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SOUTH DELTA WATER AGENCY is a political subdivision of the State of California,
created and existing by virtue of Chapter 1089 of the statutes of 1973 of the State of California,
as amended, known as the South Delta Water Agency Act. The entire area within the SDWA is
located within the Sacramento-San Joaquin Deltaas defined in California Water Code § 12220
and is generallyreferred to as the southern Delta. The boundaries of SDWA are described in
section 9.1 of the Act, and includes approximately 148,000 acres.

The acreage is primarilydevoted to agriculture and is dependent on the in-channel water
supplyin the southern Delta for irrigation water and other beneficial uses. The Stanislaus River
forms a portion of the southern boundary of the SDWA  to the point where that river flows into
the San Joaquin River. The water rights pertaining to said lands are principallyriparianin
nature, and insome instances covered by pre-1914 appropriations or filings for appropriations
pursuant to the Water Commission Act of 1913 (and permits and licensed issued pursuant

‘thereto). The SDWA has as its general purpose to protect the water supply of the lands within
the agency against intrusion of ocean salinity and to assure the lands a dependable supply of
water of suitable quality sufficient to meet present and future needs.




App. §116-4.1 '~ SOUTH DELTA WATER AGENCY

Section
116-4.5. Water rights.

§ 116-4.1. General purposes of agency

Sec. 4.1. The general purposes of the agency shall be to negotiate, enter
into, execute, amend, administer, perform, and enforce one or more agree-
ments with the United States and with the State of California, or with either,
which have for their general purposes the following:

(a) To protect the water supply of the lands within the agency against
intrusion of ocean salinity; and

(b) To assure the lands within the agency a dependable supply of water of
suitable quality sufficient to meet present and future needs.

The agency may also undertake activities to advise and assist landowners and
- local districts within the agency in reclamation and flood control matters.

(Stats.1973, c. 1089, p. 2211, § 4.1. Amended by Stats.1987, c. 667, § 3.)

Historical and Statutory Notes
Derivation: Stats.1968, c. 419, p. 863, § 4.1.




)

- § 116-4.2. Powers of agency

Sec. 4.2. The agency shall also have the following powers:
(a) To have perpetual succession.

(b) To sue and be sued, except as otherwise provided herein or by law, in all
actions and proceedings in all courts and tribunals of competent jurisdiction.

(h) To act jointly with or cooperate with the United States and with the State

of California to the end that the purposes and activities of the agency may be
fully and economically performed.

(i) To make and execute contracts and other instruments necessary or conve-
nient to the exercise of its powers. ‘

€ To carry on technical and other investigations-of all kinds necessary or
convenient for the accomplishment of the purposes or powers of the agency.

(k) To do any and every lawful act necessary in order that a sufficient in-
channel water supply may be available for any present or future beneficial use
or uses of the lands within the agency.

(Stats.1973, c. 1089, p. 2211, § 4.2, Amended by Stats.1987, c. 667, § .:
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§ 116-4.3. Incidental powers

Sec. 4.3. The agency shall have all powers necessary or convenient to carry
out the purposes of this act, including powers mwmzﬁm by this act and any other
provision of law.

(Stats.1973, c. 1089, p. 2212, § 4.3.)

Historical and Statutory Notes
Derivation: Stats. 1968, c. 419, p. 864, § 4.3.




§ 116-4.5. Water rights

Sec. 4.5. The agency shall have no authority or power to affect, bind,
prejudice, impair, restrict, or limit water rights within the agency.
(Added by Stats.1987, c. 667, § 5.)




What are the Water Quality
Objectives for Agricultural
Beneficial Uses in the South
Delta?




1995 Water Quality Control Plan
Water Quality Objectives for Agricultural Beneficial Uses
Excerpt From Table 2

SOUTHERN DELTA
San Joaquin River at c-10 Electricsl Con-  Maximum 30-day running All Apr-Avg 07
Airport Way wannc. Vermaiis {RSANT1Z) duclivity (EC)  average of mean dally EC Sep-Mer 10
{mmhos/cm)
San gg cé ~Of'=
m.ﬂaﬁgnmn (RSANG?3) ;
¥ a three-parly contract has been implamentsd smong
o&m.i;ﬁ ca e DWR, USER, and SDVA, that contract wil be
Middle River (5} . (ROLDES) reviewsd prior ko implementation of the abave und, after
~and- als0 considering the needs of other beneficial usas,
Ofd River at 12 . revisions wit be made bo the oljectves sad
Tracy Road Bridge {57 (ROLDSS) . complianceimoniioring locations noted, as appropriate.
gﬂhﬁﬂh
West Canal at mouth of co  Electiical Con-  Maximurm monthly Al OctSe
Ciiten Court Forebay ([CHWSTD) ductivity (EC)  averasge of mean dally EC
and- {mmhos/iry)
Della-Mandoia Canal at DMC-
Tracy Pumping Plant (CHDMC004)

n a«!gg%% .
[2] Deterrnination of comnpliance with an objective expressed as ggggﬁqb&&%&n averaging period. If he
objective is not met on the fast day of the averaging period, 2l days in the averaging period sre considerad out of compifance.

[3] The Sacramento Velley 40-30-30 water year hydrologic classiication index (see pege B_-H.ﬁ- for deferrninations of water year lype.
{4] when no daia is shown, EC kmit continues from Aprif 1.

Eqsomnggu-?% at this kocation by Dacember 31, 1997.




; . Elevated salinity in the southern Delta
is o»ﬁon _uw _oé mosm, salts Euuoa& n :ﬁm»:o: sﬁﬂ. by the State and federal water
projects, and discharges of land-derived salts, primarily from agricultural drainage.
Implementation of the objectives will be accomplished through the release of adequate flows
to the San Joaquin River and control of saline agricultural drainage to the San Joaquin River
and its tributaries. HBEoBouﬁaon of the agricultural salinity od._ooném for the two Old
River sites shall be phased in so that compliance with the objectives is achieved by
December 31, 1997.

