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WELCOME TO THE DELTA!
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Delta Uplands - Those lands above the five-foot contour
which area served from
the Lowland Delta channels.

Delta Lowlands - Those lands approximately at the
tive-foot contour and below.
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Delta Tidal Flows and Levels

The Sacramento-San Joaquin Delta is at sea level. Water levels

flow near Pittsburg during a typical summer tidal cycle can vary
vary greatly during each tidal cycle, from less than a foot on the

from 330,000 cfs upstream to 340,000 cfs downstream. The
“net” summer Delta outflow is a very small amount of the total
water movement, generally 5,000 to 10,000 cfs.

San Joaquin River near Interstate 5 to more than five feet near
Pittsburg. During the tidal cycle, flows can also vary in direction
and amount. For example and as shown on the map below, the
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WHY DID WE BUILD THE
CENTRAL VALLEY PROJECT
AND THE STATE WATER
PROJECT?



FLOOD CONTROL
WATER SUPPLY
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WEBER FOUNDATION STUDIES
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To address this 8 million
acre foot shortage, the State
Water Project planned to take
5 million acre feet of North
Coast river flow and add it to
the Sacramento River system.
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WATER SUPPLY FOR
IN-DELTA USERS.



Delta Tidal Flows and Levels

The Sacramento-San Joaquin Delta is at sea level. Water levels
vary greatly during each tidal cycle, from less than a foot on the
San Joaquin River near Interstate 5 to more than five feet near
Pittsburg. During the tidal cycle, flows can also vary in direction
and amount. For example and as shown on the map below, the

flow near Pittsburg during a typical summer tidal cycle can vary
from 330,000 cfs upstream to 340,000 cfs downstream. The
“net”” summer Delta outflow is a very small amount of the total
water movement, generally 5,000 to 10,000 cfs.
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1 Exhibit 14

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 approach.
Actually, in the Delta, the question of quantity is of
little 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.




CONTRACT BETWEEN THE STATE OF CALIFORNIA DEPARTMENT OF WATER RESOURCES
D THE NORTH DELTA WATER AGENCY
FOR THE ASSURANCE OF A DEPENDABLE WATER SUPPLY OF SUITABLE QUALITY

THIS CONTRACT, made lhisa_%ﬂ"dny or_l‘!n_. 193_L between the STATE OF CALIFORNIA, acting by and through
its DEPARTMENT OF WATER RESOURCES (State), and the NORTH DELTA WATER AGENCY (Agency), a political
subdivision of the State of California, duly organized and existing pursuant to the laws thercof, with its principal place of business in

(e) Water problems within
the Delta are unique within
the State of California. As a
result of the geographical
location of the lands of the
Delta and tidal influences,
there is no physical shortage
of water. Intrusion of saline
ocean water and municipal,
industrial and agricultural
discharges and return flows,
tend, however, to deteriorate
the quality.

Sacramento, California,
RECITALS

(a) The purpose of this contract is to assure that the State will
maintain within the Agency a dcpcndable water supply of ade-
quate quantity and quality for uses and,
with the water quality dards of Attach A, for icipal
and industrial uses, that the State will recognize the right to the use
of water for agricultural, municipal, and industrial uses within the
Agency, and that the Agency will pay compensation for any
reimbursable benefits allocated to water users within the Agency
resulting from the Federal Central Valley Project and the State
Water Project, and offset by any detriments caused thereby.

(b) The United States, acting through its Department of the
Interior, has under construction and is operating the Federal Cen-
tral Valley Project (FCVP).

(c) The State has under construction and is operating the State
Water Project (SWP)

(d) The construction and operation of the FCVP and SWP at
times have changed and will further change the regimen of rivers
tributary to the Sacramento-San Joaquin Delta (Delta) and the
regimen of the Delta ch Is from gulated flow to lated
flow. This regulation at times improves the quality of water in the
Delta and at times diminishes the quality from that which would
exist in the absence of the FCVP and SWP. The regulation at times

(D) The Delta has an existing gradient or relationship in quality
between the westerly portion most seriously affected by ocean
salinity intrusion and the interior portions of the Delta where the
effect of ocean salinity intrusion is diminished. The water quality
criteria set forth in this contract establishes minimum water quali-
ties at various monitoring locations. Although the water quality
criteria at upstream locations is shown as equal in some periods of
some years to the water quality at the downstream locations, a
better quality will in fact exist at the upstream locations at almost
all times. Similarly, a better water quality than that shown for any
given monitoring location will also exist at interior points
upstream from that location at almost all times.

