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_ CHAPTER I

INERODJCTION

The purpose of this report is to make of record the measurements
made and data collectéd in connection with the Water Supervision work in

the Sacramento-San Joaquin area during 1635.

Origin and Hlstory of WOr

The work was 1naugu“ated in L924 through thé efforts of tﬁe first
Sacramento-San Joaquin River Problcm; Conference and its Permanent ﬂommlttee
working with the former Division of Water Rights. A complete descrlptlon of
the origln, history and conduct of this work will be found in the 1924 and |
1926 Biemnial R@ports of the former D1v181on of Water Blghts, in Bulletln
Number 4 of the ‘same Division, and in Bulletin uumber 23 of the D1v1s~on of
Water Resources. The latter Bulletin vrings together all data and measure=

ments obtained in the five year period, 1924 to 1928, inclusive. Tn ter‘

Supervisor's reports for subsequent years are mimeographed as is the present |

report.

Objectives and Scopé

The work of SuperviSion is a measure of relief-in the difficulties
attendant upon Water'éﬁpply econditions and the use of water throughout the -

Sacramento-San Joaguin terrltoryg particularly on the Sacramento River and

in the Delta Region., The situation involves the major problem of satiéfying ‘

the water requirements for irrigation in both the Up-River areas and . the. *
Delta, for the control of salinity in the Dolta and Upper Bay arcas, and fdr
navigation above Saéramento ~g demanded by the Us. S. War Departmenty when; :
in nearly every'seaspn‘of the last twelve years, each one of ‘these require-

ments has exceeded the available Summer flow in the rivers. Pending ulti-



mate relief through the de&elopment 6f'fe§érvoir storage this situation has
been met{ through a provisional adminiéfrétién of stream flow and diversions,
There has been no adjudication of the water rights under which a water master
might definitely and equitably distribgte the exiStinglwater_Supply to those
entitled to receive it but it seems inevitable that such‘an,adjudication, or
a definite schedule of water priorities consummated possibly by mutual agree-
ment, must be developed, Its realization will requiré however, that there
shail bebavailabié reliébie And'accﬁrate>ddta bvér arlong périod of years
covering ali of the actuél diversions and uses of'wéfer, the stream flow,
réturn floﬁ, salinity,‘ané dil pértineﬁt hydrographic data,’ Lbbking to
this requirement, then, the Diﬁision of Water Resourcéé‘is;lconcurrently
with the provisionel stream administration, continuing the investigations
and all meésuremeﬁfs neceséary to complete the record of basic data

" In the seaégps of severe or extreme water shortage.’such as 1924,
1926, 1931, énd’1934 ihé Division of Water Resources working in cooperation
with the Pérmaneﬁt Committee of the Sacramento-San Joaquin River Problems
Conference, was able to gffect conservation measures and regulation which
were highly successful in tiding over the critical situations of these
seasons, . Up~River areas weére patrolled and waste eliminated,‘clése cﬁeck
kept of river flow, diversions and the advance of salinity into the Delta,
and when salinity of dangerous degrec threatened, bulletins giving the
results of all tests throughout the Delta were given to the water usors
at weckly or shorter intervals, With deficient stream flow there has boen
always imminent the threat of conflict between "Up-River" and Delta inter-
ests and of drastic action by the War Department to enjoin irrigation diver-
sions in the maintenance of navigation with whieh i% is charged, But in

the evidence by the wator users of their desire to cooperate and to work

ol



with fhe.DiviSion of Water Rescurces for ﬁtmost coliséryation, the War Depart-
ment has bash Gonstrainsd to Wwaive severd asction Snd to aséime a courss bak-
ing ébgniZahce of thé ﬁeedS‘of irrigation; and the faet tha® actual conflict
and disastrous litization between Up-River and Delta interests have not de-
veloped may, in a large measure, be atiribuied to the part which the State

is taking through the Division of Water Resources in bringing the water

users together, in making such ad justmenits and effecting sueh measﬁres as

the situation will permit and in pursuing the investigatiot of the faets

necessary to a permansnt solution of the difficulties.

Investigational Work

During the bast year the investigafioﬁal work hgs, due ﬁo %inan—
cial limitations, continued under a considerably reduced program but along
lines similar to.those of previous years, aud hes ccmprised: measurements
and records of the diyersions of water from the Sacramento, Feather, Yuba,
American, Merced, Tuolumne, Stanislaus, and San Joaguin rivers on the
valley floof and above the Delta; _Stream flow measurecments througpout the‘
territory, largely in cooperation with the Water Resources Branch of the
U. S. Geological Survey; measurements énd records of waters returne@ to.
the Sacramento and San Joaquin rivers; an ;unﬁal census of i;rigated acre-
ages.and créps‘undor ali diversions recorded; and observ&tions and‘invest-
‘igation of the advance and rotroat of selinity in the Delta channels and
Upper Bays. Lack of finances has, since 1932, made it necéssary to omif
the annual censﬁs.of irrigafed erops and Watgrvconsuming areas in the

Delte, as conducted in previous years.

History of State and Water Users! Cooperative Financing

When this work was initiated in 1924, the water users and other
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‘interests concerned raised the money for the first year by subscription to
the extent of about $17,000. However, at the 1925 legislative session,
the Permenent Committee of the Sacramento-San Joaquin River Problems Con-
ference made the plea that due to the widespread character of the work

and importance to the public generally, it should, properly, be carried by
the States As a result, provision for continuing this work was made in
the budget of what was then the Division of Water Rights and subseguently
the Division of Water Reéources. This held until June 30, 1933, with an
annual expenditure for the work_amounting‘to about $23,000.

With the drastic reduction in budgets at the 1933 legislative
session, provision for the work was entirely eliminated from the Division
of Water Resources' budget. On iund 30, 1933, therefore, this work wes
entirely suspended. Because a éomplete cessation of the ﬁork meant an
irreparable loss.in the records as well as probablé reversion to the for-
mer conditions of litigatibn and conflict in the utilization of Sacramento
River wateérs, the Permanent Cormittee of the Sacramento-San Joaquin River
Problems Conference appearced before the Governor and Dirgeior of Finance
son August 10, 1933, to urge an appropriation from the State Emergency Fund
to be matchod by moneys to be raised by the water usérs; the total amount
not to excced that necessary to carry on the barc essentials only of the
work. If was estimated that $12,500 annually would accompliéh this and
thercby prefent the greatly disproportionate loss which would be sustained
with the work completely abandoneds. The Emergency Fund allotment was
granted on the conditioﬁ that the water users would fniso their propor-
tionate share, and the work for the 1933 irrigation scason was resumcd.
The Emergency Fund allqtment was held up by refercnce to the Supreme Court

and the decision of the latter which approved the allotment was not handed
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down until early March, 1934, Pending this decision, the work had again
been entirely suspended on November 1, 1933, at the clcse of the irrigation
season, and the compilation of the 1933 report wmaich would ordinarily have
occurred during the Winter months was not made. With the Imergeincy Fund
allotment assured, the Permanent Committee immediately began a cempaign
to secure the necessary subscrintions from the water users, and by the be-
ginning of the 1934 irrigation season it appeared thatva substantial amount
of money would be raiséd from this source., Essential items of the work
were, theréfbre; again resumed in April, 1974, and continued throughout
the irrigation season. By the first of July 1934 the total subscriptions
from the wéter users amounted to $5500. This was insufficient to maﬁch
the Emergency Fund allotment bﬁt on account of the critical 1934 water
supply and the resultant extreme importance of carrying on the water super-
vision, the Permancent Committee urged that the State should meet the cmer-
gency by making available the entire allotment from the Emergency Fund,
This was done and there were provided therciore, sufficient funds to com-
plete the 1934 field wgrk and the'compilation and publication of the 1933
and 1934 reports. |

Provision was made in the budget of the Department of FPublic
Works submitted to the 1935 Legislature for the carrying on of the super-
vision work and an allotment ofb$15,000 for the biehmium was approved. This
money did not become available until July 1, 1935, and the work was not ac-
tively resumed until that time. The limited funds available allow the car-
rying on of only the most essentisl items of the work. Itthas been possible
however to tabulate records that would ordinarily be filed pending availa-
bility of funds because of assistance given by Wﬁrks Progress Administration

workers under Project Number 2666.



Conservation Features

A comparison of the run-off end water supply conditions of the

1935 scason with those of previous seasons is indicated in Table 1,

TABIE 1

COMPARATIVE SACRAMENTO-SAN JOAQUIN WATER SUPPLY, 1924 TO 1935

: ! Sacra~ ¢ s+ Rice
: : mento ¢ Minimum Flow in Seccond-feet. tAcreage
: ¢ Sam ¢ s Served
: tJoaquin * San :by Sacros
: Year sRun-off : Sacramento River at . .. : mento
. . . .Joaquln : River :
: : 1ntpe; : ' River ° na :
: :cent of H : : : :
Red Sacra- near .
:- : T : : Colusa : s . sTributa-:
. : Noinal : Bluff ; : mento :Vérn3118: ries
: 1924 : =28 3 2810 : 1470 : 705 : 391 : 88500 :
: 1925 83 : 53240 ¢ 18Y0 ¢ 2760 8660 ¢ 94700 :
= 1926 13 a7 + 2080 ¢ 1030 ¢ 1330 565 : 128600 :
3o legy ¢ 114 s 3580 3 1960 + 3420 ¢ 1290 ¢ 123300 :
+ 1928 80 : 3400 + 1960 : 2510 840 : 101100
r 1929 42 + 3080 : 1550 : 2300 565 @ 73700
+ 1930 & 83 + POB0 ¢ 1680 : 2350 ¢ 645 : 88000 :
: 1931 : 29 : 2480 : 820 : Zero : 200 : 126500 :
: 1932 » 78 : 2620 : 1530 : 1900 065 3 90700 :
+ 1933 46 T 2620 : 1350 ¢ 1340 H69 ¢ 87400 :
: 1934 40 T 2400 : 1320 : 1050 ¢ 315 : 91800 :
z 1935 86 ¢ 2860 : 1780 : 2700 : 850 ¢ 78100 :

* Normal taken as 40-ycar moan (1889-1929) of natural run-off
at foothill stations of major tributarics,.
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CHAPTER 1T

MEASUREMENTS OF STREAM FLOW

During the irrigation seasoﬁ of 1935, stream Plow measurements and
records were obtained through cobperation with the Water Resouices Branch of
the UJ. Se. Géological Survey, for stations on the Sacramento River at Konnott,
' Rod Bluff, Buttc City, Colusa, Wilkins Slougn, Knights landing, end Verona;
on the Feathor River at Nicolaﬁs; on the Americaa River at Fairoaks and H
Street Bridge, Sacramcnto; on tho Mbkelumné River ot Woodbridge, and on tho
San Joaquin River ncéﬁ Newman and Vernalis.

The above cooperative stations were suppiemented by stations maine
tained by the Di%ision of Wator Rosources on Lower Butte Crosk an&ssioﬁgh,
and in connection with the San Joagquin rcturn water measurcments (80o Chap-
ter IV}, by stations as follows: Stonislaus River a2t Orange Blossom Bridge
and Hatmark Ranch, Tuolumne River at Roberts Ferry Bridgc, Hickman Bridgo
and Tﬁolumne City Bridge, Mcrecd River at.Ybsomito Valley Railroad Crossing
and Hills Ferr& Road Bridege (ncar mouth), Dry Creek at Basso Ranch (nehr
Mbdésto), and San Joagquin River at Delta Bridge, Fremont'Bridge and Grayson
(Laird Slough) . Iﬁ addition, many stotions maintcinod on by-pass and drain-
ago chennols for the measurcmont of Toturn woter are listed in Chapter IV

The stations at Kennott, Red Bluff, Verona, Fairocks, Woodbridge,
Veornalis, and Newman dro mointained throughout thoe year but‘tho records aroc

given in this rcport for the irrigetion scoason only.

Sacramento River at Saeramento

Tho rocord of the flow of the Sacrrmento River at Saeramento as
given in this and provious reports, does not ropresent actual mecsurcments

et a station below the City of Sacramento Intoke. Beeausc of tidal action,
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a gaging station at this ﬁ;intris not maintained. Tﬁe‘daily diséharge record
as given has been computed by using the Verona record and making due allow-
ance for the measured inflow and draft between that station and Sacramento.
In this computétion it is not practicable and no attempt has been made to
allow for the time required for the flow to travel from Verona to Sacramento
and to make the various deductions an@ additions enrou£e at the éxact time
that the given Verona‘flow‘would have passed the respeétivg points of inflow
or draft. During the Summér period the velocities betweeﬁ Verona and Sacra-
mento are low and a given flow may requife a day;s time or ﬁore to travel
this distance, TUnder these conditions, the computed flow at Sacraﬁento.may
differ somewhat from what would have been found if the actual flow could
have been measured. Contributing to this difference also there‘are the
aceretions or losses which cannot be measured. In the upper sections of

the river the invisible aceretions or losses between two points are suscep-

tible of computation as the remaining quantity required to satisfy the equa
tion when the flow at the upper and lower points and all @efinite intermed-
iate inflqws and drafts are known. With no actual measurement of the flow
at Sacramento, the invisible accretions or loasses betweeﬁ Verona and Sgcra-~
mento cannot be thus defined and hence they ara unaccounted for in the com-
p;ted flow at Sacramento. From the data presented subsequently in Chapter
v, it would appear that‘some‘roturn flow might be éxpected ih the Verona-
Sacramento section but, as indicated in the tabulation of’return water
{(Table 48) no figure for it has been given (zxcept Cor the measuféd
drains) because it could not be dorived without 2 rccord of the actyal flow

at Sacramento.
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TABLE 2

'DISCHAﬁGE OF SACRAMENTO RIVER AT KENNETT

»
»

Daily Discharge in Second-fest

Day

;Mar.  Apr.. May Jun, Jul. Aug. - Sep. Oct.
1 15100 11200 14000 5900 3670 2970 2860 2760
2 13500 11500 13000 5900 3540 2970 2810 2810
3 11700 19200 12500 5720 3540 2970 2810 2880
4 11000 26900 11560 5720 3540 2970 2810 2920
5] 9900 . 29100 11500 5540 3540 2970 2760 2860
6 10300 24400 11700 5360 3670 2920 2760 2860
7 11700 32500 11700 5360 3540 2920 2760 2860
8 10800 42400 11500 5360 3540 2920 2710 2860
8 8680 33000 11200 5360 3540 2970 2760 2810
10 8630 27200 11200 2180 3420 2970 2810 2810
11 8220 22000 10800 5000 3420 2970 2860 2920
12 7820 19400 9900 4830 3420 2970 2810 2970
13 7820 17600 9470 4670 3420 2920 2760 2970
14 7820 17000 9470 4670 3300 2920 2810 3190
15 8220 23000 9470 4870 3300 29020 2920 3420
16 8020 26200 9470 4670 3300 2860 2920 3300
17 8020 21700 9260 4510 3300 2810 2860 3080
18 7820 19400 8840 4360 3300 2810 2810 2970
19 7420 18200 8420 4210 3300 2920 2760 2920
20 7220 1760Q 8220 4070 3190 2920 2760 2920
‘21 7220 17000 7820 3930 3190 2860 2810 2920
22 7420 15600 7620 3800 3190 2810 2860 2920
23 8020 14500 7620 3930 3190 2760 2920 2860
24 8020 13800 7420 3930 3190 2760 2810 2810
25 9050 13500 7220 3800 3190 2760 2810 2860
26 12700 12700 7420 3800 2190 = 2760 2810 2860
27 11700 12500 7030 3800 3080 . 2810 2760 2760
28 11600 12700 . 6650 3800 2970 2810 2760 2810
29 10800 15100 6460 3670 3080 2860 2760 2020
30 11000 15400 8270 3670 3080 2860 2760 2920
31 10800 6080 3080 2920 2920
Mean 9621 20080 9378 4640 3330 2888 2806 2924
Ac.Ft. ‘

for 591600 1195000 576700 276100 204700 177600 167000 179800

Month

NOTE: This is a permanent station maintained throughout the
year under Federal-State cooperation by the Water Resources
Branch of the U. 8. Geological Survey.
here for the period of the irrigation season only.

The record is given
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TABIE 3

DISCHARGE OF SACRAMENTO RIVER NEAR RED BLUFF

r—nrn

s Daily Discharge in Second~feet

Day.: Mar. Apr. May Jun. Jul, Aug. SeDe Oct.
1 40400 14100 21100 7210 4070 3180 2940 2860
2 28800 14500 21500 7240 3980 3180 2940 2940
3 20200 19800 17000 6980 3880 3180 2880 2940
4 18200 34000 - 15500 6980 3880 3180 2860 3100
5 15500 425600 15200 6720 3880 3180 2860 3100
&} 15200 36100 15200 8470 3880 3100 2860 3100
7 24000 54200 15500 6470 - 3980 3020 2860 3100
8 19000 98200 14800 . 6470 3380 3020 2860 3020
9 16600 57900 14800 6340 3880 3020 2860 3020

10 14100 43100 14800 6220 3790 3020 2860 3020

11 125600 34600 14100 5980 700 3020 2940 3180
12 11800 28600 13500 5860 3700 3020 2640 3520
13 11200 25400 - 12500 5640 3700 3020 2860 3440
14 11200 24000 12200 5520 3700 3020 2940 3700
15 11500 33400 12200 5520 3610 3020 3020 4160

16 11200 49900 12200 5410 B520 3020 3100 3080
17 10900 38100 12200 5300 3520 2940 3020 3700
18 10600 30000 11200 5190 3520 2940 3020 3610
19 10300 26700 10900 4980 3520 2940 2940 3520
20 9720 24900 10600 4760 3440 2940 2940. 3520

21 10300 24900 10300 = 46860 3440 2940 2940 3440
22 10000 22800 9720 4460 3440 2940 2940 3440
23 13500 20700 9720 4460 5440 2860 3020 3350
24 12800 19000 9720 4460 3440 2860 30820 3350
25 11500 17800 9150 4260 3440 2860 2940 &350

26 115200 17000 9150 4160 3350 2860 2940 3330
27 15900 16300 9150 4260 3350 2860 2860 3350
28 14500 16300 £590 4260 3260 2860 2860 3260
29 14100 18600 8030 4160 3180 2940 2860 3350
30 14100 23800 8320 4070 3180 2940 2860 3440
31 14100 7780 3180 2940 3440

Mean 15120 30830 12470 5492 3604 2094 2024 3344

Ac.Ft,

for 929700 1835000 766900 3226800 221600 184100 174000 2058600
Month ' , .