Page 29 1995 Water Quality Control Plan




Revised Water Right Decision 1641

Water Quality Objectives for Agricultural Beneficial Uses
Excerpt From Table 2 |

AprAug
Alrport Way g {RSAN112) ducthlly (EC) sversge of mean dally EC Sep-Mar
~-and- {mmhosion)
San Joaquin River st C-8 :
Brandt Biidge site{5] (RSANG?3I) A ’
Oid River neer C-8 .
~and-
Oid River of A
Tracy Road Briige [5] (ROLDSO)
EXPORT AREA
West Canal at mouth of C- Eleciricel Con- Maximum monihly AN Oct-Sep
Ciflon CourtForebay (CHWSTD) ductivily (EC) average of mean dally EC
 and- _ {mmhosiom)
Delta-Mendois Canal at MC- _

il ??Egi

2] Desermination of compliance with an objective axprassed az a running average bagins on the last day of the averaging period. The averaging period commences
with the first day of the time period for the applicable objective. [fthe objective is not met on the last day of the averaging pariod, all days in Soé
period are considerad ot of compliance. .

3] The Sacramenio Valley 40-30-30 water year kydrologic classification index (see Figure \ifbagﬁsgiaﬂa

] When no date is shown, EC limit contimes from April I,

{57 The 0.7 EC objective becomes effective on April 1, 2005. The DWR and the USBR shall mee! 1.0 EC at thase stations yoor rownd wedl April 1, 2005, The 0.7 EC objective is
replaced by the 1. Hiﬁ?iii}i E%‘igaiﬂéisg in the southern
b-?ﬁln-%l!tii%b-f% isprepared by the DWR and the USBR and approved by the Executive Director of the SWRCB.

?Sﬂuiﬁgi;@gbn?%gi?igﬂsnuqb&sgggﬂig ,




HOW WERE WATER QUALITY OBJECTIVES
FOR BENEFICIAL USES DETERMINED

Crop tolerances

Different crops tolerate different soil concentrations in the water

Salinity accumulation in soil

Plants take up water, salt remains in soil

Soil permeabililty

At what rate will water move through a particular soil type

Leaching requirements




1989 - 1991

Southern Delta Agriculture Work Group
Western/Interior Delta Agriculture Work Group
Hydrodynamics and Salinity Work Group

Hearings, Testimony, Cross-Examination, etc.
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4 ..hrnf Qn.ﬁnm@nmm . Stience and >.._1n&..::_..__.mummm_.n: U.5. Salinlty Laboratory
= R amuﬁ:_ﬁmi of Education Western Region 4500 Glenwood Drive
hﬁlﬁc:cqu Administration -  Rlverslde, CA 92501

Telephone: 714/683-0172

Jan. 4, 1982

[

TO: Parties Interested in the Irrigation Wnter (uality in the South Delta

Enclosed please find a copy of the final report of the committee formed to
evaluate the irrigation water quality requirements for agriculture in the
South Delta. Following the prelimlnary report sent to you on November 3,
. 1981, we received comments and desires for additional inférmation from the
' South Delta Water >wm=n< and the Bureau of Reclamation. The committee has
attempted to take these comments and ﬂmazmmnm into consideration in pre-
paring this final ﬂmvonn.

The committee mmmcamm that its task is now complete and stands adjourned.

Sincerely,

CLENN J. mo.m.gz
. Committee Member

Enclosure

SDWA Exhibit No. 103
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WATER QUALLTY CONSIDERATIONS FOR THE
S50UTHE DELTA WATER ACENCY

G. J. Hoffman, T. Prichard, and J. Mayer

A mixture of soluble salts is present in all soilr. If the concentra-
tion of these saltg vmnoaam excegdive, nnouww»namm will be reduced becauge of

the decrease in osmotic potentlal of the soil water. To maocm=n harmful accu-

m:lation of aralts,; nra soll profile must be unmn:mm vnu»amuonwww ‘with a

amqunt oE water in excess of that ysed cu mcuvonnaauvpnun»oz. Hscu. vhere
-nwnnnnw is a hazard, the concept of efficient water use must be expanded to
include an increment of water Lo meet the leaching requirement (L.}, defined
as the minimum nnnnn»oz of the total -lor=n of applied water that must v-nl
anocnz the. soll root zone to prevent s reduction in crop yleld from an excess
nnncl:unm»on onmranna. Leaching occurs whendver irrigstion and nuu:nm-
onnnun evapotranspiration.

Two quantities establish the leaching requirement: the salt concentra—-
rumn of the applied water u:m the mnwm tolérance of the crop. adn average
salt no:nm:nnnnpon of the applied water (€) can be catimated from the mean

aalt concentration of the unuuwunnon water (Cy) and the amount of rainfall

(Dg) -=a irrigation (Dy) applied. zunsoaunﬁnnppw.

. becauae rainfall has an ineignificant salt no:ao:nnnwno=. a:m amount of water

required by the major crops in South Deita, as estimated by both the Bureau of
nnnnnaunno=.n=a the Extension Service, ig summarized in Table 1. Egtimatesg of

both evapotranspiration and the total amount of water that must be applied for
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Map Symbol Scil Series . .

Slow (40%) - less than 0.2 inches per hour

AD . . Finred clay leam .
A0 B Archerdale very fine sindy loam, overwash
AR " Archerdale clay loam

CL Stockton clay

ce Capay clay, 0 to 2 percent slopes ]
CPB . Capay clay, 2 to 5 porcent slopes

cs Capay clay, saline alkal1

W Capay clay, wet

EG Peltier mucky clay loam, dralned

ES Pelrier mucky clay loam, organic substratum
PD Pescadero clay loam, drained

M Rincon clay loam

RW Rincon clay loam, wet

TC " Colusa variant clay leam, drained

WA Willows clay, drained

Xp liellenbeck silty clay

Moderately slow (34%) - 0.2 te 0.6 inches per hour

BC Blancho clay loom, drained

BR Brentwood clay losm

Bz ' Bronzan sandy. ¢lay loam, drained

cn Eightmile variant clay loam

CH Bronzan clay loam, drained

Cl Bronzan clay loam

EA Egbert mucky clay loam, partially drained
EB Eghert silty clay loam, partinlly drained
EF Egbert silty clay loam, sandy substratum
KI Kingile muck, drained

Kingile-Ryde complex

Los Robles gravelly clay loam

Los Robles clay loam

Merritt silty clay loam, partinlly drained
Merritt silty clay loam, [looded
Chualar variant coarsec sandy loam
Ryde clay loam, drained