(m) Itis not the intention of the State to acquire by purchase or
by proceeding in eminent domain or by any other manner the
water rights of water users within the Agency, including rights
acquired under this contract.

(n) The parties desire that the United States become an addi-
tional party to this contract.

AGREEMENTS
I. Definitions. When used herein, the term:
(a) “Agency” shall mean the North Delta Water Agency and
shall include all of the hnds within the boundaries at the time the

(¢) Water problems within the Delta are unique within the State
of California. As a result of the geographical location of the lands
of the Delta and tidal influences, there is no physical shortage of
water. Intrusion of saline ocean water and municipal, industrial
and agricultural discharges and retumn flows, tend, however, to
deteriorate the quality.

the water users in the Deilta, require that there be maintained in
the Delta an adequate supply of good quality water for agricultu-
ral, municipal and industrial uses.

(8) The law of the State of California requires protection of the
arcas within which water originates and the watersheds in which
water is developed. The Delta is such an area and within such a
watershed. Part 4.5 of Division 6 of the California Water Code
affords a first priority to provision of salinity control and mainte-
nance of an adequate water supply in the Delta for reasonable and
beneficial uses of water and relegates to lesser priority all exports of
water from the Delta to other areas for any purpose.

(h) The Agency asserts that water users within the Agency have
the right to divert, are diverting, and will continue to divert, for
reasonable beneficial use, water from the Delta that would have
been available therein if the FCVP and SWP were not in existence,
together with the right to enjoy or acquire such benefits to which
the water users may be entitled as a result of the FCVP and SWP.

(i) Section4.4 of the North Delta Water Agency Act, Chapter
283, Statutes of 1973, as amended, provides that the Agency hasno
authority or power to affect, bind, prejudice, impair, restrict, or
limit vested water rights within the Agency.

contract is as described in Section 9.1 of the North Delta
Water Agency Act, Chapter 283, Statutes of 1973, as amended.

(b) “Calendar year™ shall mean the period January |
through December 31

(¢) “Delta” shall mean the Sacramento-San Joaquin Delta
as defined in Section 12220 of the California Water Code as of the
date of the execution of the contract.

(d) “Electrical Conductivity™ (EC) shall mean the electrical
conductivity of a water sample measured in millimhos per centime-
ter per square centimeter corrected to a standard temperature of
25° Celsius determined in accordance with procedures set forth in
the publication entitled “Standard Methods of Examination of
Water and Waste Water™, published jointly by the American
Public Health Association, the American Water Works Associa-
tion, and the Water Pollution Control Federation, 13th Edition,
1971, including such revisions thereof as may be made subsequent
to the date of this contract which are approved in writing by the
State and the Agency.

(c) “Federal Central Valley Project™(FCVP) shall mean the
Central Valley Project of the United States.

(f) “Four-River Basin Index™ shall mean the most current
forecast of Sac Valley uni ired runoff as p )
published in the California Department of Water Resources Bul-
letin 120 for the sum of the flows of the following: Sacramento
River above Bend Bridge near Red Bluff; Feather River, total
inflow to Oroville Reservoir; Yuba River at Smartville; American
River, total inflow to Folsom Reservoir. The May | forecast shall
continue in effect until the February | forecast of the next succeed-
ing year.

(i) The State asserts that it has the right to divert, is dlvcnmg, (p) “State Wuer Project"(SWP) shall mean the State Water
and will continue to divert water from the Delta in ¢ with R D System as defined in Section 12931 of the
the operation of the SWP. Water Code of the State of California.

(k) Operation of SWP to provide the water quality and quan-
tity described in this contract constitutes a reasonable and benefi-
cial use of water.

