waste assimilative capacity of water. 31/ Both riparlans and

29/yater Code Seecs. 233, 345, 346, 11900-11912, 12201, 2581;
Elsinore v. Temescal Water Company, 36 Cal. App. 2d 116,
97 P.2d 274 T1939; Los Angeles v. Altken, 10 Cal. App. 2d 460,
52 P.2d 585 (1935), but see: ex parte Elam, 6 Cal. App. 233,
91 Pac. 811 (1907); In re Maas 219 Cal. H22, 27 P.2d 373 (1934).

30/3 cal. 24 489, 569, U5 P.2d 972 (1935).

il-/While persons may discharge waste products into streams pur-
suant to conditions prescribed by the reglonal water quality
control boards (Water Code Secs. 13053-13054.3), no property
right to continue the discharges results from the boards'
action.

- 73 -



appropriators have a right to insist that waters not be polluted to
their injury. 32/ The law 1s well settled that there 1s no property
right in the waste assimilative capacity of a stream and that any
use of g stream which materially fouls and adulterates the water,

or the deposit or discharge in a stream of any filthy or noxious
substances that impalr the quality of water will be enjoined. 33/
This policy is also enunciated in Water Code Sec. 13000.2 which
provides that:

",...the disposal of wastes into the waters of the State
shall be so regulated as to achleve highest water quality
consistent with maximum benefit to the people of the State
and shall be controlled so as to promote the peace, health,
safety, and welfare of the people of the State.”

The same pWlicy pronouncements are contained on page 4 of the
Resolution 67-7 of the State Water Quality Control Board and in
the Federal Water Pollution Control Act (as amended). 34/

fis indicated above, the Department must construct and
operate the State Water Project within the framework of California
Constitution Article XIV and other laws. These laws include the
Burns-Porter Act, the County of Origin Law, the Area of Origin
Law, and the Delta Protection Act. The latter has been, 1n part,
discussed with reference to the desirability of a "physical
solution™ but is again discussed at this point in more detail.

Burns-Porter Act. This act provlides in Water Code
Section 12931, that the Delta is, for the purposes of that act,
within the watershed of the Sacramento River and that works
financed under the Burns-Porter Act shall be constructed, operated,
and maintained pursuant to the State Central Valley Project Act.
By doing so, the Legislature has made these works subject to the
Area of Origin Law, and since the Delta 1s within the watershed of
the Sacramento River, it is among the protected areas.

The County of Origin and Area of Origin Laws were enacted
at different times and appear in difference parts of the Water Code.

ig/Mentone Irrigation Co. v. Redlands Electric Light & Power Co.,
155 Cal. 323, 327, 100 Pac. 1082 (1909); Joerger v. Pacific Gas
& Electric Co., 207 Cal. 8, 25=26, 276 Pac. 1017 (1929)° i &7
should be noted that while the court in Antloch v. Williams
Irrigation Dist., 180 Cal. 451, 205 Pac. 688 (1922) agreed with
this rule of law, in view of the circumstances then existing,
the court held that there was no right to require upstream
appropriators to allow large amounts of fresh water to flow
into the Delta to repel the ocean waters.

33/50erger v. Pacific Gas & Electric Co., 207 Cal. 8, 25-26, 276
Pac. 1017 (1929).

3%p 1. 84-660, 70 Stat. 498 (1956); P.L. 87- 88, 75 Stat. 20l

(1961); P, L. 89-234, 79 Stat. 903 (1965) P.L. 89-753, 80
Stat. 12i6 (1966).
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However, they have the common purpose of reserving to the area or
county where water originates certaln rights to such water for
future needs which 1s preferential to the right of outside areas.

County of Origin Act. The County of Origin Law, Water
Code Sec. 10505, requires that reservations be made to protect
counties in which water originates when state applications
involving downstream use or export of water are assligned or
released from priority. Reservations under this section are,
however, of negligible benefit to those in the Delta. First, the
reservations apply only to state applications, and no similar
protection 1s required by law with respect to others. Second, the
protection is limited to water which originates within the county.
Because of the county boundary lines, little usable water originates
in the Delta counties. The vast majority of the water which reaches
the Delta originates in mountain counties upstream on the Sacramento
and San Joaquin Rivers.

Area of Origin Law. The Area of Origin Law 1s contained
in Water Code Jections 11860-11463, and 11128. The principal
operative provision of the law is contained in Water Code Sec.
11460 which provides that:

"Tn the construction and operation by the department
of any project under the provisions of this part a water-
shed or area wherein water originates, or an area
immediately adjacent thereto which can conveniently be
supplied with water therefrom, shall not be deprived by
the devartment directly or indirectly of the prior right
to all of the water reasonably required to adequately
supply the beneficial needs of the watershed, or any of
the inhabitants or property owners therein."

The Area of Origin Law is beneficial to the Delta in two
ways. First, it grants to the Delta, and all other areas of origin,
certain preferential rights to contract for project water within the
general framework established in the state water supply contracts.
Of course, the Area of Origin Laws do not provide a price preference
to water users in such areas. Water Code Section 11462 specifically
provides that the Area of Origin Law "shall not be construed...to
require the department to furnish to any person without adequate
compensation therefor any water made avallable by the construction
of any works by the department"”. Coupled with the Department's
requirements for uniform contracts, this means that those in areas
of origin must pay the cost of project water on the same basis as
any other contractor (e.g., payment must include the Delta water
charge). Secondly, it grants certain rights to construct projects
or make diversions without being subject to the prior rights acquired
under state applications for the State Water Project.

The quantity of water to which the prior right for use
applies is limited to the water which is required for reasonable
and beneficial use. 35/

It is also important to note that the priority established
by the Area of Origin Law cannot be circumvented by the power of

EEV/

ater Code Secs. 100, 11460; Cal. Const. Art. XIV, Sec. 3.



condemnation. Neither does the priority violate California
Constitution Article XIV, Section 3. While this constitutional
provision prohibits the waste of water, 1t does not fgrbid the
maintenance of preference for prospective uses, so long as the
water 1s made avallable for interim use by others who have a
present nead for 1t. 36/

Delta Protection:Act. The Delta Protection Act has made
certaln obligations of the Department with respect to the Delta
very expliclt. The Aet requires that the State, in cooperation
with the United States, provide salinity control and an adequate
water supply for users of water in the Delta. However, if
inchannel salinity control is not in the public interest, a
substitute water supply can be used to provide water to users
in the Delte in lieu of that which would be provided as a result of
salinity contrel. If a substitute supply 1s provided in lieu of
salinity control, no additional expense is to be charged to Delta
users solely by reason of the substitution.

The Delta Protection Act was passed by the Legislature
in 1959 and thereby prevails over Water Code Section 11271 passed
in 1957, which provides for salinity control without reference to
substitute facilities. When two laws on the same subject are
passed at different points in time and are inconsistent, the 1last
expression of the Legislature prevails. 37/

While the Delta Protection Act allows the State to ful-
fi11l its obligations to the Delta by a substitute supply with no
added flnancial burden to the users, the State is not required to
supply any betterment. If the substitute supply should provide a
betterment to the user, either in the form of decreased operating
costs, or better crops, etc., the State should adjust the price of
the substitute supply. 38/

Decisions of the State Water Rights Board Affecting the Delta

Compliance with the laws that have been discussed is
illustrated by decisions of the former State Water Rights Board,
whose dutles and functions are now vested with the State Water
Resources Control Board. This body is vested with jurisdiction
over the granting of appropriative water rights in California.

It is the forum before which individuals and government alike must
appear to obtain permits on applications to appropriate water. Its
permits to appropriate water are issued subject to vested water
rights. By conditioning the applications of users upstream from
the Delta, Delta interests have received protection for their
vested rights.

3%/25 op. cal. Atty. Gen. 8, 21, 26 (1955).

31/spreckels v. Graham, 194 Cal. 516, 228 Pac. 1040 (1924).

ig/See State Water Rights Board Decision D-990, pg. 52 (1961).
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The decisions of the Board granting the Bureau of
Reclamation and the State of California permission to appropriate
and store water which normally flows to the Delta are particularly
significant since they require that the permittees observe vested
water rights in the Delta.

Water Rights Decision D-990. By Decision D-990 adopted
February 9, 1901, the wWater Rights Board issued permits to appro-
priate water for the Federal Central Valley Project subjected to
vested rights and conditioned so as to protect Delta interests.
Condition 22 provides that:

"Direct diversion and storage of water under permits
issued pursuant to applications...for use beyond the
Sacramento-San Joaquin Delta or outside the watershed of
the Sacramento River Basin shall be subject to rights
initiated by application for use within said watershed
and delta regardless of the date of filing said applica-
tions."

Condition 25 provides that the State Water Rights Board will reserve
jurisdiction over the permits for the purpose of formulating terms
and conditions relative to salinity control in the Delta. The
permits were also conditioned to include the May 16, 1960, operat-
ing agreement between the Department of Water Resources and the
Bureau. The Board stated on page 40 of the decision that these
conditions assured that there would be no prejudice to Delta
interests.

In discussing the disposition of the salinity problem,
the Board also noted the desirability of providing a substitute
water supply in lieu of controlling inchannel salinity. The Board
stated on page 56:

"Provided the western portion of the delta will
be supplied by an alternate method and thereby conserve
water to be beneficially used in the future through the
State water facilities or the Central Valley Project, the
Board concludes that it would be unreasonable to dedicate
for salinity repulsion purposes the large quantities of
water that would be required to flow out to the sea.”
(Emphasis added.) —_ __

"The Board 1is particularly persuaded to this view
in the 1light of Article XIV, Section 3, of the State
Constitution.”

The Board also recognized that Delta users should be
responsible for the cost of any betterment resulting from a
substitute water facility.

The Board stated that it was:

..'{'7_.



", ..cognlzant of the responsibility of the water users,
present and future, in the Delta and in the northern
portion of Contra Costa County to assume thelr share
of the costs of the federal and/or state projlect, com-
mensurate with the benefits received, over and above
those they would have enjoyed in the absence of a
project.”

Water Rights Decision D-1275. On May 31, 1967, the
State Water Rights Board issued Decision D-1275 on the applications
for permits by the Department of Water Resources. The permits
were granted but conditioned so as to protect the Delta.

At the commencement of the hearings the Department intro-
duced a stipulation between the Department and the Sacramento River
and Delta Water Association (SRDWA) whereby it agreed that the
Department would abide by the November 19 Criteria. This stipula-
tion later ripened into an agreement between the Sacramento River
and Delta Water Association and the Department at the end of the
hearing (see discussion in an earlier section of this chapter) .

During the hearing, ‘the Board indicated that any permits
1ssued would specify the minimum water quallity to be maintained in
the Delta and that this quality would be equal to or better than
that agreed upon in the November 19 Criteria.

The Board found that from April 1 through June 30, the
needs of the agricultural interests in the western Delta would be
satisfactorily met for the next 3 years, or until a final deter-
mination, by maintaining a chloride ilon content not to exceed
250 ppm measured at Blind Point on the San Joaquin River, and that
from July 1 to November 30, the quality of water insured by the
November 19 Criteria would provide water of higher quality than
would result at most times under natural conditlons.

However, the Board found that there was insufficient
information available to finally determine the terms and conditions
regarding water quality in the Delta which would protect vested
rights without resulting in waste of water and therefore reserved
jurisdiction over the permits of the Department for the purpose of
formulating terms and conditions relative to water quality control
in the Delta. 39/

32/Jurisd1ction was reserved for three years or for such additional
time as the Board requires. Jurisdiction was continued in part
because of the lack of information on water quality problems in
the Delta and because both federal and state agencles are con-
ducting extensive studies regarding the problem of water quality
in San Francisco Bay and the Delta for the purposes of determin-
ing what standards of water quality should be malntalned and by
what means this should be accomplished. The Water Pollution
Control Law of 1965 (Stats. 1965, Ch. 1351) requires that a
regort of these studies be made to the State Legislature by
1969.
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. Based upon the testimony and exhibits introduced at the
hearing, the Board issued permits which contained various condi-
tions for the protection of prior vested property rights,

Condition 15 provided that the Depaptment shall make no
diversions (except under permitz I1ssued pursuant to Applications
5629 and l444l4) and shall not collect water to storage during the
period from April 1 through June 30 at any time the maximum surface
zone chloride lon content of the San Joaquin River at Blind Point
exceeds 250 parts per million.

However, 1t should be emphasized that Condition 15 is
only temporary in nature and is subject to change not later than
mid-1970 when the results of the state and federal water quality
studies are known. Also, Condition 15 is only an inhibition on
exports from the Delta and does not require releases from storage.

Subsequent to the adoption of Decision D-1275 by the
Board on May 31, 1967, the Department petitioned for reconsidera-
tion of portions of the decision, including Condition 15. 40/
However, reconslderation of Condition 15 was denied by the Board. 41/

Other pertinent conditions contained in Decision D-=1275
are as follows:

Condition 6 requiresreleases from Oroville to the extent
necessary to satisfy downstream prior rights; Condition 16 requires
the Department to abide by the November 19, 1965 Criteria agreed to
with the Bureau and Delta water users; Condition 18 requires the
State to respect vested rights of Delta lands by avoiding severance
of such lands from their sources of water supply by the construction
of the Peripheral Canal except through purchase or condemnation;
Condition 19 provides that the State Water Rights Board reserves
continuing jurisdiction over these permits for the purpose of
formulating or revising terms and conditions relative to salinity
control in the Delta; and in Condition 27 the Board reserves con-
tinuing Jurlisdiction over permlits for the purpose of formulating
terms and conditions relative to flows to be maintained in the
Delta for the protection of fish and wildlife.

Riparian Rights in the Delta. The Department has always
assumed that all of the Delta lowlands are riparian to channels of

Eg/lt was estimated by department engineers that an outflow of
6,000 c¢fs would be required to meet Condition 15 (i.e., the
250 ppm at Blind Polnt during the perilod).