Ryde clay loam, orgaric substratum
Shinkee muck, drained

Veritas gilty clay loam, overwash
Veritas sandy lonm, saline-alkali
Veritas variant sandy loam
Vernalis clay loam

Vernalis clay loam, wet

Vina loam

Valdes silt loam, drained

Weblle muck, drained

533353550288 EREE




Map Symbol

Soll Serics

Moderate (17%) - 0.6 to 2.0 inches per hour

FC -
GC
MN
RF
RI
SC
SH
Xv

Moderately. rapid (6%)

Fluvaquents

Grangeville clay loam, drafned
Manteca sandy loam

Ryde clay loam, sandy substratum
Ryde-Peltier complex

Timor loamy sand

Shima muck, draincd

Gale clay

- 2.0 to 6.0 inches per hour

Lo
GC
CE

€238¢L9

GV
Gs

HA

HG .

HL .
RK .
VF, VG

vH

VK

Columbia fine sandy loam

Columbia fine sandy loam, clayey substratum
Columbia fise sandy loam, channelled
Columbia Eine sandy loam, flooded
Eightmile loam

Eightmile fine sandy loam, overwash
Cortina gravelly loam

Escalon sandy loam

Devries sandy loam, dralned
Grangeville Eine sandy loam, drained
Grangeville finc sandy loam, £looded
Honcut fine sandy loam

Escalon sandy loma

Woncut gravelly sandy loam

Reill loam

Veritas fine sandy loam, very deep
Veritas suandy loam

Devries variant sandy loam

]

Rapid (3%) - greater than 6.0 inches per hour

DB
bc
DD
DE
DF
DIt
RC
RN
TG
TS
1T
™
vC
VE

Dello sandy loam, clay substratum

Dello loamy sand, drained

Dello clay loam, overwash

Dello loamy sand, moderately wet

Delle sand, flooded

Delld Joamy conrse sand

Rindge mucky silt Joam, overwash

Rindge muck, drained

Tujunga gravelly Lloamy coarse mand

Tinnin loamy coarse sand, drained

Tinnin loamy coarse sand, loamy substratum
Bisgani loamy coarse sand, rartinlly dratned
Venlce mucky silt loam, overwash

Venice muck, drained




Table 3. Leaching fractions achieved for various soil types in the South

Delta (Meyer, unpublished report, 1976).

SC5 Soil Per- No. of Sites - Leaching Fraction
—Crop Samples Values Mean
0 to 0.2 Alfalfa 2 0.03-0.05; <0.05 0.04
0.2 to 0.6 Alfalfa 2 0.15; 0.15 0.13
. Sugar Beet 1 0.10 '
0.6 to 2.0 Walnut 1 . 0.15
S Corn 1 0.15 0.18
Alfalfa 1 0.25
2.0 to 6.0 Tomato-Cabbage 1 0.25 0.25
] - Tomato ‘ 1 0.25
Vano - o - —
Overall Mean = D.15

Standard Deviation = (.08




" rabla 5. Salt condentration of irripgntlon water, reported as mp/t of total
: dissolved salts that results In varlous reductions in crop yield
as a Function of leaching fraction and rainfall,

No Rainfall : Normal Effective Ralnfall
Leaching . Relative Crop Yield . Relative Crop Yield
Practien 100% 90% 80z 10% 160% 90% BO%, 70%
: ALFALEA
0.07 480 830 1170 1500 570 980 1380 1770
0.15 1060 1730 2630 3120 1256 204D 2870 3680
0.23 - 1880 3150 - 2220 3720
S TotTe
X 590 860 1110 1360 650 950 1230 1510
0.15 . 1290 1800 2320 2840 1430 2000 2580 3150
¢ 0.23 2310 3280 S 2560 1640 .
0.07 1430 . 1B10 .. 2800 . 3550
0.15 3670 3790 6020 7430
6,23 : S
REAN
0.07 250 380 510 640 280 430 570 720
0.15 - 520 790 1060 1330 530 880 . 1190 1490
0.23 940 1430 1910 - 2610 1050 1600 2140 2700
| CoR
0.07 420 630 830 1060 430 650 850 1070
0.15 80 1300 1730 - 2150 - 910 1340 1780 2210
- 0.23 1590 2360 3150 1640 2430 3240
. o | SR BEET
0.07 16600 2120 -~ 1990 2540
- 0.15 3580 : . 4300
0.23
‘ , FBULL. 000 NUTE
0.07 360 500 620 740 440 600 750 900
- 0.15 780 1040 1290 1550 940 1260 1560 1880
0.23 1400 1870 2340 2800 1690 2260 2830 3390
L _ 4 GRAEE
0.07 360 630 880 . 1140 420 740 1030 1330
0.15 780 1310 1840 2370 910 1530 2150 2770
0.23 1400 2370 3340 1640 2770 3910 .




Fig. 1. Leaching requirement of the promincar crops o the Soutl bDelta as a
function of the salinity of the Irrfpatlon water withont ralnfall-
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OUTLINE OF TESTIMONY OF ALEXANDER HILDEBRRAND
ON SOUTH DELTA AGRICULTURE ’

QUALIFICATIONS

My qualifications as an expert witness are set forth
in SDWA Exhibit No. 1.
INTRODUCTICN

Dr. Orlob has testified regarding the degradation of the
South Delta's in-channel water supply that is caused by upstream
development and by the operation of the export pumps.

My testimony will address the in-channel water supply
needed for full crop ylelds, and the extent to which crop
yields and crop versatility have been degraded by the degradation
in the water supply which Dr. Orlob identified. I will then
discuss proposals Hmmmﬂmﬁmm water supply objectives for the
South Delta,

You are already aware from mdwmmdnm submitted of the
effects of salts on plant performance by both osmotic and
‘toxic lon effects, and also of the fact that there are
threshold levels of soil-water salinity above which the
growth of different varieties of established plants is reduced.
You are also aware that the relationship between the soil-water
mNHwnwn% in the root zone of each plant and the salinity of
irrigation water applied to that plant is a function of both
the applied water salinity and the achieved leaching fraction.