(h) “SWRCB" shall mean the State Water Resources Con-

trol Board.
(i) “Water year"shall mean the period October | of any year




(9) The law of the State of
California requires protection of
the areas within which water
originates and the watersheds
in which water is developed.
The Delta is such an area and
within such a watershed. Part
4.5 of Division 6 of the
California Water Code affords a
first priority to provision of
salinity control and
maintenance of an adequate
water supply in the Delta for
reasonable and beneficial uses
of water and relegates to lesser
priority all exports of water from
the Delta to other areas for any

purpose.

CONTRACT BETWEEN THE STATE OF CALIFORNIA DEPARTMENT OF WATER RESOURCES
D THE NORTH DELTA WATER AGENCY
FOR THE ASSURANCE OF A DEPENDABLE WATER SUPPLY OF SUITABLE QUALITY

THIS CONTRACT, made misggﬁ'ldny or_:jm_. 193_L between the STATE OF CALIFORNIA, acting by and through
its DEPARTMENT OF WATER RESOURCES (State), and the NORTH DELTA WATER AGENCY (Agency), a political
subdivision of the State of California, duly organized and existing pursuant to the laws thereof, with its principal place of business in

Sacramento, California,
RECITALS

(a) The purpose of this contract is to assure that the State will
maintain within the Agency a dcpcndable water supply of ade-
quate quantity and quality for uses and,
with the water quality dards of Attach A, for icipal
and industrial uses, that the State will recognize the right to the use
of water for agricultural, municipal, and industrial uses within the
Agency, and that the Agency will pay compensation for any
reimbursable benefits allocated to water users within the Agency
resulting from the Federal Central Valley Project and the State
Water Project, and offset by any detriments caused thereby.

(b) The United States, acting through its Department of the
Interior, has under construction and is operating the Federal Cen-
tral Valley Project (FCVP).

(c) The State has under construction and is operating the State
Water Project (SWP)

(d) The construction and operation of the FCVP and SWP at
times have changed and will further change the regimen of rivers
tributary to the Sacramento-San Joaquin Delta (Delta) and the
regimen of the Delta ch Is from gulated flow to lated
flow. This regulation at times improves the quality of water in the
Delta and at times diminishes the quality from that which would
exist in the absence of the FCVP and SWP. The regulation at times
also alters the elevation of water in some Delta channels.

(¢) Water problems within the Delta are unique within the State
of California. As a result of the geographical location of the lands
of the Delta and tidal influences, there is no physical shortage of
water. Intrusion of saline ocean water and municipal, industrial
and agricultural discharges and retumn flows, tend, however, to
deteriorate the quality.

() The general welfare, as well as the rights and requirements of
the water users in the Deilta, require that there be maintained in
the Delta an adequate supply of good quality water for agricultu-

S R R

(8) The law of the State of California requires protection of the
arcas within which water originates and the watersheds in which
water is developed. The Delta is such an area and within such a
watershed. Part 4.5 of Division 6 of the California Water Code
affords a first priority to provision of salinity control and mainte-
nance of an adequate water supply in the Delta for reasonable and
beneficial uses of water and relegates to lesser priority all exports of
water from the Delta to other areas for any purpose.

pirergerey Mba A o
lht right to divert, are diverting, and will continue to divert, for
reasonable beneficial use, water from the Delta that would have
been available therein if the FCVP and SWP were not in existence,
together with the right to enjoy or acquire such benefits to which
the water users may be entitled as a result of the FCVP and SWP.

(i) Section4.4 of the North Delta Water Agency Act, Chapter
283, Statutes of 1973, as amended, provides that the Agency has no
authority or power to affect, bind, prejudice, impair, restrict, or
limit vested water rights within the Agency.

(D) The Delta has an existing gradient or relationship in quality
between the westerly portion most seriously affected by ocean
salinity intrusion and the interior portions of the Delta where the
effect of ocean salinity intrusion is diminished. The water quality
criteria set forth in this contract establishes minimum water quali-
ties at various monitoring locations. Although the water quality
criteria at upstream locations is shown as equal in some periods of
some years to the water quality at the downstream locations, a
better quality will in fact exist at the upstream locations at almost
all times. Similarly, a better water quality than that shown for any
given monitoring location will also exist at interior points
upstream from that location at almost all times.

