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CHAPTER I

INTRODUCTICN

The purpose of this report is to make of record the measure-
ments made and data collected through the office of the Sacramento-San

Joaguin Water Supervisor during the year 1932,

Origin and History of Work

This work was inaugurated in 1924 through the efforts of the
firat Sacramento-San Joaquin River Problems Conference and its Permanent
Committee working with the former Division of Water Rights. A complete
description of the origin, history and conduct of this work will be found
in the 1924 and 1226 Biennial Reports of the former Division of Water
Rights, in Bulletin Number 4 of the same Division, and in Bulletin Number
23 of the Division of Water Resources, The latter bulletin brings together
all data and measurements obtained by the Water Supervisor.in the five
year period, 1924 to 1928, .inclusive. The reports for subsequent individual

years are mimeographed as the present report,

Objectives and Scope

The work of this office is a measure of relief in the diffi-
culties attendant upon water supply conditions and the use of water thréugh-
out the Sacramento-San Joagquin territory, particularly on the Sacramento
River and in the Delta Region., The situation ihvolves the msa jor problem
of satisfying the water requirements for irrigation in both the Up-River
areas and the Delta, for the control of salinity in the Delta and Upper Bay
areas, and for navigétion above Sacramento as demanded by the U. S. War De-

partment, when, in nearly every season of the last ten years, each one of
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these requirementsvhas exceedga ££éﬁg;;£lable Summe£ fi;ﬁ.in‘tﬁé rivers.
Pending ultimate relief through the development of reservoir storage this
situation has bgen met through a provisional administration of stream flow
and diversions by the Sacramento-San Joaquin Waeter Supervisors There has
been no adjudication of the water rights under which a water master might
definitelylandAequitably,distribute the existing water supply to those
entitled to receive it buﬁuit is'inevitable that such am adjudication, or

a definite schedule of water priorities consummated poésibly by mutual agree-
ment, must be develeped. Its realization Wilinrequire however that . there

shall be available reliable and accurate data over a long period of years

:covering 211 of the actuasl diversions and uses of water, the stream flow,

rétu}ﬁlflbw;‘salinity, emd all pertinent hydrographic data. Looking %o
Efﬁis requirenent, thén, the Water Supervisor is, concurrently with the
provisiohal streém administfafibn, conducting the investigations and all
measurements necessary to complete the Tecord of hasic data.

In the seasons of severe or extreme water shortage such as 1924,
lgéﬁ, 1029, and 1931, the Water Supervisor working in cooperation with the
Péfménant Comnittee pf‘the Sucramehto~San Joaguin River Problems Conference,
has been able to effect sohservation measures and regulation‘which’hd#e been
successful to a surprising degree in tiding over the critical s;tuatiops of
these seasons. Up-River areas are patrolled and wasteleiiminafed,‘ﬁiése
che@k}is Kept of river flow, diversions'and the advance of salinity into
thg De;ta, and when salinity of dangerous degree th;eatens, bulletins giving
the results of all tests throughout the Delta are given te the water users
at wggkly or shorter inﬁg;ygls. ,With_deficienf stream flow there hes been
alwaysiémminent the threathf conflict between "Up~River" and Delta»interests

!

and of drastic action by the War Lepartment to enjoin ;rpigation diversions

+
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in the maintenance of navigation with which it is chargeds But in the
evidence by the water users of their desire to cooperate and to work
with the Water Supervisor for utmost conservation, the War Department
has been cdnstrained to waive severe action and to assume a course
taking cognizance of the needs of irrigation; and-the fact that actual
conflict and disastrous litigation between Up~River and Delta interests
have not developed may, inla large measure, be attributed to the part
which the ététe is-takiné through the Division of Water Resources and
the Water Supervi;or in bringing the weter users togéther, in making
such adjustments and effeéfing Such measures as the:situation will
permit;énd in puréuing the investigation of the facts necessary to a
permanent solution of the difficulties.

The engineering investigations, measurements, colle;tion of
records, etc., have comprised: measurements and records of thé diver-
sions of water from the Sacramehto, Feaiher, Yube, Amerisun, Merced,
Tuolumne, Stanisléus, and San Joaquin rivers within the valley floor and
above fhe Delta; stream flow measurements throughout the territory,
largely in cooperation with fhe Water Resources Branch of the Us S. Geolo-
gical Survey; measurements and records of waters returned to the Sacra-
mento énd San Jeaquin rivers; stﬁdies of tHe consumptive use éf wafer in
the Sacramenfowéan Joaquin Delta in cooperation with the Division of Irri-
gation of the Bureau of Agricultural ngineering, U, 3. Department of
Agriculture; an annual census of ‘irrigated acreages and crops under all
diversions recorded and throughout the Delta; and observations and
investigation of the advance and retreat of salinity in the Delta chan-

nels and Upper Bays.
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Conservation Features

A comparison of the run-off and water supply conditions of
the 1932 season with those of previous seasons in whieh the work of the

Vater Supervisor has been conducted, is indicated in Table l.

TABLE 1

COMPARATIVE STREAM FLOW 1924 TO 1932

: t+  Hun-off : Miﬁimum Flow in Second-fest 3
: t to San 1 Sacramento River at H 5an :
: rFrancisen : : ' : + Joaquin
. 18BY  ,pav in per: : : : River
. i cent of 3 Red Bluff, Colusa . Saeramento,  Neapr
: { Normal* : | : : : Vernalis :
v 1924 ¢ 28 @ 2810 : 1470 : 706 ¢ 39L
: 1925 H 83 H . 5240 : 1870 : 27860 H 660 :
» » [ . . a -
H 1928 H 57 : 2980 : 1030 : 1330 ! 565 H
H 1227 : 114 : 3580 H 1960 : 3420 H 1220 H
: ig928 : 80 : 3400 H 1980 : 2510 : 840 s
« 1929 3 42 : 3080 : 1550 : 2300 i 565
H 1930 ' 63 : 2980 : 1680 : 2350 : 645 :
¢ 1931 29 T 2480 ¢ 80 : Zero 200
: 1952 H na : 2620 1520 H 1800 : 965 :

9 aw ev

LY

.
.

-d

* Normal taken as 40-year mean (1889-1929) of natuyral run-off at
foothill stations of major tributaries,

It will be noted that as far as seasopal rw-off is concerned,
1832 was very similar to 1925 and 1928.  The minimum flow of the Bacra-
mento River at Sacramento in 1932 was lower, and that of the San Jomquin
River near Vernalis higher, than in ejther 1925 or 1928, As the total
acresge irrigated h»y the diversions above Sacramento was not materiaelly differ-

ent in each of these Shree years, the lower flow at Sacramento in 1932
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can probably be ascribed mainly to the much lower flow of the Sacramento
River at Red Bluff. With the succession of subnormal years since 1927,

the steady and material decline in’ the minimum flow at Red Bluff has

been very marked. However, minimum flow'conditions in 1932 ﬁere not
critical as in 1924, 1926 and 1931 and no serious navigatioﬁ difficulties
or shortages of water for irrigation purposss were reported. The encroach-
ment in the Delta of salinity to the extent of 100 parts of chlorine

per 100,000 corresponded closely with the encroachmeﬁt of 1928, 10929

and 1930. With the requirements for strict conso:vation measures and
regulation of diversions somewhat modified, therefore, in 1932, thé work
was confined largely to the ongineering investigation embracing the collec-

tion of reguircd hydrographic data an& records.
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CHAPTER IT

MEASUNFMENTS OF STREAM FLOW

During the irrigation season‘of 1¢32, stream flow measﬁrements
and records were obtained threugh cooperation with the Water Resources
Branch of the U. S. Geological Survey for stations on the Sacramento River
at Xennett, Red Blurf, Butte City, Colusa, Wilkins Slough, Knights Landing,
and Verona; on the Feather River athicolaus; on the American River at H
Street Bridge, Sacramento; on the Mokelumne River at Woodbridge; anc on the
San Josquin River near Newman and Vernalis.

S.pplementing the arove céoperative stations, the Water Super-
visor has maintained stations on Upper Butte Creek, on Lower Butte Creek
and Slough, and in connection with the San Joaquin return water measurements
(See Chapter IV), stations as follows: Stanislaus River at Orange Blossom
Bridge aud Hatmark Kanch, Tuolumne River at Roberts Ferry Bridge, Hiciman
Bridge and Tuolumne City Bridge, Mcrced River at Yosemite Valley Railroad
Crossing and Hills Ferry Road Bridge (near mouth), Dry Creek at 0ld Water-
ford Bridegg and Rasso Ranch (Near Modesto), and San Joaquin River at Turher
Ranch Bridge and Grayson (Laird Slough), WMany additional stations maintained
on by~-pass and drainage channels for the measurement of return water are
listed 1n Chapter IV,

The stations at Kennett, Red EBluff, Veroné, Woodbrildge, Vernalils,
and Newman are malntained throughcut the year but the records are given in

this report for the irrigation season only,

Sacramento River at Sacramento

The record of the flow of the Sacramento River at Sacramento as

given in this and previous recports, does not represent actual measurements
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at & station below the City of Sucramento Intake. Because of tidal
action, a gaging station at this point is not feasibles. The daily
discharge record as given has been computed by using the Verona

record and making due allowénce fbr the messured inflow and draft

vetween that station and Sacramento. In this computationvit i1s not
practicable and no attempt has been made to alloﬁ for the time re~

quired for the flow to travel from Verona tb Sacramento and to make

the various deductions and additiona enro;té 2%t the ezact time that

the given Veréna flow would have passed the respec¢tiive voints of in-

flow or draft. Luring the Summer period the vélocities between Verona
a:d Sacramento are low and a given flow may require a day;s time oz

more to travel this distance. TVnder these conditions, the computed flow
at Sacramento may differ somewhat from Whatvwould have teen found if the
actual flow couid have teen measured. Contrituting to‘this difference
also there are the accretions or losses which cannot be measured. In the
upper sections of the river the invisible accretions or losses between
two points are susceptible of comJutafion as the remaining quantity re-
quired to satisfy the‘equation when the ley at the upper and lower
points and all definite intermediate inflows and drafts are known. With
no actual méasurement of the flow at Sacrameﬁto, the invisible éccretions
or losses between Verona and Sacramento cannot be thué defined and hence
they are unaccounted for in the computed flow at Jacramento. TFrom the
data presented subsequently in Chapter IV, it would appear that some
return flow might be expected in the Versna-Sacramento section but,

as indicated in the tabulation df return water (Table 48), no figure for
it has been given (except for the measured drains) because it could not

be derived without a record of the actual flow at Sacramento,
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TABLE 2

DISCHARGE OF SACRAMINTO RIVER AT KENNETT

- Daily Discharge in Second-feet

bey :Mar., . Apr. . May . Jun, Jul. Aug., Sep. _Oct.
1 7030 9470 9470 5180 3190 2710 2610 2650
2 7030 9880 12200 5180 3190 2710 2610  2¢10
3 7220 9680 10800 5180 3190 2710 2560 2470
4 7420 9050 10100 5000 3080 2710 2560 2320
5 7030 8420 9470 4830 3080 2710 2560 ~ 2560
6 6840 8220 9050 4510 2970 2710 25660 2580
7 7030 7820 9050 4360 2970 2710 2610 2520
8 7220 7620 8630 4380 2970 2710 2560 2510
9 8840 7220 8630 4210 2920 2710 - 2610 £680

C10 10800 6650 - 8630 4210 2970 © 2660 2610 2660
11 10600 6840 8280 4070 2920 2660 2610 - 26690
12 10300 7030 §220 4070 2970 2660 2680 2610
13 9900 7030 8220 4070 2970 2660 2660 2510
14 10100 7030 7820 3930 2970 2660 2560 2810
15 10600 66560 7420 3930 2970 2660 2560 2580
16 10600 7030 7220 3930 2970 2680 2560 2580
17 11000 7220 6840 3800 2970 2660 2610 2530
18 12200 6850 6460 3800 2920 2610 2610 2610
19 20700 66850 6270 3670 2920 2610 2810 2810
20 20100 6650 6650 3540 2860 2560 2810 2610
ST 17900 6480 6800 @540 2920 2610 2660 2660
22 15600 6080 6600 3540 2970 2610 2520 2710
23 13000 6460 6000 3420 2860 2610 2560 2960
24 11700 7030 5700 3420 2810 2660 2560 2610
25 11200 6650 5360 - 3300 2920 2660 2560 281
26 10300 6270 5180 3300 2860 2680 2560 20810
27 9900 /270 5000 3300 2810 2610 2610 2610
28 9680 6080 5540 3300 2760 2610 2610 2680
29 9470 68080 5720 3190 2710 2610 2560 2860
30 90850 6460 5540 3190 2710 2580 2580 2660
31 8840 5540 2710 2610 2710

Mean 10600 7220 7500 3980 2040 2650 2590 2610

Kc.Ft. | '
for 652000 430000 451000 237000 181000 163000 154000 160000
Month . : ‘

NOTE: This is a permanent station of the Water Resources Branch
of the U, S« Geological Survey established at Kennett in 1925.
"This station is maintained throughout the year, but the record
is given here for the period of the irrigation season only,.
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Dey
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TABLE 3

DISCHARGE OF SACRAMENTO RIVIR NEAR RED BLUFF

Ty
e

Daily pischarge .

in Second feétw

Qet,

_ ,,:M?f‘ 1&%;. ~May Jun, Jul, Aug, .‘oep,'
1 9520 10800 8630 6720 3520 2780 2700 - 2700
3 8920 10800 14300 6340 3440 2780 2700 2780
3 8630 11800 13900 6220 3440 2780 2700 2780
4 8920 10800 12800 5980 3440 2780 2620 2700
5 8240 10100 12100, 5860 3350 2780 - 2620 2700
6 Wﬁ%@% TTOBB0 | 11400 6640 5350 2780 2620 2780 .
7 8060 8920 11100 6520 3180 2780 2700 2700
8 8340 8830 10800 5300 3180 2780 2700 2780
9 - 8920 8340 10600 BLe0 3I1BO 2780 2700 2780
10 11800 8080 10500 4980 3100 2780 2700 2780
11 92500 ¢ 980 0600 T 4760 | 3180 2700 2700 2860
12 18500  8ps) 10100 4760 3100 - 2700 2700 2860
13 11800 8060 9830 4780 3100 2780 2700 2860
14 11400 8630 9830 4680 3100 2780 2700 2860
15 12100 8060 9220 4680 3100 2780 2620 2860
16 12500 7780 8980 4560 8100 2780 2700 2860
17 12500 8340 8830 4580 3180 2780 2700  2B60
18 13200 8060 8060 4460 3100 2780 2700 2860
19 19500 7810 780 4260 3100 2700 2700 2860
20 28500 8060 7780 4160 3020 2700 2700 2880
21 22600 Wi80 | 9EB0 4070 8020 2900 2700 2880
22 20400 7810 8630 3980 3080 27C0 2620 2940
23 17000 7240 7780 3380 3020 2700 2620 2940
24 14700 12500 ©980 3880 2940 2700 2700 2940
25 14300 10100 6720 3790 2940 2700 2700 2860
26 138Q0° 8630 62340 3700 3020 2700 2700 @ 2940
27 12100 8340 6100 3700 2940 2700 2700 2940
28 11400 8060 6100 3700 © 2860 2700 2700 2940
29 11400 ¥310 7510 3610 2860 2700 2700 2940
30 11100 7510 7240 3520 2780 2700 2700 2940
31 10500 . 6980 . 2780 2700 2940
el b e - = '
Medn = 12700 3770 9350 4710 3110 2740 2680 28850
Ac Ft. o

for 781000 522000 568000 28Q000 191000 168000 159000 175000
"Month

NOTE: This is a permanent station of the Water Resources Branch
of the U. S, Geologlcal Survey located near the site of the pro-
posed Iron Canyon Dam: Mile 198.6 above Sacramento. This sta-
tion is maintained throughcout the year, but the record is given
here for the period of the irrigation season only.

\
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TLBLE 4

DISCHARGE OF SACRAMENTO RIVER AT BUITE CITY

Deily Discharge in Second-feet

..bay

i May . June = July  Aug. Sep. . Oct,

7800 6840 2480 ° .16Q0 ."1540 - 2460
8770 6420 2460 1600 15407 2460
12900 - 6200 2390 1800, 1540 2540
13200 5980 2320 1540. 1540 2540
12600 5770 2320, 1540 1540 2460
12000 - 5770 2180 1540 1540 2460
- 11800 .. 5350 * . 2180 1530 = 1600 2540
11206° 5150 2110 - 1520 1800 2540
- 10900 4960 2040 1530  -1600 2540
10 10600 4780 . 1980 1540 1660 2610
11 10600-  4D10 . 1980 1520 1780 2610
12 10600 4330 1980 - 1520 1910 2610
13 10400 4240 1910 -~ 1530 ° 2040 - 2680
14 © 10100 4150 1910 - 1530 2110 2680
15 9800 . 3970~ 1980+ 1600, . 2180 2680
16 = 9280 3880 - 1810, 1600 2180 . 2680
17~ 9020 3880 1910 1600 2180 . 2610
18 8520 3800 ~ 1910 ° 1600 "¢ 2320 :. - 2610
19 8280 . 3710 1910 1600 2390 ., 2680
20 8040 3540 1840 1540 2390 2680
21 7800 3380 1840 1600 2460 . '2680
22 8770 3220 1780 1600 2460 2760
23 8280 3060 1840 ~ 1540 2460 2840
24 7560 2980 1840 1540 2460 2840
25 6870 2910 1780 1540 2460 2840
28 420 2840 1780 1540 2460 2760
27 6200 2760 1780 1530. 2480 2680
28 5980 2880 1720 = 1520 ~ 2460 2760
29 6200 2680 1720 1530 2460 2760
30 7100 . 2610 1660 1500 2460 2760
31 6870 1800 15Q0 2760

©®Toiod -

B et

Mean 9180 4200 . 1970 1550 2060 2650

for 564000 250000 121000 95300 123000 183000
Month ) ‘ ' ‘

NOTE; Gagings taken near Butte City RBridge, Mile 115.8
above Sacramento. Station maintained by Water Resources
Branch of the U.. S. Geoglogical Survey under cooperative
agreemeit. : '




L

_FSACRAMENTO’SAN JOAQUIN WATER‘SUEERVISOR'S REPORT 1932

TABLE 5

DISCHARGE OF SACRAMENTO RIVER AT COLUSA

Daily Discharge in Second-feot

¥

Day :May Jun.. J.ulo . -A-ugo Sep- Octe B
1 7600 6830 2730 © 1680 1570 2490
2 8100 6530 2650 1640 1600 2490
3 10600 6330 2650 1640 1800 2570
4 13300 6230 2570 1610 1600 2570
5 13100 6130 2490 1610 1600 2490
6 12500 5930 2490 1610 1600 2490
7 12000 5630 2410 1610 1650 2490
8 11600 5430 2330 1570 1680 2570
9 11300 5140 2250 1570 . 1720 2570
10 11000 4960 2170 1570 1720 2570
11 11000 4690 2130 1570 1830 2650
12 11000 4600 2060 1570 1940 2650
13 10700 4330 2020 1570 2100 2650
14 10400 4240 2020 1570 2170 2730
15 10200 4060 2020 1810 2170 2730
16 9760 3970 2020 1610 2170 2730
17 9210 3880 2020 1610 2250 2730
18 8880 3880 1980 1610 2330 2650
19 8550 3790 1940 1610 2410 2650
20 8220 3700 1940 1570 2490 2730
21 8000 3520 1910 1570 2490 2730
22 8440 3430 1830 1570 2490 2730
23 8660 3250 1830 1530 2570 2810
24 8000 3160 1910 1530 2460 2810
25 7340 3070 1830 1570 2490 2810
26 6830 2980 1800 1520 2490 2720
2n 6530 2390 1800 1570 2490 2650
28 6230 2810 1800 1570 2490 2730
29 6130 28810 1760 1570 2490 2650
20 6730 2810 1720 1570 2490 2650
31 7130 1680 1530 2730
Mean 9320 4370 2090 1580 2110 2650
ACtth o
for 573000 . 260000 120000 97200 126000 163000
Month

NOTE: Gagings taken near Colusa

. Sacramento,
of the U. S. Geological

Bridge; Mile 89,4 above
Station maintained by Water Resources Branch
Survey under cooperative‘agreement.