There is little controversy over the maximum soil -water
salinity which will permit a full yield of each variety
of established crop plant, except that the figures should be

-1-




n%@m. There were 51 measurement sites in ten fields. WHOE
SDWA Exhibit No. 104, a rough estimate of the variation in
leach fraction over a typical field may be derived.

The San Joaquin County Agricultural Commissioner supplied
crop acreages, crop yields, and on-farm unit crop values for
each of the major crops grown in the South Delta in 1981. This
material is submitted as SDWA Exhibit No. 108.

I will expand on the relevance of some of this data before
-we proceed to the use of this information to estimate crop
yield losses versus South Delta in-channel water quality.

PERCOLATION TIME LIMITATIONS

The reason why soils with low permeability require better
water for full crop yield can be illustrated by considering the
crop alfalfa, which has been the crop with the largest acreage .and
thesecond largest value in the South Delta., It is grown largely
in support of the County's large dairy industry.

Table 1 in the Consultants' Report, (SDWA Exhibit No. 103),
shows that alfalfa consumptively uses about 41 inches of applied
water depth per year. Page 8 of that Exhibit shows that 407 of
the South Delta's soils have percolation rates of less than 0.2
inches of water per hour. Furthermore, the operations of mowing,
baling, and bale hauling compact the near surface soil and
further reduce percolation rates. With 0.15 inches per hour
of water percolation, the time required to percolate 41 inches
of water is 273 hours even with a uniform distribution of applied
water (i.e. 41 inches + .15 inches per hour = 273 hrs.).

-5




No salt flushing can take place unless that time wm exceeded.

With six hay harvests per year, the time HwacWNm& to mow,
cure, and bale the hay makes it very difficult to get more than
two irrigations per cutting, or twelve irrigations during the
crop season. More than one extra irrigation im the fall is risky
on tight soils because of the possibility of an early rain after
a wmnm.mmww irrigation which could drown or water damage the
crep- On the other hand, if the winter turns ocn to be dry,
most of the 41 inches has to be percolated by irrigation. This
then requires about 21 hours of soaking time per irrigation in a
dry year with no effective rainfall (273 hours + 13 irrigations)
or 17 hours in a normal year (with B.4" effective rainfall- per
SDWA Exhibit No. 103, Table 1) before any leaching takes place.
This soaking time is long enough to cause serious water damage
to the alfalfa plants on a tight soil. This is why the 0.04 leach
fraction shown on Table 3 of the Report is a plausible leach
fraction for alfalfa on the tight soils. Figures 1 and 2 of the
Report show that alfalfa crop loss occurs in this case with water
salinities over 275 or 325 mg/L TDS depending on rainfall. Table 5
shows a 480 ppm TDS requirement for full yield with a .07 leach
fraction in a dry year.

My own measurements with tensiometers in one of my fields
demonstrated that it was diffiecult to get any leach fraction in
the low permeability areas when growing alfalfa.

It is somewhat more feasible to get a larger leach

fraction with an afihual crop having a shallower root system and

-6-




ﬁﬂb Emi IRRIGAT w_ WATER QUALYTY REQUIRED ! ]
aor
POTENTIAL ) | Requirement par U.G, Requirement with Requiremnit with

1971-75 Exhibit 2 (Uaiform allowance for safl variable soll and
i woil and "a3 needsd” varishilicy with a 4 day delay
irrigation frequency) in alvernate
' irrigations from
’ "as needed”
schadule

w._bu...-rncuﬂuso. Irrigation |Corrasponding
nrm-ﬂ_m- uhn.w”l m; t-nmm- !_hwaau.l]n 1 for

' of a Quality o

wvatar) L Nesded Typical E.l_.nu

D 1 F o ) |
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0.7 (450) . .63 (800 Carrots and

1.1 (700 . .0 ttor than 600{3iatias Fac®
L85 (530) . .7 4 etter than 450jPotatoss

o7 (839

Inuty . ’
ceachos: _ 10 ¢4
apricots,

Lattuce and . .
onfons 0.85 (540) - 0.75, (480)
Seadlings

Tomatowy g BEEE fapoal 4 ashisving good surwi:

agar  Bante bacome lMurumbl 150 TDS and as -Inl..n."h.ﬂﬂ [ ] -
Onione s highar ratures, winds, and low humidity,
- Lattuce with -ndl.n w01l of sheping and meintaining accurate s4ed bad shapes,

+ All cases ssrume best cemmaon irrigation practices with Flood and furvow irrigation, and reascnable provision of
drain ditches and drainsge pumps. All csses mesume oo long range salinity build up,

+ Average lssch ratio, Col, D, determines input to groumbmter. Rsmoval of groundwater becomss mors difficult when

aibis groundwater lavels must be balow deap raot somes and when slevationa AYA MAT Bea lavel,

« U.C, Southern Dalta Salinity Survey data®is assumed to be re efentative and is nsed to determina a lssch ratio in
Col. ¥ which will be achisved or excesded in 90% of a ¢ pical fisld which has the average laach ratio in Col, D. This
Col, F lmach Tatic detarmines the crop yleld for 90% of tha fleld with full yiald watar quality. .

. m".a:.-nﬁ- gorminated with beat established methods on reined row beds by furrow irrigation and planted at appropriate

tes for crop.

+ Assumes adequate leach by irrigation, f.e., doesa not assume rain leach .

bgﬂrnnaungm;lﬂnﬂ_n-ncnnmnﬂ U.¢. Exhibie 2,
* See: Exhibit U,C, 7




IMPACT OF SAN JOAQUIN RIVER QUALITY
ON CROP YIELDS IN THE SOUTH DELTA

G. T. Orlob

INTRODUCTION

The agricultural productivity of lands within the South Delta zmwmﬂ
Agency is dependent upon both the quantity of water that enters the Delta
at Vernalis and its quality. It is also determined in part by the nature
of soils, i.e, their permeabilities and leaching requirements to avoid
excessive accumulation of salinity during the growing season. In aoamqmd.
fine textured soils such as those that comprise the major part of South
Delta lands have lower permeabilities, and thus require higher quality of
applied water to assure optimal crop growth without loss of yield.