NOTE: This is a permanent station maintained throughout the year under
Federal-State cooperation by the Water Resources Branch of the U. S.
Geological Survey. It is located near the Iron Canyon damsite, Mile

- 198.6 above Sacramento. The record is given hers for the period of
the irrigation seasaon only.
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TABLE 4

DISCHARGE OF SACRAMENTO RIVER AT BUTTE CITY

ondnt

et
__Sebs Oct.

i *3440 2060 1870 2740
2 3280 2060 1870 2810
3 3280 2060 1930 2810
4 3200 2060 1870 2880
5 o 3120 20860 1870 2960
B
7
8
9

3120 2060 1870 3040
3120 2060 1870 %040
3120 1980 1870 3120
3120 1990 1930 3120

10 ) ..2960. 1990 . 1930 3040
11 ' 2980 1990 1930 2060
12 2880 1990 2060 3040
13 2810 1990 2120 3280
14 ' 2740 1990 2120 3520
15 ‘ 2740 1930 2850 2780
16 2660 1930 2450 4210
17 2590 1930 2520 4120
18 2590 . 1930 2590 23950
19 ' 2520 1930 2740 ' 3780
20 . 2450 1870 2740 2700
21 ) ‘ 2450 1930 2880 3700
28 2380 1930 2660 3780
23 ‘ 2380 . 1930 2740 3780
24 2380 1870 . 2810 3780
25 , 2380 1870 2810 3780
26 1 2320 1810 2740 3780
a7 : ‘ 2250 1750 2740 - 3780
28 ‘ 2250 1750 2660 3780
- 29 2120 1810 2740 3700
30 2120 1810 2740 3700 .
31 : 2120 1810 3780
Mean 2705 1940 2323 3459
ACtho .
for 165200 119300 138200 212700
Month

NOTE: This station is maintained seasohally unfer Federal-
State coaperation By the Water Resources Branch of the
U. 8, Genlogical Survey. It is located near Butte City
Bridge, Mile 115.8 above Sacramente,

* Beginning of discharge record for scason,
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ISION RJPORT 1925

TABLE 5

DISCHARGE OF SACRAMENTO RIVER AT COLUSA

~ . Daily Discharge. in Second-feet =~
“Jun. " Jul, ~ Aug,  Sep. - Oct.

1 *2600 2230 1870 | 2750
2 3500 2230 1870 2750
3 3400 2140 1920 2800
4 : - 3300 2140 1960 2800

B 3300 2100 1920 3000

e .

7

8

)

3200 © 2140 1920 3000
3200 2100 1920 3000
3200 2050 1920 3100
3200 2000 1960 3100

10 3100 2000 2000 3000
1T i 3000 2100 1960 3000
12 3000 2050 2000 2900
13 : 2900 2050 . 2140 3100

14 oL 2900 2050 2230 3400
15 2900 2000 2230 3500
16 ‘ 2800 2000 2320 4040
17 , 2750 2000 2460 4150
18 2700 2000 2550 3930
19 2600 1980 2600 3710
20 2600 1960 2700 3600
21 2600 1980 2700 3800

- 22 2500 1920 2650 3710
23 . 2460 1870 2700 3710
24 2500 1870 2800 3600
25 2460 1820 2800 2600
26 ' 2410 1780 2800 3600
27 2410 1780 2750 3600
28 2410 1780 2750 3710
29 2320 1780 2700 3600
30 : 2320 1820 2750 3600
31 2230 1820 3600

Mean | 2831 1984 2728 3373

ic.Ft. ‘ — Sum
for 174100. 122000 138500 207400

Month

NOTE: This station is meintained seasonally under Feder-
al-State cooperation by the Water Resources Branch.of the
U. S. Geological Survey. It is located at Colusa Bridge,
Mile B8.4 above Sacramento.

* Beginning of discharge record for scason.



TABLE 6

DISCHARGE OF SACRAMENTO RIVER BELOW WILKINS SLOUGH

i ..

i i
Day.. : Dally Dlscharge in Second feet

May iy 0Ly L Auge “Sep.‘q- @ct.=

L - 1500 -1200‘ 5000
2 1600 1240 3000

3 1500 1280 3100

4 1450 1360 3160
-5 1450 1320 3820
6 1450 1320 3270
7 1440 1320 3320

8 1400 1400 3320

4 1360 152¢ 3320

10 1320 1600 3270
11 1380 1640 3270
12 1360 - 1680 3220
13 1360 1810 3220
14 1320 1940 3440
16 1320 199C 3540
18 1280 2080 %840
X7 1280 2820 4080
18 1320 2420 4080
19 1320 2470 3900
.20 1280 2570 3780
21 1280 2620 2660
22 1240 2620 3660
23 1240 2670 2780
24 1800 2830 3720
25 1200 2940 3720
26 1200 2940 3780
a7 - 1160 - - 2940 3900
28 1160 2940 3840
29 1160 3000 3840
30 1160 3000 3720
31 1180 3780
Mesn 2175 1314 2096 3540

AC ‘Ft » '
Loy ' 133700 80790 124700 217700
Month ‘

NOTE: This station is maintained geasonally under Feder-
al-State cooperation by the Water Resources Branch of

the U. S. Geological Survey. It is located at Mile

B2.9 above Sacramento, a short distance below Wilkins

Slough pumping plant of Reclamation District 108.

* Beginning of discharge record for season.

13
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_ SACRAVENTO-SAN JOAQUIN VATER SUPERVISION REPORT 1995

TABLE 7

" DISCHARGE OF SACRAMENTO -RIVER AT KNIGHTS TANDING. .

F g o g sy

tMay Jun.,. ‘Jtlf‘. _Aug, Sep. " Got.

1 *3180 1640 1690 3500
2 3120 1640 1690 3440
3 2080 1640 1640 3500

G T 20800 1640 1690 .. 3570

5 . 2860 1690 1800 5570

7

8

9

2860 1640 1920 3570

2790 1640 1980 3570

2720 1640 1980 3500

g S ..-B660 . .1580. . 2100 ... 3500
10 , 2720 1580 2220 3500
11 2660 1580 2280 3500
12 2600 16840 2400 3440
13 ' 2830 1580 2600 3380
g - oo 24800 1580 . 8730 3570
15 “ _ 2400 1640 2720 3700
16 o | 2340 1640 2790 3830
17 - _ 2280 1640 2860 4250
18 2220 1690 3120 4250
19 . 2280 - 1690 3180 - 4110
20 2100 1640 3240 3900
21 _ ' 2100 1640 3810 3900
22 : 2040 1690 3310 3900
23 ' 1980 1640 3240 3830
24 _ o 1920 - 1640 3380 - 3830
25 | 1920 1640 3500 3760
26 - 1860 1740 3500 3820
27 1860 1690 3500 3900
28 1800 1640 3440 3900
29 1740 1890 3500 3900
30 1690 1640 3570 3870
3 - -~ 1690 . 1690 L B760

Mean o | 2364 1845 2696 3725
Ro.7t, ' '

for - . .. 145300 101100 160400 . 229100
Month )

NOTE: This station is maintained seasonally under Federal-
State cooperation by the Water Resources Branch of the U.S.
Geological Survey. It is located at the Knights Ianding
R.R. Bridge, Mile 34.0 above Sacramento, below the point

of discharge to the river of Colusa Basin drainage via the
Back Borrew Pit of Reclamation Districts 108 and 787.

* Beginning of discharge record for season,
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TABLE 8

DISCHARGE OF SACRAMENTO RIVER AT VERONA

ﬂDéy' . o Daily'Discharge“in*Secondnfeet
' MAT o Apr, May Jun,  Jul, Aug. 3ep. Qcts
1 26900 28000 49600 24300 6040 3110 3110 5590
2 37400 29100 49600 23600 5890 3020 29730 5740
3 47400 30200 48900 23200 ~ 5590 3020 2760 5890
4 45000 33000 47900 22700 5300 3110 2840 5890
5 47800 39000 46500 22700 5160 3110 3210 5890
6 46500 45500 45000 22500 5020 2930 3410 5890
n 46500 49600 44100 22500 4740 2930 3410 5890
8 48900 52000 44100 28500 4740 3020 3520 5890
9 49600 54900 44300 23900 4810 3020 3520 5890
10 48600 55600 44500 19700 4610 3020 3520 6040
11 46000 55600 44500 18100 4480 3020 3630 6040
12 43800 55100 44100 17700 4480 3020 3740 5890
13 40500 54400 43100 17200 4350 2930 3980 5890
14 36900 53400 41400 15900 4220 2030 4220 6190
15 34200 52000 39500 14400 4220 3110 4100 6350
16 32100 52700 57800 13200 3980 3110 4100 6670
17 30500 53400 26200 12100 32860 3110 4220 7160
18 28600 53700 34200 11500 3860 3110 4610 7160
19 26800 53400 32100 10900 3740 3110 4740 6830
20 25200 52700 30700 10700 3520 3020 4880 - 8350
21 23800 52000 26800 10100 3520 3020 5020 6190
22 23400 51700 29600 $690 3520 3110 5020 6040
23 23000 51700 29800 9120 3210 3110 5020 5890
24 23800 51300 30200 = 8380 3210 3020 5020 5890
25 25000 50500 30200 7840 2210 2020 5300 5800
26 25200 49800 30000 7330 3210 2930 5590 5740
27 24300 49300 - 30200 6830 3110 2840 5440 5740
28 24700 48600 30200 6510 3110 3020 5440 5740
29 26100 48400 28600 6350 3110 3110 5590 5740
30 26800 48600 28400 6190 3020 3110 5500 5740
3L 27300 26600 3020 3110 5740
Mean 34060 48510 37830 14850 4121 3037 4249 6047
Ac.FE, ‘ T

for * 2094000 2885000 2326000 883900 253400 186800 252900 371800
Month )

NOTE: This is & permanent station maintained throughout the year under
Federal-State cooperation by the Water Resources Branch of the U. S. Geo-
logical Survey. It is located at Mile 19,6 above Sacramento at the mouth
of "Cross Canal" main drain of Reclamaticn District 1001, and below the
mouth of the Peather River. The record is given here for the peried of
the irrigation season only.
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TABLE 9

DISCHARuE OF SACRAMENTO RIVER AT SAQRAMENTO

'Dé&u'}j;mf,“\ Dally Discharge e 18 Secondefeet L
St Mare. - Apr. o May . dun, cJule - Aug.‘ Sep.ﬂ“ Octe
1 28500 .32800 60100 32100 7760 %220 5110 5840
2 39900 33900 58500 38800 7440 3160 2880 6000
3 43900 . 38500 87200 32600 6980 5140 2710 6260
4 47200 47300 55900 32700 6570 3240 2790 6230
5 40600 52000 55000 32900 6280 3150 3160 63540
5 48600 55500 54700  32700° 6040 2990 3400 6250
i/ 52400 61600 '56000‘ 32200 5890, 3020 B30 6310
8 54400 101900 - 58200 . 31200 - 5820 3080 3510 6290
9 53700 78600 56900 28500 5450 3050 3490 6180
10 52300 70600 56900 28600 5400 3050 S480 6400
11 49700 67700 56000 25000 5260 3030 3610 6320
1 46600 85800 55300 24900 5240 2060 3740 6300
13 43300 64800 53300 = 23400 5080 2000 4000 6340
14 40400 63600 51600 21600 4040 2930 4320 6650
15 38100 69300 49900 12100 49560 3060 4150 7040
16 35700 74200 48000 17400 4890 3070 4260 7330
17 33900 60400 45400 16300 4570 3060 4310 7920
18 31600 68800 42600 16500 4400 3130 4,670 7710
19 29600 65000 40900 14800 4340 3110 4870 7410
20 28000 65600 40300 14600 4080 2980 5010 6850
21 27400 A5300 40400 13800 4030 2980 5210 6560
28 27400 63900 42000 13100 4060 3070 5170 6520
23 26800 © 62500 42300 12300 3830 3050 8170 6370
24 27900 62200 42700 11206 3600 29860 5180 6380
25 28500 60000 41400 10200 3540 2820 5460 6350
26 28400 60100 = 42300 9490 3560 2860 = 5780 6250
27 27700 56900 42200 8840 3440 2740 BET0 8190
28 28300 80200 41300 8360 3400 2950 5650 8170
29 29700  A2100 39900 8240 3340 3050 5740 6230
30 30800 62200 37000 8060 3260 3070 5790 6170
31 31900 ‘ 33700 3870 3080 o 6210
Mean 37300 . 62100 48200 20400 4840 . . 3030.. . 4320 . 6490
AC-?'EA ‘ . - )
for 2306000 3697000 2966000 1213000 297900 186600 257100 399200
Month ‘ - . ‘
NOTE: This represents the flow past Sacramento (below the City of Sacra-
mento intake) to the Delta: The discharges of this table have been com-
puted by adding to the measured Verona discharges the measured inflow of
return water and American River and subtracting therefrom the measured
diversions between Verona and Sacranento. A gaging station is not main-

tained at Sacraments hecause of tidal act

ion.



TABIE 10

DISCHARGE 0P FEATHER RIVER AT NICOLAUS

e o = e voma—— P s - —
: ‘Daily Discharge in Second-feet
D2y iy Jun.  Jul.  Auz,  Sep. . Octe
1 %2700 .. 985 1170 1&%0
2. 2520 1020 822 1850
3 2220 1090 708 1900
4 2030 1170 690 1940
5 1900 . 1130 1170 1940
B 1800 950 1330 1940
7 1780 985 1250 1850
8 1670° - 1090 1170 1900
.9 ‘ 1670 1130 880 1980
10 1620 1090 867 2030
11 1580 1130 867 2030
12 1540 1060 1020 1980
13 1450 . 950 1020 2080
14 1410 1060 950 2170
15 1290 1170 915 2220
16 _ 1170 1250 1020 2620
17 1090 1250 1170 2720
S 1090 1290 1170 2470
19 . 1020 1210 1170 2220
20 985 1090 1250 2120
21 1060 1210 1250 1980
22 985 1250 1330 1940
23 915 1250 1330 1940
24 915 1170 1370 1900
25 915 1130 1540 1980
26 915 880 1580 1800
27 915 867 1580 1760
28 880 1370 1580 1720
29 874 1370 1620 1800
30 : 796 1330 1540 1850
31 880 1250 1900
Mean 1373 1136 1178 2006
for 84430 69850 70070 123400
Month e :
Diversions
Below 980 2610 450 40
Nicolaus ‘
Acre-feet
Discharge
ggn%g¢§gver , 83450 7240 69620 123400
Agre-feet

NOTE: This station is maintained seasonally under Feder-
al-State cooperation by the Water Resources Branch of the
Ue. 8. Geological Survey. It is locatdd at Mile 9.3 above
the mouth of the river and 0.1 mile below Nicolaus Bridge.
* Beginning of discharge record for season.
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TPABLE 1%

DISCHARGE OF MOKELUMNE RIVER AT WOODBRIDGE

Day . Daily Discharge in Second-feet

:MBT. Apr. May Jun, Jul. Aug. Seps. Oct.