11
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TABLE 6

DISCHARGE OF SACRAMENTO RIVER BELOW WILKINS SLOUGH

ST
. Daily Discharge in Second-feet

2By May | Jum, Jul.,  Aug, Sep. Octa
1 7470 8720 2360 1100 1140 2650

2 7400 6480 2220 1060 1180 2650 -

3 8320 6300 2180 1020 1200 2650

4 11000 6060 2140 L]2% 1240 2700

5 12500 8060 2040 965 1200 2650

6 12000 5940 2000 948 1200 2600

7 11500 5700 1910 965 1200 2600

8 11000 5400 1820 965 1240 2600

9 10800 5100 1680 948 1320. 2650
10 10200 4830 1730 048 1360 2700
11 10200 4580 1730 930 1440 2700
12 10400 4390 1560 848 1520 2750
13 10400 4220 1480 2982 1640 2750
14 10200 2950 1440 1000 1820 2800
15 10200 3800 1440 1000 1910 2800
18 9850 3550 1440 1040 2000 2800
17 9300 3400 1440 1080 2140 2800
18 8880 3450 1440 1040 2270 2750
1¢ 8560 3450 1400 1080 2450 2700
20 8170 3350 1360 1060 2550 2750
21 7890 3250 1320 1080 2850 2750
22 7890 3100 1320 1080 2750 2750
23 8240 2950 1240 1060 2750 2750
24 7890 2800 1240 1060 2750 2850
25 7400 2750 1320 1100 2700 2850
26 6910 2700 1160 1080 2750 2850
a7 6540 2650 1120 1080 2700 2800
28 6300 2550 1160 1100 2650 2750
29 6180 2500 1160 1140 2850 2750
30 6300 2450 1200 1140 2650 2800
31 6780 1120 1140 2850
Mean 8920 4150 1550 1030 1970 2740

AG.Ft‘ ‘

For 548000 247000 95300 63300 117000 : 168000

Month

NOTE: Gagings taken at Mile 62,9 above Sacramento, a
short distance below Wilkins Slough pumping plant of
Reclamation District 108. Station maintained by Water
Resources Branch of U. S. Geological Survey under cooper-

ative agreement,
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TABLE 7

DISCHARGE OF SACRAMENTO RIVER AT KNIGHTS LANDING

A——
Day : Daily Discharge in Second-feet
‘May Jun, Jula Aug. Sep. Octa
1 7580 7410 2580 1220 1400 2770
2 6980 7320 2430 1500 1400 2770
3 7750 7160 2310 1500 1450 2770
4 10900 6730 2190 1300 1500 2770
5 12200 6640 2070 1220 1500 2710
6 11900 6640 1390 1180 1400 2650
7 11600 8480 1830 1080 1450 2650
8 11000 6240 1710 975 1500 2590
9 10200 5840 15600 950 1550 2650
10 9850 5520 1600 975 1600 2650
11 9760 5280 1650 975 1890 2710
1 9940 5040 1650 1000 2010 2710
13 10000 4800 1550 1000 2070 2770
14 10100 4480 1550 1050 2190 2890
15 10000 4240 1550 1100 2310 3010
16 9760 3890 1500 1150 2370 2950
17 9310 3610 1500 1250 2430 2890
18 8950 3680 1500 1350 2670 2770
19 8600 3750 1450 1350 2770 2650
20 8260 3750 1400 1400 2830 2650
21 8090 3470 1350 1350 2890 2650
22 8090 3330 1350 1350 2650 2710
23 8600 3120 1250 1350 3010 2710
24 8770 3050 1220 1300 2950 2770
25 7920 2850 1300 1300 2950 2770
26 7070 2850 1300 1300 2890 270
an 6560 2850 1200 1400 2770 2770
28 6320 27320 1180 1400 2710 2710
29 6320 2610 1220 1400 2710 2710
30 6640 2550 1200 1400 2710 2710
31 7160 1150 1450 2770
Mean 8910 4600 1590 1240 2230 2740
Ac.Ft, ‘
For 548000 274000 97800 78200 133000 168000

Month

NOTE: Gagings are faken at the Rallroad Bridge

Landing at Mile 34,0 above Secramento and therse

Colusa Basin Drainage entering the river from t
row Pit of Reclamation Districts 787 and 103,
maintained by Water Resources Branch of the U.
cal Survey under cocoperative agreement,

at ¥nights
fore include
he Back Bor-
Station

S. Geologi-

13
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TABLE 8

DISCHARGE OF SACRAMENTO RIVER AT VERCNA

——

Daily Discharge in Second-feet

Day

‘MaT . _Apr. May Jun. Jul, Aug, Sepe Oct,
1 ' 17600 27100 18900 18600 5680 2280 1870 3550
2 18600 27100 20200 17600 5380 2670 1970 3550
3 18400 27600 22600 17200 . 5080 2670 - 2120 3420
4 17800 28200 23700 17200 4790 - 2440 2120 3290
5 17200 28200 25300 18200 4510 2220 2120 3290
6 16500 27100 25700 19100 4090 2120 2020 3220
7 16300 24800 25300 18000 3810 2020 2020 3220
8 16500 22600 25300 18100 3680 1830 2120 3100
9 18700 20800 25500 15500 3420 1830 2170 3220

10 17200 19700 28600 15300 3220 1830 2280 3420

11 18400 19300 28200 15100 3160 1880 2610 3420
1z 20000 19100 29900 14700 3100 1880 2730 3420
13 21100 19300 30800 14500 2970 1880 2790 3680
14 22200 19500 31200 13700 2790 1880 2910 - 3990
15 22800 19500 31200 13000 2730 1880 3030 4230

16 23300 19700 30800 11800 2670 1970 3160 4230
.17 23500 20000 29800 10900 2670 2070 3290 3950
18 23700 19500 28900 10800 2730 2120 3550 . 3680
19 24000 19300 28000 10400 2870 2120 3680 3420
20 28000 19500 26200 10000 2550 2120 2680 3420

21 33000 20800 25500 9500 2500 2070 = 3810 3420
22 36000 20200 25500 9320 2500 2020 3950 3420
23 38400 18900 24600 8960 2380 2020 3950 3420
24 37200 18200 22600 8620 2330 2020 3950 3420
25 35100 21900 21100 8110 2380 1970 3950 3420

%

26 33400 26000 20400 7600 2440 2020 3810 3290
27 32200 25500 20000 7280 2330 2070 - 3680 32390
28 31000 23300 19700 6800 2220 2070 3550 3290
29 29900 21100 19500 65480 2280 2020 3420 3220
30 28700 19500 19700 8000 2220 1970 39550 3820
31 27800 19500 2220 2070 3220

Mean- 24600 22100 24200 12500 3150 2070 3000 3160

Ac.Ft.
For 1510000 1320000 1530000 744000 194000 127000 179000 213000
Month

NOTE: This station is located at Mile 19.6 above Sacramento below the
junction of the Feather with Sacramento River. It is just above the
mouth of "Cross Canal", main drain of Reclamation District 1001, and
ig only a short distance above the upstream limit of the tide effect,
3tation maintained by Water Resources Branch of the U, S, Geological
Survey under cooperative agreement.
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TABLE @

DISCHARGE OF SACRAMENTO RIVER AT SACRAMENTO

H . Daily Discharge in Second-feet
Day iiar. | hire  May Tun. Tul.  Auz.  Tep.  Oot.

22200 34200 25900 24000 8820 8550 1940 3810
22900 35400, 31000 23300 8930 2860 1960 3850
22300 35200 31200 23600 8320 2900 2060 3670
21300 34500 31300 25100 7590 £600 2080 3570
20400 33800 32100 27400 6700 2390 2240 3510
19700 32100 32400 27600 5990 2300 2030 3490
19700 29600 33000 24000 5460 2170 2060 3510
20200 27400 34000 22500 5240 1970 2160 3390
20600 25800 35600 22800 4820 1900 2280 3580
10 2100C 25300 38400 22800 4560 1930 2290 3720
11 22100 25900 41400 22900 4380 1940 2670 3720
12 23600 26400 44300 22400 4170 1940 2780 3690
13 24800 26900 48500 22000 3930 1960 2880 3930
14 26000 26300 44400 21000 , 3670 1970 2910 4210
15 26900 26600 44800 20100 3830 1960 3090 4560
16 27300 28000 44000 18400 3010 2070 3260 4710
17 27500 27800 43400 16900 3410 2170 3390 4370
18 27900 26600 42600 16400 3430 2160 3630 3970
19 29400 27100 39800 16000 3330 2150 3870 - 3630
z0 39000 28300 37900 15600 5180 2130 __ 3900 3830
21 40200 27400 36900 15600 3060 #1304 3940 3830
22 41500 25400 35300 15900 2990 2060 4130 3840
23 43300 23400 32400 15200 2830 2030 4120 3910
24 41900 23700 30400 14000 2700 1970 4140 3900
&5 41300 22400 29900 13300 - 2790 2000 4160 3830
26 39100 31700 30000 12600 2760 1990 4020 3710
2 37800 30600 30300 11e00 2660 2010 3890 3650
28 38700 28100 29700 11400 2550 2080 3800 3690
£9 35600 25900 27400 10700 2220 1980 3710 3620
30 34000 25500 26000 9460 2410 1940 3760 3590
31 33500 25200 2480 2020 _ 2470

O ® 2 ik NP

Mean 29300 28500 35000 18800 4280 2140 3100 3800

Ac.Ft.
for 1800000 1690000 2150000 1120000 263000 131000 185000 234000
Month

NOTE: This represents the flow past Sacramento (below the City of Sac-
ramento intake) to the Delta. The dischargesof this table have been
computed by adding to the meas.red Verona discharges the measured inflow
of return water and American River anl subtracting therefrom the measured
diversions between Verona and Sacramentc. A gaging station is not
maintained at Sacramento because of tidal action.
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Mean 95 : L 23

TABLE 10

DISCHARGE OF BUTTE CREEK NTAR EAST SIDE HIGHWAY
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NOTE: This record is estimated from: current mebter.
measurements and occasional staff, gage readings.
Station is located at ®ridge one mile west of the -

© Fast Side Highway. - R ,

* Bezinning Of record’ for Season.
* s . [N
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TABLE 1l

. DISCHARGE OF FEATHER RIVER AT NICOLAUS

__Daily Discharge in Second~feet

o8 . *P

Da&

MaY ‘Jun. Jul. Auge 3eP. Qctae L
1 10700 10900 2820 - 7% . 292 650
2 12000 10100 - 2520 804 ~ 284 584
3 14700 10100 2280 762 288 494
4 14800 10100 2220 685 308 435
§ 1%800 11200 1980 678 300 435
6 12000 12100 1700 538 254 125
7 12600 10700 1540 696 296 425
8 12900 9460 1430 690 296 465
9 . 13900 9460 1340 590 284 614
10 16000 9630 ~ 1220 590 316 692
11 17500 9800 1170 566 " 355 706
12 18700 9630 . 1070 584 400 785
13 19100 9460 1030 488 370 1050
14 19500 8060 978 476 328 1120
15 19300 8480 930 494 216 1200
16 18300 7400 909 590 365 1080
17 17500 6960 916 470 465 874
18 17100 6820 1050 420 560 692
19 16200 6400 978 410 536 664
20 15400 5980 888 390 512 638
31 15400 5560 = 895 385 548 650
22 16300 5430 888 335 635 878
23 14100 5430 881 325 . 692 734
24 12200 5300 916 316 706 e71
25 11700 4650 930 308 699 560
26 11900 4390 881 300 590 .- D36
27 11900 4020 783 304 584 518
28 11900 3660 41 = 320 536 494
2¢ 12000 3480 727 325 578 465
30 13100 3060 713 312 685 455
31 12000 Y69 296 440
Mean 14700 7620 1230 486 448 652
Ac.Fte

for 904000 < 433000 75600 29900 26700 40100
‘Month A o _

(5) Vi ,
Diversions
Below 30 498 406 884 425 12

y;colaus

Discharge

%o Sacto. '

River 904000 453000 75200 29000 26300 40100
Acre~feet ‘

NOTE: Gagings taken at Mile 9.3 above mouth of river and
0.l mile below Nicolaus Bridge. Station maintained by
Water Resources Branch of the Ues Se Geological Survey
under cooperative agreements :

17
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TABLE 12

DISCHARGE OF AMERICAN RIVER AT SACRAMENTO

Day Dally D;scharge in Second-feet

May ' Jube “Jul. Aug. SeP. Qct.
17 7140 5680 3440 524 225 508
2 11000 5880 3870 460 225 265
3 8800 6700 3520 460 216 288
4 7800 8200 3040 435 211 276
5 6920 9400 2480 . 439 220 265
3 6920 8800 2200 432 220 303
7 7800 6280 1970 377 206 320
8 8800 6700 1900 384 206 320
9 10300 7580 1710 298 216 . 351
10 12000 7800 1640 292 198 338
11 13400 8050 1510 298 159 332
12 14800 8050 1370 208 188 208
13 14900 7800 1260 288 202 286
14 13400 7580 1140 281 180 286
15 13700 7360 1090 276 - 184 358
16 13400 6920 ‘1110 265 198 453
17 14000 6280 087 281 216 45%
18 14000 5880 880 255 184 325
19 11800 5880 890 260 225 254
20 12000 5880 880 245  R50 446
£1 11600 6480 840 230 175 446
22 10000 £800 770 250 220 45%
23 8050 6600 730 260 208 476
24 8050 5680 . 665 202 220 516
25 9050 5480 692 235 . 216 453
26 9800 5280 804 220 230 453
27 10600 4880 588 211 220 297
28 10300 - 4880 588 202 255 432
29 8050 4500 516 216 298 438
30 6480 3780 453 216 255 390
31 5880 508 202 286
Mean 10300 6570 1410 . 299 214 363
I FT.

For 833000 391000 86700 18400 12700 22300
Month

Monthly

Diversions

Below 14 32 38 28 24 8
Gaging ‘

Station

Discharge

to Bacto,

River 633000 391000 86700 18400 12700 22300
Acre-Faet . -

NOTE; Gegings at "H" Street Bridge, 6.0 miles above mouthe
Station maintained by Water Resources Branch of the U. Se
Geological Survey under cooperative agreément,
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TABLE 13

DISCHARGE OF MOKELUMNE RIVER AT WOCDBRIDGE

Day "Daily Discharge in Second-foet
) :Mar, Apr. May  Jun, Jul. Aug,. Sep. Cct.

1 620 043 188 1780 1560 276 247 284
2 818 602 220 2440 986 264 270 329
3 818 810 260 3390 209 259 271 338
4 620 498 265 3360 1050 254 268 337
) 536 475 250 1420 777 247 276 332
6
7
8
9

590 428 328 985 880 480 290 251

395 1337 648 865 339 150 278 351

519 422 1140 808 349 292 292 334

548 438 1330 n92 379 247 B 334

10 552 4%6 1650 1130 375 253 365 331
11 552 431 1620 1720 330 258 315 331
12 564 396 1620 2240 315 262 312 344
13 584 3731650 2920 315 258 292 338
14 598 373 1980 3340 320 272 274 334
15 810 373 1740 32850 288 266 249 331
16 612 377 1760 2940 327 228 284, 339
17 608 418 1790 2530 339 282 317 339
18 596 425 1800 2470 326 262 315 337
19 508 414 1810 1690 209 258 252 387
20 604 402 1820 2200 268 256 222 292
21 578 400 1820 2480 264 254 315 287
22 576 398 1800 2710 258 249 312 317
2% 580 418 1530 2790 254 255 312 326
24 552 45% 984 2930 268 257 332 326
25 538 320 932 2580 236 271 336 331
28 512 378 898 2310 2g1 351 307 240
27 502 149 868 2030 285 305 338 340
28 468 456 805 2120 . 256 340 B34 346
29 462 A58 B22 2320 254 320 3487 291
30 428 370 1240 2140 250 295 324 382
31 454 1330 255 2588 368

Mean 555 427 1190 = 2020 432 274 304 336

ic.FT. )
For 34100 25400 73200 132000 2660C 16800 18100 20700
Month i

NOTE: Gaging station located just below Woodbridge Irrigation
District's Dam at Weoodbridge. Station maintained by Water Re-
sources Branch of the U, £. Geological Survey throughout the
year, but the record is given here Tor the peried of the irri-
gation season only,
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DISCHARGE OF SAN JOAQUIN RIVER HEAR NIEWMAN

TABLE 14

.

. e CR st :
Daily. Discharge in Seeond-feet

Day.v :Mar. Apr. . May CJun. . Jul. Aug, Sep. Octe
1 2880 1340 1340 6240 5440 484 274 381
‘o 2880 1420 1140 6120 5770 48l 280 361
3 2880 1390 1040 5770 H770 470 274 388
4 2880 1360 - 1040. 5440 5440 %95 268 378
5 2380 .1340 1090 5010 5440 357 271 350
6 2880 1440 1220 4910 5330 = - 347 260 347
v 2810 1500 1590 5440 5110 350 257 347
8  2870° 1470 1800 5330 4410 374 265 311
9 2600 1470 1860 4910 3860 344 251 333
100 2460 1440 1500 4910 3680 333 268 337
11 2880 1440 1260 5550 8600 ~ 324 301 327
12 2250 1360 1190 5770 = 3440 320 361 327
13 2110 1290 1320 5880 3200 347 388 320
14 2110 1290 1650 ~ 6000 2960 371 388 347
15 . 2110 .. 1340 2110 6120 2740 385 388 350
16 2040 1420 2600 6120 2390 330 308 584
17 2180 1530 3680 6000 1920 330 402 354
18 2390 1590 4610 5770 1440 330 391 361
19 2600 1590 4710 5660 1260 330 405 378
20....2670 1680 5330° 5650 1090 330 409 320
21 2630 1920  5B50 5650 1020 295 . 402 295
22  2%20 2110 5550 5880 990 308 402 286
23 2040 2320 6000 6240 924 340 340 277
24 2040 2460 6120 6480 924 330 327 280
25 1980 2390  6L20 6360 860 311 327 268
26 1860 2180 6360 5770 797 -~ 304 340 257
27 1740 1860 6840 5330 716 301 320 248
28 1650 1620 7200 5440 599 301 283 246
20 1620 1500 7200 5660 517 280 317 232
30 1530 1470 6980 5770 492 280 347 235
31 1420 6600 510 280 230
Mean 2300 = 1620 3630 5700 2670 344 330 318
Ac.Ft. R
For 141000 96400 223000 339000 164000 21200 19600 19600
Month

and is below the inflow bf the Merced Riwver.
station of the Water ®esources Branch of the U. S. Geological

Survey.

NOTE: This station is at Mile 47,0 above Durham Ferry Bridge
It is a permanent

This station is maintained throughout the year, but

the record is given here for the irrigation season only,
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TABLE 15

DISCHARGE OF SAN JOAQUIN RIVER NEAR GRAYSON

Dot et i b

e

Day : Daiiy Discharge~§n Seggﬁﬁ—fégt

:Jul. Aug. . Sep. - Qat.