’ii/A hearing was held on other portions of the decision on August 22,

1967. On November 30, 1967, Decision D-1291 was issued.
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the Delta and in some studies 1t has been assumed that such lands
are riparian with respect to waters of the Sacramento River and to
other tributary streams of the Delta. 42/ This section of the
Delta report so far has made the assumptlon that there are riparian
and appropriative rights in the Delta superlor to those of the
Department. This superiority results either because of statutory
protection or because of the common law of riparian rights.
However, the extent of some of these rights is unclear. First, no
investigation has apparently been made of the chain-of-title of
each assumped parcel of riparian land to determine 1if the parcel is
the "smallest tract held under one title in the chain of title
leading to the present owner". 43/

Second,. riparian rights of Delta lands are somewhat
circumscribed because Delta land does not abut upon the water at
all times. This anomaly results because the State is the owner
of all land below ordinary high water mark bordering upon tidewaters
within the State, ﬂﬂ/ and the owner of lands bordering upon tide-
water, takes only to the ordinary high water mark.-ﬂﬁ/

At any time other than high tide, the state-owned land
separates Delta land from abuting on the water. '"Abutting upon
the water'" has been sald to be a prerequisite to riparian status
and the riparian right is held in suspense until the water next
reaches the high tide mark. 46/

It is also possible that some Delta riparians have lost
a portion of their riparian rights due to adverse use by upstream
users. This condition occurred during the early 1930's when salt
water intruded into the interior Delta thus rendering inchannel
water unfit for agricultural use for an extended period of time.
This intrusion resulted in part from the upstream use of water by
persons who were lower in priority than Delta riparlans and
continued for a time sufficient to ripen into prescriptive rights.
However, department reports have not taken posslble prescriptive

E?—/Report on 1956 Cooperative Study Program -- Water Use and Water
Rights Along the Sacramento River and in the Sacramento-San
Joaquin Delta, U. S. Bureau of Reclamation, Californla Department
of Water Resources, pgs. 21-22.

ﬂg/Rancho Santa Margarita v. Vall, 11 Cal. 24 501, 529, 81 P.2d 533,
547 (1939).

44/60.11r0rnta Civil Code Section 670.
E§/Californ1a Civil Code Section 830,

ﬂé/See Crum v. Mount Shasta Power Corp., 117 Cal. App. 586, 591-597,
4 p.2d 564 (1I931); City of Oakland v. E. K. Wood Lumber Co.,
211 Cal. 16, 292 Pac. 1076 (1936).
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rights into consideration 47/ in determining the water rights of
the Delta and provisions have been made to supply water to the
Delta to mee® all assumed riparian rights.

Federal-State Rel&tionships'in‘the‘Délﬁa.

‘@5% 165‘1960 Agreement. Since both the Department and
the Bureau of Reclamation will be exporting water from the

Delta, the Department of Water Resources and the Bureau of Reclama-
tion entered into an operation agreement on May 16, 1960, to adjust
the operational patterns of the Federal Central Valley Project and
State Water Project so as to make them compatible. By handling
complicated.unresolved questions of priorities on an operational
basis, an adjudication of conflicting state-federal water rights
was avolided. This agreement establishes a firm foundation for the
operation of both projects. Of course, this does not bind the
Delta water users and, therefore, both the State and Federal
Governments, as required by applicable law, must acquire water
rights and must work out any necessary adjustments with those not
parties to the agreement.

In essence, the agreement provides for a method of allo-
cating shortages of water supplles from the Sacramento River and
Delta as between the state and federal projects and provides that
both the State and Federal Governments would not object to the
establishment by the other of water rights under state law con-
sistent with the agreement. By reason of the formula for sharing
shortages, both projects will share in the conservation of water
made possible by coordinated operation.

It is important to note, however, that the agreement did
not cover the question of the quantity of outflow from the Delta
to be maintained for salinity control. In Article 12 it was
recognized that there would be such outflows which would have to
be met from water supplies available in the Delta, but no agreement
was reached concerning the quantities. The agreement was based on
the premise, however, that outflows of 1,000 cfs would be adequate
since certain areas of the Delta would be supplied by overland
facilities.

By the nature of the agreement and its shortage-sharing
provision, the required outflow 1is a charge on both projects.
Neither project i1s more responsible for it than the other, nor is
one project responsible for half. All of the project reservoirs
of both the State and the Bureau will be operated together so as

EZ/bn page 22 of the report on 1956 Cooperative Study Program,
supra note 1, it was stated that "In the determination of
physically riparian lands along the Sacramento River above
Sacramento and in the Delta lowlands no study was made of
the possible modification of the right of such lands by
reason of adverse use developing into a prescriptive right".
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to produce maximum ylelds and the outflow requirement is merely one
of the demands that must be met. Thias requirement has heen modi-
fied =inece 1960 by the November 19, 1965 Criteria which will
require an outflow greater than the 1,000 cfs.

Regulation of Water Quality in the Delta. Recently, an
additional problem has arisen with another federal agency -- the
Federal Water Pollution Contrel Administration (FWPCA) which'is
within the Department of the Interior. Pursuant to the Federal
Water Pollution Control Act (as amended) the FWPCA is attempting
to set salinity standards in thes Delta which can only be met by
freshwater releases from storage.

If the FWPCA is effective in setting salinity standards
or the State Water Resources Control Board and Reglonal Water
Quality Contirol Boards effectively set such standards, the feasi-
bility of the State Water Project will be impaired. The following
is an analysis of the authority of the State Water Resources Con-
trol Board, the Reglonal Water Quality Control Boards, and the
FWPCA, 20 sa&t salinity standards in the Delta.

State Water Quality Control

In 1967, the California Legislature abolished the State
Water Rights Board and the State Water Quality Control Board and
creatéd in their place the State Water Resources Control Board, 48/

which was vested with all the duties and functions of the State
Water Rights Board and the State Water Quality Control Board. gg/

The State Water Resources Control Board and the nine
regional water quality control boards 50/ are empowered to formulate
and adopt policecies for the control of water pollution and water
quality. 51/ While these boards: are given wide discretion in
formulating policy, 52/ they must take cognizance of the California
Water Plan or any other general or coordinated plan of the State for
the development, utilization, or conservation of the water resources
of the State. 53/

Egjiéter Code Section 175 (as amended by Calif. Stats. 1967,
Ch. 284, Sec. 2.4).

EE/Water Code Section 179 (as amended by Calif. Stats. 1967,
Ch. 284, Sec. 4).

2%yater Code Sections 13040, 13041.
21/ yster Code Sections 13022, 13022.1, 13052(e).

gg/?or example, they may consider such matters as salinity intrusion
and the reduction of waste azsimlilative capacity caused by reduc-
tions in the quantity of water (44 Op. Cal. Atty. Gen. 126, 1964).

23/yster Code Section 13022.2 (as mmended by Calif. Stats. 1967,
Ch, 284, Sec. 146).
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Although the boards, unlike the Secretary of the Interior
under the Federal Water Pollution Control Act, appear to have
authority to establish policies that may require the release of
stored water, they are without authority to enforce any policy
which would require releases of stored water from state-operated
reservoirs. No provisions of Division 7 of the Water Code ‘mor any
water qualilty ruling of the State Water Resources Control Board or
of the regional water quality control boards 1as a limitation on the
power of a state agency (including the Department of Water Resources)
in the enforcement or administration of any provision of law which
it 1s specifically permitted or required to enforce or administer.'ﬁﬂ/
Also, no provision of Division 7 can be construed as affecting the
right of any person (including the State) to the use of water for any
beneficial use other than the use for disposal of sewage and indus-
trial wastes. 55/ While the boards are granted limited enforcement
powers §§/ agalnst the State, such powers pertain only to the dis-
charge of sewage and industrial wastes and do not extend to releases
from storage in reservoirs,

Sections 13054 and 13054.1 of the Water Code require that
persons 57/ proposing to "discharge sewage or industrial waste"
file a report of the proposed discharge with the appropriate
regional water quality control board. The regional board is
authorized under these sections to impose requirements as to the
nature of such discharge. If a person fails to file a report or to
comply with requirements set by the board pursuant to a filed
report, Sections 13054.5 and 13080 expressly authorize the district
attorney, at the request of the reglonal board, to petition the
superior court for an injunction requiring such person to file a
report and to comply with requirements set by the regional board.

The injunction proceedings authorized by Sections 13054 .5
and 13080 of the Water Code are the only injunction proceedings
authorized by Division 7 of the Water Code. It is clear that these
sections are limited to enjoining the discharge of sewage and indus-
trial waste and do not empower the regional board and the district
attorney to seek augmentation of streamflow by release of stored
waters.,

Federal Water Pollution Control Act

The Water Quality Act of 1965 58/ amended the Federal
Water Pollution Control Act 59/ to create the Federal Water Pollutlon

i5-3-/Wa1:er Code Section 13001 (as amended by Calif. Stats. 1967,
Ch. 284, Sec. 137).

§§/Water Code Section 13002.

§§/Water Code Sections 13025, 13053, 13054, 13054.1, 13054.3,
13054.5, 13055, 13080.

EZ/Water Code Section 13005 defines '"person'" as including the State
or any Department or agency thereof.

58/p.1. 89-234, 79 Stat. 903 (1965).
29/p 1. 84-660, 7O Stat. 498 (1956); P.L. 87-88, 75 Stat. 204 (1961).
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Control Administrations”ég/‘ré?Lse the procedures for securing
abatement of waste discharges, and require the establishment of
specific quality standards on interstate waters. 61/ _

- Section 10(¢)(1) 62/ of the act requires that each state
establish water quality eriteria applicable to interstate waters,
or portions thereof, within each state by June 30, 1967. Section
10(e)(2) 63/ provides that if any state falls to establish water
quality standards by June 30, 1967, then the Secretary of the
Interior may, after first holding a conference among lederal,
state, and local representatives, prepare regulations setting
forth the standards. The affected state may either adopt the
standards set forth in the regulations or, by petition of its
governor, petition the Secretary of the Interior for a public
hearing under Section 10(ec)(4). 64/

If a public hearing is requested, the Secretary would
appoint a hearing board of five or more persons. Each state
affected by the standards would be entitled to select one member
of this hearing board. All other members would come from other
affected federal departments and agencies. Not less than a majority
of the board members, however, would be persons other than officers
or employees of the Department of the Interlior. The hearing board
would take evidence and make findings whether the standards estab-
lished by the Secretary should be approved or modified.

The function of standards adopted by the states, the
Secretary of the Interior, or the hearing board, 1s to provide a

gg/The Federal Water Pollution Control Administration was trans-

ferred from the Department of Health, Education, and Welfare, to
the Department of the Interior pursuant to the Reorganization
Plan No. 2 of 1966, 31 Fed. Reg. 6857, 5 U.S.C.A. 133(z)-15.

él/Seetion 13(e) of the act, 75 Stat. 210, 89 (1961), as renumbered,
33 U.S.C.A. U66(j)(e) specifies that interstate waters include
coastal waters., By memorandum opinion No. M-36690, dated June 13,
1966, from Mr. Edward Weinberg, acting Solicitor of the U. S.
Department of the Interior, to Mr, James M. Quigley, Commissioner,
Federal Water Pollution Control Administration, coastal waters
was interpreted to mean "waters of the sea within the territorial
Jurisdiction of the United States and all inland waters in which
the tide ebbs and flows", Under this definition the Sacramento-
San Joaquin Delta would constitute "interstate" waters for which
quality standards must be established.

§3/79 Stat. 907, 85(a) (1965), 33 U.S.C.A. 466 (g)(c)(1).
E%/79 Stat. 907, 85(a) (1965), 33 U.S.C.A. 466 (g)(c)(2).
83/79 Stat. 907, 85(a) (1965), 33 U.S.C.A. 466 (g)(c)(h).
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basls for initiation of abatement proceedings. Section 10(e)(5) 65/
of the act provides in part:

"The discharge of matter into such interstate
waters or portions thereof, which reduces the quality
of such waters below the water quallty standards
established under this subsectlion is subject to
abatement...."

The standards required by Section 10(c)(1l) are limited to
those whieh could be achieved only through the abatement of waste
discharge. Since Section 10(c)(1l) requires only those standards
which can be achleved through abatement of waste discharge, then
standards relating to the intrusion of salinity in the Sacramento- .
San Joaquin Delta are not required. The control of salinity in the
Delta can be achieved only through {low augmentation, not abatement
of waste discharge. )

Language in Senate Report No. 10 §§/, on. the Federal Water
Pollution Control Act Amendments of 1965, supports the interpreta-
tion that the standards required by Section 10(c¢)(1l) are limited
to those which can be achieved through the abatement of waste dis-
charges. On page 9 of the report, emphasis 1is placed on the use
of the standards to foster the construction of expanded waste
treatment facilities:

"The correction of damaging pollution after it has
built up is vastly more complex and costly than preven-
tion of such buildups. Standards of water quality to
provide reliable and sound guidelines and effective
measuring devices are an important and necessaryi.part
of any program of water pollution preventlon, abatement,
and control. The bill herewith reported would provide a
basis for preventive action and a clear understanding of
pollution abatement and control requirements by author-
izing the establishment of water quality standards.

"Water:quality standards would provide an engineering
base for design of treatment works by municipalities and
industries. Such standards would enable municipalilties
and industries to develop reéalistic plans for new plants
or expanded facilities, without uncertainties about waste
disposal requirements on interstate waters.”

The statutory organization of the Federal Water Pollution
Control Act adds further support to an interpretation limiting the
scope of Section 10(e)(1l). Both the procedure for establishing
gtandards, and the procedure for enforcing them through abatement

85779 stat. 907, §5(a) (1965), 33 U.S.C.A. 466(g)(c)(5).

éé/Federal Water Pollution Control Aet Amendments of 1965

(S. Rept. No. 10, 89th Congress, lst Sess. 1965).
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of waste discharges are contained in the same section, Section 10 67/
designated "Enforcement Mﬁ&sures Agalnst Pollution of Interstate or
Navigable Streams”.

Lastly, the pamphlet prepared by the Federal Water Pollu-
tion Contrel Administration, entitled "Guldelines for Establishing
Water Quality Standards for Interstate Waters", 68/ clearly
emphasizes quality eriteria which can be achieved by regulation of
waste discharge:

"Policy Guidelines

"1. ...the standards should be designed to prevent
any increase in pollution.

"2. No standards of water quality wlll be approved
which provide for the use of any stream or portion there-
of for the sole or principal purpose of transporting
wastes.

"3, ...The criteria should identify the water uses
to be protected and establish limits on pollutants or
effects of poliution necessary to provide for such uses.