523 476 477 = 1370 399 177 246 300

485 719 419 1830 270 253 351 184
635 670 413 2350 200 104 338 476

466 539 462 1370 343 158 172 280
478 596 404 . 1490 298 206 216 41

558 808 405 2900 - 236 158 = 327 416
630 580 425 3760 243 264 369 299
872 851 368 4350 186 296 340 416

© @3 G RO

10 556 756 426 3590 217 300 209 477

830 385 390 3820 214 318 171 470

11 359 287 936 - 3130 215 192 341 476

12 502 262" 1190 3000 213 84 365 666

13 558 396 1700 3260 . 218 172 318 552
14 564 380 1950 3140 - 222 285 - 371 420
15 564 409 2190 2260 230 309 320 556

16 560 489 2260 1650 - 222 297 197 737

17 505 596 2130 1160 214 228 300 608

18 . 314 - 598 1880. 1360 = 213. = 158 = 368 606
19 481 598 1600 1460 208 123 389 604
20 548 553 1860 1410 203 230 5980 551

21 566 542 2380 1340 = 202 324 360 389
22 560 389 2510 1320 198 330 332 381
23 . 974 488 2550 . 1230 . 203 299 .. 187 416
24 542 615 2360 1080 211 240 262 385
25 338 467 1650 837 204 178 330 408

26 466 533 1790 684 204 114 LY 400
27 480 567 2410 568 199 193 349 348
28 484 360 2810 597 237 272 323 %02
29 489 303 3110 566 204 266 337 B6Y
30 . 491 547 2910 500 181 252 254 433
31 480 1790 231, 236 T 429

Mean 514 519 1553 1913 227 226 307 432

ACEFTa ‘
for 31610 30860 95510 113800 13960 13880 18270 26560
Month ‘

NOTE: This is a permanent station maintained throughout the
year under Federal-State cooperation by the Water Rescurces
Branch of the U. S. Geological Survey. It is located just
below dam of Woodbridge Irrigation Districts The record is
given here for the period of the irrigation season only.
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i

. DISCHARGE OF SAN JOANUIN RIVIR .AT DELTA-BRIDGE -

. TARLE l4

Daily Discharge in Second-fest

Day” tApr, May Jun. .ng. Aug. S6D. Oct.
1 813 877 210
2 805 891 190
3 819 858 155
4 861 781 100
5 *63% 829 725 68
8 100 704 716 58
7 150 569 7el - 45 -
8 200 400 829 11
9 257 249 888 . 89 . KO
10 545 596 947 24 ! ! \
11 719 889-v:-. 000 1 3@ AT Bk ik
12 954 725 1080 . .. .18 B = b
13 1060 749 1060 16 © @ ©
14 1090 755 1120 14 A, S s
15 1020 755 " 1120 12 e P P
16 947 719 1080 o
17 905 674 1020 'O ‘
18 965 814 940 0 o o o
19 103C 814 nQY 0 = = =
20 1090 500 659 - 20 1 1 |
21 1120 524 503 20 1 I T
22 1070 494 539 .20
23 982 503 563 0
24 940 5309 569 0
25 919 599 725 0
26 012 668 569 0
27 891 719 449 0
28 ane "4 434 0
29 861 74 330 0
%0 845 8B8 . 852 .. O R Ry RS
31 864 0
Mean **789 87z e 3342 0 0 0
A T, T o
for **40700 41300 45960 2040 0 0 0
Month

NOTE: This is a staff gage station at the county road bridge

Fast of Los Banos,
mittent gage readings.

Mile B2.0 above Durham Ferry Bridge.
This station has been referred to pre-
viously as "San Luis Island" or "Turner Ranch Bridge™.

Inter~

Prior

21

to the time all river flow is diverted above this station, ordi-
narily in early July, there may be considerable viver flow which

by-passes the station via Pick Andersen and Salt Sloughs.,.

*Beginning of record for season.
**26 days.,
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TABLE 15

DISCHARGE OF SAN JOAQUIN RIVER AT FREMONT BRIDCE

; =ﬂnW ' . F = - -

No continous record of discharge

Miscellenegous Measurpments as follows:

Gage
Height Disgcharge.
Feet Second~feet
7/30/35 © B0.48 2%
8/28/35 59.53 97
10/4/35 . 60.83 : 234
10/29/35 60,19 . 203

s s
7 g s

it
Lanay

NOTE: This is a staff gage station at the county
bridge on the road between Gustine and Stevinson,
Mile 52,8 above Durham Ferry Bridge and 5,7 miles
above the mouth of the Merced River.



TABLE 16

DISCHARGE oF SAN JOAQUIN RIVER NEAR NEWMAN

Daily Dlscharge in Second -feet

bay tMax. Apr. May Jun, Julse  Aug. Sep., Oct,.
1 20860 2110 8110 7450 3500 475 323 394
2 20860 2110 8220 8900 3260 4ans 261 457
3 2000 2060 8000 - 6900 2870 430 344 520
4 1950 2110 7670 7230 . 2590 442 218 555
5 1900 2220 7230 - 7780 = 8310 451 321 590
6 1800 2460 6790 8000 2030 448 347 610
7 1800 2740 6680 8110 1890 397 369 610
8 2340 3020 6790 8110 1770 262 383 555
8 3020 4580 7010 8110 1560 372 297 538
10 3180 B030 7120 8000 1380 366 361 538
11 3340 5120 7340 7560 1270 364 341 538
l2 3580 5300 7340 6270 - 1120 352 313 538
13 3860 6370 7230 5770 1020 339 211 538
14 3500 7230 7120 5770 940 336 226 538
15 3180 7780 7010 6370 915 252 278 555
16 2880 8220 6900 6680 868 350 361 590
17 2740 8700 6170 7010 845 350 347 870
18 2740 8820 68570 7010 778 366 339 650
19 2740 8700 6270 6680 710 386 339 572
20 2B7C 8460 5870 6370 690 266 313 580
21 2530 8340 5770 6070 710 347 339 490
22 2220 8340 5870 5770 845 223 330 460
23 2080 8480 6070 5390 888 306 355 427
24 2060 8580 6370 5120 778 213 355 409
25 2320 -8580 6790 4850 - 755 334 BH4 412
26 2340 8340 7010 4400 650 361 226 475
27 2220 8110 7330 4080 810 361 341 451
28 2110 8000 7340 3900 572 234 336 433
20 2000 7890 7580 3820 590 326 352 418
30 2000 7890 7870 340 520 356 302 412
3L 2080 7670 490 %36 403
Mean 2483 6182 6993 6307 1281 390 . 345 512
ACPT,
for 152600 368300 430000 375300 78750 22770 20510 31470

Month

L

NOTE: This is a permanent station maintained throughout the
year under Federal-State cooperation by the Water Resources
Branch of the U. S. Geological Survey.
Hills Ferry Bridge, Mile 47,0 above Durham Ferry Bridge and

just below the mouth of the Merced River.

The record ig given

here for the period of the irrigation seascn onlye

It is located at

23
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TABLE 17

DISCHARGE OF SAN JOAQUIN RIVER NEAR GRAYSON

- Dayoeg e e Daily Diseharge -in: Second«feet .. -

. May . Jun. . Jule . Auge. . Sep.. Octe

1 *3670 664 476 518

2 3510 668 485 554

3 3390 623 509 631

4 3280 - 608 455 746

5 2970 605 446 773

8. 2580 - 614 443 813

7 2320 500 443 856

8 2220 566 482 867

9 : 2040 557 485 826

10 1780 542 479 820

11 " 21610 530 - 449 800

12 - 1490 524 428 829

13 1370 497 395 837

14 ‘ 1250 464 422 849

15 : 1250 464 466 853

16 , 1210 - 494 540 865

17 1130 . 515 548 905

18 1090 542 508 968

19 970 554 471 069

20 083 569 449 912

21 - 923 533 469 855

22 938 494 486 815

23 1050 572 504 770

24 . 1040 - 569 478 747

25 958 565 _480 723

26 I 895 561 - 449 765

27 863 557 421 806

28 B 828 553 444 817

29 814 516 434 797

30 ‘779 481 457 e

31 668 446 784

Mean | 1810 550 487 801

Ac.Ft. . ‘ T ’

for 98800 333800 27800 49300

Month ‘ ‘ .

NOTE: This is a recording gage station at Laird Slough
Bridge Mile 19.35 above Durham Ferry Bridge.
* Beginning of record for season.
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_ SUCRDDO-SN I0,QUIN TR SUPIAVISION REPORT 1936 .,

TABLE 18~

DISCHARGE OF SAN JOAQUIN RIVER NEAR VERMALIS

Day R Daily Discharge in Second-feet - .
- :Mar, Apr. = May Jun. Jule Aug, ~ Sep. Octa
1 3540 3620 19800 20800 - 5810 - 1080 1100 1650
2 3540 -3540 20700 18400 5630 1080 1120 1710
3 3460 3620 19500 17200 5900 1050 1100 1900
4 3380 3940 17500 17200 6170 1050 1080 1970
5 3300 5220 16200 18800 5360 1020 1120 2040
6 3380 8000 15100 . 20500 4520 1020 1050 2110
7 34.60 9400 14400 21800 4040 1020 1080 2110
8 4100 9100 14300 22400 3720 1000 1100 2040
9 6030 10700 14500 © 22300 3480 975 1120 2040
10 5850 13500 15100 21800 3240 950 1100 2040
11 5130 16800 15700 20800 2050 950 1100 2040
12 4770 17500 16600 19700 2670 . 950 108¢ 1970
13 4770 16200 16600 19100 2320 925 1080 2040
14 4860 15000 16000 18400 2040 850 1220 2040
15 4680 14400 15600 18000 1970 850 1500 2040
16 4340 14700 15200 17300 1970 850 1850 2180
17 4100 17300 15000 - 16300 1770 925 . 1680 "2110

18 3940 22300 14500 15200 1710 1000 1620 2180
19 3860 23000 13800 14600 1590 1050 1560 280
20 3780 21500 13000 14100 1500 1050 1470 2250
21 3860 20000 12700 14200 1500 1000 1470 2250

22 4020 19500 12800 13900 1530 950 1560 2180
23 3940 19500 13300 12700 1650 925 1590 2040
24 3700 19500 14000 11700 1830 950 1560 2040

25 3780 . 19800 14800 ~ 10600 1440 1000 1560 2040
26 3780 19800 15900 9500 1330 1080 1560 1970
27 3940 19500 16700 8000 1300 1080 1560 2040
28 3940 18800 . 19100 6660 13C0 1080 1560 2040
29 3780 18600 22300 5900 1300 - 1050 1560 1970
30 3700 18600 23600 5830 1250 1050 1590 1900,

31 3620 23600 1150 1050 1900
Mean 4075 14760 16380 15780 2698 995 1350 2033
Aécﬁh

for 250600 878200 1007000 938800 185900 £1150 80330 125000
Month

NOTE: This is a permanent station maintained throughout the year under
Pederal-State cooperation by the Water Resources Branch of the U. S.
Geolegical Survey, It is located &t Durham Ferry Bridge below the
mouth of the Stanislaus River. The record is given here for the period
of the irrigation season only. ‘

On May 31st the levee above the gaging station broke and until
June 22d considerable water by-passed the station and reentered the
river below. The discharge here given includes an estimate of the flow
through the break,



SUPTRVISION REPORT 1935

ITO-SAN_JOAQUIN, WATER

TABLE 19

DISCHARGE OF MERCED RIVER AT YOSEMITE VALLEY
RATLROAD CROSSING

Daily Discharge in Second-foeet

Day * : ,
t May ‘ J\mr. Jule g SePe Octe.
L *140 55 63 63
2 137 63 ‘59 a7
3 81 83 59 72
4 8L - 55 55 68
'5 63 55 46 68
) 55 8% 46 59
7 55 63 4B 59
8 55 78 46 55 .
9 55 72 55 55
10 55 . 68 55 55
11 55 72 46 50
12 55 78 48 55
15 55 68 46 109
14 55 . 63 46 109
15 _ 72 63 55 109
16 63 62 55 3
17 - 83 62 55 3
18 , 83 62 55 3
9 63 61 6% 3
20 83 61 55 3
21 83 60 55 3
22 83 60 55 3
23 63 59 55 3
24 63 59 55 3
25 63 58 50 3
26 83 58 55 3
27 50 57 59 3
28 59 56 59 3
29 63 55 55 3
30 ‘ 63 63 55 3
31 55 B3 3
Mean ) , 66 62 b4 36
Ac.Ft. .
for 4090 3810 3180 2180
Month o

NOTHE: This is & staff gage station. Daily readings.
* Beginning of record Tor season.



DAQUIN, TATER. SUBI

TABLE 20

DISCHARZE OF MERCED RIVER MiuR. MOUTH

Day: . Daily Discharge-in Second-feet,
: May Jun., Jul. Aug. Sep. Oct.
1 *750 244 242 281
2 733 232 260 314
3 661 208 245 330
4 608 260 215 364
5 555 272 214 381
6 595 | 266 250 381
7 504 250 270 364
8 486 236 291 314
9 452 222 292 330
10 4170 238 258 314
11 ' 383 234 2952 314
12 366 228 213 314
13 366 216 222 322
14 366 220 218 330
15 366 244 220 330
16 349 256 239 364
17 349 238 224 398
18 315 276 226 364
19 _ 208 278 213 314
20 S 298 . 264 214 281
21 315 232 216 264
22 49 222 233 248
23 315 2086 252 214
24 281 208 253 214
29 ' 281 226 218 231
26 " 263 228 222 231
a7 : 298 230 224 231
28 298 215 207 214
29 315 222 250 198
30 : 263 236 261 200
31 o 238 224 200
Mean 400 236 237 205
Ac Ft. _
for ' 24600 14500 14100 18100
Month '

NOTE: This is a staff gage station at Bridge 1.1

miles above the mouth. Daily readings.

* Beginning of record for season.

a7
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TABLE 21 |
DISCHARGE OF DRY CREEK NEAR MODESTO

Daily Discharge in Second-feet

Day *
. :May Juns Juls - cAuge o Sep. Octe ..
1 | %0 81 5 65
-0 88 """ Bl B85 118
3 B4 S b5 96
4 65 65 55 91
5 60 65 55 03
& 60 65 55 91
7 58 58 56 91
8 56 51 56 83
9 56 51 57 83
10 B4 49 63 83
17 51 49 62 80
- 12 49 48 62 6%
13 47 48 61 65
14 50 47 62 68
15 ‘Bb. 47 60 75
16 56 50 62 75
17 56 50 62 75
18 56 50 75 77
19 57 51 75 75
20 57 51 74 75
21 o6 49 73 70
22 56 48 73 70
23 55 50 73 85
24 55 o7 70 56
25 55 60 70 53
26 58 60 70 o3
27 60 58 70 53
28 58 56 70 53
29 57 58 70 49
30 53 57 70 49
31 51 56 50
Mean 58 54 64 72
Ac.Ft,. '
for 3590 3280 3820 - 4450
Month
M.I.D.Spill
below Sta- © DR4& 209 324 a8
tion=-Ac.ft.
FF[1scharge ' -
to Tuolumne R. 4110 3600 4140 4520
Acre-feet
**Digcharge. - ‘
to Tuolumne R. 67 59 70 74

Mean cJf.s.

NOTE: This is a staff gage station about two miles above
Daily readings.

Beginning of record for season,
Neglecting sespage return below station.

the mouthe.
*

ok



TABLE 22

DISCHARGE OF TUOLUMNE RIVER AT ROBERTS FERRY BRIDGE

Daily Discharge 1n Seconi<feect

Day

e we

May. Jun.e’ Jul, Auga . Sepe Octa
1 *30 35 598
2 39 35 603
3 39 35 603
4 39 34 598
5 39 35 608
) 29 36 583
7 28 37 578
8 37 36 588
9 _ 36 35 603
10 \ : _ 35 35 . 603
11 38 35 573
12 , 35 69 558
13 : 34 543 563
14 34 583 558
15 24 588 573
s 36 588 598
17 , 36 588 603
18 %6 495 602
19 ‘ 35 495 603
20 35 492 608
21 35 583 588
22 '35 587 603
23 36 591 598
24 38 595 603
25 37 600 603
26 36 805 598
27 35 6809 598
28 34 813 593
29 34 608 598
30 34 608 503
31 25 503
Mean 36 361 593
Ac R,
for ' 8220 21800 38400

. Month

NOTE: This is a recording gage station.
* Beginning of record for season.

29
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TABLE 23

DISCHARGE OF TUOLUMNE RIVER AT HICKMAN BRIDGE

—o o ioerd

Month

" Day =t Daiiy:Discharge in Second-feet
_ ‘ P May - Jun.o Jul, ~ Aug. Sep. Octe.
1 119 102 698
2 119 102 702

3 122 105 6og
4 119 105 702
) 119 102 702
6 116 102 662
i 116 102 674
8 113 99 690
9 : 110 96 706
10 110 96 706
11 ' 105 96 686
12 102 127 660
13 102 623 870
14 , 102 678 656
15 102 694 870
16 105 698 e
17 *134 08 702 702
18 174 108 606 698
19 131 108 595 694
20 131 108 595 694
21 131 108 388 675
22 131 108 687 698
23 ‘ 131 108 688 698
24 128 108 689 698
25 128 108 890 698
26 125 108 598 702
27 119 108 693 702
28 . 119 105 694 698
29 128 105 698 702
70 119 108 698 702
31 116 102 739
Mean **107 109 445 694
Ac.T't.

for ‘ *%3770 6710 26500 42600

NOTE: This is a recording gage station.
* Beginning of record for season.
*¥* 15 days.



DISCHARGE OF TUOLUMNE RIVER AT TUOLUMNE CITY

emvammiomsop s

Day i Dallszlscharge in Second—feet ‘
: ' -May JUn. Juls - Aug. S5ebe Oct,
1 C¥IR00C U369 405 T892
2 1190 373 469 935
3 1180 B 397 - 923
4 1170 284 485 909
5 1160 385 424 907
6 1150 379 395 897
7 1040 372 416 864
8 ov5 364 420 847
9 909 368 421 852
10 843 38 4925 853
11 766 373 429 840
12 690 - 367 429 812
13 . 613 358 473 794
14 365 366 821 7688
15 594 376 862 801
16 507 396 878 810
.17 413 394 893 820
18 504 397 896 801
19 420 392 - 825 787
20 430 296 817 775
21 437 390 810 762
22 496 385 a7 744
23 583 382 885 750
24 384 389 885 869
25 410 297 888 726
26 345 403 886 713
27 390 400 881 896
28 420 386 892 682
29 42% ' 383 882 671
30 393 384 896 866
31 381 387 857
Mean 668 382 677 801
Ac. 7l
for - 41100 - 23500 40300 49300
Month
Dlversions ‘ o
Below Sta- 57 60 48 14
tien-Ac.Ft,
M,I.D.Spill
Below Sta- 564 400 682 370
tiOn"'.A.C ‘Fto
Dlscharge ‘
o San, Joa~ 41600 23800 40900 49700
cre-feat

NCTE: This ig a recording gage statlon 3,30 miles above

the mouth.