1 635 426 420

2 B35 429 467

3 620 4352 530

4 595 436 537

5 568 458 544

6 558 . 424 . D44

7 550 417 552

8 » B82 406 554

9 808 380 557

10 ' 570 357 947

11 548 376 - 550

12 520 414 552

13 512 4586 554

14 558 480 557

15 555 472 560

18 *2850 580 478 562

17 2510 540 481, o782

18 2110 520 496 560

19 1710 462 514 560

20 1310 428 521 557

21 - 1150 . 435 . . B30 CB17

22 1080 438 527 487

23 1040 448 524 467

24 1010 436 497 477

25 966 414 480 456

- 28 o922 414 . 463 434

27 78 410 446 434

28 815 413 429 439

29 734 436 412 429

30 662 419 412 424

31 645 T 422 414

Mean =~ **1270 510 £52 509
Ac,Ft. : . o

for  **40400 31300 26900 31300

Month ' '

NOTE: Recording gage station at Laird Slough
Bridge. . '

* Beginning of, record for season, following
high water periocd. '

** 16 days,
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TABIE 16

DISCHARGE OF SAN JOAQUIN RIVEIR NEAR VERNALIS

3

: : Daily Discharge in Second-feet ‘

Day ar, Apr. - May Jun.  Juls Aug,  Sepe _OcCt.

1 7400 2840 4340 18000 15800 1470 1020 1120

2 7500 2770 46880 16900 13800 1410 1080 1120

3 7¢10 2770 5130 15300 12200 1380 . 1020 1190

4 8020 2980 5670 13400 11400 1330 1040 1220

5 8020 30560 5670 12200 10900 1270 10860 1220

6 7200 3330 6210 11700 9840 1240 1080 1220

7 6400 3620 7100 11400 9190 1220 1020 1220

8 5490 3700 7700 11700 8560 1180 1020 1220

9 5130 4180 8460 11500 8440 1220 990 1220

10 5130 - 4420 9020 11300 7560 1190 965 1240

11 5220 4680 2260 12200 6690 1100 965 1220

12 4950 4950 0260 13800 6060 1160 1040 1220

13 . 4420 2220 9500 15200 5760 1140 1090 1190

14 4100 5400 10800 16100 5360 1140 1060 1190

15 4180 5310 12200 16900 4960 1190 1080 1220

1.6 4590 5310 13700 . 17400 4690 1190 1020 1240

17 4590 5670 14700 17400 4330 1220 1060 1270

18 4340 6030 15400 16600 3910 1160 1120 1270

19 4100 6030 15800 18800 3350 1140 1160 1760

20 4100 6120 15900 15400 3030 1090 1160 2010

21 4020 8400 * 15800 15600 2800 10860 140 2010

22 4020 6900 15300 15900 2660 1090 1140 2080

23 4100 6800 18000 16900 2520 1090 1090 2080

24 4020 210 14700 17700 2450 1090 1090 2200

25 3620 5850 14100 17500 2380 1040 1090 2460

26 3470 5400 14000 15800 2310 1020 1090 2530

av 3330 5040 14200 15300 2170 1020 . 1120 2600

28 3190 4680 14800 15900 1890 1020 1090 2600

29 2980 4500 15800 18100 1710 1040 1090 2600

30 2980 4260 17200 16100 1590 1040 1120 2600

31 2980 18000 1470 1040 2530

Mean 4890 4810 11800 15100 . 5790 1160 1070 1670
A.C.Fto -

For 301000 286000 71300 63700 103000

Mon th

713000 898000 356000

NOTE: Gaging station located at Durham Ferry Bridge below the
Junctioa of Stanisleus and San Joaquin Rivers.
by Water Resources Branch of the U. S, Geological Survey under
cooperative agreement.

Station maintained
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TABLE 17
DISCHARGE OF MARCED RIVER AT
YOSEMITE VALLEY RATLROAD CROSSING

B
"+ Daily Discharge in Second-feet

Day k. Augu Seps ~ Oct.

1 33 40 23

2 24 40 33

3 16 33 33

4 *79 13 30 33

5 79 21 33 33

) 54 16 33 30

7 61 10 33 27

8 79 11 40 on

) 54 10 36 27

10 6l 11 36 34

11 47 47 44 34

12 36 54 47 33

13 40 54 44 21

14 40 36 47 16

15 44 36 40 10

16 40 36 33 13

17 40 .40 av 70

18 36 40 33 10

19 33 33 33 )

20 33 a7 27 13

21 33 27 27 6

22 33 a7 27 6

23 33 28 27 )

24 33 29 a7 )

25 33 30 27 2

26 33 31 30 2

27 33 32 33 2

28 33 33 33 2

29 3% 33 33 2

30 33 33 33 2

31 33 33 2

Mean *kag 29 34 17
T T, '

For *¥p420 1790 2040 1060

Month

NOTZ: Staff gage station. Daily readings.

* Beginning of record for season, following
high water period.

*¥* 28 days.

23
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TABLE 18

“DISCHARGE OF MERCED RIVER NEAR MOUTH

Da + Daily Discharge in Second-feet
S A 5 AU, SeDa 0ct,

1 202 218 259

2 221 212 228

3 224 214 252

4 171 199 236

5 165 209 236

6 168 187 245

7 193 189 .. 229

8 © B0 176 214

9 © - :190. 185 245

10 103 194 245

11 ’ 195 227 230

12 182 260 238

13 224 270 238

14 252 279 246

15 254 257 254

16 : 223 251 271

w 195 268 255

18 168 270 247

19 185 287 231

20 194 285 217

21 "~ 205 273 202

22 *250 222 265 . 187

a3 233 224 242 187

24 245 214 226 187

25 258 199 226 188

26 222 217 258 196

27 189 210 243 188

28 192 228 227 174

29 18 222 259 160

30 214 207 259 146

31 217 225 ' 180

Mean **200 206 257 219
AC.Ft.

For **%4380 12600 14100 13500
Month

NOTE: Staff gage station at bridge 1.1 miles
above mouth. Daily readings.

* Beginning of record for season, following
high water period.
** 10 days,
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y o

TABLE 19

DISCHARGE OF.DRY CREﬁKlNEAR 0LD WATERFORD BRIDGE

Dally Discharge in Second-feet

Day ApT,

May Jun, Jul. Aug. Sepe  Oct.
1 19 14 29 24 8 23
2 - 18 16 100 21 8 28
3 17 19 85 19 9 26
4 16 18 51 14 9 24
5 15 16 46 13 9 22
6 14 15 41 12 10 24
Vi 13 18 41 11 10 26
8 12 .21 42 10 11 27
.9 12 24 42 8 11 24
10 13 27 43 - 7 12 21
11 13 13 43 7 12 19
12 14 14 44 8 13 17
13 16 16 44 8 14 15
14 13 17 44 & 16 14
15 13 18 44 - 5 18 12
16 13 . 19 4% 4 19 11
17 13 19 4% 3 20 18
- 18 14 19 43 3 1 18
19 14 19 43 2 26 18
20 14 18 42 2 33 18
21 15 17 42 3 32 18
22 15 16 41 4 2% 17
33  *13 16 16 7 40 5 14 15
24 15 18 15 39 R 14 14
25 16 16 15 42 8 13 12
28 17 16 14 46 9 13 11
27 19 15 13 40 8 . 13 )
28 20 14 15 34 i 13 )
29 21 13 93 32 7 13 9
%0 20 13 96 29 7. 13 9
31 1% 27 w 9
Mean ~ *17.6  14.4 22,3 45.6 8,4 15,1 17.3
Ac,.Tt. , . .
for **280. 889 1330 2810 514 897 1060
Month o
NCTE: Staff gage stations Readings at several day intervals.

Discharge at this station includes spill to Dry Creek from

Hetch Hetchy Water Supply conduit.

. -

*Beginning of record for season,

**3 days.
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TABLE 20
DISCHARGE OF DRY CREEK NEAR MODESTO

Daily Discharge in Second-feet

Day :Apr. May Jun. Jul. Aug. Sep. Octe

1 104 49 110 59 65 83
2 104 ‘44 110 - B9 - 87 90
3 98 . 44 © 104 - 59 67 98
4 104 41 98 59 . 65 94
5 98 44 76 59 67 90
3 94 59 98 59 65 82
7 88 49 98 59 65 82
8 88 46 93 59 59 82
9 87 44 82 59 54 98
10 76 41 - 88 54 54 95
11 70 54, 88 54 59 93
12 49 49 79 54 62 89
1% 44 49 8z 54 62 83
14 46 44 g2 54 66 83
15 54 43 70 ‘54 86 85
1B~ v 76 70 49 76 85
17 49 82 76 49 76 85
18 51 65 76 46 93 87
19 44 65 76 46 93 90
20 46 82 76 49 89 89
21 50 76 76 49 95 93
2 *54 70 59 76 54 104 93
23 54 110 65 76 54 98 76
24 70 110 54 76 . 54 93 60
25  we 111 46 76 54 92 - 63
26 84 98 54 76 59 90 5
27 82 76 49 76 59 90 98
28 82 56 44 70 62 88 94
29 "6 54 85 62 62 88 59
30 70 - 54 110 59 -« 65 82 49
31 59 59 65 49
Mean *K1 0 74 57 81 56 e 83
ic.Ft. - ‘
For k1290 4550 3400 4990 3430 4540 5080
Month ’ :
M.%.D; T
gglé% ' 1740 1030 720 480 780 230 °
Station -
Acifbs |
# Dischié : .
o Tuold 6200 4430 . 5710 3910 5290 5310
AgiFte .
;'Dlsch M
E?,ﬁggi9 02 74 95 64 B9 86
‘%_de1

NOTE: Staff gage station about two miles above mouth Dally :
readings. '

* Beginning of record for season.
** 9 days,

¢ Neglecting seepage Teturn below stations
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TABLE 21

DISCHARGE OF TUOLUMNE RIVER AT ROBERTS FERRY BRIDGE

e S MM T P s i B o T

it

T e e S
" :Daily Discharge in Second-feet

M DAY . FRT. hug.  Sep.  Oct.
1 62 4l 50
2 64 4l 50
3 64 41 50
4 62 4l 50
- 60 41 50
6 60 41 50
7 58 41 50
8 56 a1 50 R ek
9 . 54 41 50
10 ° -t B4 41 50
11 52 41 50
12 52 41 50
13 50 41 50
14 - B0 41 50
1s o Ty B0 4l 50
16 48 4l 50
17 *527 48 41 729
18 536 48 41 1120
19 535 46 4l 1080
© 20 534 46 41 1080
21 537 45 a1 1110
22 536 43 41 1160
23 514 39 43 1840
24 . 523 39 43 1660
25 B0 B9 46 1660
26 226 37 48 1690
27 74 41 50 1680
28- 66 al 52 1870
. 29 66 41 52 1640
Lo 30 . 66 41 52 1620
31 64 4l 1610
 Mean .  ¥*355 .. . 49 43 708
Ac Ft. -
~for  **10600 3040 2560 43500 »
" 'Month '

NOTE: Recording gage station

*rBeginning of record for season, following
high water period,

**% 15 days.
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TABLE 22

DISCHARGE OF TUQLUMNE RIVER AT HICKMAN BRIDGE

Da& :Daily Discharge in Second-feet
tJul, Aug, Sepe Octs
1 119 108 119
2 119 108 119
3 123 108 123
4 118 108 123
5 123 108 123
8 119 111 116
7 119 111 111
8 123 108 106
9 123 108 108
10 123 108 106
S11 119 108 106
12 123 111 108
13 116 111 108
14 113 111 108
15 116 111 108
16 113 111 106
17 113 111 790
18 111 111 1180
19 111 111 1140
20 111 111 1140
21 108 111 1170
22 106 111 1220
23 106 111 1700
24 106 113 1720
25 *652 103 113 1720
26 477 103 116 1750
27 161 106 116 1740
28 136 108 116 1730
29 130 106 11e 1700
30 123 106 119 1680 .
31 119 106 1870
‘Mean *xp67 - 113 111 769
. Ac.Ft.
" For **3570 6380 6620 47300
Month

NOTE: Recording gage station. Established 1932.
* Reginning of record for season, following
high water period.

** 7 days.
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Ty -

TABLE &3

DISCHARGE OF TUOLUMNE RIVZR AT TUOLUMNE CITY

:Daily Discharge'fﬂ Second-feet

Day 1Jul. Aug, Sep. Oct.
1 422 . 248 287
2 414 263 281
3 400 360 393
4 396 369 390
5 39l 366 381
) 371 57 378
7 390 363 272
8 392 360 369
9 283 360 . 384
10 388 263 394
i 393 375 390
12 B84 389 330
13 289 386 285
1L 383 383 380
15 ‘ 381 374 380
16 393 274 379
17 305 328 376
.18 _ 391 397 734
19 377 406 1280
20 *910 372 400 1300
21 905 272 400 1320
22 880 366 410 1340
23 870 267 407 1350
24 875 361 413 2010
25 875 361 410 2050
26 850 358 410 2090
27 757 349 400 2100
28 492 263 400 - 2130
29 434 366 395 2100
30 419 260 %86 2100
31 426 351 2050
Mean **705 280 %84 983
AC P |
for ®k17300 23400 28800 60400
Month
Diversions
Below Sta- 67 36 32

tion-Ac.Ft.
M.I.D.Spiil ,

Below Sta- 270 650 410
ition-Ac.Ht.
Discharge
éo San J%a-
uin River

Acre~-feet

23600 23400 60800

NOTE: Recording gage station, 3,39 miles
above mouth.,

*Baginning of record for season, following
high water period.

**12 days.
#ANeglecting Seepage return below station
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TABLE 24

DISCHARGE OF STANISLAUS RIVER AT -
ORANGE BLOSSOM BRIDGE

:Daily Discharge in Second-feetl

Day  Thal. Aua: .. Sep. . Oct.

1 35 38 35

2 35 38 35

3 35 B8 35

4 38 38 33

5 38 35 35

6 40 38 35

7 40 38 35

8 35 35 35

9 35 35 35

10 35 35 35

11 35 35 35

12 35 40 35

13 35 40 35

14 *125 38 42 35

15 125 40 - 42 35

16 125 28 40 35

17 90 35 35 35

18 60 35 35 35

19 125 B35 40 35

20 125 . 35 35 25

21 75 35 25 25

22 48 35 35 25

23 45 48 35 35

24 43 40 35 40
25 38 40 35 35

26 38 40 35 35

27 35 42 35 35

28 25 38 35 35

29 40 38 25 35

30 35 35 35 35

31 35 35 35
Mean ** 50 37 37 35

Ac Ft. ‘
for **2460 2280 2190 2160
Month 2 »

NOTE: Recording gsge station.

* Beginning of record for season, follow1ng
high water period.

** 18 days,
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TABLE &5

DISCHARGE OF STANISLAUS RIVER AT HATMARK RANCH*

:Daily Discharge in Second-feeat

Day‘ :Jul,. Aug. Sep. Octe
1 270 264 279
2 272 260 284
3 256 279 285
4 262 278 266
5 264 284 266
6 - 247 259 271
7 235 - 258 274
8 241 - 259 278
9 226 250 268
10 223 260 258
11 246 268 248
12 249 304 238
13 : 245 276 257
14 251 282 275
15 250 256 273
16 247 278 263
17 251 293 276
18 237 316 285
19 242 342 285
20 249 315 249
21 K378 256 304 274
28 401 277 297 267
23 361 280 290 254
24 321 254 288 251
25 314 248 268 248
26 307 256 279 272
27 267 250 282 265
28 245 282 277 239
29 255 274 272 229
30 28 275 279 231
31 262 277 - 229
Mean **%Z06 255 281 262
Ac,Ft,
for *¥¥keg70 15700 16700 16100
Month
Yefooropilt 500 600 440
tion-Ac.Ft. .
#Discharge
to San Joa- 16200 17300 16500
gquin River
Acre-feet

NOTE: Recording gage station, 5.2 miles above mouth.
* Formerly Eliiot Ranch
** Beginning of record for season, following high
water period.
*** 11 days.
4 Neglecting seepage return below station.

31
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CHAPTER ITI

MEASUREMENTS OF DIVERSIONS

Measurements and records of diversions in 1932 have included
those from the Sacramento ﬁiver and its tributaries within the valley
flomr, those to the Delta Uplands from Cache Slough, 0ld San Joaquin
River, Tom Paine Slough, and San Joaquin Biver, and those on the Stanis-
laus, Tuolumne, Merced, and San Joaquin Rivers and Dry Creek a&s obtained
in comnection with the return water measurements (See Chapter IV). This
report records a total of 562 diversions, segregated to the various
sources as follows: Sacramento River‘262, Colusa Trough 14, Back Borrow
Pit (carrying drainage water from Colusa Basin aleong the back levees nf
Reclamation Districts 108 and 787)‘12, Lower Butte Creek and Butte Slough
20, By-pass and Dréinage Channels 27, Feather River 41, Yuba River 8,
American River 30, diversions to Delta Uﬁlands from Cache Slough 1, from
0ld San Joaguin River 12, from Tom Paine Slough 8, and from 3San Joaquin
River (below Vernalis gaging station) 33, San Joaqﬁin River (above Vernalis
Gage) 19, Stanislaus River 14, Tuolumne River 11, Dry Creek 8, and Merced
Hiver 42.