"% 8 %

"7T. The plan should include consideration of all
relevant pollutional sources, such as municipal and
industrial wastes, cooling water discharges, irrigation
return flows, and combined sewer overflows.

"8, No standard will be approved which allows any
wastes amenable to treatment or control to be discharged
into any interstate water without treatment or control
regardless of the water quality criteria and water use
~or uses adopted. Further, no standard will be approved
which does not require all wastes, prior to discharge

into any interstate water, to receive the best practicable
treatment or control unless 1t can be demonstrated that

a lesser degree of treatment or control will provide for
water quality-enhancement commensurate with proposed
present and future water uses."

Even assuming that Section 10(c)(1l) of the Federal Water
Pollution Control Act does require that salinity standards be
established for the Sacramento-San Joaquin Delta, no provision of
the Act authorizes institution of any proceedings to require

50/75 stat. 208, 87(a) (1961), 33 U.S.C.A. 466(g).

~6--Ei/}'{evis«?.d December 1966 by the U. S. Department of the Interior,
Federal Water Pollution Centrol Administration.
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that the State Water Project release water to meet these standards.
The enforcement provisions of the act are clearly limlted to the
abatement of waste discharge and, as to that, may be inltlated

only with the consent of the Governor in those situations where

the discharge affects only persons located wlthin the same state

as the discharger, e.g., the situation in the Sacramento-3San
Joaquin Delta.

Section 10(c)(5) 69/ provides:

"The discharge of matter into such interstate
waters or portions thereof, which reduces the quality
of such waters below the water quallty standards
established under this subsection ... is subject to
abatement 1n accordance with the provisions of para-
graph (1) or (2) of subsection (g) of this section
. « .« ." (Emphasis added.)

Section 10(g)(2) 70/ provides:

"In the case of pollution of waters which 1s
endangering the health or welfare of persons only
in the State in which the discharge or discharges
(causing or contributing to such pollution) originate,
[the Secretary of the Interior] may, with the written
consent of the Governor of such State, request the
Attorney General to bring a suit on behalf of the
United States to secure abatement of the pollution.”
(Emphasis added.)

The significance of the failure of the Congress to
include specifically streamflow augmentation in the standard-
setting and enforcement provisions of Section 10(e¢) is enhanced
by the fact that streamflow augmentation to improve water quality
1s dealt with elsewhere in the act. Section 3(b) provides that,
with respect to federal projects, consideration should be given,
by the appropriate federal agency, to the inclusion of capacity
for streamflow regulation for the purposes of water quality
control. It reads:

"In the survey or planning of any reservoir by
the Corps of Engineers, Bureau of Reclamation, or
other Federal agency, consideration shall be given
to inclusion of storage for regulation of streamflow
for the purpose of water quality control, except that
any such storage and water releases shall not be
provided as a substitute for adequate treatment or
other methods of controlling waste at the source." 71/

89/79 stat. 907, $5(a) (1965), 33 U.S.C.A. 466(g)(c)(5).

ZQ/YS Stat. 209 (1961), 33 U.S.C.A. U466(g)(g)(2), as renumbered
75 Stat. 208, 88(c)(1961).

7Y/ 5ection 3(b)(1), 75 Stat. 204, §2 (1961), 33 U.S.C.A466(a)(b)(1).
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It further requires an appropriate allocation in federal
projects to water guality control through streamflow augmentalfion
in the reportiag of such allocation to the Congress prior to
authorization (thuz 1t applies to new reassrvolrs, not exlsting
reservoirs).  Nonreimbursable allocations for water quallty Improve
ment through streamflow augmentation are authorized where benefits -
ara widespread in the following terms:

"Costs of water quality control features incorporated
in any Federal reservolr or other impoundment under the
provisions of this Act shall be determined and the benefiss
eiaries identified and if the benefits are widespread or
national in scope the costs of suech features shall be non-
reimbursable.” 72/

In Section 5(&)(d) 73/ the Secretary is directed to study
methods and procedures for evaluating the effects on watzr quality
of augmented streamflows to control pollution not susceptible to
other means of abatement. Thils section authorizes a study and
research program, including grants-in-aid to publie and private
institutions, but certainly does not imply that augmentation
should be used as an abatement device under Section 10.

From what has been presented, the pattern that the Congress
envisioned in the Federal Water Pollution Control Act emerges.
Under Section 10 1t provided for the establishment of standards
for the discharge of pollutants into interstate water and for
enforcement of these standards. With regard to water quality
improvement through streamflow augmentation, however, it provided
for nonreimbursable allocations in federal reservolr projects under
Section 3 and investigation, research,; and demonstration by the
Secretary and cooperating agencles under Section 5 for the evalua-
tion of the effects on water quality of augmented streamflows.

The Congress recognized augmented streamflow as an available tech-
nique for water quality improvement, but chose not to include it in
the standard-setting and enforcement provisions of the act.

L2/5ection 3(b)(4), 75 Stat. 204, 82 (1961), 33 U.S.C.A466(a)(b)(¥),
13/75 stat. 205, §3(b) (1961), 33 U.S.C.A466(c)(d)(1)(e).
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DELTA WATER QUALITY CRITERIA

Negotiations regarding Delta water problems have been
in progress among negotilating teams representing the following
groups and agenciles:

Sacramento River and Delta Water Association,
representing the Delta areas shown on Plate 1
San Joaquin Water Rights Committee, representing

the Delta areas shown on Plate 2
California Department of Water Resources
United States Bureau of Reclamation

Although the negotiating teams are not authorized to
commit the groups and agencies that they respectively represent,
they do approve the attached proposed Delta Water Quality
Criteria dated November 19, 1965, as an appropriate basis for
further negotiations leading to agreements between Delta in-
terests and the operators of the Federal and State projects
affecting water supplies in the Delta which will assure the Delta
area represented of a dependable supply of water of suitable
quality sufficient to meet its present and future needs,

Dated: November 19, 1965

Sacramento River and Delta California Department of
Water Association Water Resources

By /s/ John M, Luther By /s/ Reginald C, Price
San Joaquin Water Rights United States Bureau of
Committee Reclamation

By /s/ John A, Wilson By /s/ E.F, Sullivan
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Bureau of Reclamation
Department of Water Resources
San Joaquin Water Rights Committee
Sacramento River and Delta Water
Association November 19, 1965

DELTA WATER QUALITY CRITERIA

A, Delta Area: Delta area will include both Delta

lowlands and Delta uplands and may include as much but no more
than the area described in Section 12220 of the Water Code of
the State of California,

B. General Objectives: The general objectives of

these criteria are as follows:
l, To protect the Western Delta channels against
the intrusion of ocean salinity,
2. To provide water of sultable quality in the
interilor Delta channels acceptable for the contemplated
uses,

C., Definitions: The defilnitions of certain terms

used in these criterla are as follows:
1, "Critical year" shall mean any year in which
either of the following eventualities”exists:
a, The forecasted full natural inflow to
Shasta Lake for the current water year (October 1
of the preceding calendar year through September 30
of the current calendar year) is equal to or less

than 3,200,000 acre-feet; or
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b, The total accumulated actual deficiencies
below 4,000,000 acre-feet in the immediately prior
water year or series of successive prior water years
each of which had inflows ef less than 4,000,000
acre-feet, together with the forecasted deficlency for
the current water year, exceed 800,000 acre-feet,

2. "Dry year" shall mean any year other than a
critical year in which the forecasted full natural inflow
to Shasta Lake for the current water year is equal to or
less than 4,000,000 acre-feet,

3. "Below normal year" shall mean any year in
which the forecasted full natural inflow to Shasta Lake for
the current water year i1s equal to or less than 4,500,000
acre-feet but more than 4,000,000 acre-feet,

4, "Full natural inflow to Shasta Lake" shall
mean the computed inflow te Shasta Lake under present water
development above Shasta Lake, In the event that a major
water project is completed above Shasta Lake after
September 1, 1963, which materially alters the present
regimen of the stream systems contributing teo Shasta Lake,
the computed inflow to Shasta Lake will be adjusted to
eliminate the effect of such water project. After con-
sultation with the State, the Weather Bureau, and other
recognized forecasting agencies, the U, S, Bureau of

Reclamation will select the forecast to be used and

-
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will make the details of it available to the Delta water
users, The same forecasts used by the United States for
the operation of the Central Valley Project shall be used
to make the forecasts under this agreement, Such fore-
casts shall be made by February 15 of each year and

may be revised as frequently thereafter as conditions

and information warrant,

D, Quality Criteria: The quality criteria for water

- in the channels of the Delta required to satisfy the general
objectives set forth in Article B are as follows:
1., At Jersey Point in San Joaquin River and
at Emmaton (southwest end of Horseshoe Bend) in Sacramento
River, a mean daily chloride content of 1,000 parts per
million or less when measured on the basis of the average
mean daily value for any 10 consecutive days, except that
after August 1 of a critical year and until December 31
of the same calendar year, the quality criteria set forth
above may be increased from 1,000 parts per million to
1,400 parts per million of chloride,
2, At Jersey Point in San Joaquin River and at
Emmaton in Sacramento River, an average mean daily chloride
content of 200 parts per million or less for a period of
at least 10 consecutive days each year at some time
during the period between April 1‘and May 31, except in

dry or critical years,
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3., At Terminous in Little Potato Slough, at Rio
Vista 1n Sacramento River, at San Andreas Landing in San
Joaquin River, at Clifton Court Ferry in 01d River, and
after the initial operation of the Peripheral Canal, at
the bifurcation of Middle River and 0ld River,

a, A mean daily total dissolved solids cone
tent of 700 parts per million or less when measured
on the basis of the average mean daily value for
any 10 consecutive days,

b, A mean monthly total dissolved solids
content of 500 parts per million or less when
measured on the basis of the average mean daily
value for any calendar month,

¢, A mean annual total dissolved solids
content of 450 parts per miliion or less when
measured on the basis af the average mean daily
value for any calendar year,

4, After April 1 in a dry or critical year and
after August 1 in a below normazl year and until Decem-
ber 31 of the same calendar year, the total dissolved
solids criteria specified in Article D, Part 3, may
reach, but not exceed, 800 parts per million for item a,
600 parts per millien for item b, and 500 parts per

million for item c¢; provided, however, the average of the

4.
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values of the total dissolved solids content at all of
the named locations shall not exceed, for the balance
of the calendar year, the mean values specified in
Article D, Part 3,

5, Whenever the recorded total dissolved solids
content in Sacramento River at Green's Landing exceeds a
mean 10-day or a mean monthly value of 150 parts per
million, the quality criteria in Article D, Parts 3 and 4
may be changed by adding to those values the product of
1.1/2 times the amount by which the recorded total disselved
solids content at Green's Landing exceeds 150,

E. Conditions Permitting Change of Location of Control

Stations at Emmaton and Jersey Poilnt: After 1980, the locations

of the control stations at Emmaten and Jersey Point may be moved
upstream to, but not beyond, (l) the south end of Threemile
Slough in San Joaquin River and (2) the north end of Threemile
Slough in Sacramento River and substitute water facllitiles
provided for the area affected by such move, 1f the parties
agree that operating experience indicates that the water quality
criteria in Article D, Part 1 will create undue hardship to

the operators of the State or Federal projects, and agree upon
terms and conditions as may be authorized by law and mutually
agreeable to the parties at that time; provided, however,
nothing in this agreement shall be construed to waive whatever

rights the project operators may otherwise have to provide

-5~
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in the public interest a substitute water supply in lleu of
the water supply provided by these criteria subject to
applicable law including the obligations of the State under
Sections 12200-12205 of the Water Code,

After 1980, if operating experience indicates that
the water quality criteria specified in Article D is creating
undue hardship to the Delta water users, the quality of the
water may be improved if the partiles so agree, and then upon
such terms and conditions as may be mutually agreeable to the

parties,

F., Peripheral Canal and Other Projects: The proposed

Peripheral Canal, and any other projects of the United States
or the State of California, will be operated in such a manner
so as not to violate the foregoing objectives, Flows in
Sacramento River and releases from Peripheral Canal into

Delta channels will be in such quantities and at such lescations
as will provide the best quality of water over the Delta as a
whole and specifically not less than the qualilty provided in
Article D.

G, New Melones: In the event New Melones Reservoir

on Stanislaus River is operated to provide water quality con-
trol, the quality of the water in San Joaquin River at Vernalis
will be maintained at 500 parts per million of total dissolved
solids content or less, when measured on the basis ef the

average mean daily value for any 30 consecutive days,

-6
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provided that not more than 70,000 acre-feet shall be released
from New Melones Reservoir in any one calendar year
specifically for water quality, in additlion to the water
released for fishery and other purposes and downstream prior

rights,
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AGREEMENT

THIS AGREEMENT made this 21st day of April, 1967,
between the STATE OF CALIFORNIA, acting by and through 1ts
Department of Water Resources; hereinafter referred to as the
"State", and CONTRA COSTA COUNTY WATER DISTRICT, a public body
organized and existing pursuant to Divislion 12 of the Water Code
of the State of California, hereinafter referred to as the
"District",

WITNESSETH:

WHEREAS, since 1930 the District and 1ts predecessor,
California Water Service Company, have been diverting water from
Mallard Slough on Suisun Bay in Contra Costa County pursuant to
Water Right Permit to Appropriate Water number 3167 issued on
Application number 5941 filed on November 19, 1928. Said diver-
sions have been for direct beneficial use and to storage for later
beneficial use within the service area of the Treated Water
Division of the District when the water in Mallard Slough had a
chloride ion content (mean tidal cycle surface zone) of 100 parts
per million or less and was not otherwise polluted to make it
unsuitable for treatment for municipal and domestic use (herein-
after referred to as usable river water), and

WHEREAS, the average number of days per water year
(October 1 to September 30, hereinafter referred to as "year")
that usable river water has been available to the District at said
point of diversion 1is 142 and the median period of said availa-
bility is from January 15 to June 5, both days inclusive, and

WHEREAS, during each day usable river water has been and
will in the future be available to the District the quantity
thereof has been and will be adeguate to meet the water require-
ments of the District from that point of diversion during such
day, and

WHEREAS, in the future the average number of days per year
that usable river water will be avallable to the District will
decrease and such decrease will be due in part to the operation of
the State Water Resources Development System as defined in
Section 12931 of the Water Code, and

WHEREAS, it 1is contemplated that the Contra Costa Canal,
supplemented by the Kellogg Unit or other facilities to be con-
structed by the Bureau of Reclamation, will meet the District's
future water requirements which are not met by usable river water.
If such facilities are not constructed by the Bureau of Reclamation,
water supply facilities will have to be constructed by another '
agency or agencies to meet the District's future requirements
including a substitute water supply equal to the District's water
deficiency entitlement as defined in this agreement;

- Bl -



NOW, THEREFORE, the parties agree as follows:

1. The term of this agreement shall begin on the first
day of October, 1967, and shall continue in effect until terminated
by either party by written notice to the other party glven at least
12 months prior to the effective date of such terminatilon. The
effective date of termination shall be the last day of a year
(September 30) and no termination shall be effective prior to
Septembar 30, 2007.