Periods July 1 to § and July 7 to 12 interpolated

discharge.

¥ Beginning of record.for season.

ok Neglecting seepage return below station.

3k
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S . Daily Discharge in Second-feet

DISCHARGE OF STANISLAUS RIVIR AT ORANGE BIOSSOM BRIDGE

H Maz_ Jna Tul.

Aug.

Sepe

Octe

*420

300

300
128

28
28
28
28
28

28
.28
28
28
28

- 28
P8
28
28
28

87

B

5
72
10 ' 78

1

2

3

‘4 ,

(3] 87
&

7

8

9

28
28
28
28
28

28
28

28

28
28

28
28
28
28
28

11 * 56
12 B4
13 28"
14 28
15 28

28

28,

8
28
28

28

. 28

£8
28
28

28
28
28
28
30

16 ‘ 28
w. ... . . .28
18 28
19 : 28
20 5 26

28
28
28
B
28

28
28
28
28
28

‘33
36
© 39
&3
456

21 * ‘ 28

22 .. . - BB

23 28
24 ’ 28
25 ' 28

28
8
28
28
28

28
28.
28
28
28

49
92
55
58
6l

26 i o 28
on e - 28
28 28
=< ... 28
0 : 28
31 . , , 28

28
28
28

B8

28
28

28
28
28

28

28..

Vb4
68
72
76
76
76

‘Mean  ‘ ‘w . | ) ' 73'

«\24.814 e

8

43

AC.FJGQ ‘ w
for , 4500
Month

1720

1670:"

-

NOTE:. This station is located 8.7 miles above Oakdale.
The record is from daily staff gage readlngs.

* Beglnnlng of record for seasomn.



TABLE 26

DISCHARGE OF STANISLAUS RIVER AT HATMARK RANCH
Day ° Paily Discharge in Second-feet
:May Jun. Jul, CAug. Sep. Oct.
1 *R57 255 370
2 257 220 . 385
3 257 239 358
4 256 241 352
5 256 245 345
[} 256 245 350
7 256 245 338
8 239 250 327
9 225 248 311
10 240 247 295
11 247 - 247 279
12 248 257 253
13 246 268 305
14 244 279 325
15 245 277 345
186 245 277 365
17 245 252 385
18 280 246 405
19 312 244 425
20 292 242 446
21 262 249 456
22 274 233 441
23 250 212 486
24 247 199 411
25 259 205 396
26 262 225 384
27 267 240 377
28 248 251 268
29 257 282 350
30 258 377 330
31 265 310
Mean 256 250 361
Ac,.Fte .
for 15800 14900 22200
Month
Diversions
below Sta- 135 81 30
tion-Ac.Ft.
¥ Discharge j .
to San Joaguin ‘ 15700 14800 © 22200

River-Ac.Ft.

NOTE: This is a recording gage station 5.3 miles above

the mouth of the river.

* Beginning of record for seasomn.

** Neglecting seepage return below station.



CHAPTER III

' MEASUREMENTS OF DIVERSIONS

Measurements and records df diversions in 1935 have‘included those
from the Sacramento River and its tributaries on'the valley floor, thgse to
the Delta Uplands from Cache Slough, 01& San Joaquim River, Tom Paine Slough,
and San Joaquin River, and thcse on the Stanislaus; Tuolumne, Merced, and San
Joaquin (above Durham Ferry Bridge) rivers as obtained in connection with the
return water measurements (See Chapter IV). For 1935 this report records a
total of 58l points of diversion, segregated to the various sources as follows:
Sacramento River 261; Colusa Trough 9, Back Borrow Pit (carrying drainage
water from Colﬁsa Basin along the back levees of Recldamation Districts 108 and
787) ll,‘Lower Butte Creek and Butte Slough 19, By-Pass and Drainage Channels
39, Feather River 41; Yuba River 11, American River 34, diversions to Delts
Uplands from Cache Slough 1, from 0ld San Joaguin River 13, from Tom Paine
Slough 8, and from San Joaquin River (below Vernalis gaging station) 38, San
Joaquin River (above Vernalis éaging Station) 20, Stanislaus River 16, Tuol-
umie River 11, and Merced River 49. In addition there were twenty-four plants
removed or dismantled during 1935. -

A1l of these diversions except five are accomplished by pumping.

" The five excepti¢ns are gravity diversions, two on the Yuba River, two on

the Feather River and one on the Sacramento River, and the records for these
are obtained by means of canal ratings. In the case of the pumping diversions
there.are a few instances where the reéords are obtained by means of canal
ratings but in the main the records are obtained from'thé relation established
between electric power cénsumption and pump discharge.‘ This is pessibly due

to the fact that nearly all of the pumping plants are electrically operated.
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At a relatively‘small number SE\pumps operated by other power, daily operation
records are kept. Prior to 1933 all pump operators kept daily operation rec-
ords on blanks furnished by the Division of‘Water‘Résources. These rbcords
.werefcollected*monthlycby‘the £ield engineers at the same time that the read-.
ings of the electric meters were recorded. Under the reduced program‘necessi#
tated by‘the curtailment of funds in the last three seasons, only the larger
‘plants have kept the dailyv0pération recordé and the monthly power consumpé
tion data‘haﬁeubeen secufed frém fhé powervdistributingAagency ﬁt,the end of
the irrigation scason in licu of monthly meter readings by the field enginecrs.
Th¢ relation between power input énq water ﬁumpedbis determined froﬁ eurrent

- meter moasurcments of the discharge and measurcd kilowatt input,‘ At the
larger pumping plants seoveral measuraménts are made during éach'season. At
‘the smaller plants a sufficicnt number of measufemcﬁts arc made inifially to
determine the rating end thereaftefkat intervals sufficiont to show any chan-
ges which may oécur in the rating. With the daily operation recards aviil-
able prior to 1933 it was possible to coﬁpilc from tho monthly diversions as
computed from the power(recordl\a daily diversion record for cach plant, and
this was done. However, beginniﬁg with‘lgsﬁ, excopt for the larger diver-
sions, the monthly rccords only ars available.

For 1935 the amount of water divgrtqd_by the larger plants was com=
~ puted, using as a bosis, several discharge mensureméﬁts madé.at each plant
during.the sgasone. - For the smaller plants,  the rntings Were'assumed to have
remained constant from preceding years and these ratings‘weré used as a‘basis
of computation for these plants.

‘ ‘Summaries of the 1935 divarsionS'thrqughout the Sucr&mento—San Joo-
guin territory are shown in Table 27. A éegregatien is quc to show tho fclaw
tive diversions from the various river sources. For each scgregntion the table
shows alsbvthe acreagé irrigated and the computed seasonal gross. duty. of water.

Table 28 summorizes the diversions between different points on the Sacrnmento

River,



TABLE 27

DIVERSIONS, ACHEAGE IRRIGATED AND GROSS SEASONAL DUTY OF WATER
' ' THE SACRAMENTO~SAN JOAQUIN AREA

TER SUREAVISION REPORT 1935

IN

: Gross :

: : :
: ' . gsoeasonal, Acreage Irrigated :Seasonal:
: ; Diver- , :Duty of:
. Source : ; Sions ., . . . - p Water ¢
. . Acre- : Gen'l., ¢ Rice : Total :Acre-Tt.:
X . feet . - rper Acre:
: Sacramento River, Redding : : ot : : :
:  to Sacramento : 926160 : 98493 : 51090 : 149583 : 6.2
: Feather River below Oroville : 390870 ¢ 25162 ; 20849 : 46011 : B.o @
: Yuba River on Valley floor : 48850 : 6535 1 1852 : 8087 Ba0
t American River below Fairoaks ! 4820 ¢ 2808 : O : 280B: 1.7 :
: By-Pass .and Drainage Channels $(N75790 @ 12890 : 4418 {1) 17308 : 4.4
: (Including ILower Butte Cresk and : : : : :
H Slough, Colusa Trough and Back : : : : : :
:  Borrow Pit) : : : : : :
‘ Total above Sacramento, 1446490 * 145888 ' 77909 ¢ 223797 ' 6,5 °
: Delta Uplands from Cache Slough, : : : s 3 :
: 014 River, Tom Paine Slough : : Lot : -2 :
: and San Joaguin River : 115530 : 50504 : 0 : 50504 : 23
t San Joagain River from Fremont : : : : coe :
. Bridge to Durham Ferry Bridge : 99160 : 37320 : 155« 37475 : 2,6 ¢
: Merced River below Snelling t 11840 : 3305 @ 0 : 3305 : 3.6 :
¢ Tuolumne River below Roberts 3 : : t :
H Ferry Bridge : 1990 : 770 0 : 70 2.6 3
¢ Stanislaus River below Orange : : : : :
: Blossom Bridge : 7790 2076 0 2076 3.8 1
Total Delta Uplands and Pumning : H H
Diversions of San Joaguin River : 236310 : 93975 155 94130 2.5

and Tributaries*

Y ®t Fe WY ..
s joe

Sacramento~San Joaquin Delta**

.
-

s g8 fvr

ss a0 Jrr s 2x s

e sy fer gy a5 |ae »

ba py fes e g
.
s gy PV B >

(1) All duck club .diversions and acreages have been excluded where possible.
* Note that major gravity diversions by canals of Oakdale, South San Joaguin,
Modesto, Turlock, Waterford, and Merced Irrigation Districts and Miller and
ILux arc not included within the scope of those measuremonts.
** Delta crop census for compilation of Delta consumptive use of water was not
taken in 1935, See 1932 and prior reports for acreage irrigated and con-
sumptive use of water in the Deltz which vary but little from yedr 1o year,



TABLE 2§

SUMMARY OF SACRAMENTO RIVER DIVERSIONS

{Acre-feet)

LA N |

Totals

1 er we

+e a9

Avg,.

LTI T

Jul,

May‘

ve wa

Apr.

it

‘”ﬁiver Section

Tcte

Sep.

13864

s

e

121974

: 18164 :

18975

21h17

21534

21520

«e

6500

0

L

Redding to Red Bluff

o me Wb hy 2 e *% bV

o
(@]
~
L
[
ol

se ap

LE R Y]

r e

e we

Red Bluff to Butte City

«s

19703

283

1319 :
oRlig2 s

4678
L7637

5969
51698

6334 ;

am

1120

L]

0
LT TR

*

Ll

Butte City to Colusa

- 1h37

@

L2020

L4

Scluéa‘fo_Wilkins Slough

5195u :

an

.
-

Wilkins Slough to Knights Landingr

74382

541

e

Y]

e’

e

..

nl :

1940

4705 3

2757 ¢
£8590

Y]

20989

3754
10718

ROOZ

4617

114
1844

Knights:Landing tc¢ Verona

77906

s be

on. a4y

18279

LI 1)

18753

; ae 4

vy ew

. ap

1524

Verona to Sacramento

x2)

*e

.o

e

16258

»8

e

»e

e

-s

.

.

‘e

Total s

48 56 89 e wu 49w 4@ 4% SA OB S A= ga e &p as TT e <o

L2

.

-

.

..

37



TABLE 2@
SACRAMENTO RIVER DiVERSIONS
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MILEAGE ALONG R1VER ABOVE SACRAMENTO.

TOTAL 104

#7 PUNPING FROM AN INTERIOR LAKE SUPPLIED BY DRAINAGE AND SURPLUS WATER FROM-

‘BURT LS. PROPERTY.

3

25

NG LANDS AS FOLLOWS? ROCKHOLT 18; KILGORE 28; STAAS 28 AND LEMOS 30,

i
"TRRIGATED FROM PLANT

ACRES ) HOUGHINS 20; HOFFMAN 300; BECKLEY 165; AND RITCHIE 35,

A
.5:

ONAL. SHO-ACHES wire
4 "NOSs | .AND &4 AND 3.
WONDERLY 17 ACRES, BALANCE ON ADJOINING THRASH PRGPERTY.

£oug -

s

gOTE FOR PLANT AT MILE 66s4 Re

F

THIS 1S THE TOTAL ACREAGE SERVED BY THIS PLANT ANP THE ONE AT MILE 9.0 R,
REAGE,

SEE ACREAGE NOTE FOR PLANT AT MILE 64,4 L,
“TNGLUIDES 52 ACRES FOR MERIDIAN FARMS WATER COMPANY, MILE 67.4 L.

AN ADDITIONAL 52 ACRES IRRIGATED FROM PLANT AT MILE-67o5 Le

SEE AC
DEVIDED AS

2
43,
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MENTIONED IN NOTE (7) GLENN-COLUSA |RRIGATION DISTRICT

A DIVERSION OF 860 ACRE—FEET IN APRIL IS A PORTION OF THE 6580 ACRE—FEET

SAME PLANT AS THAT OF GLENN-COLUSA |FRIGATION DISTRICT.

* MILEAGE ALONG RiVER ABOVE SACRAMENTQ.

]

MILE 154,8 Ra

ALSO AN ADDITIONAL 77 ACRES OF

RICE FIGURE INCLUDES 110 ACRES SERVED FOR

MILE 154.8 R.

IRRIGATION DISTRICT,

ENERAL CROPS AND 398 ACRES RICE SERVED THROUGH GLENN-CQLUSA IRRIGATION DISTRICT..

GLENN-CoLUSA IRRIGATION DISTRICT,
THiS PLANT HAS BEEN N PLACE FOR SEVERAL YEARS BUT NOT PREVIOUSLY REPORTED.

s ADDITIONAL 50 AGRES OF GENERAL CROPS SERVED THROUGH JACINTO
FORMERLY A, W. GIBSON {T. A. CROOK )s

(3) An

E

23
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SLOUGH IS TRIBUTARY TO FEATHER RIVER AT MILE 43,7 LEFT., MILEAGE. OF PLANT

I VER WATER BACKED INTO HONCUT  SLOUGH.

COMPANY'S DIVERSION AT MILE 58,1 R,
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TABLE 42 (CONTINUED)
MERCED RIVER DIVERSIONS
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'CHAPTER IV

MEASUREMENTS OF RETURN WATER

Sacramento Return Waters

In the Sacyamento Valley the flow of all well defined channels car-
rying irrigation waters'returne& to the Sacramento River is measured and re-
corded. Table 46 lists these channels in downstream order and gives the
total flow as computed from the measurements. ’

" Between quusa.and Red Bluff there aré nq large well defined return
channels. Records or esfimatés ¢f‘ail ngtural inflow from streams in this
streteh of the rivér‘were, however, obtaineds Above Red Bluff, from a point

below Cottonwood to Redding, there is a return from the irrigation of the

Anderson-Cottonwdod Irrigation District.

Return Flow from other than Sacramento River Bources

In the water returned to the Sacramento River as included in Table
46, it shoulq be noted that practically all of that entering the river through

Butte Slough is derived from Feather River diversions through the Westorn and

Sutter Butte canals. Of the discharge entering through sécramento Slough,

that portion flowing down the East Borrow Pit of Sutter By-Pass, is, also,

practically all of Feather River origine

Relation of Sacramento Return Water to Irrisation Draft

Tables 47 and 48, inclusive,‘rscérd the Sacrqmﬂnto RiVGr‘return
water, July to September, inclusive, 1935, and indicatc the relation baotwoen
the return and the diﬁeisions from which it.was dérived; Sinee, in Tables 47
and‘48, it'is the purpose %o show the return watef from Sacrumento River divor-

sions only, the inflow from Butte Slough, East Borrow Pit of Sutter By-Pass,
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Back BorroWlPit of Roclamation District iébd and from‘the‘Feathor end American
Rivers has been excluibd. ?Ih Table 47 is‘shpwn th@ rclation to tho diversions
of that return watcr only which was mensured at the well defined channols.' o
With the records available.for the discharge of thg.sdcramantO'RivarLat‘Hedi
Bluff, Butte City, Colusn, Wilkins Slough, Knights Londing, nncixvéro'na and

all diversions boticen these points rccorded, as well ns the Foather River and
other well defined inflows, it is possible to compute what should roprescnt

" the total water returﬁed %& the river between cach of tﬁese'pdintq, ineluding
not only the flow in the Qéfiniﬁo channels vhich wére moasured, but all scepage,
groundwater return, ctc., which could not be dirOthYlmeasured. The figurcs
for the return water computed in this monner nnd the relation of this return

to tho draft is shown in Table 48. It should bo noted, however, that thc ro-
turn shown for the Verona-Sacromsnto section is only that contributed by the
m@asured drains since, as explained in Chapter II, the total return in this
section including all accretiops is not susceptible of computafion in the
manner outlined bocauso of the fact that no focord of flow actuzlly medsured ot
Sac:amon#o is availgble, |

Thg data iééT&blesi47 and 45 shqw  thot seepngo, grpundwator return,
ctc,! (for the ﬁoriqd July—Sepfember, Inclusiye) which gogi@ ggt be dircetly
measurod, amounted to &2 per cent of the.irr;gation dra;;, thé direct feturn inr
definite channels, EO’per cént, and the total return 62 por ccnt,

A compaiison af the accumulatcdfroturn'w&tar and ﬁhc accumu1at@d ir-
rigation drarft, in'dbw@ﬁﬁrc&m order, Red Bluff to Sécramont§,‘for tha périod
July to September, gnc;ééivc,.1935,‘is_shown‘op Plﬁﬁé l."This shows albo for
the same period, the‘avq&ago discharge, inflow and draft at dil.bbinfé‘in this
stretch of the riven& 'ﬂﬁe return water line is plotted from the data of Table

48-
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 Draft-Return Water Relation for Particular Sacramento Valley Areas

In the Sacramento Valley there are certain units or districts whisch
are set apart physically by levees or otherwise, so that the direct return
water in each district may be readily segregated when the records of all diver-~
sions to and discharges from the unit are available, Included in such units
are, thé area above the Colusa-Williams Highwaj Crossing of Colusa Trough,
Reclamation District lOS, and Reclamation District 1500, The relation be-
tween draft and return water for the Colusa Trough area is shown in Table 49
and for Reclamation Districts 108 and 1500, in Tabies 50 and bHl.