411 AT these diversions except five are accomplished by pumping.
The five exceptions 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 records are obtained by means
of ecanal ratings but in the main the records are obtained from the relation
established bgtween electris power consumption and pump discharge. This 1is

possible due to the fact that practically all of the pumping plants are
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electrically operated. All pump. dperators keep daily operation records
on blanks furnished by the Water Supervisori These records are collected
monthly by the field engineers at the same time that the readings of the
electric meters are recorded. The relation between power input and
water pumped is determined from current meter measurements of the dis-
charge. At the larger pumping plants several measurements are made dur-
ingveach seasons At the smaller plants a sufficient numter of measure-
ments are made initially to determine the rating and thereafter at inter-
vals sufficient Yo show any changes which may occur in the rating, With
the daily operation records available it has heen possible to compile
frém the monthly diversions as computed from the power record, a daily |
diversion récord for gach plant. In this report and the tables of this
cﬁapter, the recdrds of monthly diversions only are given, The daily diver-
sion records have been compiled as & supplemental repert, however, and
this is on file and available for reference in the office of the Division
of Water Resources,

A summary of the 1932 diversions throughout the Sacramento-
San Joaguin territory is shown in Table 26, A segregation is made to
show the relative diversions from the various river sources. For each
ségregation the table shows alse the acreage irrigated and the computed
seasonal gross duty of water. The total diversions above Sacramento
from the Sacramento River and its tributaries on the valley floor, March
to Getober, ineclusive, 1932, amounted to 1,663,700 acre~feet. This Watér
was diverted for 90,600 acres of rice and l?l,ZOO acres of general crops
or for a total of 261,800 aeres, giving a seasonal gross unit diversion
of ‘6,35 acre-feet per acre. The diversions under the higher lifts to the

Lelta Uplands and the pumping diversions of the San Joaguin River and
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its tributaries amounted to 233,300 acre-feet. These were for 102,200
acres’inCluding only 80 acres of rice, giving a seasonal gross unit
diversion of 2.3 acre-feet per acre. It should be noted that the total
figures for the San Jgaquin River and tributaries do not include the
major gravity diversions by the canals of Miller and Lux nor those of
Yakdale, South ®an Joaquin, Modesto, Turlock, Waterford and Merced Irri-
gation Districts, as these diversibns are not within the scope of the
measurements, Table 26 shows the data also for the Sacramento-San Joa-
guin Lelta but it is to.be noted that the Delta figures represent the
consumptive use of water (see derivation, Chapter V)y They are, therec-
fore, not comparable to the figures for the up~river areas which are for

gross diversions and take no account of return water.
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TABLE 26
DIVERSIONS, ACREAGE IRRIGATED AND GROSS SEASONAL DUTY OF WATER IN
THE SACRAMENTO-SAN JOAQUIN AREA, 1932
: T tSeasonal: : ¢! Gross
: . : ¢ Diver~: Acreage Irrigated tSeasonal’
: Sour ce : sions sDuty of .
: : Acre- : : : .AWateg e
. . feet s Rice , Gemeral, Total ;pST¢77°%
:Sacramento River, Redding to - : H : :

: Sacramento £1020000 : 53823 ; 130747 : 184570 : 5.5
:Peather River below Oroville : 496700 : 28108 : 24115 : 58323 9.5 @
sYuba Riwver on Valley Floor + 58200 : 2615 : 4950 : 7065 : 7.7 &
tAmerican River below Fairoaks t 5500 : 3165 : 3165 1.7
:By~-Pass and Drainage Channcls ¢ 73300 : 6110 : 8204%: 14314 : Sel ¢
: (Ineluding Iower Butte Creek : : : : : :
: and Slough) t : : : : 3
.Total ebove Sacramento S1653700 | 90656 . 171181 . 261837 . 6.3 .
: - ) : : : : :
:Delta Uplands from Cache Slough, @ : : : : :
0ld River, Tom Paine Slough : : : : : $
¢ and San Joaquin River : 117700 : 55785 : 55785 : 2.1
{San Joaquin River from Merced : H : : : :
¢ River to Vernalis Gaging Station: 90100 : 80 : 39813 : 39893 : 23 &
: . . . . - 1Y
- [ 3 . Ll \ L] ]
tMcrced River below Snelling : 13300 : : 3299 1 3209 : 4,0
: : : : : : 1
tTuolumne River below Roberts : : : : H ]
¢ Ferry Bridge, and Dry Creck : 2000 : 742 742 2.7 @
:Stanislaus River below Orange : H : : : ;
¢ Blossom Bridge : 10200 : : 2522 :+ 2522 4,0
:Total Delta Uplands and Pumping : : : : : ; ;
: Diversions of San Joaguin River :; 233300 : 80 : 102161 : 102241 : 2,3
: and Tributaries ** : : : : : : :
: : FEE . . L FEE g *RE

:Sacramento-San Joaquin Delta *** :1181000 : $ 447430 : 447330 : 2.6

* Includes 560 Gun Club Acroagc. ,
** Note that major gravity diversioms by canals of Oakdale, South San Joaquin,

Modesto, Turlock, Waterford, and Merced Irrigation Distriets and Miller and
Lux arc not ineluded within the scope of these measuraments,
*¥* The figures for the Delta represent the consumptive use of water (Secc Chapter
V) and are not comparable to the CGross Diversion figures of the Up-River

arcas which toke no account of roturn water.

The Delte acreage given is

the total consumptive area inecluding water swrfaces, aguatic growths, weeds,
¢tcs The total irrigated crop acreage was 338,025.
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TABLE 31
LOWER BUTTE CREEK AND BUTTE SLOUGH DI VERSIONS

S SR OE PR VS SE UGG PP BY SN SEVE Sh AW es A6 EBan 48 R a}i_w\l{q_i

(1

G hwn

“m

T T NONBER Y ¥OTAL ¢  AC H

m, MiLE ¢ >ZWmm w MONTHLY DIVERSIONS IN ACRE=FEET ) mu_«mmw_ozu _xmwmwmmo ‘m

WATER USER ;oM b S bRl : : : : : : IMARCH TOZ cene § GUN(I

. . H T MARs  APRy I MAY I JUN, 1 JUL, ¢ AUGe & SEP, = OCTe & OCTOBER H »

$ $__PuMp % : : : : i : : tACRE-FEETS ERAL 3COLUBS :

_ LOWER BUTTE CREEK :

REGLAMATION DISTRICT 1004 mmu : 1.9 R 2 [—~-g" H b4 H T 57 3 21 2 H H H 78 3 75 3 H
RECLAMATION DISTRICT 833 t 2,9 L 3 36" BOX @ H H ] 1288 ¢ 473 ¢ 139t H o00 i 550 ¢ 2
Re Ce _zcm>gw H ] : : H H 3 : H 2 s ] 1 H
EL ANZAR GUN clUB T 3,0 L ¢ : H PLANT DISMANTLED : : H 3 3
REGLAMATION DISTRIOT 1004 T 3,9 R ! i-i2" @ H $ H H : H : H H 3 H
COLUSA DELTA FARMS ) H P =I5" 8 : ] H Tt 417 § 480 % 279t 377 % I553 3 586 % 10Q %

] $ =200 3 3 H $ 3 3 $ H t (3 ¢t (3)y (3):

BUTTE LOPGE GUN CLUB t 4.0 R & 122" ¢ : : : H H t 169y 988 2 157 ! r 3001
SQUTH BUTTE GUN CLUB T 5,5 L % 1=j0" ¢ b 3 : H H 3 t 272 271 3 $ B8O
WINCHESTER GUN clUB T 545 L ¢ =12 3 H Y 443 1 4 T 47 129 % 220 H 80 ¢
RECLAMATION DISTRICT _ T 93 R ¢ CGRAVITY ¢ H 1203 Y 507 3% H H 5 t 1710 t (4) % 3
BUTTE BASIN GUN GLUBS mmw t 10 t GRAVITY @ : H 3 H H : : s 3 3 5600 ¢
— BIGGS-AFTON ROAD — MILE 10,4 H ] : H H : H ¢ H H 3 ] '
GLENN RICE FARMS t 19,8 R{6) 1-12" 1 : *TND 'DIVERSION ¥ - H H R { 3
JOHN HANNAH 2 20s2 R ¢ —=20" ¢ H ANO §DIVERSION ¢ - H H H 3
JOHN HANNAH $ 21e2 R t-36" 2 H !NOo {DIVERSI]ON it w 3 : H :
* . . » - » - . + . - » [

* APPROXIMATE MJ)LEAGE FROM JUNOTION WITH SACRAMENTO R!VER,.
} ONLY DIVERSIONS WHI1CH OCCURRED PRIOR TO NOVEMBER IST ARE GIVEN FOR GUN CLUB ACREAGE. IN MOST INSTANCES THE DIVERSIONS FOR THiS PURPOSE
EXTENDED I'NTO NOVEMBER AND DECEMBER, B

TEMPORARY INSTALLATION 1932,

_ADDITIONAL DiVERSION BY GRAVITY AT MILE D43 RiGHT WAS USED ON THIS ACREAGE.

SEE MILE 349 RIGHT.

IN ADDITION TO GUN GLUBS UNDER OTHER DiVERSIONS LISTED, THIS COMPRISES THE GROUP OF GLUBS DIVERTING BUTTE CREEK WATER BY GRAVITY FROM
THE MAIN OR INTERCONNECTING CHANNELS (SANBORN SLOUGH, ETGCs ) IN THE VICINITY OF MILE 10, THROUGH ReDs 833 CANALS, MOST OF THE CLUBS IN
THIS GROUP RECE!VE ALSO, DRATNAGE AND FEATHER RIVER WATER DIVERTED FOR THE CLUBS BY WESTERN OANAL, THESE DIVERS!IONS ARE PRINCIPALLY
{N THE FALL MONTHS AND THOSE FROM BUTTE CREEK HAVE NOT BEEN WEASUREDs FOR DIVERSIONS VIA WESTERN CANAL SEE TABLE OF FEATHER RIVER
DIVERSIONS MILE 5947 Re THE AREA FLOODED BY THIS GROUP IS ESTIMATED TO BE APPROXIMATELY 5000 ACRESe THE CLWBS INCLUDED ARE WHITE
MALLARD, WILD GOOSE, LAST CHANCE, BERRY AND KELLER, TULE GOOSE, BETTENS, GREENHEAD, FIELD AND TULE, NORTH BUTTE, HENSHA®, SACRAMENTO
OUTING, ANDERSON, WEST BUTTE,; AND COLUSA SHOOTINGs . )

) PLANT 1% ON HOWARD SLOUGH BUT OPPOSITE THIS MiLEAGE ON BUTTE CREEK.

AIVM NIO®TOL NVS-OLNTATEIVS

ZehT LHOAEH S.HOSIAHACNS o
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Ml LEAGE OF

b

SLOUGH 1S TRIBUTARY TO FEATHER RIVER AT MILE 43,7 LEFT.

30" PUMP ON OLD HIGH WATER GCHANNEL.

REGHTe

MILE 5B8.1

PLANT DtVERTS FEATHER RIVER WATER BACKED INTO HONCUT SLOUGH.

INCLUDES 255 ACRES. OF BROWN AND PURINGTON.
DIVERSION OF 3540 AGRE—FEET PRIOR TO JUNE I2TH WAS THROUGH

0LD UNITS REMOVED AND 20 INGH UNIT INSTALLED iN 1932
NEW INSTALLATION 1932,

SEE SUTTER BUTTE CANAL COMPANY DIVERSION AT

* MILEAGE ALONG RiVER ABOVE. MOUTH.

|

1
2
3
4
5
6

|

I NDI CATED.

PLANT ABOVE MOUTH OF HONCUT SLOUGH IS
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TO MAINTENANCE OF PIPE LINE PRESSURE WITH OUTLETS VARIOUS

DIVERSIONS PREVIOUSLY COMPUTED FROM POWER CONSUMPTION,
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(MILEAGE AS ESTABLISHED BY WAR DEPART—

LISTED AS 53.5 RIGHT,

)
NO RICE.

LEAL,

MENT SURVEY OF 1913~I5,
ENERAL CROPS,
FORMERLY JOE CALCAGNO,

*& ALL @
FORMERLY Ne LAGLER AND JOE RE!CHMUTH.

REPLACES FORMER 10 INCH.- UNIT.

FORMERLY Ba Cs

¥ DISTANCE ALONG SAN JOAQUIN RIVER FROM ITS MOUTH FOUR AND ONE~HALF MILES BELOW ANTIOCHs
CORRECTED MILEAGE — FORMERLY

1
2
3
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TABLE 243
TUOLUMNE RIVER DIVERSIONS
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CHAPTER IV

MEASUREMENTS OF RETURN WATER

Sacramento Return Waters

In the Sacramento Valley the flow of all well defined channels
carrying irrigatioq waters returned to the Sacramento River is measured
and recorded. Table 46 lists ﬁhese channeis in downstream order and
gives the total flow as computed from the measurements,

Between Colusa and Red Bluff there are no large well defined
return channels, 'Regords or.estimates of all natural inflow from streams
in this stretch of the river were, however, obtained., Above Red Bluff,
from a point below Cdttonwood té Redding there is a return from the irri-

gation of the Anderson-Cottonwood Irrigation District.

Return Flow frem other than Sacramento River Sources

In the water returned to the Sacramento River as included in
Table 46 it should be noted that practiecally all of that entering the
| river -through Buttc Slough is derived from Feather River diversions
i through the Western and Suttcf Butte canals, Of the discharge entering
3 through Sacramento Slough, that portion flowing down the East Borrow Pit

of Sutter By-Pass, is, alsa, practically all from Feather River irrigation.

Relation of Sacramento Return Water to Irrigation Draft

| Tables 47 and 48 record the Sacramento River return water, June
to September, inclusive, 1932, and indicate the relation between the return
and the diversions from which it is derived. The high figure of 77 per
cent for the June return flow (Table 48) probably indicatcs that in that

month there was still considerable natural local run-off, drainage fram




_SACRAMENTO~SAN JOAQUIN WATER SUPERVISOBYg-REPORT’lQBZ 69

W¥pbor and Spripg groundwater storage, etcs For this reason, Table 48«4
giving only the figures for July to September, inclusive, may indicate
more correctly the draft-return water relation in the 1932 season, Since,
in Tables 47 and 48, it is the purposc to show the return watcr from
Sacramento River diversions only, the inflow from Butte Slqugh, Eagt
Borrow Pit of Sutter By-Pass, Back Borrow Pit of Reclamation bistrict
1000 and from the Eeather and American Rivers has been excludeds In
Table 47 is shown the rclation to the diversions of that return water
only which was measurcd at the well defined channels, With the
records available fér‘tho diséharéo“of fhe Sacraménto River at Red
Bluff, Butte City, Colusa, Wilkinsvsiqugh, Knights Landing, and Verona
and'all diversions betﬁeen these poinfs recorded, as Weli as the Feather
ﬁiver and other well defined.infloﬁs, it is possible iorcomﬁutc what
should repreéent fhe tdtal water fofurned to the rivef béfween cach of
1thése points; inclﬁding ﬁot only thesfiow in the definite channcls which
were?maasured, but all scepdgc, gfoﬁndwafer feturn, efc.; which could
ﬁot‘be directly measured, .The figures for the réturn ﬁéter compﬁted in
tﬂis manner and the relation of tﬁis réturn to the'draft'are shown in
Tables 48 and 48-A. It should be notcd, however, that the retirn shown
fbr the VaronaQSacfamento section is only that contributod by the measured
drains since: as é#plainéd in‘Chaptef.iI, the totai return in thié écction
including all scerotations is not susceptible of computation in the
"manner outlined because of the faet that no record of flow actuslly
measured at Sacramento is availablo,
A comparison of the data of Tables 47 and 48-i for the pgriod
July to September, inclusive, shows that secpage, groundwater return,

etc., which could not be directly measured, amounted to 16 per cent
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of the irrigation draft, while the direct return measured in definite chan-
nels totalled 31 per cent of the draft. The total return in this period
amounted to 47 per cent of the draft. A comparison of the accumulated return
water and the accumulated irrigation draft, in downstream order, Red Bluff to
Sacramento, for the period July to September, inclusive, 1932, is shown on
Plate 1, This shows also, the average dischérge, inflow and draft for the
period at all points in this streteh of the river. The return water line is

plotted from the data of Table 48-A,.

Praft~Return Water Relation for Particular Sacramento Valley Areas

In the Sacramgnto Valley there are certain units or distriets that
are sot apart physically by levees or otherwise, so that the return water
in each district may be readily segregated when the records of all diversions
to and discharges from the unit are available. Inciuded in such units.aro,
the arca above the Colusﬁ—Williams Highway Crossing of Colusa Trough; Recla-
mation District 108, and Reclamation Distriet 1500, The rclation botween
the 1932 draft and rcturn water for the Colusa Trough area is shown in Tablo
49 z2nd for Reclamation Districts 108 and 1500, in Tables 50 and 31, respect-
iyely.r )

Tables 54 to 65, inclusive, present in detail the discharge

records for the Sacramento Valley return water channels.

San Joaquin Return Waters

In the 1932 San Joaquin Valley return water mecasurements, the
gaging stations were located at the same points as in 1929, 1930 and 1931
and the same mothods were followed, A continuous record of the discharge
from August to October, inclusive, was secured at an upper and lower station

on each stream: San Joaguin, Stanislaus, Tuolumnc and Merced Rivers and Dry
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Creeks On the Tuolumne and San Joaquin Rivers, continuous records of
discharge were also obtained at intermediate stations; one on the
Tuolumne River at Hickman Bridge énd two on the San Joagquin River, one
near Grayson (Laird Slough) and the other just below the Junction with
Merced River, The latter is the station maintained by the U, S. Geolo-
gical Survey and referred to as "San Joaquin River near Newman", (See
Table 14). Maintenance of these stations was started in April but due
to high snow run-off in the succeeding months of May, June, and July,
the records could not be used for accurate determination of the return
flow until fhe latter part of July. For this reason the period of the
1932 return flow records begins with August lst, Measurements and
records of all pumping diversions between stations on each stream were ob-
tained, thereby completing the necessary data for the computation of the
return water, The records for the gaging stations are given in Chapter
II, Tables 14 to 25, inclusive, and the diversion records for the San
Joaquin strcams are given in Chapter III, Tebles 40 to 44, inclusive.
Table 52 gives the rcsults of the San Joaquin return water
measuremonts and Table 53 shows a comparison of the 1932 }oturn water
with the irrigation draft in the San Joaguin Valley. Plate 2 depicts:
the accumulated return water on the San Joaquin River in downstfeam
order, Turner Ranch Bridge to Vernalis, for tho peried August to Octoboer,
inclusive, 1932 and shows also for this period, the averege discharge,

inflow and draft at all points in this stretch of the river.

Comparative Sacramento and San Joaquin Return Water, 1924 to 1932

Comparative figures, 1924 to 1932, for the Sacramento and

San Joagquin seasonal reoturn water in per cent of the irrigation draft
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are shown in Table 45, Figures for the seasonal stream flow of the Sacra-
mento River at Red Bluff and the San Joaquin River near Vernalis in per
cent of the 40-year mean 1889-1929 are given also in order to show what
relation, if any, there may have been between the variation from year to
year in the run-off and the variation in the return water percentagese.
With respect to the Sacfamento River data, there appears to be a close
re}ationship between the seasonal run-off -at Red Bluff and the return flow
percentages. The higher return flow percentages occurred in the years of
good run-off and the decrease in percentage in the years when the run-off
was greatiy below normal is very markeds This is undoubtedly & reflection
of the conservation and waste prefention measures effected in the seasons

of low water supply. In these seasons, the spill from the rice fields and

"all controllable wastes were practically elimihated in order that the river

diversions might be reduced accqrdingly. The latter, then, approached morec
nearly tho actual sonsumptive requircments of the crops S0 that the return
flow percentage was considerably smaller. In the scasons of less critical
water supply and correspondingly less urgem demend for conservaticn, the
greater facility in irriggtion operations obtained by larger diversions and
correspondingly greater wastesand spiil‘ may offer an explanation of the
larger return water percentages in these scasons. In the yeérs of more
normﬁl stream flow there probably occurs also, a greater acceretion from
groundwater storage, etc., and in this event the additional return from
this source should not, strictly speaking, be included in the percentage -
figures since this would not be a return derived from the irrigation draft,
In the'case of the San Joagquin return water data there appears
to be no such definite relation between the seasonal flow of the San Joéquin

River and its tributaries in per cent of normal and the return water por-
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centagess This may be due to the regulation which occurs in Loake MeClure
on the Merced River, Don Pedro Resecrvoir on the Tuolumne River and Mcloncs
Reservoir on the Stanislaus River. It is to be noted that the period
used in the comparison of return flow and diversions makes considerable
differonce in the porcentage figures, and furthcr, that for the period
August to Scptombor, inclusive, the percentage is always greater than
Wﬁen the July-September period is usod. TUnder the suspicion that

there may be a considerable lag between the diversions and corresponding
return flow, the figures in the.last célumn of Table 45 were compiled

to show the August-September return flow in per cent of the July-August

- diversions., These pereentages still seom to bear no definite relafion
to the secsonal run-off percentages but their variation from year to
year is counsiderably reduced and o more or less constant percentage-of
return flow is indicated, .

