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Engineesring and Geological Gont.rnl .%o (Supplements Laborut.ory ’
and Research Division ~~ ' " Report No. 142)

L e Hydrauliq Laboratory

Denver, Colorado

Juy 10, 1944

Subject: Skeleton outline of & plan for{ leveloping th Dalta-!&endotl./‘lrri- . ,
gation Weter Supply and Salt.-'ﬁ’at.er Repulsion .in‘the Sacrament
San Joaquin Delta Region - Cantrali.Valley Project _cll:l.!'omi

1, There has boen in progreus in;th hydraulic _;labo aLory,: ainco .;Hu'ch
1943, a study involving the use of.a.model of the Delta region of the Sm
Joaguin and Sacramento Rivers in the Central‘ Valley of California. The opora- et
tion and study of the model ‘have’ uuggeat.a’ ‘s, general plan for, cmt-rolling the -
intrusion of the occean salinity into:the delta and for transporting water- rm- w
the Sacramento River to-the intske:of the: Delta-nendota pumpi.ng -plant -to mt
the terms of the "Contract for tbe~Emhange of ;Haters. . The. primary. purpose

of initiating the model studies was to'clarify the condition affectﬂng the .
varicus alternstive plans for development, but they alsc have been effective =
in indicating the pract.icabilit.y of ‘8 plan of dovelopnent whereby constmct:lon
of some of the initial project feat oild be ‘undertaken 'imediutely."'s The .
studies have reached a point whers it ‘becomes ‘necessary that ‘some plan be . :
. adopted as a basis for continuing 1ahoratory, field, and. ofﬁee invoatigltionu._; :
The plan suggested hersin is sufficiently flexible that. ‘the initial construs=- -
tion can be integrated with any variation for ultimte devclopnent that may . -
be determined by Project: Planning atudies 5 by.ffurt.her work in the laboratory, o
and by field experienco. oS st

2. The conferences, testa, and studiaa "in‘-connection”with the hyd.ranlie
laboratory program have led to the following tentstive' concluaions' : ;

- {a) The austainad i‘low in the San:Joaquin River 1& now. approa:i-
mately 600 s.f, with a polluti.on of 800 to 1,200 parts per million :
of total dissolved aolids. The quality of the Sacramanto River
water for flows of 15,000 8.f. is now somwhere betuun 100 and 120
pP.p.m, of tot.a.l disaolved solids. [T

(b) The "Contract for Exchansm of Ht.t.era" dated July 27,. 1939, .
states in part: . : . : i \

-"The uaightad annual average of diasolved solidn 1n sub—
stitute waters deliversd to Contracting Cwnpaniee pnrsua.nt
to this contract shall not exceed by more than thirty-five -
‘percent (35%) the weighted annual average of disaolved aolids
which would result if all of such waters hsd been ‘taken from
the Sacramento River at the head of Snodgrass Slough; PrO~ -
‘vided, however, that the weightod amrage oﬁ dissolved eol:l.sds 1n




r vater
ely this

This bypass Willbarequiredaventually, naddition, toany
other remedial measure 8, to ‘protect “the southern half of ‘the delta

from pollution by San -’Jo’aqui,n“Riy’e‘r‘-w,ater'irhi’ch“is‘ ‘expectedito ¢

inerease in quantity and decrease in qualit.yast.heﬂelt.a—liendot.a S

use develops,

contains 100 parts per;milli'on'a,p‘fy'"di_.aﬁo:’lv.vpd';;;gipli_ids\;,V.V e max
allowable *pollution that may ‘be ‘added by San -Joag in ws

Pepoll, of dissolved solids, i-Th':i_.s‘"‘};li_.mit;;woiild: :

San Joaquin River flow is more ‘than 400 8.f, of%

or 180 8.L. -0£1000.p.p.m, water, The greater:

San Joaquin River with & gi_ven:-pol‘](.ut;ﬁi'c_mj"__jt.‘l‘j_fewff:g 7
quality of a given"Dalta'—}!enddtq}ypumping~‘116'gd-." .the. less the.
pumping load, the poorer will be its quality for-, . g‘itr}'e”nfgl.qu‘antityj" ‘
and quality of San Joaquin River. Ilot,;.'f%;('I'Vliyih,‘:':i;bhtmj;'inaltim;ﬁ is
practically independent of .the»ma'gnit.ud‘e‘:of‘th’é_f* ransfer of Sa:

mento River water, S N R e

The proportion of San Joaquin:
intake could be reduced to. 50. pe
River
River,

¢ dam in place have'thy -
Delta-Mendota ‘water., A

¥, 20 Percent could ba accomplished

the transfer flow.from'j.the_,; ‘Sacrrﬁl?_-_-r, B st

umptive yse in the delta will _‘.b'e'.‘_‘3600_ é;'f.;";:f'
11l be used in the San Joaguin pdi'tion.angi'- 1200 4n = -
0 portion, The consumptive use varies from. 5_;00}1'.0