To demonstrate the nature and dependence of agricultural productivity
in the South Delta on San Joaquin River quality, it is necessary to consider
the following factors:

1. Soil n=m1mn~quwﬂ¢nm.

i.e. permeabilities and field leaching
fractions, and variability of these over the lands of the
South Delta,

Crop yields in relation to water quality, soll characteris-
tics, and crop type,

Quality of water available in South Delta channels during
the growing season, and

Cropping pattern and crop value for the South Delta.

SDWA EXHIBIT NO. 114
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Table

5. Estimated Loss of Crop Revenue Due to Water Quality Degradation,

Case Study: 1976 and 1976 With New Melones Operation
’ Loss of Crop Revenue, dom $
1 . 2 Actual 1976 1976 w/N.Melones

Crop Area Unit Value™ Mkt.Value AY/100 AC AY/100 AC

acres $/acre 10° § ‘ $ . $
Beans 9,840 656 6.46 0.406 2.62 0.331 2.14
Corn © 1,070 563 6.23 0.20 1.25 0.105 0.65
Alfalfa 31,980 732 23.41 0.102 2.81 0.051 1.19
Tomatoes 17,220 2110 36.33 0.111 4.03 0.052 1.89
Fruit & Nuts 6,150 2154 13.25 . -0.359 4.76 0.199 m“mp
Grapes 1,000 1358 1.36 0.169 0.23 0.093 0.13
TOTALS wm.mmcw 87.04 15.70 8.64

! 1971-75 average

2 1980 San Joaguin

3 Does not include

County Agriculture Department

50,740 acres of salt tolerant crops

14




What needs to be examined in order to
change existing water quality objectives?

Statutes, regulations, and policies
What 1s necessary to protect agricultural beneficial uses?
South Delta crops
South Delta soils
Do current standards provide protection?
Reasonable use of water

Impacts resulting from any change




Statutes, regulations,
and policies



(A)  The State shall develop and adopt a statewide antidegradation policy and identify
the methods for implementing such policy pursuant to this subpart. The antidegradation policy
and implementation methods shall, at a minimum, be consistent with the following

(1)  Existing instream water uses and the level of water quality necessary to
protect the existing uses shall be maintained and protected.”

“(3) Where high quality waters constitute an outstanding National resource,
such as water of National and State parks and wildlife refuges and waters of exceptional
recreational or ecological significance, that water quality shall be maintained and protected.”

(40, CF.R. § 131.12))




STATE WATER RESOURCES CONTROL BOARD
RESOLUTION NO. 68-16

STATEMENT OF POLICY WITH RESPECT TO
MAINTAINING HIGH QUALITY OF WATERS IN CALIFORNIA

NOW, THEREFORE, BE IT RESOLVED:

1. Whenever the existing quality of water is better than the quality established inpolicies as
of the date on which such policies become effective, such existing high quality will be
maintained until it has been demonstrated to the State that any change will be consistent
with maximum benefit to the people of the State, will not unreasonably affect present and
anticipated beneficial use of such water and will not result in water quality less than that
prescribed in the policies.




Section 12232. Duty of state agencies not to cause degradation
of quality of water

The State Water Resources Control Board, the State
Department of Water Resources, the California Water
Commission, and any other agency of the state having jurisdiction,
shall do nothing, in connection with their responsibilities, to cause
further significant degradation of the quality of water in that
portion of the San Joaquin River between the point specified in
Section 12230. (Added by Stats. 1961, c. 1454, p. 3300, § 1.
Amended by Stats. 1967, c. 284, p. 1448, § 136.5, operative Dec. I,
1967.) |




California Water Code Section 13241

§ 13241, Water quality objectives; _uoaonn_h_g, pre-
- vention of nuisances

Each regional board shall establish such water quality
jectives in water quality control plans as in its judgment
nsure the reasonable protection of beneficial uses
and.the prevention of nuisance; however, it is recognized
that it may be possible for the quality of water to be
changed to some degree without unreasonably affecting
bebeficial uses. Factors to be coiigidered by a regional
board in establishing water quality objectives shall in- |
clude, but not ‘necessarily be limited to, all of the
-(a) Past, present;-and probable future. beneficial uses
of water. L :

(b) Environmental characteristics of the hydrographic
unit under consideration, including the quality of water
availablé thereto. . -~ i )

(c) Water quality conditions that could reasonably be
achieved through the coordinated control of all factors
which affect water. quality in the area. . ,

(d) Economic considerations:

(e) The need for developing housing within the region.

(f) The need to develop and use recycled water.
(Added by Stats.1969, c. 482, p. 1061, § 18, operative Jan.
1, 1970. Amended by Stats.1979, c. 947, p. 3272, § &;
Stats. 1991, c. 187 (4.B.673), § 2.) ‘




What 1s necessary
to protect
Agricultural
beneficial uses?




South Delta crops
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South Delta soils
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B LoAwy sAND
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SDWA SOiL TYPE SPREADSHEETY

USDA SON.

CLASSIFICATION NO. * SO TYPE NAME PERK RATE {inthr)
118 Capay clay 0.1
118 Capay clay 0.1
120 Capay clay, saline-sodic 0.1
12 Capay clay, wet 0.1
122 Capay-Urban land complex 0.1
16 Jackione clay Io.a
181 Jactone-Urban land complex 0.1
274 lows clay, partially drained 0.1
753 |Egbert sty ciay loam. partially draied 6.3
154 bert sity clay loam, sandy substralbum, partislly drained 0.3
197 _zw Siity clay Ioam, partially draiod 0.3
108 _”:ea_ clay loam, partiaity draired 0.3
231 Ryde sity clay loam, organis substratum 0.3
267 [Vedias silty clay loam 0.3
110 iano clay loam 0.5
148 0.5
152 0.5
156 0.5
158 0.5
167 Gral @ clay loam, partially drained 0.5
L] Guard ciay loarm, drained 05
211 [Pescadsro cay Icam, parially drained 05

250 Ryde day loam, pariially dra 0.5
232 Ryde clay loam, sandy substratum, partialy dramned 0.5
243 loam Ity drai 0.5
244 Scribner clay loam, aandy substratum, partially dramed .5
252 Slomar clay loam 0.5
253 tomar Clay loam [0.5
258 Trahern clay loam, partially drained 0.5
268 ernalis cay loam 0.5
269 Vernalls clay loam, wet 0.5
281 Zacharias clay icam 0.5
282 Zacharias gravelly ciay lcam 0.5
261 Valez 3 foam, i sUDStTat, drained 0.7