2. The State shall reimburse the District in the manner
hereinafter provided for any decrease in availability to the
District of usable river water in Mallard Slough during the term
of thils agreement caused by operation of the State Water Resources.
Development System. Such decrease in availabllity of usable river
water is hereinafter referred to as the District's "water deficlency
entitlement".

3. The quantity of the District's water deficiency
entitlement shall be determined for each year during the term of
this agreement by the formula

_ (142-D) (R+P)
3 142

E

where E is the District's water deficiency entitlement for such
year in acre-feet, D is the number of days during such year that
usable river water is available to the District at Mallard Slough,
R 1s the total quantity of water in acre-feet diverted by the
District from Mallard Slough from 8:00 A.M. on January 15 to

8:00 A.M. on June 6 and P is the total quantity of water in acre-
feet purchased by the District and introduced into its facilities
in the vicinity of Chenery Reservolr from 8:00 A.M. on January 15
to 8:00 A.M. on June 6. If in any year D exceeds 142, the
District shall have no water entitlement for such year and the
amount of such excess shall offset any water entitlement of the
District for an equal number of days in the next succeeding year
or years when D is less than 142,

b, For the purpose of computing the District'’s water
deficiency entitlement, the District will at 1ts expense measure
the chloride ion content of water in Mallard Slough at such intervals
as shall be reasonably necessary and shall make the results of such
measurements available to the State. The State may at its expense
verify the accuracy of the District's measurements and any error
thus disclosed shall be corrected by the District.

5. Each year during the term of this agreement that the
District has a water deficlency entitlement 1t shall purchase a
quantity of substitute water equal thereto from the Contra Costa
Canal as supplemented by the Kellogg Unit or other facilities
constructed by the Bureau of Reclamation to meet the District's
requirement, but if sufficient water is not available to the
District from such source it shall purchase said quantity of sub-
stitute water from a project or projects constructed by another
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agency or agencies to meet the District's future water requirements.
For the purpcses of this agreement, substitute water shall be
deemed to have been purchased during the period beginning at

8:00 A.M. on January 15 and ending at 8:00 A.M. on June 6 of such
year and the price pald by the District for substitute water shall
be deemed to be the average price per acre-foot paid by the
Distriect for all untreated water purchased by it for introduction
into its facllities in the vicinity of Chenery Reservoilr during
sald period without deduction for any discount, allowance or rebate
that may hereafter be made or allowed by the U. S. Bureau of
Reclamation in the event the District hereafter undertakes, to any
extent to operate and maintain any facilities of the U. S. Bureau
of Reclamation not operated and maintained by the District as of
the date of this agreement.

6. Each year during the term of this agreement that the
Distriet purchases substitute water for its water deficiency
entitlement, the State will pay the District an amount of money
computed in accordance with the formula M=E(Cw + Ce - $4.90) where
M 1s the amount in dollars to be paid by the State, E 1is the
District's water deficiency entitlement for such year determined
in the manner provided in Section 3 hereof, Cw is the amount per
acre-foot pald by the District for substitute water delivered to
the District as provided in Section 5 hereof, and Ce is the average
amount (if any) per acre-foot paid by the District for electric
energy to transport substitute water from the point of delivery
thereof to the District to the District's facilities in the vicinity
of Chenery Reservoir. The State shall pay sald amount to the
District not later than October 31 of the following year. Such
payments are hereby determined to be reasonable costs of the annual
maintenance and operation of the State Water Resources Development
System and shall be disbursed from the California Water Resources
Development Bond Fund pursuant to subsection (b)(1l) of Section 12937
of the Water Code.

7. The District, in consideration of the payments by
the State herein provided, releases the State from liability for
any decrease in the availability to the District of usable river
water at Mallard Slough caused by operation of the State Water
Resources Development System during the term of this agreement.

8. The obligations of the State herein shall not be
affected by any modification or discontinuance of the District's
Mallard Slough pumping plant or Chenery Reservoir.

9. Nothing herein shall be deemed to be a release or
waiver of any right of the District to purchase supplemental water
supplies from the State with the priorities established by Water
Code Section 11460, 12201 to 12204 inclusive, and 12931.
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: IN WITNESS WHEREOF the partlies hereto have executed thils
agreement by thelr respective officers thereunto duly authorized
on the date first above written.

Approved as to legal form STATE OF CALIFORNIA
and sufficiency: DEPARTMENT OF WATER RESOURCES
By /s/ P. A. Towner By /s/ W. R. Gianelll
Chief Counsel Director
ATTEST: . -CONTRA COSTA COUNTY WATER
DISTRICT
/s/ McClosky R By /s/ F. Bollman
Secretary President
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AGREEMENT

THIS AGREEMENT made this 1lth day of April, 1968,
between the STATE OF CALIFORNIA, acting by and through its Depart-
ment of Water Resources, hereinafter referred to as the "State"
and the CITY OF ANTIOCH, a municipal corporation, hereilnafter
referred to as the "City",

WITNESSETH:

WHEREAS, for over 100 years water has been diverted from
the San Joaquin River for munlcipal and industrial use in and
around the area which is now in the corporate limits of the City,
and

WHEREAS, since 1904 such water has been diverted at a
pumping plant located near the foot of A Street and has been
treated and distributed to users by the City, and

WHEREAS, the City diverts such water whenever the chloride
ion content 1n the surface zone at slack current after dally higher
high tide (HHT) is 250 parts per million or less, hereinafter
called "usuable river water", and

WHEREAS, the average number of days per water year
(October 1 to September 30, hereinafter referred to as "year")
that usable river water has been available to the City at said
point of diversion is 208 and the median period of said availabiiity
is from December 9 to July 5, both days inclusive, and

WHEREAS, during each day usable river water has been znd
will in the future be available to the City the quantity thereof
has been and will be adequate to meet the water requirements of
the City during such day, and

WHEREAS, in the future the average number of days per
year that usable river water will be available to the City will
be caused to decrease, and such decrease will be due in part to
operation of the State Water Resources Development System, as
defined in Section 12931 of the Water Code, and

'WHEREAS, it is contemplated that the Contra Costa Canal,
supplemented by the Kellogg Unit or other facilities to be con-
structed by the Bureau of Reclamation, will meet the City's
future water requirements which are not met by usable river water.
If such facilitles are not constructed by the Bureau of Reclamation,
water supply facilities will have to be constructed by another
agency or agencles to meet the City's future requirements includ-
ing a substitute water supply equal to the City's water deficiency
entitlement as defined in this agreement. -
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NOW, THEREFORE, the parties agree as follows:

1. The term of this agreement shall begin on the first
day of Qetober 1968, and shall continue in effect until terminated
by either party by written notice to the other party given at
least 12 months prior to the effective date of such termination.
The effective data of termination shall be the last day of a
year (September 30) and no termination shall be effective prior
to September 30, 2008.

2. The State shall reimburse the City in a manner
hereinafter provided for any decrease in availability to the City
of usable river water during the term of this agreement caused by
operation of the State Water Resources Development System. Such
decrease in availability of usable river water is hereinafter
referred to aa the City's "water deficiency entitlement".

3. The quantity of the Clty's water deficiency entitle-
ment shall be detzrmined for each year during the term of this
agreement by the formula

g = (208-D) (V)
3 208

where E 1s the City's water deficiency entitlement for such year
in acre-feet, D is the number of days during such year that usable
river water is available to the City in the San Joaquin River at
its pumping plant, and V is the total quantity of water 1n acre-
feat introduced into the City's transmission facllitites for
delivery within the City's service area as shown on Exhibit "A"
attached hereto and by this reference made a part hereof from

8:00 a.m. on December 9, to 8:00 a.m. on July 6: Provided, That

\'
208

shall not exceed the maximum diversion rate of the City's San
Joaquin River diversion facility in acre-feet/day as such facility
exists in such year. If in any year D exceeds 208, the City shall
have no water deficiency entitlement for such year and the amount
of such excess shall offset any water deficlency entitlement of
the City for an equal number of days in the next succeeding year
or years when D is less than 208,

4. For the purpose of computing the City's water
deficiency entitlement, the Clty at no cost to the State, shall
provide:

(a) A covered facility or facillities wherein
the State can install devices to measure the
chloride ion content of water in the San
Joaquin River at or in the vicinity of the
City's pumplng plant,

(b) Sufficient pewer to operate all necessary
measuring devices, and
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(e) Sufficient right-of-way to such facilities
to enable the State to install, service, remove,
and take readings from any such devices.,.

: The size of such facllities and the amount and type of
paower to be supplied shall be as mutually agreed upon.

The State shall be responsible for the actual measuring
of the chloride ion content; all such measurements will be made
‘avallable to the City.

Such measurements will be made at such intervals as
shall be reasonably necessary and as mutually agreed upon.

The Clty shall have the right, at its expense, to verify
the accuracy of the State's measurements and any inaccuracy thus
disclosed shall be corrected by the State.

5. Each year during the term of this agreement that the
City has a water deficiency entitlement it shall purchase
substitute water from a project or projects constructed by an
agency or agencles to supply the supplemental water requirements
of an area including the City. For the purposes of this agree-
ment, substitute water shall be deemed to have been purchased
during the period beginning at 8:00 a.m. on December 9 and ending
at 8:00 a.m. on July 6 of such year and the price paid by the City
for substitute water shall be deemed to be the average price per
acre-foot paid by the City for all untreated water purchased by
it for introduction into its water transmission facilities during
sald period.

6. Each year during the term of this agreement that the
City purchases substitute water for its water deficiency entitle-~
ment, the State will pay the City an amount of money computed in
accordance with the formula M = E (C_ + Ce - 4.90) where M is the
amount in dollars to be paid by the gtate, E 1s the City's water
deficiency entitlement for such year determined in the manner
provided in Section 3 hereof, Cy 1s the amount per acre-foot paid
by the City for substitute water delivered to the City as provided
in Section 5 hereof, and Ce 1s the average amount (if any) per
acre-foot paid by the City for electric energy to transport sub-
stitute water from the point of delivery thereof to the City to
a storage reservoir or treatment plant operated by the City. The
State shall pay said amount to the City not later than October 31
of the following year. Such payments are hereby determined to be
reasonable costs of the annual maintenance and operation of the
State Water Resources Development System and shall be disbursed
from the California Water Resources Development Bond Fund pursuant
to subsection (b) (1) of Section 12937 of the Water Code.

7. The City, in consideration of the payments by the
State herein provided,

releases the Staté from any liability due to
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any change in regimen of flows of water in the Delta
or the San Joaquin River and the effectz &f such
changes caused by operation of the State Water
Resources Development Syatem: Provided,

That nothing herein shall be deemed to be a

releaze of State liability resulting from the
utilization by the State of any facilities for
removal of drainage water from the San Joaquin
Valley.

8. The obligations of the State herein shall not be
affected by any modification of the City's facilities to divert
river water, except as provided in Sectlion 3 hereof.

9. N6thing herein shall be deemed to be a release or
walver of any right of the City to purchase supplemental water
supplies from the State with the priorities established by Water
Code Sections 11460, 12201 to 12204 inclusive, and 12931.

10, State agrees that other municipal and industrial
entities in the Delta will not be granted compensation for damages
caused by the State Water Resources Development System under sub-
stantially more favorable terms than those used to Compensate the
City hereunder.

IN WITNESS WHEREOF, the parties hereto have executed
this agreement by their respective officers thereunto duly
authorized an the date first above written.

STATE OF CALIFORNIA
DEPARTMENT OF WATER RESOURCES

By /s/ W. R. Gianelli
Director

Approved as to legal form
and sufficiency:

By /s/ P. A. Towner
Chief Counsel

CITY OF ANTIOCH

By /s/ P. Lopez
Mayor

ATTEST:

/s/ J. Fashbough
Cilty Clerk
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Introduction

The numerous Delta channels supply a natural and con-
venient source of water for local agriculture, municipal, and
industrial uses. This Appendlx presents estimates of future
agricultural water requirements. for the entire Delta and municipal
and industrial requirements (which will be met from Delta channels)
in the western Delta. Water requirements for the entire Contra
Costa County Water District are included to indlcate demands on the
Contra Costa Canal-Kellogg system. Local municipalities and
industries in the surrounding upland areas of the Delta, except in
the western portion, obtain thelr water supply from other surface
or underground sources that are, or will be, with further develop-
ment, adequate to meet future needs.

Estimates of future water requirements for industrial,
municipal, and agricultural uses in the Delta have been developed
by various studies and agencies. The most recent estimates for
each water-use category are presented in the following sectlons.
Source of data is indicated by numerical reference [ ] to the
Water Requirement Bibliography shown on page C5.

Industrial Water Requirements

Since the early 1900's, industrial development of the
Delta area has kept pace with the tremendous economic growth of
California. With natural location and resource advantages, the
cities of Stockton, Antioch, and Pittsburg have become major
industrial centers, with lesser development in the Rio Vista and
Tracy areas. The attraction of industry 1s directly attributable
to abundant water supply, rallroad, highway, and waterborne trans-
portation facilities, large assimilative capacity for industrial
wastes, nearness to labor forces, and availability of land for
future expansion.