The averagé percentage of diversions occurring as ratqrn water
in the San Joaquin River is shown to be considerably smaller thgn thet
for thc Sacrancento River, This diffcrence may probably be qttriﬂutcd
to the fact that, wheroas, due to basin topography, practically all
drainage from Sacramento River diversions is quickly returncd to the
fivcr, in the San Joaquin Valley, much of the drainage from the major
foothill diversions may pass to the underground water and from thqrc,‘
in the lower areas of many of the irrigation districts, be reccvercd b&
drninage pumps for re-usc in the irrigatioﬁ canals, Corsiderazble of the
San Joaquin return, therefore, may ncver reoach the river to be accounted

for in the return water measurements,
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TABLE 43

SACRAMENTO AND SAN JOAQUIN RETURN WATER PERCENTAGES, 1924-1932

i Secramento River 1 San _Joaguin River o
tSeasonal! Return Water tSeasonalt Return Water tAug.-Seps

ne B% ss ew ¥F

‘Rutt-off ¥in per cent of IRun~off ! in per cent of : Return :

Year ° at : Diversions : at t  Diversions :in per
T I ey TRy e
: rcent of ;. 28PPe Sept. scent of : Septe H Sept. Diver- :
. ‘Normal* s Incle. : Inels ‘Nopmal**: Intls , Incle . gions
; 1924 ; 36 ; 33 i 33 ; 24 ; 35 ; ”41 ; 29 ;
; 1925 : B6 ; : 55 ; 86 i. i 38 ; 23 ;
: 1926 ; 61 : 49 : ‘45 : 55 . ; 28 ; 32 : 22 ;
; 1927 ; 117 ; 66 : 59 ; 100 ; : 32 : 23 ;
. lems : e 1 49 + 46 + &7 i+ 28 1 28 : 23 1
© 1980 3 47, : 42 sé ; 44 -; 19 i 21 ; 16 :
£ 1030 i 65 : 55 : 47+ 50+ 2l : 82 1 17
. 1031 : 36 i 33 i 32 i 2% 2(1)27 2' © : 18
; 1032 ; 54 ; 56 ; ’47 ; 101 ; ;(2)26 : 21 i

¥ 40wyear Mean (1889-1929).
** 40-year Mean {1889-1929) of natural run-off at foothill stations of
San Jeaquin, Merced, Tuolumne and Stanislaus Riversa
{1) May-September .19.  June-September 23.
(2) August-October .29,
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* In order to show return water from Sacramento River irrigation only, the discharge to the Sacramento River of the Feather
from Feather River diversions and

and American Rivers is excluded as is 2lso return through Butte Slough

PLATE 1
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TABLE <6

WATER DISCHARGED TO THE SACRAMENTOFRIVER ABOVE
SACRAIENTO AS MEASURED AT DEFINITE RETURN CHANNELS

*From records for Butte Slough, District 70 Drain,
District 108 Drain, Colusa Basin Drainage at
Knights Landing, Sacramento Slough, District

1000 Drain (24 Bannon Slough) and Back Bor-
row Pit of District 1000.

.
"
.

Month : Acre-feet :Average Second-feet

June : 51400 : 864

July : 40800 : 663

August : 47100 : 766

September : 62500 : 1050

Qctober : 19700 : 320
June~0Qctober,Incl.: 221500 H 730

*3¢e Tables 55 to 59, Inclusive, 63 and 64.

76
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TABLE 32
RETURN FLO? IN SAN JOAQUIN VALLEY ST?EAMS - 1932
) ACRE-FEET EXCEPT AS NOTED
3

: ' 3 3 o SAUG-OCTY
. $ AUG. L SEP. § OCT. “U00PC0S
: SAN JOAQUIN RIVER - - '+ :
: 3 % H BB !
! DISCHARGE AT TURNER RANCH BRIDGE {1) : 0 ¢ 0 I o
4 DISCHARGE NEAR NEWMAN TABLE 14 § 21200 § (9600 & 19600 3 60400
! INFLOW OF MERCED RIVER ' TABLE 1B ¢ 12600°; 14100 § 13500 3.40200 &
$ NET RETURN FLOW.— TURNER RANCH BRIDGE TO NEWMAN GAGE- . ‘¢ ~-B600-! -.5500 § 6100 ¢ 20200
! NET RETURN FLOW — C.F.S. — TURNER RANCH BR.TO NEWMAN GAGE 140 ¢ 93 T 591 IRRER
3 ' % - H Lt H
! DISCHARGE AT GRAYSON(LAI®D SLOUGH)} "~ TABLE 15 ¢ 31300'3726900 $ 31300 ¢ 89500
! ABCRETION — NEWMAN TQO GRAYSON : o t 10100 ¢ . 7300 ¢ 11700 ¢ 29100 ¢
' DIVERSION — NEWMAN TO GRAYSON ‘ TABLE 40 ¢ 6866 @ 63i9 t 251 3 13436 )
H TURN FLOW — NEWMAN TO GRAYSON " T v 17000 & 136000 % 11000 -4 42500 %
! RETURN FLOW — Co.F+S» — NEWMAN TO GRAYSON 1 276 ¢ 228 ¢ 194 ¢ 232 1
e ) - 4 H 8 Tl
3 D‘SCHARGE NEAR VERNALIS TABLE 16 5-7130‘0,,5 63700 1103000 Ezaeooo H
* INFLOW OF TUOLUMNE AND STANISLAUS RIVERS TBLS, 23 &°'25 § 398001 40700 : 77300 157800 ¥
1 NET AGCRETION — GRAYSON TO VERNALIS ‘ R 200  --39C0 3 -5600 ¥ --9300 3
! NIVERSIONS — GRAYSON TO VERNALIS S YABLE 40 '§ BO20°': 5243 : 4750 t 18022 !¢
! NET REFURN FLOW -~ GRAYSON TO VERNALIS ‘ . ¢ 8220 ¢ 1340y -B40 t B720:
! NET RETURN FLOW — CiF.S. -~ GRAYSON TO 'VERNAL!S 3. 134 22 % -13 ! 48
L ) 3 H H k] 3
* NET RETURN FLOW — TURNER RANOH BRIDGE TO VERNALIS '~ § 33800 t 20400 : 17200 ¢ 71400 }
' T RETURN FLOW ~ G4 FeSs — TURNER, RANGH, BRaTD VERNALJS . ). 530 i 343\5 280 ¢ 39 ¢
3 i : ! : !
$ T »
. STANISLAUS RIVER . :
- ‘ : : : S '
3 DISCHARGE AT ORANGE BLOSSOM ZRIDGE TABLE 24 & "22B0 v 2190 § 216G ¢ 6630 1}
! DJSCHARGE AT HATMARK RANGH (2) . . TABLE 25 -3 j6200 ¢ 17300 ¢ 16500 ¢ 50000 ¢
t AOGRETION — ORANGE BLOSSOM TO HATMARK : $ 13920 ¢ 15110 % 14340.% 43370 ¢
! DIVERSIGNS -~ ORANGE BLOSSOM TO HATMARK TABLE 44 § 1678 p 1216 ¢ 471 ¢ 3365
? RETURN FLOW — ORANGE BLOSSOM TO HATMARK t 15600 ¢ 16300 1 14800 § 46700 ¢
! RETURN FLOW — CsFeSs — QRANGE GLOSSOM TO HATMARK H 254 § 274 % 241 v 256
! . ‘ : S S : :
! t
s TUOLUMNE RIVER - P
HI ‘ 3 : 3 1 t
i DSCHARGE AT ROBERTS FERRY BRIDGE TABLE 2] ¢ 3040 ! 2560 % 43500 3 49100 }
! DY SCHARGE AT HICKMAN BRIDGE TABLE 22 § 6980 3 6620 % 47300 ¥ 60900 3
H CRETION — ROBERTS FERRY TO HICKMAN S b 3540 % 4060 ¢ 3800 ¢ 11800 ¢
$ VERSIONS — ROBERTS FERRY TO HICKMAN TABLE 43 ¢ .. 14.% 1ot 73 g H
$ TURN FLOW ~ ROBERTS FERBY TO H}CGKMAN $ 3920 ¢ 4070 ¢ 3810 % 11830 ¢
5 TURN FLOW — C.F+Ss — ROBERTS FERRY TO HICKMAN H 64 3 69 ¢ 62 H 65 ¢
s 8 : ‘ [ 3 - 3
1 DISCHARRE AT TUOLUMNE CITY BRIDGE TABLE 23 i 23400 & 22800 1. 60400. §106600 :
! INFLOW OF DRY CREEK TABLE 20 ¥ 39i0.7 5290 & 5310 § 14510 ¢
t NET AGCRETION —~ HICKMAN TO TUOLUMNE CiTY ! 1251073 j0B9C ¢ 7790 §. 31190 ¢
! DIVERSIONS — HIGKMAN TO TUOLUVNE GCITY TABLE 43 § 250 ¢ 134 3 ‘56 ¥ 440 %
$ NET RETURN FLOW - HICKMAN TO TUOLUMNE GITY e ;2800 ¢ 11000 § 7850 & 31650 ¢
i NET RETURN FLOW — o.r.s. ~ HICKMAN TO TUOLUMNE CITY Y2008 i85 § 126 ¥ 173 ¢
: - T | ! <Y :
31 NET RETURN FLOW - FOBERTS FEXRY TO TUQLUMNE CITY . C 4 16700 ¢ 15100 § 11700 3 43500 )
: NET RETURN FLOW — Gy F.Sy~ ROBERTS FERRY TO TUOLUMNE GITY! ~ 272 § 254 § 190 ¥ 238 ¢
i L e - ! H Sy ¥
g g .
: DRY CREEK . '
: o ‘ ) H S H H H
! DYSCHARGE AT OLD WATERFORD BRIDGE S TABLE 19 ¢ 514 ¥ B97 § 1060 1 2471 ¢
t D4 SCHARGE AT MOUTH ’ TABLE 20 . ¢ 3910 ¢ 5200 ¢ 5310 ¥ 14510 &
¥ ACCRETION — OLD WATERFORD BRIDGE TO MOUTH - i H 3396 I 4303 ¢ 4250-5‘12039 ¢
{ DIVERSIONS ~ OLO WATERFORD BRIDGE TO MOUTH TA BLE_Ag H 29t 17 3 6 52 @
5 RETURN FLOW — OLD WATERFORD BRIDGE TO MOUTH ¢ 3420 1 4410 ¢ 4260 t 12090 ¢
! HETURN FLOW ~ GoFeSs — OLD WATERFORD ‘BRIDGE TO MOUTH: : 56 ¢ 74 % 69 ¢ 66 3
* L8 . H H H t
! i - (e
v : MERGED RIVER t
! o : 3 : $ 3
1 DASOHARGE AT YOSEMITE VALLEY RR, oRossywe TABLE 17 ¢ 1790 ¢ 2040 ¢ 1080 § 4890 §
i DISCHARGE NEAR MOUTH , . TABLE-{8 3 12600 % 14100 ¢ 135C0 1 40200 }
! ACGRETION — YOSEMITE VALLEY RR.. CROSSING TO MOUTH 1 10810 ¢ 12060 § 12440 ¢ 353]0 ¢
3 DIVERSIONS — YOSEMITE VALLEY RR. CRe TO MOUTH TABLE 4} ¢ 2202 ¢ 1787 %+ 711 1 4790 ¢
i BETURN FLOW — YOSEMITE VALLEY RR. CROSSING TO MOUTH 313100 & 13800 ¢ 13200 § 40100 4
; RETURN FLOW — CuF.Ss — YOSEMITE VALLEY RR, CR. TO MOUTH & 213 ¢ 232 % 215 v 220 ¢
s ! H : H

£) FORMERLY ELL.JOT RANCH.

él; PREVIOUSLY REFERRED TO A8 SAN LUIS RANGH GAGING

8TAT LON.
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SACRAMENTO-SAN JOAQUIN WATER,TUPERVISOﬁ;S RFPORT 1932

TABLE 34

- DISCHARGE OF COLUSA TROUGH AT COLUSA-WILLIAMS HIGHWAY

v
fule—o

Dzily Discharge in Second-feet

Day VADT ¢ May. ~Jull. Jul, Aug, Cép. Oct.
1 357 507 291 278 297 153
a 352 520 241 291 283 151
3 382 549 237 283 205 115
4 431 487 238 263 331 129
5 475 453 221 254 263 129
6 461 395 219 263 385 128
7 447 359 219 268 276 120
8 411 329 227 263 359 122
9 *138 397 308 236 257, 359 120
10 138 413 302 232 263 355 119
1L 151 427  .297 232 264 274 146
12 155 431 308 236 274 417 129
13 173 481 291 241 283 441 111
14 182 432 a7 255 297 477 108
15 214 407 . 264 291 319 481 99
16 209 395 268 287 329 481 78
17 214 391 285 283 350 505 73
18 209 401 293 280 259 465 92
19 232 421 291% 276 373 405 "6
20 243 451 287 274 363 363 76
21 255 491 278 . 263 359 331 76
22 276 497 272 255 355 291 89
23 285 493 270 268 361 264 89
24 294 471 272 264 363 228 68
25 303 441 270 259 344 . 200 68
26 312 363 268 268 357 187 65
27 321 291 266 ans 363 174 66
28 330. 334 264 264 350 164 66
29 339 377 278 257 338 155 65
30 348 420 283 255 338 153 65
Bl C 484 o 255 308 85
Mean  **242 419 326 255 314 332 g7
Ac.Tt.

for **10600 25800 19400 15600 19300 19$800 5970
Month '

NOTE: This is return water flsawing in the main drain of
Reclamation 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 season.
*¥* 22 days.
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SACRAMENTO-SAN JOAQUIN WATER SUPERVISOR'S REPORT 1932
TABLE 55
DISCHARGE OF BUTTE SLOUGH
: Daily Discharge in Second-feet
Day  : May ~ June - Juls. Aug. _Seps: Octs’
1. . ) o meq | 1é2 73, 137 278
2 © o419 178 ‘80 144 218
3 406 173 65 145 204
4 ;427 141 66 134 179
5 423 161 67 119 148
.6 413 155 7e 126 150
7 413 . w3 73 129 123
8 412 148 63 137 105
9 390 113 63 140 152
10 335 250 60 144 129
11 420 . 250 60 160 140
o la . B4R 250 38 .. 175 . l46
13 ‘ . 333 250 29 199 144
14 305 250 44 210 140
15 295 250 53 213 128
16 250 77 258 121
17 . . 334 250 100 362 79
18 252 ' 250 86 317 74
19 *324 262 250 90 321 69
20 319 241 250 85 364 53
21 313 239 250 86 395 41
22 . 370 233 250 87 361 28
23 38% 179 250 99 347 16
24 319 150 36 102 3%0 1
25 402 164 26 107 319 10
6 395 172 28 109 589 10
B7 . 350 180 77 111 356 6
28 346 156+ 35 118 324 5
£9 372 174 29 123 £89 6
30 365 183 69 129 270 91
31 391 77 185 137
Mean **ZE7 288 170 83 £44 100
Ac.Tt. ,
for *¥*g220 17100 10500 ~ 5080 . 14500 6170
Month ' ‘

NNTE: This is the discharge to Sacramento River at Mile 84
Icft 2s measured 'at and helow the dam of Butte Slough Irriga-

tion Company + mile above the mouth of B.tte Slough.
.~ and Butte Slough and Creek diversions (See Table 31)

This flow
are made

up almost entirely of return water from lands irrigated by
Feather River diversions except for Butte Creek flow as measured
at the station one mile west of the East Side hﬂghway. (See Thl.10)

* Beginning of record for season.
** 13 dayse




SACRAMENTO-SAN JOAQUIN WATER SUPERVISQR'S REPORT 1952

TABLE 56

DISCHARGE OF RECLAMATION DISTRICT 70 DRAIN

. . e _ e
pay H Daily Discharge in Secondf-feet ‘
Jar,  Apre May -Jun. Jule  Auz. Sep, Jcte
1 * ' 21 14 18 12 6
2 26 19 14 18 11 6
3 19 14 18 12 6
4 21 14 18 12 28
5 19 15 18 12 11
) 17 15 18 26 9
7 19 15 19 26 8
8 19 15 20 25 8
9 19 15 20 25 7
10 19 14 20 19 7
11 17 6 20 20 7
12 25 15 8 20 19 7
13 17 24 19 6 20 19 8
14 12 29 19 6 20 18 6
15 12 18 23 7 20 14 6
16 8 18 ) 7 20 14 6
17 14 . 24 17 27 20 5 5
18 22 21 26 27 5 4
19 8 25 20 25 26 8 4
20 12 24 20 11 26 5 4
21 ‘ 6 24 21 11 25 5 )
22 3 21 20 11 24 8 5
23 10 15 10 11 24 8 6
54 10 21 12 11 24 6 5
25 28 11 11 24 8 6
26 1¢ 12 11 10 6 6
27 19 11 11 11 6 6
28 18 11 11 11 6 4
29 ‘ 19 12 11 11 6 6
20 19 13 11 12 6 5
31 32 25 11 6
Mean 4.7 13.9 16,8 13,1 19,1 12,1 6,9
Ac.Ft, : '
for ong8 853 1000 807 1180 722 424
Month : ‘

-

NOTE: All gravity flow.

This is the drainage returned to ‘he Sacramento River at

Mile 88,8 left from District 70,
* Beginning of record for season.
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SACRAMENTO~SAN JOAQUIN WATER SUPERVISOR'S REPCRT 1932

DISCHARGE OF RIZCLAMATION D

TABLE 57

BTND

ISTRICT 108 DRAIN AT ROUGH & READY

Day

»

~ Daily Discharge in Secomd-feet

:Apr.  May Jun, Jul. Aug., Sep. Oct,
1 * 188 31 46 &3 7
2 165 £4 43 53 8
3 117 22 13 55 11
4 33 53 55 8
5 132 255 35 46 8 6
6 35 %3 50 8
7 &1 48 50 9
8 204 42 515! 48 10
2 47 57 48 10
10 45 57 50 12
11 43 57 48 6
12 45 59 39 6
13 49 66 39 4
14 49 857 38 4
15 14 B2 59 33 3
16 20 53 48 3% 4
17 26 84 & 30 6
18 26 o4 & 25 7
19 16 60 &8 19 8
20 140 16 62 0 15 8
21 14 68 50 14 5]
22 170 18 55 46 14 4
23 193 18 48 48 8 4
24 541 10 46 43 6 4
25 16 46 48 s 3
26 20 46 46 9 5
27 20 48 44 9 5}
28 20 48 46 9 5
29 200 18 46 46 8 7
30 192 260 4 48 44 8 7
31 50 46 8
Mean 28,1 41,7 23,9 46,3 49,5 30,3 . 8,0
Ac.,Ft,.
. for 1670 2580 1420 2850 3040 1800 401
Month '

NOTE: This is all gravity flow and represents drainage from
Reclamation District 108 discharged to the Sacramento River
at Rough and Ready Berd, Mile 44.0 Right.