(d) The delta cﬂn}Be"pfﬁtebt§d ff6ﬁ oﬁehn“éaiihityhbitﬁfé;; Ff?} o

viding the'required‘n¢t outf;bﬁ,4;Thiﬁ:ﬁﬁ?flow is the sams -

whether the State Plan of[divgfaion,orgthe*dlosedjéhanhel is

used. The only]changeﬁthatfoccurs;1nythe‘daltauduéltq(oﬁegg.

- tion of the State Plan is that the: entire stretch of Old Hiver V
from its mouth to the Delta-Mendota pumping plant assumes & '
unifarm'salinityfduq“tq;thsfnegativeg;veragéffld#fdfith. i

' Tha-ocean‘salinityaat<§hefmagth.QImOIdvRi#eieﬁill?nqt‘
by operatibn*of.the“$ﬁ¢¢egPlah“andxwill;heanggrgate
parts per 100,000 of chlorine and msy be zero, ' |

(e) To protectVthe_daltajrpgidn*aga;nstﬁthd_intrus;bnjdf
ocean salinity, it has been’ concluded in bulletin 27 that the"
salinity at Antioch must be maint ned at ‘or le .
of chlorine per 100,000 parts of water. It has
accepted that this .condition could be maintaine by a.s
total net flow of 3,300 s.f. past-Antioch. It appears from the
results of the praaenpqstudiquthétgthiéﬁflowkﬂillﬁb?ﬁiﬁ{{idiant
only if the most unrqﬁotabld&@hpure,hydfographwig_'1milahgto*v:V
those used in 1ts-dgﬁefmination,Q5Ifﬁﬁhe}pqgibﬂ}ow1I¢ﬁﬁfldWQis}

materially lenger phan'thqgé_bffrécord;.as?mightiﬁegGXﬁéqggd;'

under Central Valley Project operation, the required f1
be more nearly 5,500 8.f, The control flow required for
most unfavorablﬁ,ﬁutureghydrﬁgraph,yillﬁbé}léﬁ tha

by an a:m:mr;l_t,f'd.-.gpem:_l:‘u‘_ig-‘--upz:n''c.he:‘;;,eq'xs.'_q-;se'_,;‘c,>¢i‘_g‘a;_.’_r._b‘&a.?_‘~= ograph;
estimeted of flows required for various con itions in-

ing pages are basadfupon;alléwfflqw pétiodﬁoffindéfiniﬁ” ength,"

wbich requires & control flow of 5,500 5.f., =nd:a sustained
consunptive use of 3,600 s.f. | .|

{f) With the Delta-Mendota pumping plant in operation to
extent of 4,600 s.f. and with no considerstion of quslity of
water the~factqrpUcontrolling;waﬁerf;eqpirqmgntq3infphé5d91ta;
are repulsion of ‘ocean. salinity and satisfaction of the nescds
of the.San‘Joaguin_pqrtipn‘otgﬁheﬂdélﬁ“”” s

(1)7W1th.SnodgrassfSlngh.ndﬁwopenédféffl@ﬁgofjéo;OOO‘g
8.f. in the~Sacramentowﬂiyérfﬁbuld;be'rthiredfbecauSQ,mq“’
of the transfer of water must takafplac@ﬁat;thdﬁ:iver ,fw
Junction near Collinsville which requires that. he salinity
at this point be kept low,. = 7

- (2) 'If'the.tranéferjéﬁdﬁé'tﬁé;juhéfibnfwééfihcré§3§dﬁwg,;;foV B

by opening and dredging Snodgrass Slough;‘the*feQuired;t&_ o

flow could be decreased to*ls,coo.g,;;.:rs

is increased by pumﬁiqé;fthéfréqnirédjfldw¥wbuld*be*i£;ﬁﬁﬁf;

{g) When the guality of the Dalta-Mendota water with respect ..

to 80 salinity is considered the contrelling factor in the wat

(3).If the transfer of Qat‘er”'}.hrough.,;Snodgmsa‘_s'loqgh S

or

requirements in the "Contract for Exchange of Waters" quoted in




&

paragraph 2(b). 1As§ﬁﬁiﬁgktﬁéfbypéss‘ébﬁétfﬁciéd;