(m) Itis not the intention of the State to acquire by purchase or
by proceeding in eminent domain or by any other manner the
water rights of water users within the Agency, including rights
acquired under this contract.

(n) The parties desire that the United States become an addi-
tional party to this contract.

AGREEMENTS
I. Definitions. When used herein, the term:

(a) “Agency” shall mean the North Delta Water Agency and
shall include all of the lands within the boundaries at the time the
contract is executed as described in Section 9.1 of the North Dela
Water Agency Act, Chapter 283, Statutes of 1973, as amended.

(b) “Calendar year™ shall mean the period January |
through December 31

(¢) “Delta” shall mean the Sacramento-San Joaquin Delta
as defined in Section 12220 of the California Water Code as of the
date of the execution of the contract.

(d) “Electrical Conductivity™ (EC) shall mean the electrical
conductivity of a water sample measured in millimhos per centime-
ter per square centimeter corrected to a standard temperature of
25° Celsius determined in accordance with procedures set forth in
the publication entitled “Standard Methods of Examination of
Water and Waste Water™, published jointly by the American
Public Health Association, the American Water Works Associa-
tion, and the Water Pollution Control Federation, 13th Edition,
1971, including such revisions thereof as may be made subsequent
to the date of this contract which are approved in writing by the
State and the Agency.

(c) “Federal Central Valley Project™(FCVP) shall mean the
Central Valley Project of the United States.

(f) “Four-River Basin Index™ shall mean the most current
forecast of Sac Valley ired runoff as p )
published in the California Department of Water Resources Bul-
letin 120 for the sum of the flows of the following: Sacramento
River above Bend Bridge near Red Bluff; Feather River, total
inflow to Oroville Reservoir; Yuba River at Smartville; American
River, total inflow to Folsom Reservoir. The May | forecast shall
continue in effect until the February | forecast of the next succeed-

ing year.

(i) The State asserts that it has the right to divert, is dlvemng, (p) “State Wuer Project"(SWP) shall mean the State Water
and will continue to divert water from the Delta in ¢ with R D System as defined in Section 12931 of the
the operation of the SWP. Water Code of the State of California.

(k) Operation of SWP to provide the water quality and quan-
tity described in this contract constitutes a reasonable and benefi-
cial use of water.

(h) “SWRCB" shall mean the State Water Resources Con-
trol Board.
(i) “Water year"shall mean the period October | of any year




United States vs. State Water Resources Control Board 182 Cal.App.3d82(1986)
at page 139 provides:

“In 1959, when the SWP was authorized, the Legislature enacted the Delta
Protection Act. (§§ 12200-12220.) The Legislature recognized the unique water
problems in the Delta, particularly ‘salinity intrusion,” which mandates the need
for such special legislation ‘for the protection, conservation, development,
control and use of the waters in the Delta for the public good.” (§ 12200.) The
act prohibits project exports from the Delta of water necessary to provide water
to which the Delta users are ‘entitled” and water which is needed for salinity
control and an adequate supply for Delta users. (§§ 12202, 12203, 12204.)

But the crucial question left unanswered by the protective legislation is exactly what
level of salinity control the projects must provide...”




IN THE WORST
DROUGHTS IN-DELTA
AGRICULTURE COULD
STILL DIVERT.
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HISTORICAL SALINITY INCURSION
1920- 1960

Salinity incursion into the Delta results from the flooding and
ebbing of ocean tides through the San Francisco Bay and Delta
system during periods when the fresh water outflow from the
Delta is insufficient to repel the saline water. The natural fresh
water outflow from the Central Valley was historically inade-
quate to repel salinity during summer months of some years.
The first known record of salinity encroachment into the Delta
was reported by Cmdr. Ringgold, U. S. Navy, in August 1841,
whose party found the water at the site of the present city of
Antioch very brackish and unfit for drinking. Since that time,
and particularly after the turn of the century, with expanding
upstream water use salinity incursion has become an increasingly
greater problem in Delta water supplies. The maximum recorded
extent of salinity incursion happened in 1931, when occan salts
reached Stockton. Since 1944 extensive incursion has been re-
pulsed much of the time by fresh water releases from Central
Valley Project storage in Shasta and Folsom Reservoirs. Without
such releases, saline water would have spread through about 90
percent of the Delta channels in 1955 and 1959. Although up-
stream uses might not have reached present levels in the absence
of the Central Valley Project, salinity problems would still have
been very serious during most years.

