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~ITED STATES + 
DEPAR~4E~T,' OF , T H E  I M ~ R I O R  • 

BUR~U OF RECLAMATI~ 

Branch  o f  D e s i g n  and C o n s t r u c t i o n  ~ r a t o r y  R e p o r t  No. 145 
~gineering and C~'ological C0ntrol )ry 

and Research Division 

b' 
Denver, Colorado 

Jul~ 10, I?A~ mg 

Subject: Skeleton outline of a plan for 
gation Water Supply and Salt-Water 
'San J o a q u i n  Delta Region-Central 

Io There has been in~ la 
19~3, a study involving the 4~a 
Josq~ t l l  and Saorm 
t i o n  and s~udy o f  
intrusion o f  ~he ( 
the Sacramsnto Ri~ 
t h e  t e r m s  o f  t h e  " 

o f  initiating the 
various alternati~ 
in indicating the 
o f  so~e of the in~ 
studies have reac~ 
a d o p t e d  as  a basis 
The p l a n  suggestec 
tlon can ~ integx 
be det, e ~ e d  by Project Plam~g 
and by" field experience. + +. 

2. The conferences, tests, a: 
laboratory program °have led ~o the fo 

+ , +  

,+ 

s i n c e  . M s ~ h  • i + 

(a) The sustained flow in th 
inanely 600 s.f. with a polluSion 
of total dissolved solids. Thequalit~ of 
water for flows of 15,000 s.f. is now some~ 
p.p.m, of total dissolved solids. .... 

(b)  The " C o n t r a c t  f o r  Exchange o f  W a t e r s "  d a t e d  J u l y  2 7 ,  1~39~ ; 
states in part: +. + ~ ~.+ +- • 

• i.+ 

"The wsightedl annual average of dissolve~ solids .in+~sub.-, ~"..!i 
stitute waters delivered %o Contract.ing Companies pursuant .~ ~ : 
to this contract shall n o t  e x c e e d  by more than thi~y-five + i~ 
percent (35~) the weigh~edlannual average of dissolved solids ~: ; ~ ; ~!~ 
which would resultlf all ,of such waters had been ~aken from "'~i~ =~.I~;~ 
t h e  S a c r a m e n t o  R i v e r ,  a t  the ,  h e a d  o f  S n o d g r a s s  S l o u g h ;  p r o -  +. 

v i d e d ,  however ,  t h a t  ~hs w e i g h t e d  a v e r a g e  o ~ ' d i s s o l v e d  ' s o l i d s  i n  J:~+ ~, / + 

'+~,/: 
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waters delivered to the oont~racting companies from Octob.r " 
1 o f  any y e a r  t o  June 30 of/~,i~he fo~lowingTyear , ,  ~,shall no t~  
exceed 200 parts per million; and the weightsd avera~elof ~ 
dissolved solids in ware ...... 
companies from ~uly l ' t c  
not exceed 300 parts per 
t u t e  'waters  s h a l l  be t ake  .... 
between the head of Templ 
streams entering the San~ 
Slough and the mouth of t'~ . . . . .  

~r . . . .  " - A ~ U ~ . ~ .  v , y  L.J a£ ' ]  reaches the Delta-Mend0ta lmAmp:L 
could be accomplished by build~ 
west sides of the delta to carry ~ne San J 
near Mossdale to Suisun Ba~ 

This bypass will be req 
other remedial measures, tc 
from Pollution by San Joaqu 
increase in quantity and de 
use develops. 

Under present conditi¢ 
River would flow into the 
sulting contamination wou~ 
of the San Joaquln flOWo 
contains i00 parts per roll 
allowable "pollution that m 
p.p.m, of dissolved solids 
San Joaquln River flow is : 
or 180 s.f. ofl0OO P.p.s. 
Sm~ Joaquin River with a g 
qu~mlity of a given Delta-M, 
pumping load, the poorer w: 
and quality of San Joaquin 
practically independent of 
mento River Water. 

The proportion of San Joaquin ware 
intake could be reduced to 50 percent 

/ 
L 
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mento River. - . . . . . .  5 ~ , , ~  ~ranszer flow frmm the Sacra- 

(c) The .maximum consumptive use in the delta will be 3600 s.f. 
of which 2AO0 will be used in ~the San Joaquln portion and 1200 ~n 
the ~acramento portion. The consumptive use varies from 500 ,to 
3 6 0 0  Solo 



(d) The delta can be protected from ocean salinity by ~- • 
vidlng the required net outflow. This ~utflow is the same • 
whether the State Plan of diversion or the Closed channel is .... 
used. The only change ~that Occurs in the delta du 
tion of the State Plan is that the~ entire stretch 
from its .mouth to the 
uniform salinity due t ! 
The ocean salinity at 
by operation of the St~ 
parts per I00,000 of Chlorine and may be zero,- ~ ~ • ii~i 