* Beginning of record for season,




SACRAMENTQ—SAN’JOAQHIN WATER*SUPERVISCR?S REPORT 1932
TABLE 58

DISCHARGE OF COLUSA BAGIN DRAINAGE AT KNIGHTS LANDING

¢ Daily Tischarge in Second-feet =

Day  ;Tun,  Juls  AlZe  G6Da Dct

1 . %335 183 - 295 276 5
2 335 .- .140 . 5850 = 245 - 7

3 339 226 ' B84 e30° 15

4 320 209 287 . 170 14

5 290 170 S 239 219 17 -

B 288 183" 798 149 24

Vi 289 153 30 301 15

8 314 148 31 281 14

9 240 37 35 260 11

10 207 139 . 40 302 19

11 210 130 50 587 T8

12 203 130 6 561 41

13 210 - 136« 62 533 46

14 165 187 75 . 540 39

15 1 96 119 520 9

16 54 0 60 520 7103

17 70 0 138 528 84

18 75 0 246 543 56

19 74 0 371 527 52

20 76 2 270 491 72

21 79 4 258 347 80

28 79 & 216 2686 5

23 79 8 75 £39 5

24 g8 1 " 1do 'el4 5

25 83 12 124 191 5

" 26 PR 12 303 20 4
27 93 12 300 . 40 4

28 99 138 266 32 4

29 111 115 375 24 3

30 124 106 360 16 3

31 30 221 3
Mean 167 87 193 312 25

. Ac.Ft, : ) L
for © 0060 5340 11900 18600 1560
Menth

NOTE: This is the drainage from (olusa Basin passing
down the Back Borrow Pit of Neclamation Districts 108
and 787 and entering the Sacramento River at Mile 34.15
Right, just above the Knights Landing zaging station.-
Irregularity in the 1932 flew.was due to checking at the
yutfall gates whereby some of the flow was diverted via
Knights Landing Ridge Cut for dredge flotation and irri-
gation in Yolo By-Pass, This diversion, exclusive of
pondage loss in the Back Borrcw Pit and Ridge Cut, is
estimated to have been, (acre-fest) June 0, (water back-
ing up to required elevation for diversion), July 2320,
Auvgust 5480, September 1870, October 934,

* Beginning of record for season,
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‘ SACRNMENTOfSAN JU%QUIN_WATER SUPERVISOR'S RFEPORT 1938

TAELE 59

DISCHARGD OF SACRKMENTO SLOUGH*

e - . i :::ﬁ" s
B Dally Discharge in Second feet

Day b 'J'un. JUle A‘J.g‘ o Sepg - NCha
1 470 _B6l B4 483 287
2 472 - 298 350 - 356 268
3 464 2987 B0 361 259
4 487 300 356 436 254
5 493 260 354 408 254
) 490 281 ZH7 417 230
7 474 366 358 4s7 231
8 ‘462 B74 0 B71 0 426 . 233
9 417 . 375 391 414 195
10 385 376 302 434 198
11 359 274 386 . 392 174
12 300 369 24 447 181
13 182 378 385 423 180
14 29% 381 288 485 = 168
15 284 - 3686 372 489 167
16 275 e 387 503 170
1 267 350 402 523 163
18 %14 357 " 406 502 1857
19 305 350 . 415 anv 151
2 361 347 424 426 151
21 318 342 412 431 129
22 322 244 447 400 109
23 z18 339 507 397 106
24 279 337 602 370 103
25 287 3471 622 366 100
26 209 240 550 344 o8
27 321 340 419 335 Q7
28 283 340 380 - 316 76
29 281 340 380 31Y 80
30 g6l CHES 279 B0y 77
31 344 335 76
Mean - 350 34 408 414 165
Ac.Fte T ‘ '
for 20800 21000 £3100 . 24600  102C0

- Month

* Vater discharged through Sacramento Slough to the
Sacramenta River at Mile 21,2 Left. This is return
waser from irrigation and represents the sum of measure-
ments at three points as fnllows: Reclamation District
1500 Drain, See Teble 60; Sutter By-Pass East Borrow
Pit, See Table 61; and Sutter By-Pass West Borrow Fit,
See Table 62, .

&




SACRAMENTO+SAN  JOAQUIN WATER SUPERVISOR'S REPORT 1932

- TABLE 60

DISCHARGE OF RECLAMATION DISTRICT 1500 DRAIN*

- I ; Daily Discharge in Second-feet

Day .jfar. Apr, May Jun, ~Jul, Aug. Sep. Oct,
1 *%g6 226 256 205 315 420 185
2 51 29 226 263 242 318 278 163
3 7 118 271 291 242 315 282 154
4 51, 118 287 316 242 318 357 149
5 : 275 325 202 315 319 149
6 20 29 290 385 221 215 219 123
7 51 - 85 259 313 310 215 305 123
8 47 266 307 221 218 300 123
9 12 a75 281 324 318 291 87
10 58 238 244 387 ZL8 309 93
11 29 o8 279 251 327 31E 300 72
12 84 62 266 197 324 315 363 82
13 29 263 85 332 315 309 82
14 40 53 266 205 233 318 319 72
15 66 78 290 205 37 318 318 78
18 6 155 290 205 321 15 228 77
17 50 153 291 205 314 387 343 72
18 50 148 291 248 318 330 318 67
19 50 152 290 235 315 3383 356 63
20 50 214 300 286 318 336 3183 62
21 63 209 333 239 3.5 B354 318 56
22 50 200 311 244 318 340 291 46
23 38 pla 552 248 315 B340 201 46
24 25 214 232 2286 315 3% 269 47
25 120 362 291 235 318 Bl 269 46
26 50 118 291 248 318 G524 251 46
27 50 227 291 269 318 320 238 47
28 63 %21 291 230 317 R4 220 36
89 56 321 311 226 318 389 220 46
30 56 2686 472 205 315 329 211 46
31 344 318 337 a7
Mean . 4B 131 293 247 301 304 301 83
Ac.Ft.

for 2770 7820 18000 14700 1850C 19800 17900 5110
Month

¥ This discharge through Reclamation Distriet 1500 drainage plant
combines with the dischuarge given in Tables 61 and 62 to form the
entire flow of Sacramento Slough, See Table 59«

** Beginning of record for season.
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SACRAMENTO~SAN JOAQUIN WATER SUPERVISOR'S REPORT 1952

TABLE 61

DISCHARGE OF SUTTER BY-PASS - BAST BORROW PIT
(WILLOW SLOUGH AT CHANDLER)*

! . Daiiy Discharge in Second-~feet

bey tApre  May Jun. Jul. Aug, Sepa Qct,
1 9 25 9 9 26 41
2 8 94 9 10 41 40
3 8 62 g 2 43 40
4 8 64 10 10 43 40
5 66 684 9 9 D3 40
B 112 B4 9 10 62 40
7 126 64 9 Q 86 40
8 103 83 9 17 20 40
9 78 49 9 a7 a7 40
10 99 40 9 38 87 40
11 1158 32 9 32 52 40
12 77 32 9 32 42 40
13 36 33 9 22 80 40
14 24 32 10 30 11¢ 40
15 16 32 9 23 118 41
16 13 32 9 30 112 41
17 13 32 9 33 109 41
18 x4 15 32 9 33 106 41
19 5 15 38 10 33 45 4]
20 5 15 32 9 33 34 41
21 6 186 32 9 32 48 26
22 6 15 32 10 6l 41 20
23 6 58 19 9 120 41 20
24 & 47 9 9 208 41 20
25 6 87 9 10 212 41 20
28 & 68 9 9 163 41 © 20
a7 7 49 9 9 £3 41 20
28 7 4de 9 10 7 41 13
29 8 41 g9 ] 9 4] 9
30 9 42 9 9 9 41 9
31 66 10 9 9
Mean Kokkg 2 48 38 9 43 61 32
Ac,Tt.

for *¥*1pl 22 50 2230 567 2660 3660 1970
Month

* Thig flow is practically all return water from lands ir-
rigated by Feather River diversions. This flow combines with
the discharge given in Tables 60 and 62 to form the entire
flow in Sacramento Slough. See Table 59.

*¥ Beginning of record for season,
*RX 13 days.




SACRAMENTO-SAN JOAGUIN WATER SUPFRVISOR'S REPORT 1932

TABLE 62

DISCHARGE OF SUTTER BY-PASS - WEST BORROW PIT*
(OPPOSITE GELSHAUSER SLOUGH)

: Daily Discharge in Second-feet

o
m
P

Jun, Jul. Aug. SeDe Oct,

1 **119 47 19 37 61

2 115 47 22 - B 65

3 111 47 26 36 85

4 107 48 28 36 65

5 104 49 30 36 65

6. 101 51 32 36 67

7 o7 47 34 26 68

8 92 44 36 36 70

o 87 42 36 36 68

10 81 40 36 38 . 65

11 76 38 36 40 62

12 71 36 37 42 59

13 65 37 38 A4 58

14 56 39 40 47 56

15 47 40 41 55 54

16 38 42 42 63 52

17 30 36 42 71l 50

18 34 20 43 78 49

19 38 25 44 76 48

20 43 20 45 74 48

21 47 18 46 71 47

22 46 16 46 68 43

23 45 15 47 65 40

24 44 13 56 60 37

25 43 13 66 56 34

26 42 13 63 52 32

2y 43 13 58 53 20

28 44 13 49 55 27

29 46 13 42 56 25

30 47 14 41 57 22

31 16 39 20

Mean 65 31 41 52 50
Ac.Ft. ‘

for 3880 1910 2500 3070 3080

Month

* This.flow is measured at & point 15,7 miles above

the main drainage plant of Reclamation Distriet 1500,

It includes all return water from Reclamation District
1660 and any spill or waste of water diverted to this
Borrow Pit from Butte Slough (Sees diversion of Rutte
Slough Irrigation Company, Table3l), This flow combines
with the discharge given in Tables 60 and 61 to form

the entire flew of Sacramento Siough. See Table 5y.

** Beginning of record for seasom.
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~ SACRAMENTO-SAN JOAQUIN WATER SUPERVISOR?S REPORT 19232

TABLE 63
DISCHARGE OF RECLAMATION DISTRICT 1000 DRAIN {24 BANNON SLOUGH)

——

" Deily Discharge in Second-feet

58 pre. Ay Jun. _ Jul..  Auge  _Sep. _ OCts
1 * 39
2 73 45 71
3 36 45
4 51 44
5 72 a7 | 4
% R 55
7 72 30 44
8 59 ol
9 36 Mo 4
10 - 46
T8 73 55 7
12 er a4
13 74 55 44
14 79 45
15 79 55 45
16 T 16 i4 5T
17 48 46
18, 80 : 53
19 74 52 44
20 8l e 45
31 68 16 B 44
22 49 46 44
25 68 58 44 44
24 67 51
25 46 71
56 74 16 i1
27 68 48 44
28 66 44
29 52 44
30 68
31 52
Mean 27,2 23,0 1042 5,5 13,3  B7.5 8.3
AcoTt,
for 1620 1470 1140 337 8l 2230 504
Month

NOTE: This is drainage frdm District 1000 pumped back to the Sac- |
ramento River at Mile 2,1 Left.

¥ Beginning of record for season.




SACRAMENTO~SAN JOAQUIN WATER SUPERVISOR'S REPORT 1932

TABLE 64
DISCHARGE OF BACK BORROW PIT RECTAMATION DISTRICT 1000

_ , "
: -Daily Discharge in Second-feet
Day :Mars  Apr. May  June Juls Auge Sepa. _Octe

*.

O 0T HIUd R
*

p—
l._l
W
v

T
W

=
FLO
FLO
LOW
LOow
LGO
FLOJ
Lo

T
o

Ty £

b
w
B

W
W
H
O Wt OO M ~3~3-00k N

N O

N O
MO
NO
O
N O
NO

o]

o
e

56

AY]
=

oo
(3]
R 3~U-0 0 mw D

Mean 0 6} 0 0 0 0 0 BT
Ac b T . : V

for 0 0 0 R O ¢ o - 0 412
Month ‘

NOTE: This is water flowing down the borrow pit outside the
east levee of Reclamation District 1000 and entering the Sacra-
mento River at Mile 1.3 Left. It is measured at the 0ld Garden
Highway crossing (Natomas Trestle). This drainage is probably
not derived from Sacramento River sources.

* Sacramento river back water in Borrow Pit, Marech 1, to June 8,
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SACRAMENTO~SAN JOAQUIN WATER SUPERVISOR'S REPORT 1932

TABLE 65

DISCHARGE OF YOLO BY-PASS-EAST BORROW PIT
(TULE CANAL)* '

e T e S i A ANt b i e =
: Daily Discharge in Second~feet

Day s Tun. Jul. Aug#: Sep. Qct.
l L2 : 18
2 = 8
3 = 8
4 I 6
5 P 14
3] 14
7 s 8
8 = 8
9 \ 44
10 ' ' i 51 '
11 i } ' 50 !
12 e T 10 29 o
13 o o 20 29 )
14 - 3 25 24 =
15 Fry Fx 30 20 Er
18 25 14
17 20 4
18 - S 15 4 ©
19 , 10 2 =
20 8 2
21 J ! 4 1 ]
22 0 1
23 0 !
25 0 o
27 12 =
28 18
29 37 ©
30 23 Z
31 33 :
Mean 0 0 D5 11.9 0
AC.Ft.
for 0 ) 0 587 - 708 0
Month

* Measured at south levee of Sacramento By-
Pass, This station records any undiverted draine
age from Reclemation District 1600, During the
1932 season Colusa Basin drainage diverted to the
By-pass via Knights Landing Ridge Cut was retained
in Tule Canal by a dam for dredge flotation, The
discharge in August and September was spill over t
this dam,
** Beginning of record for season.




SACRAMENTO~SAN JOAQUIN WATER SUPERVISOR'S REPORT 1932 o7

CHAPTER V

USE OF WATER IN THE SACRAMENTO-SAN JOAQUIN DELTA

As outlined ih detail in precediﬁg reports, this investigation hav~

ing as its objective, a complete annual determination of fhe consumptive

use of water in the entire Sacramento-San Joaquin Delta, has comprised the
experimental work to determine the unit consumptive use of water by the

various irrigated crops and vegetation in the Delta and the general field
work to obtéin annually a complete census of the irrigated érops énd water
consuming areas, With the unit consumptive use of water determined by the
experimental work and the complete census availablé, the former may be ap-
plied tq the daté of the latter to derive the consumptive use of water in

the Delta as a whole or on individual tracts or islands.

Cooperative Irrigation Investigations

Through the Federal-State cboperation for Irrigation Investigations
the experimental work has beén conducted by the Division of'Irrigation, Bureau
of Agricultural Engineering, U. S. Department of Agriculture, and has in-
cluded probably as its most successful feature and that furnishing most def-
inite and conclusive results, the consumptive use of water determinations
for various Delta crops and vegetation grown in tanks, With the close of
the 1930 season, the major portion of this investigation was practically
completed. That is, the tank work had covered the range of the principal
crops grown in the Delta as.well as some experimentation with aquatic growths
and weeds. A% that time, therefore, an analysis and summary of the results
were submitted by the Bureau of Agricultural Engineering and used as the
basis for the computations of the consumptive use of water in the Sacramento-

San Joaquin Delta as presented in Bulletin 27 of the Division of Water
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Resources,

However, the period of the investigation with respect to certain of
the consumptive use determinations appeared to have been somewhat short as
the basis for final conclusions and it was considered desirable to continuc
the experimental work on these. The items included in this continuation of
the work have comprised the maintenance of tule, cattail, and varicus weecd
tanks at King TIsland, tulc tanks at Simmons Island, asparagus tanks on the
Richmond-Chasc tract, evaporation stations at Grand, King and Simmons Islands
and Byron, and a general study of the character, occurrcnce, and extont of
water consuming weed growths in the Delta. The work done and the results of
the experimental work as continued in 1932 arc presented in detail in the re-

poxrt by Major Oe. V. Ps Stout which is given in Appendix A.

Annual Consus of Irrigated Crop Acrcages and Water Consuming Areas

The detail results of the census of tho irrigated crop scrcages and
water consuming‘aroas of the Declta as conducted by the Watcr Supervisorts
officc in 1932, arc shown in Tablec 66. In the course of the Delta investi-
gations it has boen found that in genoral all laﬁds below a cortein elevation,
whether idle or cropped, roccive and consume water derived by scoepage from
the 2djacent channelss It was nocessery, thorefore, that all auch lands should
be accounted for iIn computations for the total consqmptive use of witor. It
was dctermined that Elevation 5, U,S5.G.S. datum,lwould best represent the cleve
Ation below which it would be neccssary to take the scepage into account and
above which unirrigated and idle lands could be considered os non-water con-
suming. This required that the census should include o segregation, as
above or below Elevation 5, of all unirrigated crops and pasture, idlo‘lands

in weeds, ond bare lands, and these segregations are indicated in Table 66,
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1932 Consumptive Use of Water in the Sacramento~San Joaguin Delta

The figures shown in Table 68 for the total seasonal and annual

consumption of water in 1¢32 by the various Delta crops and water con-
suming areas were derived by applying the unit figures of Table 67 to

' the total acreage segfegations of Table 66, The unit figures of

Table 67 are those which were developed from the experimental data and,
with one exception, are those which were used in the cdmputations of
Bulletin 27. The use of water by weeds as shown opposlite the class-
ification "Idle Land with Weeds" has been increased to correspond with
a total annual consumption of 2,15 acre-feet per acre. This change was
based on the indications of the later results from the weed tank
experiments. It is possible that & continuation of the present experi-
mental work may indicate certain other changes in these unit figures
With‘respect to aguatic growths, weeds, and opon water surfaces, but
other than the above mentioned change for the item of idle land with
weeds, the results of the work to date would apparcntly afford no
justification for any material revision at this time of the figures as
previocusly used.

As shown by Table 68, the seasonal consumptive use of water
in 1932 by the Delta irrigated crop area of 336,440 acrcs amounted to
748,800 acre~-Teect or 2,22 acre-feet por acro. The sgasonal use on
the total counsumptive area of 447,430 acres (including aquatic growths,
bare lands, idle lands in wecds, open water surfacus, ebtc.), amounted to
1,181,030 acre-feet or 2,64 acre-feet per acre,

In Tables 69 and 70 the total consumptive usc of water in

1932 has beon segrogatod to show the use in cach river Delta, Table 69

99
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showing that in the Saersmento Delta, and Table 70 that ip the Sen Joaquin

s

Dolta. Table 71 shows o genorcl classification of the 1932 irrigoted

erop lands with rospect to peat and scdimentary soils.
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TABLE 66