Further increase in water use in areas tributary to the Delta
will worsen the salinity incursion problem and complicate the
already complex water rights situation. To maintain and expand
the economy of the Delta, it will be necessary to provide an
adequate supply of good quality water and protect the lands from
the effects of salinity incursion. In 1959 the State Legislature
directed that water shall not be diverted from the Delta for use
elsewhere unless adequate supplies for the Delta are first provided.




SHOULD IN-DELTA
DIVERTERS BE ALLOWED TO
DIVERT WHEN THE WATER IS
BEING FRESHENED BY
RELEASES FROM STORAGE?



§ 12201. Necessity of maintenance of water supply

... the maintenance of an adequate water supply in the Delta
sufficient to maintain and expand agriculture, industry, urban,
and recreational development ... to provide a common source of
fresh water ... is necessary. ..

§ 12202. Salinity control and adequate water supply

Among the functions . .. by the State . . . in coordination with
the ... United States in providing salinity control for the Delta
through operation of the Federal Central Valley Project, shall be
the provision of salinity control and an adequate water supply
for the users of water in the Sacramento-San Joaquin Delta. . ..



“§ 7075. Reclamation of water

Water which has been appropriated may be turned into the channel of
another stream, mingled with its water, and then reclaimed; but in
reclaiming it the water already appropriated by another shall not be
diminished. (Stats. 1943, c. 368, p. 1669, § 7075.)”

In Butte Canal & Ditch Co. v. Vaughn, 11 Cal. 143, the California Supreme Court made it
clear that in cases of the commingling of water where it is difficult to determine with exactness the

quantity of water which parties are entitled to divert:

“The burden of proof rests with the party causing the mixture. He
must show clearly to what portion he is entitled. He can claim only
such portion as is established by decisive proof. The enforcement of
his right must leave the opposite party in the use of the full quantity
to which he was originally entitled.”




HOW THE PROJECTS AFFECT
THE SOUTHERN DELTA



The CVP had a number of effects on the San Joaquin River
and Southern Delta.

It significantly decreased flows due to Friant Dam:

It added large amounts of salt to the River via drainage from
lands irrigated with CVP water: and

It altered flows in the southern Delta and lowered water levels
due to the massive export pumps.
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SUMMARY OF REDUCTIONS IN RUNOFF OF SAN JOAQUIN RIVER AT VERNALIS FEOM PRE-CVP TO POST-CVP

SDWA 14

EFFPECT OF ALL POST-CVP UPSTREAM EFFECT OF CVP ON RUNOFF AT VERNALIS
DEVELOPMENT ON RUNOFF AT ;

VERNALIS

YEAR TXPE & PERIOD Reduction in  Post CVP Reduction Reduotion  Beduction at Reduction at

Bunoff 1 as Percent of in Bunoftl Vernalis as Vernalis as
acre-feet Pre=-CVpP acre=feet Percent of Percent of
Actual Runoff Pre~CVP Flow Post CVP Flow
-, DBY
2
‘ April=Sept 1&17.000 68 6.0003 l.4 3.0
] Full Year 519,000 4s 128,000 11 13
BRELOW NORMAL
‘ April-Sept 1,064,000 602 386,000 222 55
‘ J Full Year 1,219,000 4l 543,000 20 35
ABOVE NORMAL
April-Sept 1,732,000 57 440,000 15 40
Full Year 1,400,000 28 768,000 15 25
WET
April-Sept 1,000,000 19 554,000 15 10
Full Year 1,168,000 13 771,000 9 12
AVERAGE OF ALL YEARS
April-Sept 1,053,000 40 345,000 13 24
Full Year 1,076,000 24 553,000 12 19

1. From Tables 2, &, 6, B, 10, 12, 14, 16

2., Pre-CVP "actual® 1s assumed to be post-CVP actual plus pre-CVP to post-CVP loss
er Tablesg 4, 6, and 10