The estimated future industrial water requirements to be
suppllied from Delta channels are presented in Table C-1.
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TABLE C-1
INDUSTRIAL WATER REQUIREMENTS
 (Thousands of Acre-Feet Annually)

Araa 1970 1980 1990 2000 2010 2020

_%? Quality Water A
ontra Costa County [1] 96,0 125.7 157.0 190.2 225.4 254.8
Solano County, Denverton-

Collinsville [2]* 1.4 16,3 50.8 120.1
TOTALS “6“6 155“7 I58. % 206.5 276.2 370.0
Low Quality and Cooling ’
Water®

Contra Costa County [3] 1,200 1,709 2,218 2,727 2,747 2,767

¥
These values are subject to change because National Steel Company
plans to develop a new plant at Collinsville.

Municipal Water Requlrements

As previously mentioned, local municipalities 1n the
surrounding upland areas of the Delta, except in the western
portion, obtain their water supplies from sources other than Delta
channels. Oities in the Contra Costa County Water District rely
on both direct offshore diversions and, to a greater extent, on
supplies from the Contra Costa Canal. Additional capacity for
future requirements in the Contra Costa County Water District is
anticipated from the proposed Kellogg Unit. Rio Vista is presently
supplied by ground water; however, with the development of the
Denverton-Collinsville area, Delta diversions to this portion of
Solano County may be required.

The estimated future municipal water requirements to be
supplied from the Delta channels are presented in Table C-2.

TABLE C-2
MUNICIPAIL WATER REQUIREMENTS
(Thousands of Acre-Feet Annually) .

Area 1970 1980 1990 2000 2010 2020

Contra Costa County [1] 41,3 73.8 110.0 148.0 175.0 194.0
Solano County, Denverton-

Collinsville [2]#% 0 0 0,1 1.7 4,2 10.0

TOTALS 41.3 73.8 110.1 1h9.7 179.2 204.0

These values are subject to change because National Steel Company
plans to develop a new plant at Collinsville. o
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Agriculturagl Water Resqulirements

Agricultural wse of water began in the 1850's with the
initial reeliamatlion of marshlands; and by 1930, all but minor areas
of swampland were in production. Today, agricultural water requlre-
ments are essentially at a maximum. Future increases will be the
result of more intensive farming (double cropping), but these
increases will be offset by urban encroachment.

The estimated future agricultural water requirements
(channel depletion) for the Delta lowlands and uplands with
average water-year conditions are presented in Table C-3.

TABLE C-3
AGRICULTURAL WATER REQUIREMENTS
(Thousands of Acre-feet Annually)

Area 1973 1980 1990 2000 2020
Delta Lowlands 1,266 1,266 1,266 1,266 1,266
Delta Uplands 340 340 340 340 340
Contra Costa County
Water District [1] 7 17 24 23 23
TOTALS 1,613 1,623 1,630 1,629 1,629

The monthly agricultural water requirements are based on
channel depletion rather than consumptive use. Both methods result
in the same annual requirement. The estimated average monthly
channel depletion in the Delta is shown in Table C-4,

TABLE C-4
AVERAGE MONTHLY CHANNEL DEPLETION IN THE DELTA#
(Values in 1,000 Acre-Feet)

Delta Delta

Month Lowlands Uplands Totals
Oct. 134 8 142
Nov. 103 1 104
Dec. 95 0 95
Jan, 57 0 57
Feb. 38 0 38
Mar. ' 51 1 52
Apr. 78 22 100
May 82 b9 131
Jun 130 62 192
Jul 193 75 268
Aug. 177 75 252
Sep. 128 7 175

TOTALS 1,266 340 1,606

i
Contra Costa County Water District requirements not included.
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Contra Costa Canal Requirements

The total water requirements of the Contra Costa County
Water District have been presented in the preceding sections.
However, the demands on the proposed Contra.Costa Canal-Kellogg
system vary dirsctly with the annual hydrologlc conditions. In
a wet year, a considersble portion of the total requirement is
met from direct offshore diversion, whereas in a dry year, most
of the requirement must be obtained from the canal system. Esti-
mated annual water demands on the Contra Costa Canal-Kellogg
system for wet, dry, and median hydrologlic conditions are presented
in Table C-5.

) TABLE C-5
ESTIMATED CANAL WATER REQUIREMENTS [1]
CONTRA COSTA COUNTY WATER DISTRICT
1970-2020
(Thousands of Acre-Feet Annually)

:Hydrologic: Municipal :Industrial :Agricultural:
Year:Condition :Requirement:iRequirement: Requirement:Losses:Total

1970 Wet 19.2 58.1 6.1 y,2 87.6
Median 29.1 66 .6 6.1 5.1 106.9

Dry 39.9 75.1 6.1 6.1 127.2
Total#* 41.3 96 .0 6.1 7.2 150.6

1980 Wet 45.6 101.6 16.6 8.2 172.0
Median 61.1 114.2 16.6 9.6 201.5

Dry 73.9 127.5 16.6 10.9 228.9

1990 Wet 79.5 129.7 24,0 11.7 244.9
Median 97.3 141.6 24.0 13.1 276.0

Dry 110.2 158.9 24,0 14.7 307.8

2000 Wet 110.1 154,0 23.0 14.4 301.5
© Median 133.7 173.4 23.0 16.5 346.6
Dry 148.1 192.4 23.0 18.2 381.7

2010 Wet 130.2 181.8 23.0 16.8 351.8
Medlan 157.8 203.7 23.0 19.2 403.7

Dry 174,7 227.7 23.0 21.3 Lu6.7

2020 Wet 143.7 204.1 23.0 18.5 389.3
Median 175.6 231.4 23.0 21.5 451.5

Dry , 194.3 257.0 23.0 23.7 498.0

-
After 1970, dry-year requlrements equal total requirements.

Total Requirements

The total consumptive Delta water requirements which
would be met from Delta channels are summarized in Table C-6.
These requirements do not include the export demands of South Bay
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Aqueduct, North Bay Aqueduct, California Aqueduct, and Delta-
Mendota Canal. Nor, do they include requirements met from surface
water outslde the Delta and ground water,

TABLE C-6
TOTAL DELTA WATER REQUIREMENTS
(Thousands of Acre-Feet Annually)

Year Municipal Industrial Agricultural TOTAL
1970 41.3 96 .0 1,613.0 1,750.3
1980 73.8 125.7 1,623.0 1,822.5
1990 110.1. 158.4 1,630.0 1,898.5
2000 149.7 206.5 1,629.0 1,985.2
2020 204.0 374.9 1,629.0 2,207.9

Water Requirement Bibliography

(1] "Summary, Future Water Requirements"; Contra Costa County
Water District; April 1967.

(2] '"Delba Water Requirements, Appendix to Bulletin 76, Delta
Water Facilities"; Department of Water Resources; February
1962.

[3] "An Economic Evaluation of the Water Quality Aspects of

Contra Costa's Offshore Water Supply'"; Metcalf and Eddy for
Contra Costa County Water Agency; November 1965,
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Introduction

The State and the Bureau of Reclamation differ somewhat
regarding their export water quality obJectives. This nonunifor-
mity stems largely from the fact that the ultimate uses of the
two exports are not intended to meet the same types of demands.

The Federal Central Valley Project supplies to the San Joaquin
Valley water of a quality suitable for agricultural purposes, while
the State Water Project willl export beyond the San Joaquln Valley
to south of the Tehachapis water of a quality suitable for
municipal and industrial purposes.

The water supply contracts executed by the State with
the local agencies contaln water quality objectives to be met at
delivery structures for delivery of project water. It 1s the
objective of the State to make avallable project water of such
quality that the constituents (listed in Table D-1) do not exceed
the concentrations as stated.

To allow for possible degradation of the export water
from cross-dralnage entering the Canal at intermediate points
between the export pumps and the place of use, the quality of
water exported from the Delta should be about 10 percent better than
the values listed in Table D-1. Thils corresponds to recommendations
made by a special board of consultants retalned by the State Water
Resources Board.

The water quallity objectives of the State Water Project

are presented in Table D-1 and the water quality objectives of the
Central Valley Project are shown in Table D-2.
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TABLE D-1
WATER QUALITY OBJECTIVES OF STATE WATER PROJECTl/

Average :
: for any
- Monthly : 1l0O-year
Constituent : Unit : Average : Perilod : Maximum
Total Dissolved Solilds ppm 440 220 -
Total Hardness . ppm . 180 110 -
Chlorides ppm 110 55 -
Sulfates ppm 110 - 20 -
Boron ppm 0.6 - -
Sodium Percentage % 50 4o -
Fluoride ppm - - 1.5
Lead ppm - - 0.1
Selenium ppm - - 0.05
Hexavalent Chromlum ppm - - 0.05
Arsenic ppm - - 0.05
Iron and Manganese ppm - - 0.3
together

Magﬁesium ppm - - 125.0
Copper ppm - - 3.0
Zinc ppm - - 15.0
Phenol ppm - - 0.001

E/Article 19a, Standard Provisions for Water Supply Contract,
Bulletin No. 141, Volume II, "The Californla State Water Project,
Water Supply Contracts", November 1965,
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TABLE 'D-2

WATER QUALITY OBJECTIVES OF CENTRAL
VALLEY PROJECT

Tracy Pumping Plantl/

Delta-Mendota Canal

Maximum Total Dissolved Solids,

in ppm-
Daily average : 800
Calendar month, average 600
Calendar year, annual average 450
5-year average 400

Contra Costa Canal

Maximum Chlorides
in ppm

Limiting criteria 250

Kellogg Unit

Maximum Chlorides
in ppm

Limiting criteria 100

l7§resented in USBR Proposed Feasibility Report on '"Peripheral
Canal Unit", dated April 1966.
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Introduction

With Agency Order No. 18, dated April 11, 1965, The
Resources Agency of California established interim water quality
objectives for San Francisco Bay and the Delta to govern the
units of The Resources Agency. .These objectives were established
for the interim period preceding the establishment of permanent
objectives by the State Water Quality Contirol Board. Former
Administrator Fisher placed a condition on the objectives with
the following text: ‘

"Because negotliations are currently under way
between Federal, State, and local interests concerning
salinity control and important water rights considera-
tions in many parts of the Delta, I will defer setting
interim objectives for mineral constituents, salinity
and total dissolved solids (TDS) in those areas."

On November 19, 1965, these negotiations reached their
first concrete achlevement with agreement on Delta Water Quality
Criteria. This Appendix presents a more detailed discussion of
the various proposals to control natural salinity intrusion.
These proposals seek to establish standards for 1limiting the
degree of salinity intrusion over and above those provided by the
November 19, 1965 Delta Water Quality Criteria.

The Department of Water Resources has studied the effects
of these proposals on storage and cost of water and on the benefits
to be derived. As a result of these studies (discussed in the
report) the Department has opposed several of the proposals because
of higher costs, more practical alternatives, and the unreasonable
use and waste of water.

The Department maintains that the provisions of the
November 19 ecriterlia, supplemented by water supplies from overland
water conveyance facilities and modifications to certain industrial
cooling systems, will provide for an adequate supply of good-
quality water to those areas in the western Delta affected by
operation of the State Water Project.

The following sections discuss several of the more
significant proposals for increased salinity control.

San Francisco Regional Water Quality Control Board

In 1ts resolution of June 13, 1967, the San Francisco
Regional Water Quality Control Board included a proposed water
quality objective for intrusion of natural salinity east of the
westerly end of Chipps Island, or about, at Mallard Slough. The
tentative objective was proposed to protect the historic water
quallty conditions until an alternative water supply 1is developed
for the western Delta. The objective was stated as follows:
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"TII-B. Water Quality Objectives Applicable to
Tidal Waters East of the Westerly End of Chipps
Island.

"Chloride

"Mean €¢hloride concentratlion shall not
excead 150 mg/l for a 2l-year moving average
of 150 days, a 5-year moving average of 127
days nor to exceed a minimum of T4 days
during the period between November 1 and
June 30 of each year.

"Note G

"This objective shall be maintained
until the domestic, industrial, and agricul-
tural water supplied are provided by alternate
means to the satisfaction of the Regional
Board."

In comments presented at a public hearing before the
Regional Board, the Department of Water Resources noted that the
objective was based on average historic water quality and did not
allow relief in case of adverse hydrologic conditions. The
Department recommended to the Board that Note C be amended as
follows:

"This obJjective shall be maintained to the
extent that it is reasonably practicable until
the domestic, industrial, and agricultural water
supplies are provided by alternate means to the
satisfaction of the Regional Board."

Central Valley Regional Water Quality Control Board

Among a group of objectives adopted by the Central Valley
Regional Water Quality Control Board on April 28, 1967, were three
proposals to reduce natural salinity in specified areas of the
western Delta. Unlike the proposal of San Francisco regional board,
these objectives did not consider the possibllity of alternative
supplies, and thus would freeze rigid salinity limits into federal
law. The text of these objectives (16C, 17B, 17D) follows:

"16. Total dissolved solids (TDS) concentration
of Delta water shall be maintained below these
limits:

#®

"C. The mean tidal cycle total dissolved
solids content in the Sacramento
River upstream from Threemile Slough
and in the San Joaquin and False Rivers
from Jersey Point to Venice Island;
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"a., 350 mg/l from 1 April until the
water temperature at these loca-
tiens-presches 60°F, and

"b. 180 mg/l for at least 5 weeks
after the temperature, as
identified in (a), reaches
60°F.

"ij7. Chloride concentration shall be maintained
below these limits:

NRH

"B. San Joaquin River at the City of
Antioch water intake:

"a. 100 mg/l, as measured 1-1/2 hours
after high tide, at least 50% of
any year, and

"b. 250 mg/l, as measured 1-1/2 hours
after high tide, at least 60%
of any year.

W

"D. San Joaquin River at Jersey Point;
250 mg/1l, as measured 1-1/2 hours
after high tide, at least 79% of
any year,"

The Department of Water Resources made several presenta-
tions to various groups including the Regional Board, California
Water Commission, and State Water Quality Control Board opposing
these objectives. In opposing the objectives, the Department
stressed it would be wasteful and costly to require the release
of great quantities of conserved water to reduce natural salinity
in an area of the western Delta ahd ignore the Department's
program to provide all Delta users with good-quality water by
overland transportation or substitute supplies.