Tebles 54 to €8, inclusive, present in detail the discharge records

for the Sacramento Vallsy return water channels.

San Joaquin Return Waters

in the 1935 San Joaguin Valley return water measurements, the gaging
stations were located at the saﬁe points as in previous years heginning with
1928, and the same methods were followed. A continuous record of the dig-
charge during the season was obtained at an uper and lowsr station on each
stream: San Joaquin, Stanislaus, Tuolumne and Merced Rivers. Gn the Tuolumne‘
and San Joaquin Rivers, continuous records of discharge were also obtained at
intermediate.stations; one on the Tuolumne River at Hickman Bridge and two on
the San Joaquin River, one ngar G:ayson (Laird Slough) and the other‘just below
the junction with Merced River. The latter is the station maintained by the
U. S« Goological Survey and reforred to as "San Joaguin River near Newman,"
(See Tablé 16): Maintenance of these stations is usually started in April or
carly May. Howevcr, in Jﬁne of 1935 high water from natural flow had the cffcct
of vitiating return water determinations from the measurcments for that month

so that the 1935 figurcs arc only given beginning with July. Measurements and
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records of all pumping diversions between stations on each stream were obtaipgd,
thereby completing the nedessary data for the compufations of the return watef;
The records for the gaging stations are giien in Chapter II, Tables 14 to 26,
linclusive, and the diversion records for the San Joaguin streams above Durham
Ferry Bridge, are given in Chapter III, Tables 41 to 44, inclusive.

Table 52 gives the results of the San Joaguin return water measure-
ments and Table 53 shows a‘comparison of the return water with the irrigation
draft in the San Jbaquin Valley. Plate 2 depicts the accumﬁlated return
water on the San JoaQuin River in downstream order, Delta Bridge to Vernalis
gaging station, for the period Augﬁst to October, inclusive, 1935, and shows
also for this period, the average discharge, inflow and draft at all points

in this stretch of the river.

Comparative Sacramento and San Joaquin Return Water, 1924 to 1935

Comparative figures, 1924 to 1935, for tﬁe Sacramento and San Jog-
quin seasonal return water in per cent of the irrigation draft are shown in
Table 45, Figures for the seasonal stream flow in per cent of the 40-year
mean 1889-1929, of the Sacramento River at Red Bluff and the San Joaquin River
and its throe main tributaries above the Vernalis gaging station are giwven
also in order to show what relation, if any, -therc may kave been between the .
variation from yoar to year in the run-~off and the variation in the return
water pércentages. With respect to tho Sacramento River data, there appears
to be a fairly close relationship betwecen the seasonal run-off at Red Bluff
and the return flow peréentagcs. The higher return flow percentages occurred
j.n the years of good run-off and the decreasc in porcentage in the years when
the run-off was grcatly below normal is. quito marked. This is‘undoubtedly a

reflection of the conscrvation and waste prevention ineesures effected in the
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scasons of low watér supply. In these scasons, the spill from the rice ficlds
and 21l controllablc wastes wero practically climinated in order that the river
divcrsioﬁs might be reduced accordingly. The lattor, then, approached more
nearly the actual consumptive requircments of the crops so that tﬁe retuwrn
flow pereentege was considerably smaller. In the scasons of less critical
water supply and correspondingly loss urgent demand for conscrvation, the
greatorvfacilitj in irrigation operations obtained by larger diversions and
correspondingly grcater wastes and spill, may offer an explanation of the
larger return water percentages in these seasonse In thoe yGﬂrs of more normal
stroam flow there probably occurs also, a grcator aceretion from groundwator ™™
Astorage, etcs, and in this ovent the additional return from this source
should not, strictly speaking, be included in the @ercentago figures since
this would not be a return derived from the irrigation draft.

In the case of the San Joaguin return water data there appears to
be no such dofinite relation betwsen the scosonal flow of the San Joaquin
River and its tributaries in per cent of normal and the rcturn water percent-
ages. This may bo due to the regulation which oceurs in Lake MeClure on the
Merced River, Don Pedro Reservoir on the Tuolumne River and Melones Heser-
voir en the Stanislaus River. It is to be noted that in some yeors the poriod
used in the comparison of return flow and diversions mrkes considerable dif-
feronce in the percontage figures, and furthoer, that for the_poriod August-éep-
tombor only, the ﬁercentage is nearly always grenter than whon tho July-Secp~
tember period is used. Undgr the suspicion that there may be a considérable
log vetweon the diversions and corfosponding return flow, the figures in thg-‘
last column of Table 45 were compiled to show the August-Scptember return
flow in per cent of the July-August diversions, Theso percentzages s8till Seem

to bear no definite relation to the seasonal run-off percentages but their



variagtion from year to .year is somewhat reducedrandfa‘more or- less constant
percentage of return fiow is indicatod.

The average percentage of diversions océurring as return water in
the Sqn Joaquin'River is shown to be considerably smaller than that for the
Sacramento River. This difference may probably be attributed to the fact
that, whercas, due to basin topography, practically all drainage from Sacra-
mento River diversions is guickly returned to‘tho river, inltho San: Joaquin
Valley, much of the drainage from the‘major'foothill diversions may pass to
the underground water wnd from there, in tﬁe lower arcas of many of the irri-
gotion districts, be recovered by drainage pumps for rc-use in the irrigntion
canals, Considerable of the San Joaquin return, thorefore, may never reach

the river to be accounted for in the roturn woter mensurements.
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SACRAMENTO AND SAN JOAQUIN RETURN WATER PERCENTAGES, 1024-1935

. Sacramento TSan“Ibagﬁiu-River

.
H
b
.

: : : ik
E ESRaSQn:%f Heturn Water isgizfn?%f Return Water SAMS--Sﬁpi
: PoRUR=ORLT gy per cent of ' oLti in per cent of " Return |
:Y%ri%chﬁf ' ‘ :cwtot H :
X 1 e . N 1 _cent of
: er sept. Jumem P Jule- g rJ‘un. J’ul.'Aug. fJul.lAug. tJul.-Aug
. :pngcen i Sepe . Sep. & T' ;Ze Sep.’ Sep. Seps’ ‘0ct. Oct.: Diver-
: :0 grmgz Ince ° Inc. :i "Inc.‘Inc.’Inc.:Inc..Inc.: sions |
11924 : 56 ¢ B3 . : 33 : 24 oz :85:4l: oz 20
: 1025 : 86 3 3(1)55 : 86 :  :  138: & i 23
: 1926 ¢+ 61 :, 49 ' : 45 1t 56 : :28:% : : : 28
21027 ¢+ 117 :. 66 : 59 ¢ 100 : ' : $32: &z o+ 23 .3
: 1928+ 82 3 49 : 46 ¢ 67 : 28 : 28 : : : 23
: 1929 47 t 42 : 39 3 44 : 119 221 ¢ : : 16 H
: 1930 : 65 : 55 ¢ 47 g S50 :20:21:28: % 17
$ 1931 : 36 :(2)33  : 38 : 26 (P2B: 27 :40: ¢ & 18 3
: 1932 54 : 56 r 47 r 101 : : 26 129 ¢ 21
:1933 : 49 i 56 : 48 : 52 : . :22:20:25:82 : 17
2 1934 : 4B t 45 : . 41 : 35 :(4)20: 21 l: 28 :(5)25' 33 ¢ 16 H

1935 :.. 80 : 62 : 98 : T 30 ¢ B4 54 31 : 19 :

* 40-year mean (1889-1929) of natural run-off.

** AQ0m-year mean (1889-1929) of natural run-off at foothill statlons of Ban

Joaquin, Merced, Tuolumne and Stanislaus Rivers,
(1) July-October, inclusive, 59.
(2) May-September, inclusive, 34.
(3) May-September, inclusive, 19,
(4) May-September, inclusive, 20. ;
(5) June-Octover, inclusive, 23; May-October, inclusive, 21.
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, Deer and other creeks between Red Bluff and Butte City.

inflow of Mill, Antelope
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RELET%ON‘BETWEEN RETURN WATER AND DIVERSION§

| EECLAMATION DISTRIOT 108 | L
: o : i Jul tg Sep: Acreage @
: : Lol : Jul.: Aug.: Sep"*Inclusave : Irrlgated :

I L . : ~ :hcre-:dver.:
. gv g . AQreﬁfeet‘  foat R Ge n‘l Rlce
¢ ; i I o S 2 : : :
: Dlversnons (1) N 16756 17056 5363: 39 1752 (P15 § 299k 8769:
: Remurn Water (2) Ll i 4310: LOK0: 7730:16G90: i 88 : :
: Rexurn in per cent of Diversions : 26 ¢ 24 : 1hl:y jlip : :
L » R : 3 $ R & : :
T ;"5 - . T “35 e

(1) The glver51ons comprise those from the Sacramento ﬁlver,éright bank, from

Mile 43,1 to Mile £3.2.

(2) The return water is the discharge to the Sacramento Rlver of Reclamatlon

DlStTlCt 108 d;ain at Rough and Ready Bend (Table 57) 3
x B
RETATION BETWEEN RETURN ¥ ATER AND DIVERSIONS
il RECLAMATION DISTRICT 1500 :

i E Jul.i Aug.f Sep':lul.to;Sep.,‘ Ac?eage :

. g % i ’é » ."" . » ;

by P ?  Acre-feet fore-: @ver"Gen'l Rlce

o : SR U | : , , ::eet g. Ja-H : :

: Dl%ersqons (1) § 39861 3608u aooeg. 6@13 i506 17u96 8589.

: Return fater (o) B : :16300:16900: 15600: #8200 {267 : :

: Return in per ceﬁt g Dlver51ons :o41 o 47 1 78 1 Bl : : :

: P i 3 R R ¥ TR S | R !

ot f —r— .

(1) mhe dlverslons{comprlse those from the . Sacramento Elver {left bank, from
N118429 9 to Mﬁlg 63 75. The principal ones are the: Sut,pr Matual Water
- Comp@ny s plantSaax Tisdale, State Ranch Bend, ‘and Portuguese ‘Bend,

(2) The ‘retupn water is the dlscﬁarge through the draigage p %nt of Reclamation
-Dlstrlct -1500 ‘on' the West Borrow.Pit of the Sutter, By-Pagis, This water
reaches the Sasramento Rlver v1a Sacramento Sloughi :See§Table 61.

N % ; - .
S .
? + o 1t i




ATHR SUPRAVISTON RIPO)
TABLE 52

RETURN FLOW 1N SAN JOAQUIN VALLEY STREAMS
(ACRE~FEET EXCEPT AS NOTED )

85 o

case s vt o0 vo 44 PP 08 HE S OH 20 06 FE GE EE SO TT RS ST IT TS 908U aW EF PO 9P eh so e S0 05 56 e RO PGS $4 06 PUBE 05 P OO 20T OO TR TS 1u D528 45 04 000 ER NP 4P so 2By .

RETURN. FLOW=Ca Fy Se~YOSEMITE VALLEY RRe CROSSING TO

wowl

40 SRS ST S P YE #9 04U AP TS LS S8 SAST N 04 FN ad 00 Se B8 12 45 S0 94 ou 6 08 B8 098 SR SR EG S5 NG ok 6 G GV B €5 SR U0 95 A SO SN TD AR IR 49 20 OB Jp S0 IF 0T 40

- Pave. T sere Foor. ARG
" SAN JOAQUIN RIVER - -
P N :
DISCHARGE AT DELTA BRIDGE - : C BRI 0L . 0% D1
DISCHARGE NEAR NEWMAN S TABLE 167 22770 ¢ 20510 ¢ 31470 : 74750 &
INFLOW OF MERGCED RIVER . TABLE 20% 14500 ¢ 14100 3 18100 i 46700 :
NET ACGRETION-DELTA BRIDGE .TO NEWMAN _ T 8270 ¢ 6410 ¥ 13370 @ 28050 3
01 VERS1ONG—DELTA BRIDGE 'TO NEWMAN = TABLE 4+¥3 "0 0 0 0
NET RETURN FLOW—DELTA BRIDGE TO NEWMAN E £ B270 % 6410 ! 13370 1 28050
NET RETURN FLOW-C,Fo8y~DELTA' BRIDGE TO NEWMAN Y 134¢ to8y 0 2173 154
DISCHARGE AT GRAYSON (LAIRD SLOUGH) TABLE 17: 33800 % 27800 & 49300 1110900
AGCCRET | ON=NEWMAN TO GRAYSON L : T 11030 ¢ 7290 & 17830 % 36130
D1 VERS| ONS~NEWNMAN TO GRAYSON . " TABLE Al '8§560.3 7ti3 ¥ 1060.1 16733
RETURN FLOW-NEWMAN TO GRAYSON $ 19590 3 14400 § 18890 % 52680
RETURN FLOW—Coy FeSe~NEWMAN TO GRAYSON , t 3198 2423 ' 307 % 290
DiSCHARGE NEAR VERNALIS. CTABLE 18} 61150 ¢ 80330 :125000 }266480
INFLOW OF TUOLUMNE AND STANISLAUS PIVERS TBLS.24 & 263 39500 @ 55700 t 71900 1167100
NET ACCRET!ON-GRAYSON TO VERNAL!S . 212150 ¢ ~3170 ¢ 43800 $-11520
Dt VERS | ONS~GRAYSON TO VERNALIS : TABLE 413 13081 ¢ 6171 ¢ . 4151 ¢ 24303
NET RETURN FLOW—GRAYSON TO VERNALIS : 1830 ¢ 3000 ¢ 79350 1 12780
NET RETURN FLOW=C,F,Se—GRAYSON TO VERNALIS H 30 ¢ 50 ¢ 129 3 70
NET RETURN FLOW—DELTA BRIDGE TO VERNALIS : 20600 t 23810 : 40210 1 93710
NET RETURN FLOW—CsF.Ss—DELTA BRIDGE TO VERNALIS 1 4821 400 : 654 ¥ 514
STANISLAUS RIVER
DISCHARGE AT ORANGE BLOSSOM BRIDGE TABLE 25¢ 1720 1 1670 2630 : 6020
D1SCHARGE AT HATMARK RANGCH TABLE 26t 15800 t 14900 ¢ 22200 : 52900
ACCRET  ON~ORANGE BLOSSOM TO HATMARK ¢ 14080 3 13230 : 19570 ¢ 46880
DI VERS I ONS~ORANGE BLOSSOM TO HATMARK TABLE 44! 1510 ¢ 678 274°% 2562
RETURN FLOW~ORANGE BLOSSOM TO HATMARK T 15600 & 13010 ! 108401 40440
RETURN FLOW-C4F,Se~-ORANGE BLOSSOM TO HATMARK ! 255 % 234 1 3233 2N
TUOLUMNE RIVER
DISCHARGE AT ROBERTS FERRY BRIDGE TABLE 228 2220 @ 21500 1. 36400 % 60120
D1 SCHARGE AT. HIGKMAN BR1DGE ‘ TABLE 23t 6710 t 26500 ! 42600-% 75810
ACCREY |ON~ROBERTS ‘FERRY TO HIOKMAN T 4400 § 5000 ' 6200 ¢ 15690
D1 VERS |ONS-ROBERTS FERRY 7O HIOKMAN TABLE 43! 18 IR [ BR 30
RETURN FLOW-~ROBERTS FERRY TQ HiCKMAN ¢ 45103 5010 i 6200 % 15720
RETURN FLOW—GeFoSe—ROBERTS FERRY TO HICKMAN B 73t 84 1 101 3 .86
DI SCHARGE AT TUOLUMNE CiTY BRIDGE © TABLE 24% 23500 & 40300 ¢ 49300 113100
INFLCW OF DRY. CREEK Do TABLE 21T 3600 & 4140 3 4520 t 12260
NET ACCRETION=H{CKMAN TO TUOLUMNE CITY S £ 13190 ¢ 9660 ¢ 2180 : 25030
DIVERS | ONS—HI GKMAN TO TUOLUMNE CITY o TAsLe 43% 267 ¢ 198 ¢ 1051 600
NET RETURN FLOW-H|CKMAN TO TUOLUMNE CITY . .3 13400 ¢ OBGO ' 2280 & 25630
NET REFURN FLOW-CeFySe—~HICKMAN TO TUOLUMNE CITY 8219 166 3 37 : 140
NET RETURN FLOW-ROBERTS FERRY TO TUOLUMNE CITY. t 16000 t 14870 i B480 : 41330
NET RETURN FLOW—C.FeS+—=ROBERTS FERRY TO TUOLUMNE CITY § 203 3 250 ¢ 138 3 227
MERCED RIVER .
. . T Y ) S N : T
D) SCHARGE AT YOSEMITE VALLEY RR,CROSSING TABLE 19%. 3810 ¢ 3180 ¢ 2180 ¢+ 9170
DISCHARGE NEAR MOUTH : oo TABLE 20% 14500 : 14100 3 18100 & 46700
ACCRET | ON-YOSEMI TE VALLEY RR,CROSSING TO: MOUTH T T s Y0690 ¢ 10920 1 15920 ¢ 37330
D1 VERS1ONS=YOSEMI TE VALLEY RR, CROSSING TO MOUTH TBL.42] 2472 % 1607 ¢ 632 1 4711
RETURN FLOW~YOSEMITE VALLEY RR,CROSSING TO MOUTH H laéﬁg : 123?? 3 xeggg : 42%g?
- T3 H :

_MautH

s spnses s
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AQUIN WATIR SUPTRVISTON RSPORT 1933

. TABLE 55

DISCHARGE OF BUTTE SLOUGH

“Discharge in Becond-1e6y .