; uc the flow in the - -
Sacramento Eiver required tbfsatisfy:thg}Délﬁg¢HQndqt;gpgyping,
requirements‘as»to,qualityﬂandﬁquabtiti¥%ﬁrbﬁéqﬁffh%ﬂdéltﬁ;Eaﬁin“
ocesan salinity,.andlmeet.cbﬁsﬂmpﬁivequégin?thajdelthfvgri :
the transfer flow, [ R O

* (3) If the transfer throug Snodgrass Slough
flow would be 14,000 s

by pumping, the requirgq

3. The precedi:ig‘, tent .
develnpment,'as_fol;égs:f ' L

(a) Build”béita-ﬂeuddtﬁﬁﬁépiﬁggpiﬁﬁﬁgéhd,cahéi.qndd:adge:;:. ’
section o: Qld-Rive;itb}prov;dejan_gpprqgghﬁtq&théh" pihg*plantg,ﬂJ ,
(b) Build the bypass to drain the polluted water o an

Joaquin’River'from,thé'dqltamunle§s{¢he1qﬁalityﬁdﬁ?thegSQCrampntp¢. o
'River water and the quality;andfqugntity;pfhihg&SanQJpaQQiqﬁniiérﬁ"“‘“'7
water are such as to justify; témppfa:ily;[éhch measures as the,. .. -
dam in the 0ld River, A Sal
(c)‘Before“théjqupply:orgé;céséﬁiaterﬁavailab
Reservoir for salinity;cqntrgljisHdePléted;j 11d- one. of t
additional reservoirs contemplated in the stateiwide “plan and;’
after that other resérvoira,HsucaéShively;;aSthqﬁi‘ “to mein-
tain storage shead of demands in order to st ;

1 Joaquin purtion of the delta. . or
_ ,objectiOnable;;tranSféﬁjmoré;waﬁdf
- ‘Sacramento River by buildingcSnodgraSBLSlputhQiye 
ally with Bopumping and eventusl y with a2 pumpin
control .of salinity by releases f e,
was suggested in “Report on Salt arrier”. by Walker R,

Bulletin 22, volume 1, state .of California, Division’of Wate

Resourcga,‘l929,-page§3w; as follows:: S

"Salinity in the delta can be controllad through con=
struction of storage reservbirsfinfﬁhéﬁmodnthihé;trqm,Hhic
'r‘could'beqraleased;during‘the seadon of low river dis
' necessary to act as & natural barrier ST
Mduntainjstorage'ﬁbuldfbef B

alt,

A




‘mountain raaervoira conat.ruct.ed mainly for other purposas
might advantageocusly : ‘be used ‘for ‘some ‘time to ‘control "the
salinityin the upper bays and dqlta channel during -
development :of ‘the: ‘requiremsnt. for fTul :

voirs for the ‘Purposs fnr which the

structed, thus deforr '

Water Barrier." :

(d) As ‘the pro 3 ,
field and model parformmce o’ datemin -
quired to cantrol ccean salinity. s

(e) Wnen, the value of. the fresh water Teq:
natural barrier against ocean salinity 'be

- the construction of the salt<water ‘barr ar. may ‘be.
will occur only wher ‘the .utllization of the difra
quantity of fresh water
ageinst ocean salinity - ‘
for operation of the salt-water: barrier becomes. SBE : &
full development of the' ‘water: reaourcea of the contral Vallay. ]
The time when the salt-water barrier. may be’ Justified.or r
will be the same from the standpoint of protection ‘of del
sgainst salinity intrusion ‘whether the: -state plan: r ‘the
cross-channel “is used, If, in order: to Trovid ser of suit

- quality to meet the "Contract for the Exchange. Waters,® it
should be deemed necessary to. construct ‘either the ‘¢losed ‘eross
channel or the ‘8alt-water barrier, the latter: ‘would:be: preferable
because of the water. :saved, the ‘more ‘positive protaction
the delta region, -and the fact that ;- ult.ima..aly, the Harrs:
needed even though the: -closed. channelvhad been tuilt, ‘The
the closed cross-channel- would be Qa hish porccntagu'o :
of ‘the salt-water barrier. A :

pumping plant and. canal ‘and: auch ‘codi
- be . justified bv ‘Branch of Project Planning studias.,f:_ ,
the project can be schadules for -future” ypine;
Project Planning studies may dictata.,_- N

An assembly report of al.l. informat.ion and Bupport:ln da & ace
hydraulic laboratory . ”.‘_fzbe:l.ng :
with field :mvestigations -and studies ‘being conducted
by the Branch.of Project Planning, will aupply data for developing the
'plmo

L)

Approved _July 22 _ .1914,

S. 0, Harper
Chief Engineer.
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