Contra Costa County Water Agency

The Contra Costa County Water Agency has made several
proposals for increased salinity control during the past several
years. Two recommendations dealing with natural salinity control
were presented in a report entitled "A Reevaluation of this
Agency's ObJectives and Positions With Respect to Protecting the
County's Offshore Water", dated June 14, 1966, and approved by
the Board of Supervisors June 21, 1966. These recommendations
were as follows:
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"l

The Board take. immediate steps to have intro-

duced into the U. S. Congress and the next general ses-

sion of the State Legilslature,

bills establishing

legislative directive to the effect:

Wa.

That, as a minimum condition, the

Federal Central Valley Project must be operated

within the original intent of the Project,

i.e.,

the prevention of salinity intrusion so that the
maximum mean dally salinity intrusion shall not
exceed 1,000 parts of chloride ion per million
parts of water at a point 0.6 mile west of

Antioch;

*%%

"5.

The Board finds for the apparent necessity

of malntaining adequate flushing flows as well as a
sufficiently high level of minimum Delta outflows for
the protection of this County's and the San Francisco
Bay's areas environment and directs Counsel and Staff
to protest all Applications to divert water which
would naturally flow into the Delta and request all
Permits subJect to State Water Rights Board jurisdic-
tion be conditioned as follows:

"a,
elither

Permittee shall not divert water for
'direct use'! or to

'storage' at any time

that the mean chlorinity for a tidal cycle
exceeds the following limits:

"(l)

At Jersey Point - 100 parts

of chloride ion per million
parts of water;

"(2)

At the mouth of Mallard Slough

during any one-hundred fifty
(150 consecutive days during
the perliod from November 1

to June 30,

~ 100 parts of

chloride 1on per million
parts water."

In a resolution dated October 25, 1966,

to the State Water

Rights Board, the Contra Costa County Board of Supervisors protested

the Department of Water Resources'

applications for appropriation of

unappropriatdd water for the operation of the State Water Project.
This resolution included objective (5a) above with the following

modification to part (2):

"At the mouth of Mallard Slough during any one
hundred forty-two (142) consecutive days during the
period from November 1, to June 30, of the following
year - 100 parts of chloride ion per million parts

water."
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_ On September 27, 1967, the Contra Costa County Water
Agency made another proposal for salinity control in a statement
beforeithe Advisory Water Commission - San Joaquin County Flood
Control and Water Conservatlion District. The text of this
proposal follows:

"To us, based upon our present knowledge, a
satisfactory and reasonable level of water quality to
be maintained in the Delta can be generallzed by the
broad requirement, i.e., the chloride-ion concentra-
tion at Jersey Point shall not exceed 100 parts per
million and that adequate flushing flows be provided
as needed. This criteria has been adopted by the
"Negotiating Committee for Contra Costa County Water
Requirements' and represents a consensus of the agri-
cultural, recreational, municipal, and industrial
interests within our County."

Although the wording of this proposal varies from their
objective (l-a) of the 1966 proposal, 100 parts chloride per mil-
lion at Jersey Point 1s approximately the same as 1,000 parts
chloride per million at a point 0.6 miles west of Antioch.

The text of the above proposal implies that the
"Negotiating Committee for Contra Costa County Water Requirements"
represents all the agricultural, recreational, municipal, and
industrial interests in the County. This is not the case. Varilous
interests in €ontra Costa County are negotiating separately with
the Department of Water Resources. These interests include the
Contra Costa County Water District, the City of Antioch, most of
the affected industries, and agricultural interests in the western
Delta.

On March 25, 1968, the "Negotiating Committee for Contra
Costa County Water Requirements" again proposed a Delta Water
Quality Criterla to the State Water Resources Control Board at
water rights hearings regarding the federal San Felipe Project.
Article D of the proposal dealt with water guality criteria in
the Delta channels and included the following points:

"l. At Blind Point, in San Joaquin River, and at
Emmaton (southwest end of Horseshoe Bend) in Sacramento
River, a maximum daily chloride content of 250 parts
per million or less, except that after August 31, of a
critical year and until December 31, of the same
calendar year, the quality criteria set forth above
may be increased from 250 parts per million to 500
parts per million of chloride.

"2, At Jersey Point, in San Joaquin River, and
Three Mlle Slough, in the Sacramento River, the mean
tidal cycle total dissolved sollds content shall not
exceed:
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"s. 350 parts per million from April 1,
until the water temperature at these locations
reaches 60°F, and

"5, 180 parts per million for at least five
waeks after the temperature, as ldentifled in ¥a.¥
reaches 60°F

"3, Except as provided in Article D, Part 2, at
Terminous in Little Potato Slough, at Rlo Vista, 1n
Sacramento River, at San Andress Landing, in San Joaquin
River, at mouth of Rock Slough on 0ld River, and after
the initial operation of the Peripheral Canal, at the
bifurcation of Middle River and 014 River,.

"a. A maximum daily total dissolved solids
content of 500 parts per million or less,

"b. A mean monthly total dissolved solids
content of 400 parts per million or less when
measured on the basls of the average mean dailly
value for any calendar month.

"4, After August 31, in a dry or critical year and
until December 31 of the same calendar year, the total
dissolved solids criteria specified in Article D, Part 3,
may reach, but not exceed, 800 parts per million for
item 'a.', 600 parts per million for item 'b.?

"5, The U. S. Bureau of Reclamation and the
Department of Water Resources shall not pump into the
Delta - Mendota Canal and/or the California Aqueduct
during the period April 1, to a date to be determined
annually by the California Department of Fish and. Game
when striped bass spawning has terminated and that
adequate numbers of larvae have moved into the Suisun
Bay nursery ground, and during the period October 1,
through November 30.

"6. Whenever the recorded total dissolved solids
content in Sacramento-River at Green's Landing exceeds
a mean 10~dday or a mean monthly value of 150 parts per
million, the quality criteria in Article D, Parts 3
and U4, may be changed by adding to those values the
amount by which the recorded total dissolved solids
content ‘at Green's Landing exceeds 150.

"7. All other individual and combinations of
mineral and chemical constituents such as, but not
limited to, boron, phosphates, and nitrates shall be
maintained at levels consistent with historical
accurrence or lower levels in the event such histori-
cal levels are shown to be harmful to the contemplated
uses of Delta waters."
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These criteria place unrealistic and unnecessary
restrictions and demands on the coperation of any project in the
Delta, such as (1) setting excessively high quality limits for
interior Delta channel water (Articles D=2 and -4); (2) eliminat-
ing deficiency allowances (Articles D-1 and -4); and (3) eliminat-
ing spring and fall export from the Delta (Article D-5).

In addition, Article D-1 would requlre an excessive
outflow of between 1 and 2 million acre~feet per year in addition
to that required to meet the November 19 criteria. The only
signifiecant benefit to be realized from this lncreased outflow
would be an all-year inchannel water supply to some 15,000 acres
in the western Delta. This area can be more efficiently served
through overland facilities without such an excessive waste of
California‘’s watér supplies. The Contra Costa Canal 1s an excel-
lent example of an overland faclility. Overland facilities as a
solution to the western Delta problem are specifically recognilzed
in Section 12202 of the Water Code.

On September 5, 1968, the Contra Costa County Water
Agency proposed minimal Delta water quality standards for the
interim period to and including 1975 at a preliminary hearing
before the State Water Resources Control Board.. These interim
standards were comprised of Articles D-1, D-2, and D-5 of the
March 25, 1968 criteria proposed by the Agency.

Federal Water Pollution Control Administration

On June 23, 1967, the State Water Resources Control
Board submitted water guality control policy for the Delta to the
Secretary of the Interlor as proposed federal water pollution
control standards pursuant to the provisions of the Federal Water
Pollution Control Act.

The FWPCA regional staff reviewed this pollicy and stated
that in its opinion, the criteria did not fully protect all of the
beneficial uses identified in that policy. Subsequently, the
staff submitted for consideration to the Board, "Pronosed Supple-
mental Delta Water Quality Standards" which contained additional
criteria developed within the Department of the Interior.

All but two of the proposed supplemental standards were
essentially the same as the November 19, 1965 Delta Water Quality
Criteria and were acceptable to the Department. The two additional
standards (B-2 and B-5, as stated below), however, were not con-
sidered acceptable.

"2, Above Three Mile Slough in Sacramento River
and between Jersey Point and Venice Island in San
Joaquln and False Rivers, except in below normal, dry,
and critical years, there shall be maintained a daily
mean total dissolved solids concentration of:

"a, 350 milligrams per liter or less from

April 1 until the water temperature at these
locations reaches 60°F,
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", 180 milligrams per liter or less there-
after for five weeka. This provision shall continue
in effect until the initial operation..of the
Peripheral Canal at which time modlfication to
enhance striped bass spawning in interlor Delta
channels shall be considered. -

‘ "5, Within the normal operating capabllity of local,
state and Federal water projects there shall be maintained
at Antioch in the San Joaquin River until September 30,
1972 a mean total dissolved soclids concentration of 450
milligrams per liter when measured on the basis of the
average of the daily mean values for any 10 consecutilve
days throughout a perliod of at least 150 days each water
year, except that the period is reduced to 120 days o
during dry years and 100 days during critical years;
provided; that the criteria contalned 1n this paragraph
shall not apply when contractual arrangements regarding
substitute supplies have been completed between the
water users in the Delta and the State and the Federal
governments."

State Water Quality Control Board (State Water Resources Control
Board)

In May 1966, the U. S. Department of the Interior
(Federal Water Pollution Control Administration) developed "Guide-
lines for Establishing Water Quality Standards for Interstate
Waters". Following these guidelines, the Governor designated the
State Water Quality Control Board as the agency of the State with
the responsibility for submitting standards to the Department of
the Interior before June 30, 1967.

The State Water Quality Control Board asked each
regional board to do the staff work and hold the necessary public
hearings. As previously discussed, two of the regional boards
(Central Valley and San Francisco) included criteria for controlling
natural salinity in the western Delta in theilr proposals to the
State Board. At its June 14, 1967 meeting, the State Board received
comments on the proposed standards and adopted policies for the con-
trol of water quality in California's interstate waters, including
San Francisco Bay and the Sacramento-San Joaquin Delta. These poli-
cles eliminated criteria relating to control of natural salinity in
the western Delta and consequently nullified the proposals of the
regional boards. On June 23, 1967, the adopted policies were sub-
mitted to the Secretary of the Interlor as required by the Federal
Water Quality Control Act of 1965. Excerpts from the adopted
policy for the Sacramento-San Joaquin Delta are contained in
Table E-1.

One week prior to the State Water Qualif{y Control Board
meeting mentioned above, the Governor signed legislation forming
the State Water Resources Control Board, which combined the
functions of the State Water Quallty Control Board and State Water
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Rights Board, effective in December 1967. The legislation did
not directly affect the reglonal water quallty control boards.

On July 19, 1968, after extended review, the Secretary
of the Interior returned the policles adopted by the State and
requested that the State Board consider supplemental standards
related to control of natural sallinity in the western Delta.
Salinity control criteria contained in thea supplemental standards
were essentlially the same as those contained in the November 19,
1965 eriteria except for two additional standards (B-2 and B=-5)
relating to striped bass and substitute water supplles.

Additional hearings on the matter were held by the State
Board on September 5 and October 3, 1968. On October 24, 1968, the
Board adopted Resolution 68-17, "The Supplemental Water Quality
Control Poliey for Sacramento-San Joaquin Delta'", which augmented
the original policies adopted by the Board in 1967. The Resolu-
tion included the supplemental standards (Table E-2) proposed by
the FWPCA, except for the two additional standards (B-2 and B-5).

The Board, however, reserved the right to consider
salinlty control further in connection with water rights for the
State Water Project and the Federal Central Valley Project, since
salinity 1s controlled by release of stored water from these
projects. Additional hearings on water rights are scheduled for
the summer of 1969.

On January 9, 1969, the Secretary of the Interior approved
the Board's Water Quality Control Policy for the Delta, as supple-
mented on October 24, 1968, with the understanding salinity control
would be considered further in connection with hearings for issuance
of water rights permits for the state and federal projects.
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10.

11.

TABLE E-1

WATER QUALITY OBJECTIVES
EXCERPTED FROM
STATE WATER QUALITY CONTROL POLICY FOR
SACRAMENTO-SAN JOAQUIN DELTA

Adopted June 14, 1967

Apparent color of Delta waters shall not be visibly altered
from 1ts natural appearance.

Odors, other than of natural causes, shall be absent from
Delta waters.

Floating or emulsified grease and oil shall not be present in
Delta waters 1n objectionable quantities.

Floating solids, foam and debris, in objectionable quantities
from other than natural causes, shall be absent from Delta
waters.,

Bottom deposits, of other than natural causes shall be absent
from Delta waters.

Bacteriological quality of Delta waters shall not exceed a
median of 200 fecal coliform per 100 ml.

Trace constituents in Delta waters shall be maintalned below
the following levels, in mg/1:

Arsenic 0.01 Fluoride 0.5
Barium 0.1 Iron 0.3
Boron 0.5 Lead 0.05
Cadmium _ 0.01 Manganese 0,05
Chromium, hexavalent 0.05 Selenium 0.01
Copper 0.01 Silver 0.01
Cyanide 0.01 Zine 0.1

gH of Delta waters shall remain between the limits of 6.5 to
.50

Taste and odor producing substances shall not be present in
concentrations that will impair public water supplies, or in
such concentrations as to cause tainting of the flesh of
fish or wildfowl.

Levels of radiocactivity in water shall be in accordance with
the provisions of Chapter 5, Title 17, of the California
Administrative Code or such modifications as may be made from
time to time.

Temperature of Delta water shall not be altered to a degree
that adversely affects water uses.
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12.

13.

14,

15.

16.

TABLE E~1 (Cont'd)

Turbldity, except for periods of storm runoff, shall not
exceed: o

a. 50 JTU ir the waters of the central Delta.
b. 150 JTU in other Delta waters.

Dissolved oxygen shall not fall below 5.0 mg/l with the
followling exceptions:

a. In the water bodies where the reduction occurs as a
result of natural causes.

b. In certain bodies of water which are constructed for
speclal purposes and from which fish have been excluded
or the fishery 1s not important as a beneficilal use.

Total nitrogen content of Delta waters shall not exceed:

a. 1.0 mg/l in the central Delta.

b. 2.0 mg/l in the western Delta.

¢c. 3.0 mg/l in the eastern Delta.