DQY“‘V‘”

aMay . June. . Jul,  Aug. - Sep.  Oct.
1 *105 43 47 330
2 1086 - 37 41 330
3 105 3L, 39 . 330
4 109 25 39 310
5 109 %6 29 285
"8 105 45 25 £85
7 93" 45 65 265
8 53 46 65 265
9 _ _ 81 45, 85 245
10 ' 7 4% 7% 245
1 . 85 . 49 65 2320
i : 85 47 57 230
13 81 43 61 210
14 ‘ . 81. a3 65 210
15 B 77 59 61 210
16 ‘ 81 57 65 195
17 81 61 65 195
18 77 53 73 195
19 . 73 49 69 100
20 69 41 73 185
21 : ) 37 73 205
22 : 81 31 . 69 218
25 - B7 33 53 197
24 57 41 500 174
25 ‘ 57 49 330 209
26 . S B3 . 48 . 350 209
27 - ' 49 49 245 218
28 47 49 350 218
29 : 45 47 330 218
20 ‘ 45 49 330 218
31 41, 47 220
Mean e 8l.1 = 44.9 126 231
for 4980 2760 7480 14200
Motith o

NOTE: This is the discharge to Sacrasmentc River at Mile
84 left as measured at and below the dam of Butte Slough
Irrigation Company one-fourth mile above the mouth of
Butte Slough. This flow and Buite Slough and Butte Creek
diversions (See Table 32) are made up almost entirely of
return water from lands irrigated by Feather River diver-
sions.

* Beginning of record for season.
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TABLE 54

DISCHARGE OF COLUSA TROUGH AT COLUSA WILLIAMS HIGHWAY

s Daily Discharge in Second-feet

Day May Jun, o Jul. _AZe. L Seps - Octe
1 *280 294 393 185
2 275 285 357 151
%) 270" 301 368 137
4 268 302 269 1l9
5 264 304 379 120
6] 2ne 319 382 105
7 299 314 382 98
8 2904 303 393 g9l
9 299 313 406 81
10 297 320 404 8l
11 287 ‘316 396 81
i2 288 313 296 81
13 285 319 411 82
14 ‘ 277 329 408 55
5 B3 346 410 67
16 290 341 423 79
17 283 338 429 71
18, 289 243 449 70
19 284 346 . 459 74
20 , 271 358 434 S 71
21 ‘ 274 349 421 66
22 286 352 404 62
23 291 35% 389 58
24 300 356 378 51
25 296 356 351 3L
26 291 354 344 25
27 286 356 299 18
28 283 354 264 23
29 285 352 243 - 10
30 288 349 216 17
31 295 352 14
Mean . 284 332 277 737
Ac.Fte.
for 17500 20400 22400 4530
Month o ‘ o

NOTE: This is return water flowing in the main drain of
Reclemation District 2047; it is drainage chiefly from
lands irrigated by Glenn-Colusa, Provident, Princeton-
Codora-Glenn, Compton-Delevan, and Maxwell Irrigation
Districts.

* Beginning of record for seasomn.



TABLE 56

DISCHARGE OF RECLAMATION DISTRICT 70 DRAIN.

"¢ " Daily Discharge in Second-feet

D3y, Gy Juh.  Jal.  Aug.  Bop.  0ct.
1 *0 20 34 18
2 0 15 34 16
3 0 16 47 14
4 0 17 42 12
5 0 20 36 10
6 0 21 28 9
7 0 21 30 8
8 0 21 30 7
9 0 28 32 7’
10 0 22 32 7
11 -0 23 32 7
12 23 ) 31 7
13 20 0 33 i
14 20 0 33 v
15 21 0 28 6
16 ‘ 20 20 27 5
17 19 21 27 0
18 18 17 25 0
19 18 19 25 0
20 18 21 24 0
21 : 18 24 26 0
22 _ 19 23 26 0
23 . 19 22 26 0
24 : , 20 .22 26 o]
25 20 22 24 0
26 21 21 26 0
27 21 21 26 0
28 22 22 24 0
29 ' 22 22 22 0
30 22 22 20 0
31 22 2% 0
Mean ' 13,0 18,1 29,2 4.7
AcJt. '
~ for 799 1110 1740 204
Month ’

NOTE: This is the drainage from Reclamation District 70
returned to Sacramento River at Mile 68.8 Left. For
this period of record it was all controlled gravity flow.

* Beginning of record for season.
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TABLE 57

DISCHARGE OF RECLAMATION DISTRICT 108 DRAIN

AT ROUGH AND READY BEND

i ] Déily‘Discharge iﬁ,Second-feet

Day  .May - Tune Jul, Aug. Sepe. Oct.
1 *90 25 a7 67
2 95 25 93 61
3 o0 25 o5 55
4 100 25 113 49
5 95 25 128 43
8 95 28 - 145 37
7 o8 35 150 31
8 a8 38 165 31
@ 110 47 178 31
10 103 50 190 3L
11 102 53 180 3L
12 o8 55 180 31
13 03 75 170 31
14 90 78 160 0
15 87 93 160 0
16" ‘ 83 o7 150 0
17 80 o0 150 0
18 80 93 144 Q
19 ; 73 a7 138 0
20 ' 73 . 87 132 0
21 70 102 126 0
22 _ 50 87 120 18
23 4% 80 114 18
24 : 47 75 108 18
25 : 32 72 102 10
26 37 72 96 18
27 37 82 o0 18
28 25 95 84 18
29 25 78 78 18
20 2o 80 72 18
3l 25 90 18
Mean 7041 85.9 130 22.6
AcJFt.
for 4310 4050 7730 1390
Month

NOTE: This is the drainage from Reclamation District

108 returned to the Sacramento River at Mile 44.0 Right.

All gravity flow. Additional drainage from Reclamation
District 108 was discharged to Back Borrow Pit at Mile

20.2 left. See Table 98,

* Beginning of record for season.
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- TABLE 58

DISCHARGE OF RECLAMATION DISTRICT 108 DRAIN

' ON BACK BORROW PIT

jwl
8,
Lol

H Daily Dischargze in Second-feet
iMay - June Jul.  Aug,  Sep. _ Oct.

© D3OG G

e

NOTE: During the period of observation, July
to October, inclusive, 1935, the discharge at

this point was a negligible amount, due perhaps

0 re-use of water within district. - Some ob-

servations of discharge were made as follows:

Date ' C.F.S.
July 16 | 3.1
August 16 | 3.8
August 20 _ 340

Cctober 8 0

Mean

ACJHFTe

for
Month




TABLE 59

DISCHARGE OF COLUSA_BASiN DRAINAGE AT KWIGHTS LANDING

il

e e e
Dailly Dlscharge“ln-Secondufeet S

bay CsMay  Jun,  “Juls O AUg. Sep. Oct,
1. %210 240 495 239
2 2l2 227 4B2 233
3 218 224 344 227
4 221 227 386 221
5 207 227 372 215
6 216 264 395 211
7 234 281 427 197
8 246 255 343 187
9 ‘ - 277 255 465 148
10 ' 299 255 477 121
11 ‘ - - 288 255 500 06
12 ) ' 27% 255 504 100
13 _ , 249 271 347 100
14 249 294 341 103
5 249 293 335 113
16 , 266 3la 329 121
17 ‘ . 284 324 323 117 -
18 ' 266 333 317 103
19 . 263 344 311 95
20 249 355 305 90
21 e 230 358 299 95
22 _ 244 360 293 76
25. ‘ 240 360 287 B3
24 : 256 360 281 45
25 ' 263 360 275 46
26 249 360 269 46
a7 240 360 263 42
28 , 237 360 257 32
29 227 360 251 33
20 , 230 360 245 33
31 234 582 30
Mean ' ‘ 246 312 350 114
Ac it ' : . . o
for 15100 18200 20800 7020
Month ‘ : : . S '

NOTE: This is the drainage from Colusa Basin oussing

down the Back Borrow Pit of Redlamation Distriets 108

and 787 and entering the Sacramento Biver at Mile 34.15
Right, just above the Knights Landing gaging station,

It includes the drainage from Reclamation District 787
entering the Back Borrow Pit via Sycamore Slough outlet.
Irregularities in the flow are due to checking operations
at the Knights Landing outfall gates whereby a portion of
. the flow of the Back Borrow Pit is diverted to the Knights
Landing Ridge Cut. This diversion is shown in Table 65,

*Beginning of record for season.



TABLE 60

DISCHARGE, OF SACRAMENTO SLOUGH

Day”
1 ' *303 358 408 552
2 393 355 413 415
3 393 355 413 262
4 302 294 480 179
5 391 892 569 187
6 - L 390 - 294 ¢ 4B9 - 186
7 289 296 427 163
8 388 352 247 381
9 388 292 261 315
10 . o387 329 721 254
11 o N B8e . 324 488 - 189 -
l2 ’ 382 ' 345 443 160
3 , 375 359 474 158
14 , 374 a5 479 158
15 . 270, 405 410 142 -
16 o 372 416 494 - - 155 . -
17 j . 374 404 2654 155
18 - 389 390 306 148
19 . 367 380 366 148
20 362 363 362 148
21 - ' SBRY T T ERE 346 ~148
28 ‘ 309 393 228 148
23 261 373 376 141
24 242 373 315 141
25 o _ 252 @71 313 140
26 = 28k 447 298 142
27 ‘ - 305 386 o2n4 116
28 ‘ . 3156 389 223 108
29 325 0 392 211 108
30 : 324 397 280 108
z1 . - 310 403 150
Mean 35 363 384 0 183
AcJFta. v R , T . . o
for ‘ . 21600 22300 22900 11200
Mbnth B ‘ '

NOTE: ThlS is return water dlscharged to Sacramento River
via Sacramento Slough at Mile 21.2 Left. This is the

sum of the Tlow measured at two points: (l outlet of
Reclamation District 1500 Drain (Table 61) and West Bor-
row Pit of Sutter By-Pass l 4 miles above Reclamation
District 1500 Drain {Table 64), The flow in Table 64

includes the flow of Table 62,

¥ Beginning of record for secason,

91
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TABLE 61

DISCHARGE"bF REGIMI»IAT“ION DISTRICT 1500 DRAIN

. ‘ﬂDailyiDiScharge;infSécdndafeet

DAY iy Jun.  Jul.  Aug.  Sop. Octs
1 203 208 293 106
2 293 295 293 101
3 293 295 293 92
4 292 234 361 82
5 292 282 453 92
6 292 2354 346 92
7 292 256 317 69
8 292 292 137 67
g 292 232 151 60
10 - o - 293 289 561 54
11 ' 292 250 288 54
1z .~ 289 25" 308 48
13 283 257 354 48
14 283 258 360 48
15 280 - 2%0 292 34
16 ' 283 281 378 47
17 286 281 240 47
i8 283" 280 284 - 40
19 _ 283 280 256 40
20 o 280 - 273 250 40
21 277 283 238 40
22 ’ : 231 283 112 40
23 _ 185 283 258 33
24 168 283 194 33
25 . 180 281 188 22
26 165 357 172 24
27 237 293 150 8
28 249 293 101 0
29 261 293 92 0
30 ‘ 262 293 185 0
31 ' . 850 293 42
Mean 265 275 263 49,1
Ac.I't.
for ' 16300 16900 15600 3020
Month : - S ,

NOTE: This is the drainage from Reclamation District
1500 discharged to West Borrow Pit of Sutter By-Pass
and thence via Sacramento Slough (in the By-Pass) to
Sacramento River, This is one of the sources measured

to obtain the total flow in Sacramento Slough. Seo
"Table 600 ‘

* Beginning of record for saason.



TABLE 62

DISCHARGE OF SUTTER BY-PASS - EAST BORROW PIT
' (WILIOW SLOUGH AT CHANDLER) -

vay . Daily Discharge in Second-feeb . . .
i May June - Jul. Auge SepPs  OCts
1 25 K¢ 5% 187
2 ‘ 34 9 - 53 245
3 * 0 34 9 45 100
4 0 34 9 40 27
5 0 . 27 ] 40 2%
6 0 23 9 40 27
7 0 25" g " 43 E?
8 0 23 9 47 245
9 0 25 29 126 200
10 0 28 52 18% 100
11 0 36 80 133 50
12 0 - 47 60 50 = 51
13 0 56 60 31 52
14 0 70 60 20 53
15 0 56 60 15 55
16 0 47 32 15 = 87
17 5 &7 18 15 59
18 15 47 16 23 61
19 _ : 15 46 16 34 63
20 15 46 22 B4 65
21 15 45 28 34 67
22 15 35 28 34 68
23 : 15 28 28 34 69
24 16 28 28 24 70
25 16 28 28 33 71
26 16 28 28 33 73
27 ‘ 16 28 B33 23 74
28 16 28 48 33 6
29 16 20 53 33 76
30 16 9 53 33 77
31 9 5% 77
Mean : *¥7,4 0 34,2 31,1 - 45,8 8l.2
Ac.Ft. S
for #4711 2100 0 1910 2730 4990
Month

NOTE: This is return water originating from Feather River
and Butte Slough Diversions. - It is discharged to Willow
Slough through a controlled culvert at Chandler, thence
acrcss Sutter By-Pass to 'the West Borrow Pit amd thence
via the latter and Sacramento Slough (in the By-Pass) to
Sacramento River. This is one of the sources measured to
obtain the total flow in Sacramento Slough. See Table 60.

¥*Beginning of record for season.
**28 days.
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TABIE 63

DISCHARGE OF. SUTTER BY-PASS: '~ WEST BORROW PIT
' . OPPOSITE GELSH4USER SLovGH
bay - s Daily Discharge in Second-feet
: : May Jun, Jul. Auz. Sep, OQOct.
1 *46 40 46 53 -
2 46 39 46 53
ol 46 38 46 53
4 46 - 38 46 53
5 . 46 36 46 51
"B " 46 35 46 50
7 46 - 24 46 49
8 46 35 45 48
8 o .48 36 44 46
10 « 46 38 43 45
11 : e 48 39 43 44
12 46 41 43 43
13 - 46 43 43 42
4 46 45 46 T 41
15 47 47 49 39
16 48 48 51 37
17 48 48 5% 35
18 : 48 48 56 . B34
i) o ~ 48 48 59 32
20 : 48 48 61 31
21 48 - 48 B 29
22 \ 48 48 66 27
23 . 47 - 48 68 25
24 _ 46 48 70 24
25 , 48 48 69 28
26 ' 45 48 68 20
27 : 44 47 66 18
28 43 47 64 16 .
29 : 42 . 46 61 - 15
30 41 46 57 14
3L . 40 46 L 18
— . stz ' —
Mean- o ADe8 43,4 D37 35,6
o
Ac.Ft.
for - 2820 2870 3200 2190
Month

NOTE: This is return water originating from Butte -

8lcugh diversions and from: irrigation of Reclamation

" Digtriet 1660 and Sutter By-Pass lands., It 1s dis-

Chawged via the West Borrow Pit and Sacramento Slough
to Sacramento River. Theé point of measurement is 15.7
miles north of Reclamation District 1500 Drainage Plant.,

* Beginning of record for season.



TABLE 64

DISCHARGE OF SUTTER BY-PASS ~ WEST BORROW PIT
1.4 MILES ABOVE R. D. 1500 DRAINAGF PLANT

226

1
2 100 60 120 314
3 100 80 120 170
4 100 60 119 97
5 99 60 116 95
6 98 .60 113 94
? Q7 60 110 94
8 96 80 110 214
9 96 80 110 255
10 95 60 160 200
11 -7 S 2 Y 200 115
12 \ 03 88 135 112
13- ' 92 102 120 110
14 : ' 91 117 119 110
15 90 135 118 108
16 ‘ 89 135 116 . 108
17 88 123 114 108
18 86 110 112 108
19 84 100 110 108
20 82 90 112 108
21 : 80 90 114 108
22 - 78 90 116 108
23 76 90 118 108
24 ' L 74 80 121 108
25 72 90 125 108
26 o .70 . 90 126 108
27 68 93 124 108
28 - B8 96 122 108
29 64 99 119 108
20 62 104 115 108
31 80 110 108
Mean - ; 85,2 ~ 87.6 182 134
Ac.Ft. o . :
for 5240 5390 7240 8220
Month

WOTE’ ThlS is the flow in the West Borrow Pit below
the' confluence of East Borrow Plt flow enterlng via
Willow Slough. This point of measurement was newly
established June 1, 1934. 1.4 miles downstream this

flow is Jjoined by the discharge through R.D. 1500

Drainage Plant and: the combined flow is thence dis-

charged via Sacramento Slough (in the By-Pass)

Sacramento Rivers  This is one of the sources measured
See

to obtain the total flow in Sacramento Slough.
Table 60.