3. ¢ rected for aifference in pre-CVP and poy CVP unimpaired flow




MG/L

MEAN MONTHLY TDS FOR DECADE,

600

500

400

300

200

100¢_

Figure VI-25 MEAN MONTHLY TDS AT VERNALIS BY DECADES
1930-1969
*Based on Mossdale chloride data
**Based on actual observations
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Table 3. Annual salt load from mass emissions and Delta exports through the Sacramento-San Joaquin Delta
system

1985 to 1994 2001 to 2004

Min Max Mean Wlaar -

Period of Record / Notes

Mass Emissions Annual Salt Load (thousand tons/year)
Sacramento River 730 3,049 1,945 1.521 1,748 |1959 to 2004’
Yolo Bypass 0 2,392 405 169 179 |1959 to 2004", assume EC=100
San Joaquin River 263 2,657 922 749 742 (1959 to 20042

Delta Outflow

Delta Exports Annual Salt Load (thousand tons/year)
California Aqueduct (SWP) 983 1,022 1,004 1,004 [2001 to 2004°
Delta Mendota Canal (CVP) | 631 1,003 900 884 [2001 to 2004°
North Bay Aqueduct 2 6 4 1959 to 2004", assume EC=Sac River
Contra Costa Canal 37 46 41 41 1959 to 2004', assume EC=SWP
'Source: DayFlow; *Source: USGS, 2006; *Source: DWR, 2006¢

Note: Blanks in the above table represent data that must be compiled by future efforts, if possible




WHY DO SALTS COLLECT IN
SOUTH DELTA CHANNELS?

Tidal Inflow San Joaquin River Inflow

-




RWOOD
® Brentwood opwao

TRACT \ UPPER JONES

TRACT
BAY

Byron®

UNION

ISLAND
ROBERTS

ISLAND

Fabian and

/ 4 FABIAN
HARVEY O. BANKS § TRACY \
N

DELTA PUMPING PLANT PPUMPING PLAN

| S, \
) SOUTH BAY )

®/  PUMPING PLANT

Delta Waterways

MANTECA ®

STEWART
TRACT




WATER LEVEL PROBLEMS
AND SILTATION
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Exports siphon off a portion of the
Incoming tide. With increased
siltation, we are less able to
tolerate the impacts of exports.



“ORIGINAL” CHANNEL CONDITIONS
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CURRENT CHANNEL CONDITIONS
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Are Delta Levees Doomed?

A The U. S. Army Corps of Engineers commented
on the DWR analysis which predicted the
immanent failure of Delta levees as follows . . .




EXTRACTS OF USACE MAY 23, 2007 COMMENTS

The assumption that the 23 large watershed’s 100-year flows can be added together to produce the 100-year Delta
flow is invalid.

The assumption that failures in a levee system will not significantly reduce stage elevations along channel is
questionable.

Annual mean number for seismic levee failures is 3.41 . ... 341 failures per 100 years which is 341 more than
observed in the past 100+ years . . . . Surely, these numbers cannot be credible results.

The average of 7.35 flood failures per year is three times the (undocumented) 2.60 number and nearly 6 times the
observed flood failure rate from 1950 to 2006. Thus, as with the seismic failure number above, this flood number
simply appears way outside the bounds of credibility.

Return periods of 2.7 or 5 years for many levees just seem incorrect and incompatible with decades of recent data.

Overall, the seismic fragilities simply appear unrealistic - with far too many breaks to be credible.

Figure 6-40 implies that for a M 7.5 event this type of levee has a 10% chance of displacing 10 ft. at all PGAs >
0.10. This seems Really Extreme.

Conclusion that 40% of historical failures (2.6) are from through seepage results in over 1.0 per year is different
than historical rate and needs to be explained.

At first glance, the calculated annual number of failures is, to be polite, “extraordinary” albeit not as extreme as
the seismic results above.

The estimated 30 or more island breaches in the next 25 years due to flood events seem too high/pessimistic.
The BAU assumption that levee crest elevations will not be raised in response to increased tidal and flood

elevations is not realistic.
1 ft easy, 3 ft maybe doable for 100 years of effort.






QUESTIONS?
COMPLAINTS?

PETITION TO GET
NEW SDWA ATTORNEY?