Biocide content of Delta waters shall not exceed 0.6 ug/1

as determined by the summation of individual concentrations;

nor shall concentrations of individual or combinations of
blocide reach that level found to be detrimental to fish
and wildlife.

Total dissolved solids (TDS) concentration of Delta waters
shill be maintained below these limits:

a. 014 River at Clifton Court Ferry;

Calendar year, annual average 450 mg/1
Calendar month, average 600 mg/1
Daily, average 800 mg/1
5-year average 400 mg/1

b. Cache Slough at City of Vallejo intake; 250 mg/1l
¢. Rock Slough at Contra Costa Canal intake:
1. 750 mg/l, mean tidal cycle value, and
2. 380 mg/l, mean tidal cycle value, for at least 65
percent of any year.

d. San Joaquin River near Vernalis; 500 mg/l mean average
concentration over any consecutive 30-day period.

e. Eastern Delta channels; 700 mg/l mean monthly concentration.
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17.

18.

19.

TABLE E-~1 (Cont'd)

Chloride concentration shall be maintalned below these limits:
a. Roek Slough at Contra Costa Canal intake;
1. 250 mg/l, mean tidal cycle value, and
2. 100 mg/l, mean tidal cycle value, for at least 65
percent of any year.
b. Cache Slough at City of Vallejo intake; 100 mg/1.

Toxlc materials shall not be present in quantities sufficient.
to be harmful to human, plant, animal or aquatic life.

Materials stimulating algal growth shall not be present in

concentrations sufficlient to cause objectionable algal densities.
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TABLE E-2
SUPFLEMENTAL WATER QUALITY CONTROL POLICY

FOR SACRAMENTO-SAN JOAQUIN DELTA
Adopted October 24, 1968

A, Definitions: The definlitions of certain terms used in these
oE}ecEIvgs are as follows:

1.

"Critical year" shall mean any year in which either of
the following eventuallties exists:

a., The forecasted full natural inflow to Shasta Lake
for the current water year (October 1 of the preced-
ing calendar year through September 30 of the current
calendar year) is equal to or less than 3,200,000
acre~feet; or

b. The total accumulated actual deflclencles below
4,000,000 acre-feet in the immediately prior water
year or series of successlve prior water years each
of which had inflows of less than 4,000,000 acre-feet,
together with the forecasted deficlency for the
current water year, exceed 800,000 acre-feet.

"Dry year" shall mean any year other than a critical
year in which the forecasted full natural inflow to
Shasta Lake for the current water year 1s equal to or
less than 4,000,000 acre-feet,

"Below normal year" shall mean any year in which the
forecasted full natural inflow to Shasta Lake for the
current water year 1s equal to or less than 4,500,000
acre-feet but more than 4,000,000 acre-feet.

"Full natural inflow to Shasta Lake" shall mean the com-
puted inflow to Shasta Lake under present water develop-
ment above Shasta lLake. In the event that a majJor water
proJect 1s completed above Shasta Lake after September 1,
1963, which materially alters the present regimen of the
stream systems contrlbuting to Shasta Lake, the computed
inflow to Shasta Lake will be adjusted to eliminate the
effect of such water project. After consultation with
the State, the Weather Bureau, and other recognized
forecasting agencles, the United States Bureau of Rec-
lamation will select the forecast to be used and will
make the detalls of it avallable to the Delta water users,
The same forecasts used by the Unlted States for the
operation of the Central Valley Project shall be used

to make the forecasts under this agreement. Such fore-
casts shall be made by February 15 of each year and may
be revised as frequently thereafter as conditlions and
information warrant.
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B.

Water Quality Objectives:

1.

At Jersey Point in the San Joaquin River and at Emmaton
(southwest end of Horseshoe Bend) in the Sacramento River,
a mean dally chloride content of 1,000 parts per million
or less when measured on the basis of the average mean
daily value for any 10 consecutive days, except that
after August 1 of a critical year and until December 31
of the same calendar year, the quality criteria set forth
above may be increased from 1,000 parts per million to
1,400 parts per million of chloride,

At Jersey Point in the San Joaquin River and at Emmaton
in the Sacramento River, an average mean daily chloride
content of 200 parts per million or less for a period
of at least 10 consecutive days each year at sometime
during the period between April 1 and May 31, except 1in
dry or critical years.

AT Terminous in Little Potato Slough, at Rio Vista in
the Sacramentc River, at San Andreas landing in the San
Joaquin River, at Clifton Court Ferry in 01d River, and
after the initial operation of the Peripheral Canal, at
the bifurcation of Middie River and 01d River,

a. A mean daily total dissolved s0lids content of
700 parts per million or less when measured on
the basis of the average mean daily value for any
10 consecutive days,

b. A mean monthly total dissolved solids content of
500 parts per million or less when measured on
the basis of the average mean daily value for any
calendar month,

¢c. A mean annual total dissolved solids content of
450 parts per million or less when measured on the
basis of the average mean daily value for any cal-
endar year.

After April 1 1n a dry or critical year and after August 1
in a below normal year and until December 31 of the same
calendar year, the total dissolved solids criteria speci-
fied in Article B, Part 3, may reach, but not exceed,

800 parts per million for item a, 600 parts per million
for item b, and 500 parts per million for item c; pro-
vided, however, the average of the values of the total
dissolved solids content at all of the named locations
shall not exceed, for the balance of the calendar year,
the mean values specifled in Article B, Part 3.
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5. Whenaver the recorded total dissolved solids content
+ in the Sacramento River at Green's Landing exceeds a

mean 10-day or a mean monthly value of 150 parts per
million, the quality criteria in Article B, Parts 3
and 4, may be changed by adding to those values the
product of 1-1/2 times the amount by which the recorded
total dissolved solids content at Green's Landing ex-
ceeds 150.

C. Implementation

The implementation of these obJectives shall be obtalned
through the conditioning of water right permits issued to
the United States Bureau of Reclamation and the California
Degartment of Water Resources for projects affecting the
Delta.
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Introduction

Econamics of water quality include the examination and
evaluation of benefits, detriments, and costs as result from
changing water quality. Theoretically, the objective ‘'should be
to maximize the net benefits so that the last incremental benefit
added to the system under study 1is equal to the 1ncremental cost.
Several reports on the Delta have lncluded sectlions on the econom-
ics of water quality, but none have covered all the parameters of
the standard “with and without" evaluation for any of the specifie
proposals for increased salinity control above the November 19
Criteria. The water quallty economlics presented in the more
significant reports are discussed in this Appendix.

Metealf and Eddy Report

Metcalf and Eddy, in its economic report on the water
quality aspects of offshore water supply to the Contra Costa County
Water Agency in November 1965, examines the water quantity and
quality strictly from the County’s point of view. It suggests
that offshore water quality for two levels, 10 ppm ahd 10,000 ppm
chloride at Antioch, be the basis for benefit and detriment compu-
tation. The cost of providing these concentrations 1s not con-
sidered an economic cost in the report on the basis that such cost
would not be a financial burden to the County.

The report evaluates beneflts and detriments to municipal,
industrial, and agricultural water users for the stated salinitieés,
as measured against recent average or assumed base water quality
conditions. These evaluations were based on lnchannel water
quality, without consideration of substitute supplies. The report
also assumes l1l2-month availability of the evaluated salinity con-
centrations. For these reasons, the report grossly overstates the
benefits derived at 10 ppm chloride and the detriments caused at
10,000 ppm chloride.

In general, the Metcalf and Eddy report does not present
an economic evaluation of benefits and detriments, but rather a
limited analysls of desirable water quality without conslderation
of costs or possible alternatives for providing such service.
A summary of the estimated benefits and detriments presented in
the report for a year-round inchannel salinity concentration at
Antioch of 10 ppm chlorides and 10,000 ppm chlorides, under ulti-
mate conditions of detvelopment, 1s shown in Table F-1. The
difference in economic value between these two quality limi¢s for
the indicated uses 1s about $6.7 million annually.
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TABLE F-1
SUMMARY OF BENEPFITS AND DETRIMENTS TQ CONTRA COSTA COUNTY FOR
INDICATED SALINITY CONCENTRATIONS AT ANTIOCH

:Annual Benefits (+) & Detriments (-),: Difference in

¢ 4n Millions of Dollars = Annual Economic Value
Affected Economy: . 10 ppm C1. . . 10,000 ppm C1~ - in Millions of $
Industry . +1.957 . =1.420 3.377
Ground Water 0 0 0o
Recreation 0 -0.292 0.292
Agriculture +0.240 -0,700 0.940
Municipal +0.564 -0.633 1.197
Waste Assimilation +0.336 -0.551 0.887
Annual Totals +3.097 -3.596 6.693

Although the Department of Water Resources does not
necessarily agree with the analysis by Metcalf and Eddy Enginecers,
the dollar values have been used, with modification, to indicate
the magnitude of benefits to the western Delta that might be
derived from increasing the degree of salinity control beyond
that provided by the November 19 Criteria. The values for each
use were adjusted to represent the annual dollar difference be-
tween salinity control of 10 ppm chlorides at Antloch and that
provided by the November 19 Criteria (approximately 2,000 to
2,500 ppm chlorides at Antioch). In addition, $0.2 million was
added to represent possible agricultural benefits in the
Sacramento County portion of the western Delta. As shown in
Table F-2, these adjustments result in a total annual value of
about $5.7 million. This value represents the magnitude of
benefits without considering the overland water facllitles to
serve the western Delta. If the western Delta facilities were
considgred, the benefit of increasing salinity control would be
reduced.
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TABLE F-2
ESTIMATED BENEFITS FOR INCREASED
SALINITY CONTROL BEYOND THE NOVEMBER 19 CRITERIA

Annual Benefits

Affected Economy ... .. . . In Millions of $
Contra Costa County
Industry 3.377
Recreation 0
Agriculture 0.340
Municipal 1.197
Waste Assimilation , 0.600
SUBTOTAL 5.514
Sacramento County
Agriculture 0.2
TOTAL ; 5.714

The Metcalf and Eddy analysis also included changes in
industrial land values. These values are not used in thls report
because: (1) The factors cited as affecting land values are sub-
stantlally those used in estimating benefits and detriments
earlier in the report so that inereases in land values are not
land enhancement as usually measured and cannot be added to the
above benefits; and (2) Much of the increase in land values 1s
the result of projected normal land appreciation and not dependent
on water quality.

FWPCA Report

The report of the Federal Water Pollution Control Admin-
istration, "Effects of the San Joaquin Master Drain on Water Quality
of the San Francisco Bay and Delta (January 1967)", examines the
effect of saline agricultural drainage waters from the San Joaquin
Valley upon the receiving waters of the Delta. With the use of a
model, the FWPCA simulates the hydrology of the Delta under several
static, outflow conditions with resultant changes in the level of
total dissolved salts, pesticides, and algae girowth in the Delta.

The FWPCA report is concerned basically with the pollu-
tion potential of the Delta waters by the San Joaquln Drain and
secondarily with salinity intrusion into undefined, general water-
ways of the Delta. The circumstances of analyses are basically
chemical and blologlical. Dollar values of detriments are cited
but no economic evaluations are made. For example, detriments to
Delta agriculture are estimated as incremental costs 1n leaching
under "with™ and "without" drain conditions, but the alternative
of substitute water supply and 1ts costs are not considered. For
fisheries, the methods of determining the effect of incremental
changes in water quality to fisheries in dollar detriments are not
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shown. Similarly, arbitrary values are placed on shoreline
propertles.

The Department of Water Resources does not agree with the
FWPCA hydraulic studies nor the resulting water quality (TDS
concentrations) in the Delta. The Department further disagrees
that the cited nitrate-nitrogen concentrations would cause the
predicted algae "bloom" with resulting adverse conditions on
recreation and fish and wildlife.

The Interagency Delta Committee Task Force in 1ts draft
report, "Coordinated Plan for the Sacramento-San Joaquin Delta
(September 1964)" compared four basic concepts to transfer water
from the Sacramento River across the Delta area. One of the planning
objectives was to protect water in the Delta against salinity intru-
sion and waste watér discharges.

Since all transfer concepts require the same quantity of
export water, the report analyzes the need for stored quantities,
their respective costs, and resultant quality of water under
specified outflow criteria which vary by the transport method
considered.

The consideration of water quality in the Delta was one
among several factors which suggested that the Peripheral Canal
concept be selected as the water transfer method. A comparative
analysis of water quality was made to determine relative advantages
in terms of cost savings caused by higher-quality water for
municipal, industrial, and agricultural uses. Where inchannel
water.was deemed unsuited for contemplated uses, an alternative
water supply was considered.

Since the purpose of the task force was to select a
transfer method, local water quality benefits, per se, were not
computed, but rather, relative advantages among transfer concepts
were determined. 1In view of the lack of without-project condition,
benefits attributable to the project would be generally understated.

In conclusion, the Interagency Delta Committee report
selected the Peripheral Canal concept as the water transfer method
through the Delta, but did not estimate total benefits and economic
costs for the selected plan.

USBR Peripheral Canal Report

The U. S. Bureau of Reclamation's preliminary feasibility
report, "Peripheral Canal Unit, Central Valley Project, California",
April 1966, analyzes the water quality aspect of the project,
basically, as 1t affects the export quality of water for federal
and state deliveries. The probable effect of quality upon local
Delta water users 1s assumed to be sufficiently covered by the
provisions of a tentative agreement among the federal, state, and
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local water-user agencies to provide inchannel water quality at
agreed levels (November 19, 1965 Delta Water Quality Criteria).

‘While the Bureau discussed negotiatlions with Delta water
users for contracting with users who may benefit from recelving
higher-quality water, it is mute on the water quality levels and
probable economic costs to the western Delta water users.

Unlike the Interagency Delta Committee report, the over-
land water supply 1s not mentioned as a feature of the project.
The report, in general, refers qualitatively to better water
quality in the Delta channels due to releases from the Peripheral
Canal which contribute to agricultural water use, and fish and
wildlife. Later, benefits are estimated and attributed directly -
to water quality.

The U. S. Public Health Service, in commenting on the
feasibility report, suggested that economlc costs to local water
users be considered in the economic evaluation of the Peripheral
Canal even though these costs may be relatively small due to the
huge quantity of export water involved.