DETAIL OF IRRIGATED AND NON-IRRIGATED CROPS AND ACREAGES IN THE DELTA, 1932

101

Acreages of irrigated crops and water consuming areas*

Irrigated crop acreage

Acreage of nonirrigated crops and
nonwater consuming areas

Aquatic Total
Island or tract Idle lands | Bare lands | growths Total acreage}
T;:(‘ik Potal in weeds below** and water Pasture,
Asparagus Beans Beets Celery Corn Fruit Grajn Onions Pasture Potatoes Seed miscel- irriga:ed egf,l_ogo elev. 5.0 lﬁgzgr ?;Be:ggf blai'lt(: g?nt(lis Leveest
and hay laneous crop surfaces above
vegetables acreage elev. 5.0%%
[¢)) 3 4) () (6) 40} ® ) (10) an 12) (13) (14) 15) (16) an 18) (19) 1) (22) (23)
Andrus Island—Reclamation Districts Nos. 317, 407, 556__________ 1,792 321 1,260 453 786 834 32 30 24 33 500 6,785 224 230 123 7,862 || 461 7 823
Bacon Island—Reclamation District No. 2028 . .. . _|-—=emmmmm|mmmo oo 680 87 e 1,308 154 | oo 2,845 | 16 4,560 679 117 164 5520 || 105 5.625
Baird Ranch—Portion of Reclamation District No. 800 _ . ____ |- —cemmmmoefomm oo 340 | oo 500 jooona- 400 ||l 1,240 1,254 75 1399 2,968 || 32 3000
Bethel Tract—Reclamation District No. 1619____________________ 605 |- 270 | 180 |-omoeea 339 | . 410 1,804 038 439 139 3,320 | | 4 3:404
Bigger and Inman Ranch_____ o e 200 |oo 670 | | N 18 82 970 | | 30 1,000
Bishop Tract—Reclamation District No, 2042 _...______________ 283 |- 410 | 979 70 142 35 42 oo 1,961 224 32 79 2,280 || . 61 2,350
Bishop Highlands_ - o oo oo cci e 605 | 605 | ________. 5 23 633 360 7 1,000
Black Point Spoil Area e e o o oo e e e e e e e e e e e e e e 575 | 575
Boggs Tract—Reclamation District No. 404. . ___________________ 60 10 e 150 oo S e oy 10 1,635 190 520 63 2,413 120 71 2 654
Bouldin Island—Reclamation District No. 766 . ________________. 572 27 oo 929 1,488 | oo 1,387 130 |oeomaeee T64 |l 25,207 613 61 84 26,055 | 136 6.006
Brack Tract—Reclamation District No. 2033 _ . .. .______ 10U 3,690 150 | 383 4,223 356 79 4:658
Bradford Island—Reclamation District No. 2059 ________________ 1,085 808 38 121 2,002 | 57 2,059
Brannan Island—Reclamation District No. 2067_________________ 5,952 250 59 223 6,484 462 317 7,263
Byron Tract—Portion of Reclamation District No. 800 .. ________ 3,075 105 26 26 3,232 | 88 3,320
California Irrigated Farms—Portions of Rec. Dists. 2058 and 2062__ 8,355 1,298 230 300 10,183 || 107 310,290
Canal Ranch_ oo ... 2,790 230 83 178 3,281 || 70 33,351
Clifton Court Tract—Reclamation District No. 802 _____________ 2,750 477 20 46 3,298 | 69 3,362
Collingville ManOT - o oo e oo e e s s s e s s s e s s e s e e e 483 | ... 433
Coney Island - - o 940 24 11 45 1,020 | e 40 1,060
Content—(Private Reclamation near) ... .. ___ 218 | .. 218 86 30 434
Deadhorse Island 195 |\ . 6 201 b 20 221
Donlan Island—Reclamation District No. 274. ... ______._______ 77T 40 | A I 490 230
Drexler Tract o oo 2,956 12 50 110 3,128 | e 74 3,202
Edinger-Johngon Reclamation District—Includes Ree. Dist. 745____ 626 Vo P I 701 120 65 886
Ehrhardt Clubo o oo 520 |\ ool 60 580 34 17 631
ElImwood Tract- - oo 776 | . 4 5 785 | 32 817
Empire Tract—Reclamation District No. 2020 ____ ... ___ 3,429 | _________ 40 130 3,500 | ____. 79 3,678
Fabian Tract—Reclamation District No. 773 __________________ 5,681 378 95 136 6,290 180 136 7,196
Fay Island . - - o 91| ... 2 3 96 | 13 109
Fern Island. o e e m e e s s s s s e e s s e e s e e 100 23 123
Fink and Winler Ranch—Portion of Recl. Dist. No. 2062...___.____ 653 | _______ .. 12 36 TO0L | 59 760
Fox Ranch (George R. Fox) .. . .. 176 | .. 2. 178 | 5 183
Franks Tract. oo vocooomoacaonao. e 3,246 24 | .. 48 3,318 | L feeeeo . 107 3,425
Grand Island—Reclamation District No. §______________________ 15,317 286 357 280 16,240 | o | . 774 1,7014
Hastings Tract—Reclamation District No. 2060.._____________.__ 4,461 | _______. 80 322 4,863 181 610 7,439
Headreach Island. e | s e e e e e e e m e s e e 110 26 136
Henning Tract—DPortion of Reclamation District No. 2030.__ .. ___ 1,835 518 21 2992 2596 | 104 2,700
Hog Island - oo e e s ST e o oo s s e s s s e s | S s e e e 77 24 101
Holland Tract (Little Holland-Seaborn) ... ________ 2,350 450 {._ .. 20 2,820 || 40 2,860
Holland Tract—Reclamation District No. 2025 .. __________ 3,099 861 60 170 4,190 | e 85 4,275
Honker Lake Tract - oo 1,590 196 10 22 1,818 || 72 1,890
Horseshoe Island_ . ... __ e 180 |l 180 455 5 640
Hotchkiss Tract—Includes Reclamation District No. 799_._._.____ 2,780 718 60 63 3,621 || 79 3,700
Tda Island o e e 31 3 16 | .. B0 || e 50
Jersey Island—Reclamation District No. 830 .. _______ 2,550 824 5 62 3,441 || 117 3,558
Jones Tract (Upper)—Reclamation District No. 2039 .. ______ 6,124 14 24 84 6,246 |____ | 112 6,353
Jones Tract (Lower)—Reclamation District No. 2038 .. ______ 5,535 39 65 87 5,726 20 109 5,855
Kimball Island .o oo e o m s e s e e s o | s e s s e e e 65 | 65 | e 65
King Island—Reclamation District No. 2044 ... _____ 3,089 | ________ 40 26 3,185 || 75 3,260
Liberty Reclamation District. .. 6,040 72 13 175 6,300 || . ____._ 450 6,750
Mandeville Island—Reclamation District No. 2027 _______________ 4,425 508 54 180 5,167 166 135 5,468
March Garden and Brookside Traets .. __________ 465 82 7 4 558 | 12 570
MeCormack Traeh- oo v oo oo 1,475 12 6 18 1,511 | e 65 1,576
MecDonald Island—Portion of Reclamation District No. 2030__.___. 2,884 | ____. 328 111 3,323 | e 105 3,428
Medford Island—Reclamation District No. 2041____ . ______ 1,065 15 9 67 1,156 |- 47 1,203
Merritt Island—Reclamation Distriet No. 160 . ___ 4,314 40 50 35 4,439 147 200 4,986
Mildred Island—Reclamation District No. 2021._______._________ 882 269 14 30 1,195 | e 52 1,247
Moreing Ranch (Lewis Moreing)—Portions of Reclamation Districts
Nos. 2058 and 2062 - - oo 42 42 726 52 1,470
Orwood Highlands. o 47 1,186 || 1,135
Orwood Tract—Reclamation District No. 2024 80 2,832 | 65 2,397
Palm Tract—Reclamation District No. 2036 ... ___.________ 65 2,604 || 60 2,564
Pierson District—Reclamation District No. 551 _______________ 675 2,310 |l 300 1,385 2,200 |__________ [£° 78 PR 140 125 7,535 250 240 115 8,140 110 410 8,970
Pocket, The (Roberts Island) .o~ | 40 e 175 oo 220 | L 435 60 11 14 520 |oe oo | 33 553
Porter Bstate - - o oo oo BT B e T Tt B B B atetetotel FRPRPIPRSL U [pupupuiuy Pty U SRS SR FSUOUOU 2,200 32,200 |c oo e e 52,200
Prospect Island—Reclamation District No. 1667 ____.______ 790 300 f- s 1,300 |- L o IS 62,430 99 30 93 62,652 || 193 2,505
Quimby Island . - - e e 50 L | Eu e 230 499 14 25 768 |- e 54 822
Randall Island—Reclamation District No. 765__ | 12 | 370 < T 5 5 400 |.__ ... __ - 3 . 408 | 14 417
Rhode Island_ .. e T8 e B T P [ £ 70 P 2 5 85 e 5 90
Rio Blanco Tract 150 140 fooooo e e 30 foeoinnn 100 | 420 147 25 20 612 || . 63 675
Rindge Tract—Reclamation Distriet No. 2037__________________. S 1,356 | ... 25 L S e 4,517 1,893 100 130 6,640 || 200 6,840
Roberts Island (Lower Division)—Reclamation District No. 684__ . 456 ... 175 oo 2,990 2 2435 | ... 520 606 176 | . 8,508 139 840 160 9,647 406 142 10,195
Roberts Island (Middle Division)—Reclamation District No. 524___| 2,553 |-ooovonoon 240 oo 120 714 8 5,092 \__________ 845 L0 . 35 9,637 321 423 215 10,596 90 114 11,000
Roberts Island (Upper Division)—Reclamation District No. 544.__| 595 |- .- 927 . 10 449 21 981 10 150 fo o 15 2,958 127 60 80 3,225 | 4,120 | ____ 130 7,475
Rough and Ready Island—Reclamation District No. 408 ... .| 135 |cccmomom oo 700 75 280 | 1,160 121 45 24 1,350 315 82 1,647
Ryer Island—Reclamation District No. 501 ... ... . 7,858 382 1,411 20 426 O T e B C L Tt EEEE P 314 10,843 497 230 320 11,890 || 320 12,210
Sargeant-Barnhart Tract ..o oo 100 e 20 |-eemeaoo 370 | 416 || 1,076 | ___.____. 11 66 1,153 oo 25 1,178
Sherman Island—Reclamation District No. 841 ... ____.__ 8,334 20 91 40 146 | 180 | oo 20 | 70 9,126 224 470 117 0,937 | e 368 10,305
SHIMA TTACE - - - o - o o o oo e 425 | 630 | . .. L B ] I 1,626 105 22 22 1,775 | oo 95 1,870
Smith Tract (R. R.and N. A Smith) ... . __| B e 100 10 505 | ... 200 Joo | 10 830 742 10 12 1,594 | 380 {_____.____ 51 2,025
Spud Tsland e e e e e e e e e e e e e s e e e s el 80 23 103
State FAar . o oo e 10 22 13 |-l 98 104 520 | .o 48 || 50 1,000 | e 1,000 26 | 1,026
Staten Island - o oo 1,849 (... 860 100 2,340 288 1,910 ... 130 T40 | 8,217 327 189 181 8914 || 346 9,260
Stockton Acres—Reclamation District No. 828 | 3 PR — L B e r] CEEET R RS 20 26 409 {o e 435 200 40 675
Sutter Island—Reclamation District No. 349_ .. __ . _____. 245 352 330 |-eoonoooo 88 829 140 23 2 e 170 107 82,355 38 90 84 82,567 || 192 2,714
Terminous Tract—Reclamation District No. 548 _______________ 3,624 40 200 1,911 250 3 880 140 1,236 925 | 9,249 612 205 300 10,366 | 142 10,508
Tule Island. . oo e e e el E T B et e B et T T T Puie) [RpuppuppuySy Ny ooy U [ 46 18 64
Twitchell Island—Reclamation District No. 1601 __________. 1,210 25 | e 130 30 1,785 | . 40 1o 3,220 126 20 65 3,431 || 200 3,631
Tyler Island—Reclamation Districts Nos. 136, 364, 532, 563 and 807 6,495 280 815 |-eeee 95 260 100 | e 486 |oooooo o 115 98,349 | .. 126 260 98,735 | e N 262 8,047
Uhnion Island—Reclamation Districts Nos. 1 and 2 ____________ 3,955 445 1,450 80 2,970 185 11,177 15 |commmmoon 265 |- 10 | 920,917 200 179 240 | 021,536 | 1,380 |.__.__.__. 284 23,000
Veale Tract—Reclamation District No. 2068..__._______________ 120 | 300 | ooooeonn 400 | ... 210 | 1,048 150 112 12 1,822 || 41 1,363
Venice Island—Reclamation District No. 2023 - - . oo femm e oo 450 |- It B T e it R 650 1,100 12,117 50 120 3,387 202 247 3,836
Victoria Island—Reclamation District No. 2040 .. ____ ... __.__.__ 500 |-ccomoo. 500 [-—conoooo 4,200 |- L1580 | e 240 |oooooooo 350 6,940 82 58 127 7,207 | 103 7,310
Webb Tract—Reclamation District No. 2026 ____ ... ______. 400 | e 1,860 |- 1,506 80 |owmme 260 |- 4,106 1,028 80 203 5,422 | 100 5,522
Woest Island . - - . e e e G T purusy jUyupuupupRyRpU (SR B4 | 12194 158 | 22 180
Widdow Island_ o e e 25 | e 25 | 50 | 2 3 B5 e 10 65
Woodward Island . - - e 800 | 140 oo 150 fow oo e 1,190 911 35 43 2179 |\ 66 2,245
Wright raCt . - o 60 {ooooo 200 |- ooo 302 | e e 650 |__ e 1,287 | 3 9 1,299 | . 59 1,358
Reclamation District No. 50—Spoil Area_____ e 52,590 52,590 510 100 3,200
Reclamation District No. 307—Lisbon . - ... ___.___ 30 59 2,050 J-o e 4 1,630 | e 480 790 5,393 |- 75 104 5,572 7 182 6,036
Reclamation District No. 848 1,105 254 250 |eee e 230 3876 | o | 150 210 8,210 |. ... 52 80 8,342 283 126 9,478
Reclamation District No. 869—~Loeke. ... e e 180 | e 180 336 9 14 539 || 15 554
Reelamation District No. 585 oo 22 | 20 20 oo 3 IR EOR 2 590 817 | 200 190 1,207 2,052 54 4,195
Reclamation District No. 536—Egbert. . ... _________ 2427 (oo e 453 6 1,978 | .. (016 0 PR IS (I 5,875 2,083 49 34 8,041 500 142 8,933
Reclamation District No. 554—Walnut Grove_ . ... ____._________ 52 S (S 60 10 50 oo _____.. [ . 220 50 520 118 33 6 677 | e 22 699
Reclamation District No, 673—Pocket_ . ... _______ 198 20 520 20 | . 22 20 | .. 40 PR 10 043 BLOT2 | 90 70 132,132 609 178 3,099
Reclamation District No. 744 _ 80 180 |- 20 120 | e 660 250 1,350 59 94 45 1,548 | o 70 1,618
Reclamation District No. 746—Bonnie Brae- .- oo |ooooooo oo e cec e 104 oo e 104 |oooon . 5 4 113 11 11 135
Reclamation District No. 765—Glide - - oo oo ooooeeeee | 700 | 90 100 |acoemono s 14 0 DA SRS I MY SO 150 25 1,085 | ... 25 45 1,155 20 122 1,322
Reclamation District No. 818 . _oo._| 800 |-iooao.o. 100 100 |- 130 1,050 | _____ ... 400 | 50 2,130 | 84 2,214 67 70 2,551
Reclamation District No. 824—TFreeport_ - . ___________| 148 || e [ 20 ISR FENIRPRUUUIRY (NSO URPU IR FESROUPU RO 215 4366 | oo 6 14372 26 35 463
Reclamation District No. 900—West Sacramento.__..__.________._ 50 100 200 |- oo 80 350 | ... 10 P I 150 1,650 5,941 || .. 336 6,277 2,863 210 11,200
Reclamation Distriet No. 999 __ .. ... 9,248 1,503 PAYIE: N P 467 | 1,369 300 50 650 1,772 | 123,188 660 105 757 | 1524,710 440 1,600 26,136
Reclamation District No. 1002_________ ... 200 150 (o 350 | . 500 |- e 1,220 3,092 849 250 5,411 600 160 6,861
Reclamation District No. 1614—Smith__ e 60 580 | . 560 | 30 1,230 465 12 20 1,727 | 45 1,772
TOta)S - - - o e e 71,709 1616,147 28,621 152,807 9,480 79,996 183,299 12,052 14,558 5,844 1910,716 | 20338,025 31,586 8,868 15,311 |129393,790 14,171 | 143,565 434,909

#All acreages below elevation 5.0 U.8.G.8. datum are considered as irrigated or consuming water.

#tIncludes roads, camp areas, interior levees, ete.

{The total levee area includes water consuming acreages estimated at 4,400 willows and 4,600 weeds which should be included in eolumn 19. No survey was made to segre-

gate these items to the individual islands and tracts.

1 These figures represent gross area, i. e., entire area inside surrounding water channels.

1 Includes 390 acres rice.
2 Includes 185 acres celery as second crop after grain.

3 This is not the total lands of the California Irrigated Farms Company. Approximately 3,400 acres south of Tom Paine Slough is classed in the “Delta Uplands.” See Delta

Uplands Diversions from Tom Paine Slough.
4 Includes 7 acres pears on the levee.
5 Area has been flooded and is subject to tidal flow due to broken levees.
6 Includes 340 acres asparagus interplanted to 300 beans and 40 onions.
7 Includes 100 acres corn as second crop after grain.

3654 7-33 550

8 Includes 35 acres fruit interplanted to 30 truck and 5 corn; and 10 acres beans as second crop after grain.

9 Includes 50 acres asparagus interplanted to corn.
10 Includes 200 acres beans as second crop after grain.

11 This area comprising 1,700 acres prepared for celery and 417 acres planted to onions was flooded on June 3, 1932, due to a break in the levee. The break was closed on June

26th and unwatering was completed August 20th
12 Drainage pumps not operated to keep out water in 1932.
13 Includes 30 acres asparagus interplanted to tomatoes.
14 Includes 20 acres double cropped truck. :
16 Includes 414 acres beans as second crop after truck and 200 acres double cropped truck.
16 Includes interplantings and second erop, 924 acres.
17 Includes interplantings and second crop, 155 acres.
18 Includes interplantings, 40 acres.
19 Includes interplantings and second crop, 280 acres.
20 Includes interplantings and second crop, 1,584 acres.

CALIFORNIA STATE PRINTING OFFICE

HARRY HAMMOND, STATE PRINTER

SACRAMENTO, 19323




1oz

Jo1I8 pus Sutquerd aioJoq

*0J0Z POISPIS

-u0d. 81 0°G qoﬁvm>mﬁo ubonﬁ spusl PojeSILIITUN WO 98] *WN}BP *‘S°H°S°R 0°G UOTHBASTO MOTSq PUBT JI0J OFTIRAY 44
sgpoom £q JS3BA JO 950 OUj UO JIO0M TeguoutIodxo Jo9eT uodn pPOS®qQ JBUMSWOS DPOSBOJIOUT USSQ 2ABY wSDeeN UITH puwT

oTpI oI0J S2an81J oy3 geus 3dedXs T oTqBl ~ 4ABd 00STOUBAL TWS Joddn pue v112Q urnbeor UBS-03UOURIORS UT

huwnaﬁmm Jo TOIIucH PuB UOTIBEIIRAL - AZ "ON urderTind ut poustTand U JOJ POUTMISLSD SB BIEP oYU} SIv 888UL 4x

*SYIUOW 98973 TUTIND m@wma £q o8N TEUOT}TPPEB DPOIBUIISE SSPNTOUL 4
“(*035 ‘speom £q ssn ‘pus] eodeq woiJy UotjeIcderr) *iseArTeqy
swore peddoso mo osn earydumsuco pejewiise jueseddel () £390BIQ UT UKOYS SOIMSTI EILON

@8 WE me 45 B3 IS S5 ¥ S S8 A0 RE SE 44 G4 B Te ee wa, b

SACRAMENTO-SAN JOAQUIN WATER sdPERVISORfs REPoRT 1932

18100l S1E4O

PT6%V ! BO° ¢ YT T oS® 09 ! B4® Y TB® : GA® * 09® I PE® gy 'gT" i BC® G soorJang Jajep asdQ
P ET*2 2 80° ¢ ZT® ¢ GT® ¢ 6T® ¢ 83° & €2° & Tg° : $&* ! BT" ¢ OT" * 60° * 4D® * xxxSD9OM UITA DUBT OTPI
DZ0°T g0 P o40% T B0° P TT® P ST ¢ BTt ST° ¢ OT* : 80° : ¥O* : ¥O* i O ¢ Pue] oxsg @
:98°8 ¢ OT® 3 QT° & 62* : Gg® : OF° ¢ 9F° * BE® ! gg%-: gB* ! 60" * 20° i §O° ¢ SMOTTTIH ¢
109% ¢ g% T 8G* P 96° ! QTT: ZE*T: ¢G°T: 83°T: OT°T: ¥4° ¢ 02° ¢ 60° ¢ 9T" ¢ sy *
0} A .ﬁao.vu OT* : 'GT® 7 0g® : G¥® : g¥" ¢ 08" ! g3° 3 OT° ¢ OT* i(80°):(00%): FonIL :
+ 0e*z 2{40°):(0T*): OT® = ge* : 0G* : 0G® : 08* ¢ Gg* = OT* :{80"):(80°):{90°%):. ‘ . pasg ¢
: 08T ${¢0°):(40®):(60%): GT* : 0g* * 28° ¢ 82 : GT* :{9T°):{80°):(80*):(90%): o se0gelog
: 9T%2 ¢ 80° ¢ OT* & GT" @ 02° : G&° : G3°® ' Gg8° ! Gg* : Ggg* ¢ 08* ¢ OT® : 80° ¢ : eanised @
2 09°T 1(40°)2(0T*):(ST*)¢{9T%) 08 ¢+ €% t 6%° : 48° : §T° & 80° :(¥0"):(¥0°%): . .. .swotugQ :.
2 0L°T ${C0%)t(20%) {TT*) (1) (er*){FT"): 08" ¢ g8* & 09*  40° i{¥0°):(P0*): Aoy pue.uTeRXH *
D428 t(C0") (40"} 0% ¢ o@g® : 0P o 4G : 0G° : 2g® : gT* :{¥0°):(¥0°):(¥0°): . amag
PePvz H{20°){0T") OT® t40F° :4%8°% # G8° : ¥2* {0T"):{80°):(¥0"):{P0°):(%0"*)* uzop
P 02°T ¢ GO® @ 03° ! 0g° : G8° * 02" : OT* * OT® :(0T*):(80°):{¥0*):(¥0°):(%0°): L1aTep :
D022 {40°) (0T (QT") 402" $48G° :4T9° * TG* : zgg* t gI* :(80°):(80°):{90")* sqesq
toeatt 1{c0®):(40%):(60%): 48 I 8C" P F2® ¢ FI® 1(02°):(9T°):{B0*):(80°):{90°): sueeqg
T 69T ¢ 0T ¢t 2T° i 3F® : oGge B9 ' OP® * PI* i 80° T GO® : GO° P QO™ :.GO* ¢ snderedsy :
P 03°¢ f(40%):(0T*): 02* : 0G® ! ©G° : G9* P 0G* : OF* : 0g* ¢ OT® :{B0"):(90°%): BITBITY ¢
G : T : : : : : : : : : _ %
.MMMMm $e00( *AON $°300 :*doS :*Snv :ene :seung : Aol :eady :JBR :°qef :*uUepf & UOTIROTJISSET) Jo doap @

. . - - - > . . - - - - -

sI0v. Jod 480I-5J0V
$xTITECQ NINEYTOr NVS-OLNANVHOVS NI JHLVA 40 IS0 FAILJNOSNOD IINO

49 FIEVL



~.