204 eiter mucky ciay loam, dralned 1
233 Ryde-Peitier compiex, pardally drained 1
108 [Arerits, saline-sodic 1.5
130 Columbia fine sandy loam, draned 1.5
131 __|Columbia fine sandy loam, parbally drained 15
132 Columbia fine sandy joam, channeled, partially dralned 1.5
133 Columbia fine sandy loam, dayey substratum, partially drained 1.5
134 Cometa sandy ioam 1.5
137 Cortina gravelly gandy loam 1.5
147 Disllo sandy joam, clayey substratum, drained 1.5
157 Jﬁwwﬁ sandy lam 15

168 rangevilie fine sandy ioem, partelly drained 15
175 Honcut sandy loam 15
180 Kingdon Tine gandy faom 1.5
103 [Madera sandy loam 5
196 Mantaca fine sandy loam 1.5
153 Montpelller sandy loam 1.5
@ loam 1.5
223 Relll loam 1.5
265 Veritas sandy lvam, parilally drained 1.5
208 Veritas {ine sandy loam 1.5
108 {Bizgani loamy coarsa sand, partially dralned 3
142 Dethi loamy sand 3

3

745 ello 5army sand




146 Defio lcamy sand, partially drained B

254 Timor loamy sand _m

255 Tinnin loamy coarse sand 3

250 |Tujunga loamy sand 3

144 ello sand, partially drained 4

160 Kinglia muck, partially draned %

191 Kingile-Ryde complex, partially drained 4

224 Em mucky silt loam, partially drained 4

225 Rindge muck, partially drained 4

1589 Fluvaguents .5 {variabie)
183 % ranciscan complex .5 {variable)
214 Pits, gravel >4

186 |Kaseberg loam 110 3 (hardpan @ 10" typ.)
288 i




Do current standards
Provide protection?

Testimony presented in 2003 hearing Regarding
Petition for Long-Term Permit Change by Merced
Irnigation District, et al.




TESTIMONY OF WILLIAM SALMON

My name is William Salmon. I reside at 7615 West Undine Road, Stockton, California. Up through 2002 I was the manager of
ABF Services, Inc (“ABF”) and am now a consultant to that company. I also own and lease other property in the South Delta which I farm
separately.

One of the parcels I farm separately is located on the west side of Union Island as specified on SDWA 2 attached hereto. It is
approximately 457 acres and is owned by Mr. Robert E. Thorsen. This property is irrigated by diversions on Old River. As the land is below the
water level, we have traditionally used syphons to divert the water. SDWA is separately providing title documents which I am informed indicated
this property is riparian to Old River.

Since approximately 1999, the summer water levels along Old River adjacent to the Thorsen Ranch have been lower than they
have been in the past. At low tide during these years, ] have been unable to operate the syphons when needed which forced me to rely more
heavily on the high tides. This in and of itself interferes with my need to irrigate the crops when necessary. My observations during these times
confirm that the high tides were no longer sufficient for this purpose, and my farming operations were adversely affected. Although there is a
certain amount of flexibility in irrigation, we were unable to divert sufficient water when needed, and crop yields were incrementally decreased.

In 2002, the problem again presented itself and appeared to be worse then before. With the help of the South Delta Water Agency,
DWR and USBR were brought into the process. After various investigations and negotiations, DWR hired a contractor to install temporary
pumps for me and my neighbor who is experiencing the same problem. The cost to DWR was/is tens of thousands of dollars. Although we had
certain minor problems, the pumps were adequate to allow me to irrigate when needed. The pumps were removed this past year in October.

I am informed that DWR will again offer to install the temporary pumps this year. If not, I will be unable to irrigate the Thorsen
Ranch when needed during peak summer months which will decrease crop yields. This conclusion is based upon the fact that the year appears to
be another dry one and that the CVP and SWP will again seek to increase summer time pumping.

The Thorsen Ranch is downstream of the three tidal barriers and does not receive any benefit from their installation and operation.
I am informed that those barriers actually result in an additional decrease in water levels in my area. In this area the low tide is lowered by the
federal pumps which divert 24 hours per day. The state project takes water into Clifton Court Forebay at times other than the low tide. However,
when Clifton Court Forebay is filled, the water levels around my diversions drop significantly.

Any further increase in export pumping by the state and federal projects would most likely further lower the water levels on Old

River near the Thorsen Ranch. My protection from this is DWR’s voluntary help in providing temporary pumps. There is no written or verbal
agreement with DWR or any other agency to provide these temporary pumps to me.

SDWA 21



As manager of ABF, I farmed a piece of property at the east end of Grant Line Canal as indicated on SDWA 3 attached here.
SDWA is separately providing title documents which ] am informed indicate this property is riparian to both Grant Line Canal and Middle River.
The crops on this property have included walnuts, grapes, beans, alfalfa, tomatoes and other row crops.

In the last few years, I have noticed an increasing and substantial damage to the crops resulting from salinity. This problem has
been verificd by representatives of the Ag Extension Service and by a laboratory analysis done by my fertilizer representative at John Taylor
Fertilizer. SDWA 17 is a copy of the tissue analysis of the walnuts. It indicates acute chloride toxicity.

'SDWA 18 and SDWA. 19 are certain water quality sampling data from DWR for Middle River and Grant Line Canal, the two .
places from which I diverted water for this property. The Middle River data for 2002 shows EC levels in the 700 and 800 range for most of the
year, especially in summer. The Grant Line Canal data (measured at Doughty Cut) shows EC in August was generally above 800 and sometimes
900. For the summer months in general, the level was most always above 700, though of course there were fluctuations. The EC objective at
Vernalis for agriculture during the summer months is 700. _

I have also attached some pictures as SDWA 20 which show some of the salt damage to the crops. Copies are difficult to view, but
they do show the burned margins of the leaves and arrested growth associated with the salt damage.