Other References

There are two documents which pertain to Delta water
quality but do not directly evaluate economic effects of inchannel
water quality: (1) U. S. Department of Health and Welfare, "An
Evaluation of the Economlic Benefits Derived from the Improvement
of Water Quality in Contra Costa County", June 30, 1962; and (2)
California Department of Water Resources, "Agreement with Contra
Costa County Water District'", April 21, 1967.

The U. S. Public Health report examines the benefits
arising to Contra Costa County water users by availability of
water from the Kellogg ProjJject under standard treatment cost
alternatives of lower-quality water.

The department agreement with the Contra Costa County
Water District provides for payment to the latter for water
entitlement deficiencies arising from the loss of usable river
water at Mallard Slough due to operation of the State Water
Project. No economic evaluation is made. A formula for financial
settlement was agreed upon by the State and the Water District.
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PRELIMIBARY INFORMATION ON EDM'EQCOAM WATER DEVELOFMENT
MAY 19
DEPARTMENT OF WATER RESOURCES
RORTHERN DISTRICT

The following cost information on North Coastal water development
is based on but one of many possible staging plens ard should not be construed
as a recormended ecurse of action., This ﬁ.zxformstion is preliminary and
intended only for use in planning studies of the Sacramento-San Joaquin Delta

conducted by the Central Distriet of the Department.

Assmggiona

The demand buildup used in computing these costs is based on infor-
mation taken from Bulletin 160-66. The initisl demands for imported water
frem the North Coest was assumed to occur in 1986 end reach a total demand
of 6.4 miliion acre-feet per year in 2020. Information on the Middle Fork
Eel River Development (Dos Rios Reservoir and Conveyance Facilities to the
Sacremento Valley) was taken from Director Gianelli's presentation to the
Senate Committee on Water Resources and the Assembly Water Committee on
October 17, 1968. For all other projects, the following criteria were used.

1. No distinction was made between possible state or federal
expenditures. ‘

2. A uniform interest rate of 4 percent and a study period of
50 years were used,

A

3. Capital costs include allowances for engineering, contin-
gzncles and interest during construction.

4, Costs for project purposes other than water supply were
not iacluded.

5. Unit costs presented do reflect demand buildup and
reservoir f1lling times.
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Plan of Development -- Costs and Aceomplistments
The following tabulation presemts the staged pian of develomment and

the costs and accomplisiments of this plam.

I Coszts Allocated to

Eouivalent Unit Costs ($/AF)

Water @uyp% —

Ket Yield Capital Cost| AAR Cost , FixedVariable
Feature (1000 AF) |($1,000,000) |($1,000,000) {Total |Capital CMER| O&M,
lst C)
" Middle Fork Eel
(Dos Rios + Conmv.) 200 340 16.3
Subtotal 900 3ko 16.3 26 25 1 0
and @
Pagkenta-Newville R. 300 98 k.o
Subtotal 300 98 k.9 28 26 2 0
3rd Stage
Cottonwood Creek 230 113 5.7
Subtotal 230 113 5.7 30 28 2 0
kth Stage
Helena Res. 360 146 7.3
Cottonwood Tunnel ——- T2 3.4
Subtotal 360 218 10.7 37 35 2 0
5th Stage
Burnt Raach R. 1ko 116 6.8
Eltapom R. koo 106 6.3
War Cry Tumnel wo- 31 1.4
Helens P.2. —— 21 1.4
Subtotal 540 2714 15.9 31 25 5 1
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Costs Allocated to \
Water Supply Equivalent Unit Costs ($/AF)

Total
Net Yieldj Capital Cost{ AAE Cost L Fixed]iVariable
Feature | (1000_AF)| £$1,000,000)| ($1,000,000) [Total |Capital OMXR| O%M
6th_Stage
Yellow Jacket R. 760 236 11.9
Rz1l Read Rel., -— 151 7.0
Punping Plant -—- 99 5.8
Tunnel J— 20 0.9
Subtotal T60 506 25.6 38 3k 2 2
Tth Stage
Rancheria Res. 350 naz 5.6
Westside Conv. 100 220 11.2
Subtotal 450 332 16.8 ko 36 4 0
8th Stage
Beaver Res. 1780 317 16.2
Bmt mnch PoPo - - 130 9'3
Helena P.P. -—- 48 5.0
Cottonwood T. T 98 L.,6
Subtotal 1780 . 593 35.1 25 20 3 2
gth Ste.ge
Beaver F.B. —— 8 0.5
Klamath P.P. 2030 15 2.6
Beaver P.P. -—— 132 11.9
Burat Ranch P.P. —a- 31 k7
Helena P.P. - 7 4,2
Subtotal 2030 213 23.9 16 7 L 5
Overall Costs of
North Coast Water 7350 2687 15k4.9 30 25 3 2

Development
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Introduction
The Delta's rich agricultural lands contribute significantly
to the economy of California and the nation., A summary of Delta land-
use acreages, by county, is presented in Table H-1. Table H-2
surmmarlzes the crop statistics and farm income for the statutory Delta.
Mineral production, retall sales, and manufacturing also
add to the Delta economy., Table H-3 presents general economic
statistics relating to the counties of the Delta. Table H-4 compares
the general economic statistics of the State, the Delta counties,
and the statutory Delta. The source of the data in Table H-3 1s tabulated
in Table H-5., |
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TABLE H-j

GENERAL ECONOMIC STATISTICS OF THE STATE,:
THE' DELTA COURTIES, ARD THE STATUTORY DELYA

es @90 o0 oan eef

velzta . e e Bae
Countiesg/' Ol

Statutory Delﬁa“/

: ; : Percent: :Percent: Percent
- I A State : . 2 of s of : of Delta
Item = Units : Total : Total : State : Total : State : Counties
L1, Area, 1,000 - -101,564 3,828 3.8 738 0.7 19.3
Gross acres
2, Agricul- 1,000 8,022 1,259 15.7 551 6.9 43,8
tural acres
Land,
Harvested
3. Employ~ 1,000 4,725 567 12.0 n.a. - -
ment persons
(1959)
i, Popula-~ 1,000 19,195 2,728 14,2 212 1.1 7.8
tion persons
(1966)
5. Assessed Million 37,388 4,689 12.5 Th 0.2 1.6
Valuation=' dollars
(1966)
6. Agricul- Million 2,608 343 13.2 140 5.4 40.8
tural Pro- dollars
duction d/ (1959-65
av.,)
7. Retail Million 31,908 4,382 13.7 n.a. - -
Sales dollars
(1965)
8. Manufac- ‘Million 17,157 2,327 13.6 n.a, - -
turing, Net dollars
Value, (1963)
Added
9. Mineral Million 1,526 85 5.6 n.a. - -
Production dollars
(1963)
a/ The Delta Counties are Alameda, Contra Costa, Sacramento, San Joaquin,

n.a,

Solano, and Yolo.

Statutory Delta area is 1.0 percent, 21.9 percent, 18.5

percent, 34.8 percent, 16.1 percent, and 13.9 percent, respectively,
of these Counties,

Statutory Delta is defined in California Water Code, Section 12220.

Land and improvements,

Excludes livestock and poultry,
for the State; and 22 percent, for Delta counties.

not availsble for 1966,

- not avallable,

- H5 -

Values for 1966 are 13 percent greater
Statutory Delta data
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APPENDIX I

INTERIM FISH PROTECTIVE MEASURES IN THE DELTA




DWR #458183
March 10, 1969

C C
0 ’ 0
P Memorandum of Understanding P
¥ "on Interim Measures to Protect Filsh Y
in the Sacramento-San Joaquin River Delta

It is recognized that flshery problems exlist in the
Sacramento-San Joaquin Delta. A factor affecting these problems
is the operation of the Central Valley Project and State Water
Project. Certain operation procedures could reduce these problems
until the Peripheral Canal 1s operational.

The attached report by the Bureau of Reclamation on
"Interim Measures for Protection of Fish and Water Quality", dated
January 1968, is accepted as a statement of the current problems
assoclated with fish in the Sacramento-3an Joaquin River Delta,
need for Iinterim measures, types of measures, prilorities, and
costs.

This Memorandum of Understanding summarizes objectives
to reduce the problems, actions which have been taken to meet
these objectives, and a procedure to implement a protection program
in the period prior to operation of the Peripheral Canal. This
Memorandum will be reevaluated and revised as may be necessary in
1976 if the Peripheral Canal 1s not operational by that time.

Objectives

ObjJectives have been established to achieve desirable
measures that are compatible with other water resource needs until
the proposed joint Federal-State Peripheral Canal can be put in
operation. Among these objectives and actions to meet these
objectives are:

I. Improve fish salvage operation at the Tracy
Pumping Plant of the Bureau of Reclamation.

A. Modify tank trucks to relieve problems
of plugging with fish and debris.

B. Select, develop, and construct two sites
in the western Delta for release of fish offshore
in deep water.

C. Employ a full-time fishery bilologist
with responsibilities for developing operational
procedures for fish handling.

IT. Maintain remnant salmon stocks in the San
Joaquin River tributaries.

A, Rear Juvenile salmon to yearling size
by trapping and artificially spawning fall run

- I1 -



king salmon in San Joaquin River tributaries
and taking sufficient eggs to produce 200,000
yearling fish annually.

B. Transport yearling salmon in years
of low river flow from the San Joaquin River
tributaries by live car or truck to release
points in the Delta out of the influence of
the pumps.

III. Minimize detrimental effects of flow reversal
and low levels of dissolved oxygen on salmon runs of the
San Joaquin River,

A. Have control structure in 0Old River
in operation when fall flows in the San
Joaquin River at Vernalis drop below 1,800
¢fs and/or critical problems with salmon
migration are predicted.

B. Supplement the flows of the San
Joaquin River when the control structure 1s
in place to maintain the dissolved oxysen
content in the Stockton Ship Channel '
generally above 6 ppm when necessary.
Supplemental flow not to exceed 60,000
acre-feet in any year.

IV. Protect striped bass eggs and larvae and provide
a water quality suitable for bass migration and spawning.

A. Annually plan to reduce pumning
during the striped bass spawning period to
the maximum extent possible consistent wilth
other nroject purposes.

B. Annually plan to increase outflow
during the period of curtailed oumping to
the extent possible consistent with other
project purposes.

Action in Progress

To date there has been substantial progress in meeting
the above objectives. A summary of the action in proeress --
numbered to correspond with the objectives enumerated above -- 1is
as follows:

I. A. Modification of tank trucks is in orogress
by the Bureau of Reclamation and should be com-
pleted about April 1, 1969.

B, Tentatlve sites for release of fish in

. deep water in the western Delta have been selected
and thelr develonment has been discussed with

- I2 -



California Department of Fish and Game and U. S.
Bureau of Sport Fisherles and Wildlife. Cost of
development of each site 1s estimated to be from
$15,000 to $20,000. Two sites will be constructed
by the Bureau of Reclamatlon as soon as possible
depending on budget limitations. Two sites already
developed by the Department of Water Resources are
operational and can be utilized by the Bureau of
Reclamation pending complétion of other sites.

C.  Preliminary action has been taken by the
Bureau of Reclamation to employ a full-time fishery
biologist by July 1970. (The Department of Water
Resources has employed a fishery bilologist under
contract with the Department of Flsh and Game to
guide the fish salvage program at the State's
Delta Pumping Plant and coordinate the operation
of the state fish facllitilies with that of the
federal facilities at the Tracy Pumping Plant.)

IT. A program to meet these objectives has been
carried out by the Californla Department of Fish and Game
for the past three years at a cost of $30,000 annually.

IITI. The California Department of Water Resources
and the U. S. Bureau of Reclamation have acted in 1963,
1964, and 1968 when critical levels of dissolved oxygen
have developed 1n the Stockton Ship Channel to achieve’
a substantial part of the desired objective. This was
accomplished by installing a temporary control structure
in 014 River together with augmentation of flow in the
San Joaquin River,

IV. Action on this obJjective has not been neces-
sary to date because of the limited diversions of the
state and federal projects.

The Secretary of the Interior has accepted a
proposal of the Bureau of Reclamation to operate the
Central Valley Project, beginning in 1969, to achieve
certain water quality objectives in the Delta for
striped bass migration and spawning until September 30,
1972,

Future Implementation

After reviewing the progress to date and work now in
progress, 1t is apparent that objective No. I will be substan-
t1ally achieved and should be continued as planned. The Cali-
fornia Department of Fish and Game will continue to fulfill
objective No. II as requlired. To achieve objectives Nos. III
and IV, it willl be necessary to provide for a year-by-year review
of conditlons relating to the total operational requlrements of
the federal and state water projects. To insure that objectives
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Nos. III and IV are given full consideration, the following pro-
cedure will be adopted.

1. In March of each year, the four agencies will meet
to consider the striped bass needs in the forthcoming
spring months in relation to runoff conditions, operation
schedules, and local De#lta needs. Differences which cannot
be reszolved at thils meeting will be decided upon at a
special meeting of the Directors of the agencles.

2. In June of each year the four agenciles will meet
for the purpose of discussing the needs of the salmon
fishery during the fall, and more specifically, té determine
the need #d/or scheduling of a closure of 014 River and the
estimated flow augmentation required. The same procedure
for considering operational plans and resolving differences
will be followed as set forth in Item 1 above.

Division of Responsibilities

Subject to the avallability of funds, the initial assign-
ment of responsibility for implementing measures to achieve protec-
tion of San Joaquin salmon is as follows:

1. The Department of Fish and Game will be responsible
for the rearing and transporting of yearling salmon.

2. The Department of Water Resources will be respon-
sible for the control structure in 0ld River.

3. The U. S. Bureau of Reclamation will be respon-
sible for San Joaquin River flow augmentation.

4, The U. S. Bureau of Sport Fisheries and Wildlife
will be responsible for coordination of measures with the
Department of Fish and Game and contlinued evaluation of
the adequacy of the current measures.

CALIFORNIA DEPARTMENT OF CALIFORNIA DEPARTMENT OF
WATER RESOURCES FISH AND GAME
By /s/ W. R, Glanelll By /s/ James S. Leiby

Administrative Officer

U. S. BUREAU OF RECLAMATION U. S. BUREAU OF SPORT FISHERTES

REGION II AND WILDLIFE, REGION I
By /s/:R. J. Pafford, Jr. By /s/ Travis S. Roberts
Actine Regional Director
Attachment '
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