(e) To protect the de: he intrusion 
ocean salinity, it has be~ etin 27 that the ~i~.~ 
salinity at Antioch.must be m~ "~ ~ ......... 
of chlorine per lO0~O00 parts 
accepted that this con~,~itionc 
total net flow of 3,300 s,f. 
results of the present studies 
only if the most unfs~¢orable f 
those used in its determinatic 
materially longer ~han those c 
under Central Valley Project c 
be more nearly 5,500 s.f. The 
~ost unfavorable future hydrojg 
~y a n  amount d e p e n d i n g - u p o n  th 
estlmate~ of flows required fo 
ing pages are based upc . . . . . . .  
which requires a contrc 
consumptive use of 3,6C 

(f) With the Delta- 
extent of ~,600 s.f. a~ 
water the factorc contr 
are repulsion of ocean 
of the San Joaquin port 

• -~, ? 

r ~J . 

Junction near llinsville which requires th 
at this point be kept lowo .... 

(2) If the transfer above the junction was increased 
by opening and dredging Snodgrass Slough, the required ~ 
flow could be decreased to 18,000 s.f. 

(3) If the transfer of water through3nodgrass Slough 
is increased by pump~g, the required flow wouid be ~C~i~ 
s.f. 

~g) When the Quality of the~3e, lta~endota water with reset ~I 
to o~ean ea]~n~t 2 is cqnsidered the controlling factor in theWater 
requirements in the "Contract-for Exchange of Waters" quoted .in 

..... !~  ̧  

",,b 
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paragraph ,2( 
Sacramento t~ 
requirements 
ocean salinl 
the transfer £~ow. 

(i) With Snodgrass Slough not 
s.f. in the Sacramsmto~.River would be 
water transferred at Collinsville~.mus~ 
t h a n  i n  2 ( f )  (1 )~  

(2) z r  
quired flow 

(3 )  I f  t 
b y  pumping' ,  

3o The preceding tentative conclusions r~sugg~ 
development~ as follows : " • 

(a) Build Delta-Mendota pumpi~ 
section of Old River to provif- 

(b) Build.the 'bypass to dz 
Joaquin River from the delta 
'River water and the quality .and quan~y~-of-the 

ouch a, to te  ora ny, su'oh 
in the Old River. • " . . . .  

(C) Before thd"s " !~ 
Reservoir for salln~ 
additional reservoiz 
after that other res 
rain storage ahead .c 
needed for salinity 
develops in the San 
conditions become ob 
'Sacramento River by 
ally with no'pumping 
control of .salinity b~ ~ ~A=~..zrom 
was suggested in ',Report on Salt Nat 
Bulletin 22, volume I, state ~of-~Cali 
Resources, 1929, page 33, as follows:~: 

"Salinity in the delta can~ be controlled ~thr 
struction of storage reservoirs in the moun.tains ' " 
water could be ~.released during the season of low 
charge in the amount necessary to act as a natural, barrier " 
ag~st invasions of salt water. Mountain storage would !!~e ! 
a temporary expedient for t~e reason thatj/Ultimatel the~ 
will be use for all of ~the available fl~w f ' ~  ~~ y' ~ ........ ~ ' 

: ~om the ~rivers, . . . . . . .  
and the discharge into Suisun' Bay and thence t~ the oc.ea~, 
of water sufficient to act as-.a natural' barrler agaAnst-salt, 
~would be an economic waste..~ However,. storage created in 

- v  • • • r , '  
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might advant a 8 
salinity In th 
development ~of 
voirs f o r  the 
structed, thus 
Water Barrier. 

(d) As ' the prograffi o f  
field and model , : p e r f o r m ~ c e  to c 
quired to oontrol ocean ealinit~ 

(e) When ithe value of I 
natural barrier against ocq 
the construction of the ass 
w i l l  o c c u r  o n l y  when :~the ~ut 
quantity of fresh water~i~¢ 
against ocean salinity ~nt~ 
for operation of the salt-~ 
full development .of thewater resourc 
The time when .the salt-~aterbarrier 
w~,!l be the same from ~the :standpoint 
s, gainst salinity Intrusion whether th 
cross-channel is used. If, In order 
quality to meet the "Contract for ,the 
s h o u l d  be deemed n e c e s s a r y  %0 c o n s t r u ,  

because o f  
the delta 
needed eve: 
the closed 
Of t h e  sal '_  . . . . . .  , ~ .~ . . r . -  - i!~i.!i: 

4; ::This 
and salln~y 
D e l t a - H e n d o ~ a  
be .  J u s t i f i e d  ~ 
t h e  pro~ec . t  c a  
Project Planni..o ....... ~ ~c,~a~. 

5. An assembly report of 
during the course o f  studies an 
compiled, which, ~together with 
by the Branch of Project Planni 
plan. 

Approved .. J u l ~  -22 
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S. O. Ha.rper 
Chief ~ngineer. 
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