The data for the damages in 2002 are as follows. The 105 acres of walnuts had a decrease in yield form 254,580 tons in 1999 to
105,380 in 2002 for the Payne variety and 85,420 tons in 1999 to 33,440 tons for the Westside variety. There was obvious leaf burn and stunted
growth on the walnuts for the salts. Although the orchard would have to have been removed eventually due to a virus, it still should have had
many more years of production left. However, I had to remove the orchard in 2002 because of the decrease in yield at a cost of $450 - $550 per
acre which included tree removal, root removal and associated labor.

The grapes are 47 acres of the Chardonnay variety. The sugar levels necessary to allow harvest for the coniract I have were never
reached, the grapes actually began to turn into raisins and the vines to defoliate. Although 1 did harvest some of them for juice, basically the
entire crop was lost.

Beans were planted on 68 acres. The stunted growth of the plants was very obvious and the crop yield was one-half of other fields
using the same seed and cultural practices. This acreage yielded 10 sacks per acre while the others were 20.

To address this problem over the years I have applied soil amendments such as gypsum and have flooded the fields in winter to
attempt to flush out the salts. However, the soil ph in combination with the salty water binds the chlorides and prevents leaching. The walnuts
and grapes acreage are installed with tile drainage, but even that aid to drainage was inadequate.

Any actions which will increase salinity flowing into the South Delta will simply incrementally increase the harm which the ABF
farming operation is subjected to each year.




Salmon Property Discussed in Testimony V¥

—et]  LOWER ROBERTS
rotma N 1SLAND uaonnn-__ \
-~ TRACT ’

'PER .__oznu “ MIDDLE ROBERTS

IsL bzo : #

— .mw:.a,nq

VICTORIA

1SLAND -




TESTIMONY OF KURT SHARP
STATE WATER RESOURCES CENTRAL BOARD
PETITION FOR LONG - TERM .zc_,zm_aw INVOLVING
CHANGE IN PLACE AND PURPOSE OF USE OF
MERCED IRRIGATION DISTRICT, MODESTO IRRIGATION DISTRICT

AND TURLOCK IRRIGATION DISTRICT

1 am one of the managers of R.C. Farms, Inc.

R.C. Farms, Inc. is the owner of land riparian to the Szan Joaquin River on Lower Roberts
Island downstream of the confluence with Old River and upstream from the confluence with
zm&.un River. Said land is within the Central Delta Water Agency. Attached hereto as Exhibit
A is a map showing the land. CDWA Exhibit 6 is a chain of title prepared for said land.

The land currently abuts the San Joaquin River and it is my understanding of the documents in
the chain of title that the land has never been separated from the San Joagquin w.:_ﬂ.

As an owner of said riparian lands, R.C. Farms, Inc. is entitled to divert waters from the
San Joaquin River for reasonable beneficial uses upon those lands. R.C. Farms, Inc. and its
predecessors in interest have so used said waters for irrigation at various times of the year 4nd in
various quantities for a period extending back to the late 1800's.

The months of special concern for R.C. Farms, Inc. on the San Joaquin River are April
through August, the peak irrigation months, and water quality is of great concem to R.C. Farms,
Inc. vonwﬁm it impacts the crops that R.C. Farms, Inc. grows.

Salt in the #rrigation water adds to the salt in the soil and soil water. When the

concentration of salts in the root zone of growing plants reaches a high enough level the plants

1



suffer and in some cases die. Because of different soil and drainage conditions in the fields the
salt problem varies. Some of E.o fields have areas which are already high in salts. Adding
additional salt will increase the salt accumulation in the soil and damage the crops. There is also
a problem at the time of seed germination if there is too much salt. The adverse effects of the
salt on the crops is visually munE.mE. |

Attached hereto as Exhibit B are the results of a m.odEwQ 7,.2003 soil sampling on the
subject WO Farms, Inc. Jand. Sample #3 which was taken from the field in the northwest
portion of the land shows a high level of sodium.

Except for approximately 28 acres in the northwest comer of the vwovﬂ.@ the fields are
presently planted to asparagus which is about & years old and will be likely plowed out within
three (3) years. Current plans are to plant the fields into field corn or wheat mo:o.ibm the
removal of the asparagus. .

1 have been involved in farming the subject lands for Ac<an z.wu {10) years and the salt
damage areas are getting worse. Because the surface of the land is substantially below the water
level in the San Joaquin River which abuts the property the fields are constantly receiving water
which “seeps” from the river. We attempt to hold the water table below the ground surface by
way of drainage ditches from which the excess water flows into the Reclamation District 684
canals and then is pumped back into the Delta.

With the asparagus we apply water from the San Joaquin River by annually flooding the
fields in November and December. This is the customary practice which I believe is intended to
facilitate the leaching or driving down of the salts. When the fields are planted to field corn
water is applied to the portions of the fields farthest away from the river starting in June or July
and omumuaum on about ten day intervals into late August or September and then the fields are

2



flooded in November and December. The portions of the fields near the river receive sufficient
subirrigation from seepage. .;.nma portions of the fields are also flooded in November and
December.

The customary practices are no longer sufficient to control the salt buildup in the problem
areas of the fields. Artificial leaching such as is customary for potatoes is costly and
economically infeasible for the crops which we grow.

R.C. Farms, Inc. has farmed said land for over twenty (20) years. The water quality at
Vernalis affects the quality of the water in San Joaquin River abutting said lands. The water
from the San Joaquin River seeps mnwo and is also applied to the lands of R.C. Farms, Inc.
Typically higher salinity in the San Joaquin River at Vernalis means higher salinity in the R.C.
Farms, Inc. wim.mmon water.

As salinity in the seepage and applied irrigation water increases, the salinity in the soil

water increases thereby adversely impacting the crop production.
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Reasonable use
of water




I Sec C
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DESIGN MEMORANDUM NO. 5 JUNE 1865

NEW MELONES PROJECT

Stanlslaus River, Californta

-WATER QUALITY CONTROL

U.S. ARMY ENGINEER DISTRICT
" CORPS OF ENGINEERS
SACRAMENTO, CALIEORNIA




" 9, .Beneficiaries., - The Public Health Service report indicates
the beneficlaries of water quality control operation would be wide-
mu..nmmh 'The' following is quoted hu.oa the report.