* Beginning of record for Seasomn.

to
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" TABLE €5

DISCHABGE OF KNIGHTS LANDING RIDGE CUT AT
WEST LINE OF YOILO BY~-PASS

£

1 27
B a7
)
4 . 28
g " on-
6 27
¥ 20
-8 . 33
9 a7
.10 43
11 - 40 ) | T
12 37 ! ! 1
13 33 = = B
14 33 o) Q ©
15 33 A K w3
16 37 B Fry Pt
17 38
18 37 o © ©
10 27 = = =
80 33 (1) ! ! :
21 0 t ! !
22 o
23 0
24 0
85 ‘ 0
26 X0 0
27 0 0
28 0 0
29 0 0
30 b+) ¢}
31 0 -
Mean - B @Bt o o0 0
Ac.Ft. L , ‘ '
for ' **9.9 1320%%k 0o 0 0

NOTE This is Golusa Basin dralnage dlverted to Khlghts
Landing Ridge Cut by checklng at the Knlghts Landing out-
gall gates on the Back Borrow Pit of Reclamatlon District
87,

*Beginning of record for season. ..
**0ne day., :

‘ D0 daysy . .

(1) Flow”dammea offs -
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TABLE 66

DISCHARGE OF YOLO BY-PASS-FAST BORROW PIT (TULE CANAL)

L -

Day :________ Daily Discharge in Secopd-foet
g - 3May - Jun. - Jul. - Aug. Sep. Dcte
1 20 14 2 8
2 21 14 2 2
3 22 15 2 2
4 23 15 2 2
5 24 16 2 2
5] 25 16 2 2
7 26 17 2 24
8 27 - 17 2 20
9 28 16 2 15
10 28 15 2 10
11 28 14 2 5
12 _ 28 13 2 3
13 28 12 2 3
14 28 10 2 3
15 28 10 2 3
1ls ' 28 e} 2 3
17 28 2 2 3
i8 28 9 2 3
19 28 9 2 3
20 23 10 2 3
21 ' 14 10 2 3
22 0 10 2 3
23 ] 9 2 3
24 0 8 2 3
25 ' ] 7 e 3
26 *15 6 6 2. 3
27 16 12 5 2 3
28 17 12 4 2 3
29 . 18 12 2 2 3
30 19 13 2 2 3
31 13 2 3
Mean *¥*17 ,0 19.5 10.5 2.0 447
Ac.Ft, »
for **169 1200 644 119 290
Month :

NOTE: This station is located on the East Borrow Pit of
Yolo By-Pass three miles south of the Woodland-Elkhorn
Highway and just below the south levee of Reclamation
District 827, It records any undiverted drainage from
Reclamation District 1600 and the return or waste from
Colusa Basin Drainage diverted to Yole By-Pass via
Knights Landing Ridge Cut.

* Boginning of record for season.,
** 5 dayse



SACRANENTO-SAN JOAQUIN WATTR SUPERVISTON REFORT 1905

TABLE 67

DISCHARGE OF RECLAMATION DISTRICT 1000 DRAIN
‘ (2nd BANNON SLOUGH)

pay °© Daily Discharge in Second=-feet

:Mar. Apr. May  Jun. Jul. Aug. Sep. Oct.
1 ¥4 75 64 43
2 12
%3 208 51 o 61
4
5 112 32 . 69
& 112 .
VAR ) 354 ol 78
g 216 650 \ .45
9 412
10 358 258 26 - 52
11 199 ' 1 1
12 134 w7 38 48
13 88 ! !
14 142 206 58 64 © © 95
15 199 a = 61
16 251 o o 148
17 179 177 &4 72 e P a8
18 184 38 = = 66 .
19 64 " - 66 52
20 142 213 N e 58
21 88 ‘ 66
22 97 96 64 @ © 56
27 59 = = 85
24 - 121 118 ' | 44
25 81 70 | 1 58
26 26 52 52
o 82 Bl
28 132 145 36 52
29 89
30 70 80 .36 80
31
Mean 76,0 136 25,3 12.8 0 0 3%.8 16.5
Ac.Pt, . _ R
for 4870 8090 1560 762 0 0 2010 1010
Month

NOTE: This is drainage from Reclamation bistrict 1000 returned
to the Sacramento River by pumping at Mile 2.1 Left.

* Beginning of record for season,



AN JOAQUIN WATSR SUPPRVISIQN EUPORT 1035 99

TABLE 68

DISCHARGE OF BACK BORROW PIT RECLAMATION DISTRICT 1000

Daily Discharge in Second-feet
May - Jun,  Jul.  Aug. . Sep. = Oct,

Day

as s

*

OO0~ OO P A D

8

FLOW
FLOW
FLOW
FLOW

3
N O
N O
N O
N O

20
[ s 3
-

Mean 0 _ 0 0, 0 0 0

AcFt. )
for 0 0o 0 0 - 0 0
Month o

NOTE: This is a record of flow down the borrow pit out-
side the east levee of Reclamation District 1000 and en-
tering the Sacramento River at Mile 1.3 Left. It is
recorded at the old Garden Highway crossing (Natomas
Trestle)., This drainage is probably not derived from
Sacramento River sources. '

* Beginning of record for season.



100

CHAPTER V

USE OF WATER IN THE SACRAMENTO-SAN JOANUIN DELTA

As outlined iﬁ‘prbcediﬁg rcports,.this‘ihvésfigation‘having as its
objective, a complete annual detorminatién of the consumptive use of water
in the entire Sacramcnto-San Jbaquin—Deita, has comprised the experimental
work tq determine the unit consumptive use of watcr by the vafious irrigated
crops and vegetation in the Delta and the gonoral ficld work to obtain annual-
ly a complete cconsus of the irrigated crops and water consuming arecas. With
the unit consumptive usc of water determined by the éxpefimental work and the
completo ccnsus available, thc‘formcr‘is‘applied to thc data of the lattor
to derive the éonsumptivo use of watcr in the Delta as a whole or on individual
tracts or islands,

Due to financial limitations the census of tho irrigated crops and‘
water censuming areas in the Deltz has not been made since 1932{ There is,
therefore, no rocord of the Dclta consumﬁtive usc of water sinco thrt time.

Tabiolﬁg summarizes the crop and woter consuming orcias and figurcs
for the consumptivo usc of watef as previously roported for the joars 1¢24 to
1932 inclusives It will be noted that in the nine yoar period shown, therc
has been no very great chonge in the irrigoted crop area and that for the
years 1930, 1931 and 1932 the crop areas and total woter éonsuming areas, ond
consequently the ostimates for the total consumptive'use of water, ore mac-
tically conétant,, From this coﬁsidcration it appears rcasonable to assume
that there probably occurred little doparturg from theso figures during 1235
and that probably the use of water in this Fear may bé clogely approximated

by the consumptive use shewn for the years 1930, 1931 ~nd 1¢32.



VLD

CONSUMPTIVE USE OF

-S4 JOARUIN WATER SUPFRVISION REPORT 1935 101

WATER

TABLE 69

IN THEE SACRAMENTO-SAN JOAQUIN.DELTA 1924-1932

Water
. . Consuming
‘Yoar'Area in dcres

Sensonal (2) : Soasoncl
Use of Watcr :Unit Consump

Acro-foot :Toet por Ace

sAannual Unit:
s Consunption:

in Aero- ¢
foot per Ac:

* sinnual (3)
Use of Water

in ttion in Ace:
. #Ce% 50 herc-Teotb

sTotal : Irr.

e 2o WS

o0 fer o5 J00 o2 a0

: : Irr, g . : Irr.: : Irr. t Irret
: : (1) :orops : T0%0l iopops 1TOWAL.gnong: TOEAL Lepops .Total . nropgy
11924¢ :319800: +674840: T Rl.ll: : : : :
11925+ + 31560014 :660800; 1 2.10: : : : :
+1926: :316200: +649560: : 2.06: : : : :
:11927: :315600: :649080: : R.,08: : H H :
:1928: 1321300 $1674920: : 2.10: : H : :
£1929:420900: 3218004 1100140:689550: 2.62: 2,14:1250180:830590: 2.97: 2.61:
119303 448800:338000:1161000: 744000z 2.60: 2.20:1322000:895000: 2.96: 2,65:
1193114463102 339300:1167390:756010: 2.61: 2,23:1319250:907870: 2.96: 2.08:
+1932:447430:336440:1181030:746800;: 2.64: 2,22:1334060:899830: 2,98: 2,67

(1) Total includes interior and cxterior watcr surface, bare ond viced

lands which consumc scepage water, willow ond tule arcas, otc.

(2) Includes water used by crops and veget~tion during bthe composite

growing season and by evaportlon for the entire yorr.

(3) Inmcludes in nddition to seasonal usc, the usc of water on the
croppecd arca duyring the non-growing or dormant ScasON.

NOTE: Prior to 1929 the ~nnual census was not complote with respect to

water consuming areas othor than irrigated crop lands.
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CHAPTER VI

SALINITY INVESTIGATICN

Purgose

The purpcse of the salinity investigation, as outlined in previocus
reports, has been to record the occurrence and extent of the encroachment
into upper Bay and Delta channels of salinity from San Francisco Bay, and
to establish the relation between movement of salinity, stream flow'ﬁo
the‘Delta, and tidal action. As reported in Bulletin 27 of the Division of
Water‘Resources, this relation was established for the conditions which
obtained during the period of the special investigation for that Bulletin
and upon the basis of all Aata available to that time. Subsequent investi-
gations, therefore, have been directed to the maintenance of an unbroken
record of the salinity, tidal aﬁd stream flow variations, essential not
only in corroboration‘of the relation as at present established but as the
basis for a check of possible modifications in the relation due to changes
in channel and tidal conditions which may have taken place or will occur
in the future., Also, during periods of low stream flow, the continuafion
of salinity sampling has been essehtial in keeping Delta irrigators advised
of conditions so that dsmage from the use of water of too high salt content

might be averted.

Scope

The scope of this investigation each season has been such as to
insure that samples of water to be tested for salinity would be taken at
. regular intervals at a sufficient number of stations throughout the Delta
and upper Bay reogion that the advance and retreat of the salinity from carly

Summer to late Foll would be completely recorded. Plate 3 shows the limit
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of encroachment into the Delta of 100 part salinity in the years 1920 to

1955, inclusive. Eighteen Bay and ﬁelta sampliﬁg étations are maintained
permanently throughout the yeer, and five additiénal stations in 1935 were
established and maintainéd for the duration of the season in order to com-

pletely record the encroachment and recession of salinity.

Station Maintenance and Records

As in the past, the salinity sampling at all stations was done
by ldcal observers., BRach observer was provided with a schedule showing the
exact time for taking the samples so that, throughout the Delta at four-day
intervﬁls, all samples would be taken at approximately one and one-half hours
after the same high tide. The observers were furnished with stamped containe
ers for the sample bottles so that the latter could be mailed as filled fo
fhé laboratory at Sacramento. All testing was done at the chemical laboratory
ofxthe Division of Highways. The records of the tosts of ail samples taken
in 1935 are given in Table 72 and Tabls 71 gives the loeatiocn znd description
of each stetion. |

The maximum salinity as recorded at the stations operated in 1935
ig shown in Table 70. For comparative purposes, this table shows also the
méximum salinity recorded at these stoations in previous years beginning with
1924, A comparison of the Summer stream flow to the Delta in 1935 and the

corrgsponding salinity at certain of the lower Delta stations is showm on

Plate 4,

Salinity Bulletins

In proceding years during psriodsof low river flow and consequent
rapid encroachment of salinity, woter usgrs throughout the Delta were anxious

to obtain the results of the tests in order that their irrigation operations
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might he govofned to prevent the.usé of water of‘injurious salt contente
Thercfore bulletins werc mailed at weekly or ton-day intervals to the water
users throughout the Dalta; reporting the salinity at the varidus stations,
During 1935 however, the encroachment of salinity as shovm on Plate 3 was

not of sufficient magnitude to justify tho issuing of these bulletins.

Tide Gages

In the analysis of the relafion between salinity, stream flow and
. tidal action as prescnted in Bulletin 27, the comprehensive information
covaring the tidal variations throughout the Delta as obtained from the
records of the tide gages was indis?ensable. Of‘thc gstations which supﬁlied
data used in the investigation for Bulletin 27, four were maintained by the
U. S. Army Engineers, one each by U. S. Coast and Geodetic Survey, U. S. Navy;
fast Contra Costa Irrigation District and Staten Island Iand Company. The ro-
maining stations, eight in number, are being maintained by tho Division of
Water Resources and are loented at Sacramento, Walnut Grove, Saﬁ Joaquin end
of Georgiana slough; Sacramonto and San Joaguin ends of Threc Mile Slough,

Antioch, Collinsville, and Mossdale Bridge (San Joaguin River).
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TABLE 70
MAXIMUM RECORDED SALINITY AT BAY AND DELTA STATIONS

1924 TO 1935, INCLUSIVE
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SAMPLING,
SAMPLING,

OF NATURAL RUN-OFF AT FOOTHILL STATIONS OFf MAJOR TRIBUTARIES,
SAMPLING,

ESTIMATED MAXIMUM OF 670 IN PERIOD NOT COVERED BY
ESTIMATED MAXIMUM OF 350 IN PERIOD NOT COVERED BY
ESTIMATED MAXIMUM OF 125 IN PERIOD NOT COVERED BY

* NORMAL TAKEN AS 40-YEAR MEAN (IEBQ—IQZQ;
FOR LOCATION AND DESORIPTION SEE TABLE 71

i
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SACRAMENTO=SAN JOAQUIN WATER SUPERVISIQﬁ REPORT_l955 .

SALINITY OBSERVATIONS, SACRAMENTO-SAN JOARUIN DELTA AND UPPER BAYS

Samples taken by local observers approximately one and one-half hours

Salinity expressed in parts of chlorine per 100,000 parts of water

i e e A T

TABLE 72

after high high tide

|

3 ee  Ee pr 0

se TP 8w se s S0 Sr e

e ¥ o -

sy =4

se 4% ar s

e o9 my

e WE 9K gs WP ¥e S0 4s es

s PP B ee ar

e ¥ s 9% ap **

s 3 JANUARY :
Station : : 10 : 14 : 18 ¢ 30
: San Francisco, San Pablo 2nd :
Point QOrient : 1320: 960: 1040: 1240:
Point Davis - : : : 410: 340 : 880:
Bulls Head Point : :  720: 180:ab 26:ab l4: ab 380:
Bay Point ' : s : 30: 36:b 6: H
0 and 4 Perry : : 20 G 2 S 30
Tonisfail Ferry : : 228: 186: 70 80ra 170: 763
: Sacramento River Delta :
Collinsville : : : 2 1l: 1: : o H
Emmaton : : : Sied 2t 33 : 2
+ Sacramento : : : 1: l:ab 1: : 2:
: San Joaguin River Delta :
Antioch : : 18: 9: 81 8: 7 o: - 4:
Jersey : H : N 8: : : : :
Central Ianding : : : 4t tab 2: 3 : H
Duteh Slough H : s 15: 15: 14: T 8: 10:
Rindge Pump : : 9 4: 3 4, : 6 62
Middle River P.O. : : : 9: 8: 7% : 51 5e
Mossdale Bridge : : H 1: 1: l:a : 3¢ 2
= EBRUANT
. : - EBRUAR. :
Station : 2 . 8 = 10 26
H San Francisco, Sen Peblo and Suisun 3ays :
Point Orient s+ 1340: 1400: 1220: 920:
Point Davis :ab 880:  B840:  580: £80:
Bnills Head Point : 490: 440:a 140:ab 120: 450;
0 and A Ferry : 9 5: 2: 4:
Innisfail Perry : 58: P4 68s 487
: Sacramento River Delto -t
Collinsville : kH 22 2: 33 N
Emmoton . . : 33 1: l:ad 4@
Sacramento tab 1 1; 3} l:d 1l
: San Joaquin Riv :
Antioch : 6:a 7 4 4 5:
Jersey : I 5: 5: : 5: 4z
- Central Landing - : 2t : H oot : 1:
Dutch Slough : B:a 9 9: 7 7: VRS
Rindge Pump : 62 6t & B3 62 9:
Middle River P.O. rab By 8: -7 8:a .63 5
Messdale Bridee : 2: 3:ab  4: 2:a 1: St

a, b, ¢, 4, e, T, See

footnotes last page of this table.
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SACRAVENTO-SAN JOAQUIN WATER SUPERVISION REPORT 1935

TABLE 72 (CONTINUED)

SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS
Samples token by local observers approximately one and ons-half hours

after high high

tide,

allnlty expressed in parts of chlorine per. 100,000 parts of water

s 24 €9 ne we ses Tw

1y @¢ P4 we s S0 P8

S8 ®9 ae BF oo wr e 40 g9 gs ep sy

e

. : -~ MARCH :
Station . B ¢ 6 . 10 : 1& : 18 : 28 i 86 1 30 :
H San Francisco, San Pablo and Suisun Bays H
Point Orient - : 1260: 12002 880: 1000: 1060: 1140: 1000: 1160:
Point Davis H 680: 560: 260: 360¢: 510: 360 360 700:
Bulls Head Point L : 4410 NitH 68: 202: 100: 70:ab 262:
0 and A Ferry : Gta 2t Sreb 5: 4 3: Liab 5
Innisfail Ferry : 42 : 86: 762 6431ad 60 50: 40
H Sacramento River Delta :
Collinsville : 31 lia s 23 2 : a2 6
aton - : 2 1: 23 3:ab 2:a 1: 21 1:
Sacramento tab 1: 1: l: . 1ab 1: 3: 1: 3
: San Joaquin River Delta :
Antioch : 33 4: 5 3 4: 4 31 4:
Jersey : o2 : 9: 4:a 4 S 23 :
Central Landing : 2: : : : H : : 2
Dutch Slough : 7: 6: 7 7:a 7 8: 7: 8:
Rindge Pump : 43 °H =4 8: 6: 6 4: 71
. Middle River P.O. : 5: 7t 52 7 4y N G :
Mossdale Bridge : 3 o: 23 2: 23 2rab 4 43
e e e e e e i —_— —
_ : APRIL :
Station i £+ 6 1 10 . 1a : 18 . 28 : 26 1 B0 :
i San Franciseco, San Pablo nnd Suisun Bays :
Point Orient 3 : 1080; 740: 720:b 380: 760 8601z 840
Bulls Head Point : :  150: 5:b  83:b 3:a l:a  94:a :
0 and A Ferry ra 3t 1l:a 4:b 1:b l:a 1l:a 2:b :
Innisfail Ferry o B0:a  66: 5lsa 19:a 18:a 1l4: 20:a  16:
: Sacramento River Delta :
Cellingsville 3a1 1: 3 2t tab l:a 23 2ra 1:
Ermaton sa 3:a 1: 2:a l:a 2:4f 1: l:a 1:
Sacramento tb 1: 1: 1l:v 1:b 1: 1: 1l:a 1:
: San Joaquin River Delta :
Antioch 24 43 2: £ia 3:a 20; 32 5:a 1
Jersey :b EH : : : : : : :
Dutch Slough :h 7:da 6: 7ea 2:a 2: 2: 2:a 2%
Rindge Pump tb 11: 63 2:a Ll: 2: Ll: 234 3
: Middle River P.O. ‘e 8: &: 3:b 32b 21 1: l:a 2
Mossdale Bridge :b 4:ab 1s 1l:a 2t : 1: 2:a 1:
a, b, ¢, d, &, 'y See footnotes last page of this table.
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TABLE 22 (CONTINUED)
SALINITY OBSERVATIOHS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS
Samples taken by local observers approximatély one and ohe-halfl hours
after high high tide
Salinity expressed in parts of chlorine per 100,000 parts of watier

111

ati : MAY 3

Station . R & + 10 =+ 14 : 18 : 22 : 286 1 30

H San Prancisco, San Pable and Suisun Bays :

Point Orient th 560: 900: 560; 880:b 960: 920:  1080: :
Bulls Head Point b 2: 32:a  12tb 40 t it 220:  140:
0 and A Ferry B 2:a GH 1:b 4D KH 2:a 1:b 1:
Innisfail Ferry :a 17: 16:a 18:a 12:a ld:a l6:a 18: H
: Sacramento River Delta _ :

Collinsville ra 2: 1l:a 2:a 1:b 1: 2:a 1l:a 1
Bmmaton a 1: l:a 1l:a 2:a. 1: ia 1: 5
Sacramento 3¢ 1: l:a 1:a 1:b 1l: 1l:a 1:b 1:
: S

: San Joaguin River Delta H

Antioch :a 4: 2:a 3:a 5:a 1: 1l:a 2:a . 1:
Duteh Slough b l:a 2: : b L: 4: ta 2@
Rindge Pump s : 4:8 2:a 2:h 4: 2:a 2ta 1:
Middle River P.O. tb 1: 3:a 2:a 1:b 4:ab  2:a 2:c 1:
Mossdale Bridge sad : 2:a l:a 1:b 1: 1l:a 2:a 1:
s H JUNE H

-Station ;T2 & 6 i 10 : 14 : 18 1 22 56T B0

H San Francisco, San Psblo and Suisun Bays :

Point Orient :b 1020: 940: :+ 1180:b 960: 1220: 1320: s
Bulls Head Point :b 19: 60:a 18:b 194:b 360y 310:a 150:a 290:
0 and A Ferry b 2:a 2ta 1:b l:a 1l: 5:b H :
Innisfail Ferry :a 18 17:a  l4:a 17:a 1l: ta 13:a 17:
: Sacramento River Delta 2

Collinsgville Lz 1: 2:a l:a 2:a 3o l:a 7:ab 1:
Emmaton : 1: l:a 1l:a B:a 1l:a 1l:a 1l:2 1
Sacramento :b 1: 1l:2 1:b 1:b l:a l:a 2:a 23
: San Joaquin River Delta H

Antioch A 1: 2:0 3ta Z:a dea l:a oS:0 33
Duteh Slough tb 1: Z2ra = 9sa 1:a 2:8 6:a 2:a 3
Rindge Pump : GH 2:n 1:2 4tb 311 R20:a 4tz B2
Middle River P,O. tb 2z d:3 2:b 1:Db Jta 2:a 2: :
Mossdale Bridge th 1: 1l:a 1: 2:b 1:a 2:a 3:a . 3:

a, by, ¢, 4, ¢, £, See footnotes last nage of this tnble.
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SALINITY OBSERVATIONS,

TABLE 72 (CONTINUED)

SACRAMENTO-SAN JOAQUIN WATER SUPERVISION REPORT 1935

SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS

Samples taken by local observegd approximately one and one-half hours

after high high tite

Salinity expressed in parts of chlorine per 100,000 parts of water

Station

_JULY

2 e 6 -3

10« 14 + 18 :

22 : 286 30

[T T]

erfor s

San fFrancisco, oan pablo and Suisun Bays

: Point Orient :b.1420: 1200:a 1080: 1480: 1560: 18500: 1540:b 1580:
: Point Davis : T : 1020:b 1120: 1020: 1180:431200: 1300:
: Bulls Head Point b 510:  420:a  620:b 800: 900 800: b 1060:
: Bay Point : : : : s : ta 450:
t 0 and A Perry tab  1B% 11: 30:b> 136:a 134: 180:ab 290:ab 290:
: Innisfail Ferry ta 18B: 19: 20:a  350: 172: :a 188:p  310:
HE : Sacramento Hiver Delta :
¢+ Collinsville H B:a 4:a 4ra - 20: 100: 62:ab 7032 148:
¢ Emmaton :b 4:8 4:a l:a 33 N 2:a O:a 7:
: Sacramento tb lia 2:a 2:b 2: 2:a 1l:b 4:b 2L
: : San Joagquin River Deslta :
: Antioch sa 33 3:a Z:a 10:a 36:a 32:a 40:a  64:
: Curtis Landing t : : : s : ta  40:
: Jersey : H:Y 2:b 7:v  3:a S5ta 3: H H
: Duteh Slough tb 2 2:a 4: H o: 5:a H:a “T
¢ Rindge Pump H1] 5:a B:a 7 9: 8:a ll:a 12:Db 1l:
: Middle River P.O. b 2:b 43a CH 4: ! 4:a B5: 8:
+ Mossdale Bridge H 4:8 dia’ " Tia 2:ab 10:a 10:a 612 Qs
: ) : AUGUST :
: Station T 5 T8 10 ¢ 14 : 18 1 28 : 86 : B30
: : San Francisco, San Pablo and Suisun Bays :
: Point Orient : '1480: 1580: 1600:b 1700: 1700: 1700:b 1580: 1660:
: Point Davis : 1180:a 1260: 1300: : 1420: :b 1380:a I400:
: Bulls Head Point : 860: 1020:a 9403abl060: 1140: 1200:b 1180: 1000:
: Bay Point : 460:a 520: ‘ : : : : s
: 0 and A Ferry ta 350: 480:b 490:b 520:  460: 520:a 420:ab 480:
¢+ Innisfail Ferry : : 390:a 320: : 550:a 560:a 540:a 560:
: : Saeramento River Dolta :
; Collinsville :  184:a 156:4 228:a 282:a 320:a 310: tab 3703
: Emmaton : 13:a 13:a 15:a . 40: 77:a  56:a  50: 88:
: Three Mile Slough Bridge: s 162b 18:a 26:8 28: 50:b 60 543
¢ Rio Vista Bridge : 33 31 3:b 5: 3:h 5:v é: 7z
¢ Sacramento : 3:a 3:a 3th 2ta 3:a 2:b 2:ab 3
H I San’ Joaquin River Delta :
¢ Antioch ta 118: 82:a "118:a 220: 270:a 190:a 240:  230:
: Curtis Landing ta. B4:a. 38:a 44:0 102: 88:a 124: : 130:
: Jersey : © 33:a  10sa - 19:a  46:  B6 : -2 :
t Webb Pump : S 8: 11:v  11:b 1ll:ab 13:
: Central Londing :b 7: 14 B:a 5: 4: : : 4:
: Duteh Slough : 5: 7:4  10:b - 13:a 12:a 1B5:a  16: 18:
: Boicon Pump : : : b 62 7:b 6:a 83 8:
: Rindge Pump : 12 16¢a  13:bd 1l4:a 13:a  144b  15:ab  14:
: Middle River P.O, 2 - B:ab . B:a 7:b 7:a 9:a 8 tab 8:
: Mossdale Bridge : 12:a 9:a 12sa  10: 8:a 1l: 10:

3
}_l
3O

a, b, ¢, 4, e, I, See footnotes last page of this toble.
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SACRMMENTO SaN JDaQUIN WATER uUPIRVISION REPORT 1965

TABLE ne (CONTINUED)

SALINITY OBSBRVATIONS SACRAMENTO-SAN JOAQUIN DELTA AND UPPIR BAYS
Samples taken by local observers a
after high
Salinity expregssed in pqrts of chlorine per 100, 000 parts of watpr

prOX1mately one and one-~half hours
igh tide

113

. i e e ‘ o ; Fiean s
: Station 5~y Tg 95 i 14 : 18 1 22 1 86 1 50
: - : T5dn Francisco, San Pablo anad Sulsun Bays :
: Point Orient : 1720: 1690: 1660: 1680: 1600:. 1660: 1700: 1660~
¢ Point Davis + 1400: 1420: +  1380: 1460: 150C: 1320: :
: Bulls Head Point "+ 1000: 1200:b 1220: 1260: 1180:a 900: 1060: 1000:
: 0 and A PFerry : 460: 520:a 440:a 440:  540:b 440: .420:  480:
¢ Innisfail Ferry : 560 : 560:a 5H80: 640:a 800: 1 600 720z
: 3 : Sacremento River Delta ' :
+ Collinsville ta  340: 390:a 300: 280:a 240:q 280: 290:a 220:
: Fomaton a 82:a 68: : : : : : H
: Three Mile Slough Brldgc: 40 77:a 4bha  47: B4:a 39 2l:a 15;
- Rio Vista Bridge : 64 5 43 32 12: 3: 31 3
: Sacramento a 3:a 2:b 3:a 3:a 2:b 1l:a l:a 1:
: : San Joaquin River Delta e
: Antioch : 290 270:a 220: 280:a 220:a 230: 200: 210:
: Curtis Landing : 180: : : : : : : :
: Jersey 2 36:a 38: : 82: : : : :
: Webb Pump ta 13: 11:b 123 18: 13:b  13: 15: 12:
: Central Lawding :a 4: 12 52 : : : 6ea 5:
+ Duteh Slough ta 16: tb l4: 20: 17:a 17: 21: 20:
¢ Bacon Pump : 8:b 10:b 11: : : H : H
+ Rindge Pump : ra 17:a  18:a  18:a 16:a. 15: 16: :
: Middle River P.O. ra 10¢ta 1ll:=a 12:a g:a 10: sab  1l:a 11:
: Mossdcle Bridge 2 12:b 10:a 9:a 9:0 6:a B5: - 6:a 5
: H OCTORER :
: Station 2T 2 5 6 10 12 : 18 53 O
: : son rancisco, San Pablo and Suisun Brys Coe
: Point Orient : 1600: 1A40: 1660: 1680: 1580: 1450: 1660: 1640:
+ Point Davis r 1320: + 1360: 1340;: :+ 1120: 1320; 1540:
: Bulls Head Poimt : 1060: ©80: 980 1140: 930 :+  980: 880:
¢ Bay Point : : : : : : : 480 720:
:+ 0 and A Ferry : 370: 260:ab 220: 265:a 180: 220: B320: 3
: Innisfail Ferry : 620:a 580: 500: 4603 440 420 460
: : Sacramento River Delta H
: Collinsville : 240:a 170: 210:a 130:a 100: 107: 100:a  88:
¢ Emmaton : : : H ;o : s 5 6:
: Three Mile Slough Bridge: 17: 12: o9t 82 S: 43 : ot
:+ Rio Vista Bridge : 32 : 33 2: 2 2;: . 4 31
¢ Sacramento 1a 1l:a l:ab 1l:a 1:a 1l:ab l:ab 1l:a 1:
: H San Joaquin River Délta :
+ Antioch H 180:a 120: 140: 160: 57: 432 64 85:
: Curtis Landing t : : : : : : 253 H
: Jersey : : ¢ : : : 13: 18:a 10:
¢ Webb Pump : 12:» 10: 9: 10: B8:ed 73 10: 8:
: Central lLanding : : : 4t : : : 3 :
: Dutch Slough : 18:a  14: 13: 13: 11: : 123 :
: Bacon Pump : : : : : : : H 7:
: Rindge Pump a1l 11: 11:a 10:a 10: Qs 8:a 18
t Middle River P.0O. : : : : ta 9:8 7 - :
: Mossdale Bridge H 72 43 St 51 5 4 7:a 63

a, b, ¢, 4, e, £, See footnotes last page of this table.
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. TABLE 72, (CONTINUED)

' SALINITY OBSERVATIONS, SAGRAMENTO—SAN JOAQUIN DFIEA "AND UPPER BAYS
Samples taken by local obssrvers approximately one and one—half hours

after hlgh hlgh tlde Co
Sallnlty expressed 1n parts of chlorlne per 100, 000 parts of water

s NQVEMBER . SR .
o ‘-lQ : '14 : 18 ¢ 22 : 26 ¢ B0

. zSﬁn Franclsco, ‘San. Pablo, and Suisun Bays :
1660: * 1600z .3 1520: 1540: 1420: :  1bH40:

" station”

iy

o 28 Jop #r
. el
"
65

Point Orient

3
fg
3, Point Davis : : ‘1240:abl200: 1160; 1220: 1200: 12203 1120:
:. Bulls Head Point : : . 880: 1060: ' 880: 820:ab 800:a "880:  960:
.. Bay Point : | 640 ab 640: |t : i 700: ¥ 530
. 0 and A Perry : 2201 . 200: ab 1801 520 a 216: 220: R00: 230:
¢ Innisfail Ferry : : B360:  390: :  380: 360: 380: :
u : ' Sacramento River Delta :
5 Collinsville za . 90: 83:ab, 84:a. 88: 85:  85:a 66sa 1l4:
: Emmaton : 5¢ J__ 4z 8: | : 4 2: S:a 33
: Rio Vista Bridge : 1 F S T S W SR B 1: 32 s :
: Sacramento :a 1: liab  l:a . 1 l:ab 1l:a lra 1:
. ks - . *
s . : " San Joaquin River Delta ‘ :
: Antioch : 62: | 40: = 77: 68: 38: 60 : 834 582
! Jersey i : s s : 12: 123 : :
1 Webb Pump ) I+ 8: GE 5: ot 7 K& B3
+s Dutch Slough s : : : H 7 : R:H 7
: Rock Slough West of Dam :a’'. 8: . B:. 6: 73 6 71 7:8 63
: Bacon Pump : 7: 6: . 63 5z 7 g8:  6: 61
. Rock Slough East of Dam : : 6: 6 8: 7 7% 6:a 8:
: Rindge Pump | . ra 10 9: . 10:a  11: 13 12: ta 7
: Middle-River PO, - 3" 27 Q:ab - 6:d 4 7 7:a 7y H
: Mossdale Bridge ‘ :b H G:ab  6:a 8 : D:d 4 2
. ' I DECIMBER = :
: Station : "2 1 6 : 10 : & ; 18 : 28 _: 26 B0 :
L : | . San Francisco, San Pablo and Suisun Bays :
+ Péint ‘Orient ©.. .1 :1B60: 1820: 1680: 1520: 1520: 1540: 1600: 1480:
: Point Davis : L : 1280: + 11120: 1160: 1180: 1260: 1120:
¥ Bulls .-Head Point * '194Q: '1060: 1180: . 660:a 700: ta 800:r 820:
: Bay Point R S NN S 1[0 I : : IS
: O and A Ferry T 2603 290r 320: 290- 140: 230:a 120sa 160:
: Innisfail Ferry -y 390z : 410: 2’4103 ' 420:  380: 3603 360: 340:
: . I R . Sacramento River Delta :
¢ Collinsville o+ 106: * 113: : 160:a: 56: 573 ] T4 56:
: Emmaton st 3 s Lr o Bral Bt 32 2: 3:a iz
¢ Sacramento : l:ab  1l:i:a l:a® 1@ l:ab 1:am 1: 1z
: : H " San Joaquin River Deltea :
¢ Antioch . : 58z :  96: ' 22: 33 61: 613 37
: Jersey' R 62 16 0 r U 7 : S 62 5:
- Dutch: Slough : 6: ' 6: 8: : Cree 102 62 62
: Rock Slough West of Dﬁm EE S SR a7 7: Br- - B: 5: O
¢ Bacon Pump b 7 1 6@ 6: °  9: 11: 6: H s
: Rock Slough East of Dam : = 63 ! %ia:@ 6: - 63 6: 62 H 4;
¢ Rindge Pump ' : 7: ' B:a' 9:a’ 10: 10: 7:a 6 82
¥ Middle .River P.O. ' ¢ :... B2 “12:a” 7ot . 1oL %2 6:a o :
: Mbssdale Bridze thd . 5 S hep o 43 5, 5: 23 g2
a Low high tide, b Taken on followlng duy. ¢ Token two days laters.
d Over 1 hour off Scheduled time. ® Teken on preceding day. f Token 2 days carlier.
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