~ Benefits uomE.ﬂEm from providing water mou. water
quality control in the New Melones Project will be

~ widespread, They will accrue to hundreds of thousands

~of people utilizing, for a wide variety of purposes,

the reach of the Stanislaus River fram the proposed
damsite to its mouth and the reach of the San Joaquin
River fram Vernalis to its mouth, a total stream distance
of 148 miles, The estimated irrigation diversions from
the San Joaquin River in the year 2025 of 1,000,000
acre-feet is equivalent to a full supply of Hu.u.u.mmﬁ.os
water for about. 330,000 acres. Recreational and sport
fishery use of the Sacramento-San Joaquin Delta is cur- :
rently estimatéed at 2,780,000 recreation days annuelly and

" ig projected to reach 13,878,000 recreation days

- annually by the year 2020. . Over half of this recrea-

- tionel use may be sttributsble to the San Joaquin
River portion of the Delth. Although it is impos-
sible to identify benefits accruing to any single
individual, such benefits are likely to be very-
- amall, ..Eﬁ reaches of the streams affected pro-
. vidé outdoor recreation for i.mw._..ap.m residing in
other areas of California.and in other states of
the Nation a8 well as local residents. Agricul-
dE.mH ‘and industrial nano&._ﬁmm H.onc.omm in the
-area are distributed ._“H.o:muozd the . zwﬂon

R. 29 Sep 65




California Water Code Section 12202

§ 12202. Salinity control and adequate water supply;
' substitute water supply; delivery

Among the functions to be @BS%& by the mﬁmﬂo Water
Resources Development mwmﬁa. in coordination with the
activities of the United States in providing salinity control
for the Delta through operation of the Federal Central
Valley Project, shall be the provision of salinity nona.o_
and an adequate water m—ﬁv@ for the users of water in the
Sacramento-San Joaquin Delta. ' If it is determined to be
in the public interest to ﬁ_.oSao a substitute water supply
to the users in said Delta in lieu of that which would be
provided as a result of salinity control no added financial
burden shall be placed upon said Delta water users solely
by virtue of such substitution. - Delivery of said substitute
water supply shall be subject to the provisions of Section
10505 and Sections 11460 to 11463, inclusive, of nE code.
?&Q&QMEQG% ¢. 1766, p. 4247, § 1)




California Water Code Sections 12204 & 12205

© § 12204. Exportation of water from delta .
In determining the availability of water for export from
the Sacramento-San Joaquin Delta no water shall be

exported which is necessary to meet the requirements of
Sections 12202 and 12203 of this chapter. (Added by

Stats. 1959, c. 1766, p. 4249, § 1.) .. | o
§ 12205. Storage of water; integration of operation and

management of release of water

It is the policy of the State that the operation -and
management of releases from storage into the Sacramen-
to-San Joaquin Delta of water for use outside the area in
which such water originates shall be integrated to the
maximum extent possible in order to permit the fulfili- |
ment of the objectives of this part. (4dded by Stats. 1959,
c. 1766, p. 4249, § 1.) . | o




California Water Code Section 11207

§ 11207. Primary _.E._x.nnu

Shasta Dam shall be constructed Ba Ean E.BE.& mon
the following purposes: n

(a) Improvement. . of umﬁmmnob on. Eo mmﬂmﬂoﬁe

" River to Red Bluff..

(b) Increasing mooa Eoﬂonnon in the mmﬁmBonS
Valley. |

@ mm._E& control in the mwﬁ.mBn:S.me .— oma.E.
Delta. -

Ev mﬂou.mmo mba chEumnon oH the iﬁﬂ. m:E% 0n Ea_. |
Sacramento River for irrigation and domestic use. (4dd- -
ed by Stats. 1943, c. 370, p. 1896.)




Is it reasonable to meet the 0.7 EC
Objective in the South Delta?

SWRCB has already determined what is necessary
to protect agricultural beneficial uses.

0.7 EC Objective developed 14 years ago
Implementation delayed repeatedly

Meeting salinity standards with the use of stored
water required by statute




Methods to meet Southern
Delta salinity objectives:

Control drainage, dilute upstream flows, use Friant,
use San Luis Reservoir, recirculation, exchanges,
purchases, barriers, New Melones releases or
combinations of the above.




What have DWR and USBR done to help them meet
the more restrictive three interior South Delta standards?

Control drainage? NO.

Dilute upstream flows? NO.

Use Friant? NO.
Use San Luis? NO.
Recirculation? NO.
Exchanges? NO.
Purchases? NO.
Barriers? KIND OF.

New Melones? YES.




CAN IT BE AN UNREASONABLE USE OF
WATER TO PROTECT SOUTHERN DELTA
AGRICULTURAL BENEFICIAL USERS BEFORE
WE KNOW HOW THE OBJECTIVES WILL BE
MET OR HOW MUCH WATER WILL BE USED?

No, 1t cannot.




Impacts resulting
from any change




Relaxation of Vernalis Standard would likely
result in decreased releases from New Melones.

Decreased releases results in decreased Delta inflow.

Decrease Delta inflow transfers Delta outflow obligations to others.

Decreased San Joaquin River flow transfers water quality and
consumptive use obligations to others.

Delta is a tidal pool and therefore there is always water in the channel.

Obligation for salinity control set by statutes.

Decreased Vernalis quality worsens export quality, CCWD quality, etc.




Changing the three interior South Delta Objectives
negates over 30 years of scientific investigation,
critical thought, and consensus, rewards 30 years of
inactivity by the USBR, and dooms South and
Central Delta agricultural diverters to perpetually
suffer the adverse impacts caused by upstream
diversions and exports.




Update on South Delta
Improvement Program (“SDIP”)
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South Delta Water Agency recommends

Maintain 0.7/1.0 EC Objectives

Extend 0.7 EC standard to include March and September

Add additional compliance locations based upon
flow patterns resulting from final SDIP




Accompanying this presentation is testimony of
Alexander Hildebrand on behalf of the South Delta Water
Agency. Mr. Hildebrand’s testimony further explains the
issues involved in determining the appropriate water
quality standards necessary to protect agricultural
beneficial uses.

Also accompanying this presentation is the March 10,
2005, letter from Mr. Terry L. Prichard, Certified Consulting
Professional Agronomist and Soil Scientist regarding recent
developments affecting the determination of water quality
objectives .