33S) SON{INVISHIANG ONV dONO ONOO3S HO0d4 G3L03HHOO N338 SYH SdO¥O Q3Lvoludl 30 39¥Y3YOv 3HL Iunold YWV IYIOL Ni \Nﬁ
*S3ucY oo* ¢hgu 3HL 01 #4014 wz_omoowmv SNOILYLS 9NIDYD WVIHLIS ONV AHYANNOQ <hdua N33ML3C SIINNYHO N340 ONV 100G0f ‘vll3g
3HL NIHLIA STINNYVHO uOIHIALXI N3JO L06E “lOVHL G¥IYQ NO 3018 f02bv “SNOILVAYIC3Y 03Q0074 $S3u0v QOGL ‘S30VAMNS H3ILVA HOIYILN| S3ANTONI \Mﬂ
*Sa33M HLIM ONVT 3101 Z112 *TON1°03Q OL HIGE®SNY Iy3Lv@ N3dy :£)11g2 “HAGI °*BnY Ol *Nni $SNOING ZIv GNY ANITI0 OOLI *TONI AVW GL *NVP
1SM01T04 SY ‘ATsHVHOdWIL Q3Q00TA SYM HOIHK VIMY ONVISI 30INIA 3O INAOOOY Mivi S3unold 3sn 3N LIRNSNDD - *99 I1AYL Ni G30NTIONI LON SANVISI
JIYNS 40 JNOHD Y HOJ O2E ONY SISNNVHO HOIM3IX3 NI HSNHS ANY SHYG 0081 ‘v3dv 33A37 40 NOJLIHOL ¥ SY 009F “HOIHIINI OGGIE S3TNTONI uw<wmo<‘\mﬁ
*yILYM 9N IWNSNGCS SY G3IHIQISNOS LION 34¥ NCILVAITI SiHL 3A0GY SANY1 3101 ONV Q3Lvdiudl NON *WNLYQ *S*9°S°®n 0°S NOLLIVA3IT3I moi3g \mi
*013 “S33ZA3T HOIYIINI *SYIUY dWvO SAvod SIGMONI JEI

- . ‘ *002| STINNYHO Ho1MILXI SSTHOV OOby 3IOVINOY 33ATT 40 NOILHOL 'V SV MOINIINI \ln
| - , *00ES “ST3MNYHO moumu»xu aNV wumu< ooom ‘HOIBILNT
| . . . *SONFLINVIJUIIN I NV JOHO JHO003S 4 | wuoadoz_,\ln
! *«{ /o any .Rm uu *SNY3g oL '
A3d4dONs 31aN0a YIHY AO HON LinsSd GNY SNOYHYLSY Q34d0HCH3IINT AD 3SA 34NN ._.oz 04 1ng MoNYl 234405 37149n0a um SY3HY AQ uw: 3ONTIONT S3uN9D 14 \m
mmu \m. uuwv SNOVYHYASY G3ddOHOHIAINE A8 3SN JTNIONT LON 0OC S3unoid m.l
ail \m any ¢ «. \m 33S) SY3IHY QIJJONO 3ITANOG AR 3SH 3GNIONI LON 00 S3undId /7
£ ) *NUOD ONY xo:a._. HL I Qummomomu,_.z- SYIUY A9 3ISH HILVIUD ¥0J JONVAOTTIY 30ANONT S3un9 4 \-@u
18 { fo anv \mu uumu 11NY4 ONY SNOVHYJSY Q3ddONOMIINI A8 3sn 3AMIONE LON OG 1N9 NIVYD ¥3Ldy 93dJO¥O 378N0d SYIRY A6 3N 30M1oNI S3unold fo
£ - : *NIVHD ¥3ldV 03440¥0 I1EN0Q SYIHY AG 3ISN 3IGNTIONT S3unoid fi
mm . m\m- uumv 35VIYOY SNOVYHYISY n_ummomo I3AND. A8 3SN 3AMIONE LON 0G L1NE MNONHL ANV NIVHO H3ldv d3dd0HD FIANOA SYIYY AG ISN 3ANTONT S3UNDId m.m
S *30NHL GNY SNOIND NHOO “SNY3E HLIIM Q3440HOBIANT SY3HY AQ 3ISN H3ILVIYD HOA IONVYMOTIV 3ANTONL S3INNDid W.
. °Sg F1avi Woud viva i
&1 *SHINOW 3S3HL SHIYND SA33M Ag 3SN TYNOILI0AY AILYRILSE SIANTONIT «
2 _ o “*( *013” ‘sa3im
_ﬂv >m 3asn .02«4.uﬁ4m H.,__omu zomhe‘mom«Suw o._.wu_..w,&,_ mu._.u< n_2< BNELINYTId 3H0438 SY3IHY 0I4d0ug NO ISN IA1LJIWNNSNOY INISIudIn Av w._.n.io«mm Ni wum:ﬁ.u : a3 40ON
m /5% t22'? t40° i 01 3 6E° tPET f IG® i vp*  § 42* I vE® § €2 % LD 3 90 i GO% OPPOEE! fZ1 v3uv dO¥O d3iveludl 3
: 86%C 1 vO°2° 1 80% ‘¥ Il 122% 1 [LE* 126° iyt 1 €8T iLE* 1G2° 160° &40 % 00° l0EWLVVS VIVY 3A)4dWNSNOQ IVAOL . 3
; W» : . - . : e H - H H : H H H R T .umo<\ huco_qlzo_wnﬁnwzoo p_23¢
. ..ooovnm_"omo_w:m 00EvE} OLEDS] 02086} Ozocol! osicezt oveozetosooct’ overald oovliil 0C61r}  OE00E} o_mmm.omﬁvq. fZT w3V 3A11dMNSNGD .:.»8.
- El 1050672 1530C%7 § OBGE § 0660 ¢ GI701: OCB62 § OE60E §:0261F SOLOLE : 0G662 & OZ6OT & OBv1is 06v0 § 066E. T S36viuns UILVA N3d0:
. =} 300078 309078 § 090E  Q6GH $ OGS § ©82L 1 OOIJI : O2LEl 30882) § OL68 § OL0Z 3 O2LE § OGEE : 0292 IOIESE - \l \K 33K HLIM OGNV 3G1T
| E|0C06 10606 tOCy 3020 064 :0B6 ¢ OGII & Op@r $0SH1 f 068 YOI 3 00E ¢ OGE § OSE 10408 ¢ \2 [EV _sanvy, Juves
=] OEIO1 0E191 T OUG % 0101 2 0201 § 0061 % Ovge. : Opsz 20€le 1 0GB f Of2t 100G 1041 3 0s2 ”oowm $ €. SHaT1 141
= I0E6GL 308664 % 06862 t OO6Y 8 OEIB § 0646 8 09601 i 00428 302001 t Ofl6 § Opigo 3 O6¥2 % OGL & OEEl 100Eg ¢ [T s3inds
& loegeos loosove i ootegel Ogg2el O2E€o) 096514} 0080£1% 0Bleritolozs & OSLEt1S Oge6s § OOveEz: ommo"mocg_.mmomm i fO7 ScOHO GILVOIuY ..EE.‘W..
2] so2aoe  :ozovz 3{c24) t 020l 4 OGSl t OOIE 1 029y : 05y 1OfIS 1 0202 § OGOl i OEOY ¢ omE_ i{o19) 10101 3 6 ¥ony
W ] 102451 soepEl "womw $0gc) 2,08c 5 OGD2 3. Qg6e & 0252 0262 & Oopt ¢ 08BS "wo\.i 2oLy i ommM Wwres @ , nuum.
| =) 02v0e  10ggie - 3{0EL) {0201){d1E1)3 0Ble 1 OLey P OLCL iosec i Omiz  3(OEEz), {OLtl)i{coill: E.P i868rt 3 S301v104 3
il $0EQ92z 10EO92 §,096, & Gfzl i 018l OIFZ 5 OIOE 3§ O20E 3I0I0E 3 QIOE & OIOE "1 0lve i 0121 3 s2c021 ¢ 3YNLSVd Ll
1] 30469  1012¢ ‘“NOmmWH” ommm {ogr) 3 ommM t0Sg  OOpt 30001 $088 iQgw 3002 HOEH) ¥ Om_m 1662E . @ : \m SNOINOZ.
£} 106280z 30GIGE! "womm : :o 1113(00201)3(08281)2(0H11)3D06S1 T 0660 : 00LLv 3 006G 3 081€)3(081E) 106664 3 \M. AVH' any Nivaal
-] 098E€2 106512 HOLy) ¢ aoom 0/0 10812 $ 029 "$ QIS "i00Lr % OVOE. T OLLE 3 ommv $08c) {0BE) 0BkE 2 9 _iindds
& I0LIESH 3061821 00LE)S u 082G $x00112 t401Eby 3 OSvy 209021 3(OvES) :fduz ¥ 3{ozig)H{0zi2) o1 v..\.ommm : G NU0OL
. S| 06811 I0E68 3 OLE . O6%1 3 0222 % 0981 06wt $ OpL 0L  dose) (069) (00 w s 83,” oog) sIvL 3 \m AYIIIGE
it f01208  f0£8GY % 0002)3( 0962 )3 02£8 ) 140246 $#0LIGL 1409VLL 3030V 1 091G 3 O2LE. 3 9622 ) L 02Lh)3te00e ¢ - 813383
©f 10EGEE  iQggIE "No L ;co_:;omi 1098€ $ 0636 ¢ 00BE  0ste  :fOtee) (0092} @ onm_ H oom&»aq& 41Tl - .fE snv3ay
=i 300SE61 300SES1 091 i 029B, 1 OZiUE: QGGEE I 0106y @ OESE2 10600V 3 Ob/S 17009t & 009€’ t' 0ZGE" 3, 0LGE 360LIL & \ms ShovHYdSYs
-1 08068 toigie  3(osst)ovee): omcn T 0GO21 Y 006E1 ¢ O5POI 106921 3 OCI0L § 0192 3 OvGe xomomv”_.ommc.mhmmm : YAV AIP?
Poasp o384 7 : S I : : : ' : H f : U 3@y ¥ . ] :
PlVONNY 2 “«mmU Pe03@ D *AoN ! cu00 ! %43 P coav P einr P oennr 3 Avw 3 cuav 3ocwvw i oce3d oNve -3dov I NOILvOidISSYI0 HO dodo ]
V401 3 SJelon : : : : : : R i P DI :
1334~340v ’

8l 2E61 — V1130 NINDYOP NVS—OUNIWYHO™S 3HL Nt H31VM 40 35N 3A11JWNSNTD

o



104

O-SAN JOAQUIN WATFR SUPKRVISOR'S REPORT 1932

SACR/

.A\M.uumv SONJINYICUIING GNY- JOUD ONOOIS HO4 G3LQ3YHOC N3I3T SYH SJOYO Q3LYOluui 3J0 39VIUOY IHL 3unStd vaHY viol Nt /BT

*33uo¥ 000! *NOILIVLS BNIDVD WYIWLS ONY AHYANNOS vi13d N334138 SN

~NVHO N3dO aNv $00211 “Vi13G 3HL NiH4 b STINNVHO HO1¥3LX3 NIJO (0012 SNGILVAYI03W 0300074 $638OV JOG2 4SIOVAUNS ¢ILVA MOIYIING SIANTINI €1

*90 IMavi N1 93CNIONY

LON V3uY VRS ¥ ¥0d 06 ONY *STIINNYHO uOINILIXI NI HSNUA ANV SHYO U0)- ‘¥3BY 33AIT 40 NOILUOA ¥V SY OFE2 Suoiulini J82S S3amMIoNt 3oy3ugv

FIEN0G ¥IUY AG UON LINYA ONV SAOVHVJISY Q3dJOUONIINI AR ISN 3AMION| LON 0G_Lng YOnwl 03ddods’ :vanoa 40 s

*HALVEL ONIWNSNOD SY QAUICISNOD LGN 3yv NOILVAIII SIHL 3A0CY SaNV 301 ONY QELTDIERLI-NON . fARIYVE *S*9%SN JPC NOILVAINS &on3e !

*( [T 335) SnovuvdSY Q3dd0HOUSINI A 3Sn IGATONI LGN 0O NG NONML NY/NIVHS' ILIV G3ddoNO FVENO SYSMY AR 39N 3eauon] SIenold

*013 ‘SIIATIT uOINZING ‘SYIyy 4D *Savon SIemiant

231 SIZNNVHS ¥OIUIIX3 §S3¥0V 0061 ‘39VIu0V 3I3AFT JO Nolddod v SY PucluFiNg
C *000 STIIMNVHO HOIUILIXI ONV S3UGY O1S1 *uDiNIin{
,smuz_hzqdmuupzaaq momwmnqmnmm uomuco<o¢oﬁmuo:Aoz.
. _
ua

nw

(*fr any ¢ 338} ASNv3S 01 a3ddoND
¥ A8 2SN 30N70NJ S3unS4d
. * /2 335} SY3UY Q3d4d0HO 378N0Q AS 3ISN IAMIONT 10N O SIUNS I
: ionBL GNY NYOO HLMK Q3dS0LOUIING SYIUY A8 JSN 4IIY3u9 403 JONVAOTIY 3IGMONT S38ngjd

aw ¥ 338) 1iNud Q3JONONIINI A8 ISP 3CNIONI LON 0G4 S3nsld

EEnees

*HONYL ANV “SNONO ‘shvag Hils 034dOUOHIINT SY3HY A8 35N Y3LYAYE HOZ JONYEOTIY 3IGMIONI S3Ensi1d
*SHINCW 3S3HL IN{UND SQ33® A8 3SN TYNOLLIGAY QILvwilSI SIGMON *

_ ‘ , , _.w.cpw 15933649 380
Y8 iodd NOILVHOdVAZ) TISIAYVH ¥3LdY ONV ONJANVIG 340438 SYIMY Q34dONO NO 3ISN 3AIIJWNSNOD INISINdIY () _si3y0vHe NI Siunoid Ldlon

A IY 44 4o 08 20 BeNEW

‘anv 3

$60% 1 LE*Z D /0% 1 01T 2 22% 108" 1ok § [p* 3 2E0 s Get s GI° :Zo* s 9% § C0° 30GBGOTI3 [rl. ¥3gy dodo @3lvotmyr &
§OV0%E 3 CL%2. 4 BOY 321t 3Rt YOp* i/C* 126 i BE* 1 OE' 181% 160° IL0® i 00' 2008001t Y3YY 3JA1LSWNSNOO IVICL P
. S i $ : : I H H : P .8 3 3Wov/tidov ‘NOILJNNSNGD LT
i oefezy: OLecE} OSI11Y OGI191% 0OSEE} 0100GY 00c6Lt 02r2L3 Ovees: oecgyi 0BsC2i 0LCcl} 0866 | olie 10oeowlt Y1 Y3HV 3A1LJINSNDS TVIO4}

: 06ve § JGYE0 1 OCEt ¥ OGEZ § OVGS & 080013 OUIE1S Qiivis OLL21E OBOOIS O14C & QUBE & 0612 3 OVEl 100891 3 . /€1 S30V4ENS ¥3LVi NIJO%
205491 £ 06491 T 029 3.086° § OLIN § O8pt 't OBI2 § 0452 § Q2w2 % 0481 3 O8rl § 0BL & Q0L & OGE 2064L 31 /27 [T SA33M HLIA GNv1 371G 1%
$ 0681 o681 $ 06 TOEl 1Ol 3002 3Ov2 Q02 30 2061 $GGI $08 0L :OL 0088 & 0 [T1 for ganvt 3uva:
004G+ 0946 3002 3090 31085 :00L 3008 3026 $09Z QoS $Ove $0B( 300 :GO1 :0002 3 /6 \maoJJ_a”
_OGESI 3 OGESI 3060 & OEll 3 O4BI % QoPe 3 O2G2 ¢ 0262 : Ovyz & 0012 3 Olvl & O/C 3 O/1 & OIE 30161 3 FREEL RS
d ] . . LR . . . N ..a » - - - . A1 . £ .

016962} 069092; 0028 ; 0Seil; OLIve; Os2iv: 0S909; OpelG: OlGVE} QE9L2} 06L91% 009L P OvLo | OvLS 1666011% /£ sdovo a3ivoimyl wioLl

$ 02861 % 0728} 3 ovmw 1064 3 OGHI £ 0622 3 OIPE § OSEE 3 OZZE % 0G61 3 0oL 3 0oL, {012} s{osy) i:ceo8 & /o donuir

408011 2 0Lve i(062) HCly) 8 Ol 2 Ol § 0902 3 0902 ¢ OShz § 001 : Oty 3{0eg) oee) tloczd iZ1ip ¢ LEECH
$ 002 1ot % {o1) ol) %01 30E 105 iov ol io2) i{or) sor) s 166 3 S30LYL048
OGLE 3 O6LE 3 Ol 2041 $ 002 1 OGE Qb 3O SOV TOvy oWy s 0cf 3081 3 opl 20821 3 3¥nisvd:

s ower 1oLl 3 orl) ooz "Moomw HOIE) 2 00F 3058 204 i 0EC 3002 & 0ol #oB). ! omm 1G102 3 SNOINGS
T 08v6i1 § Opozl 3{0Le) 302G i Ov01)3i(09G1)3(0121)H{CV01): 0671 & 0L19 . 0ovv 3 026 L 00E) #0OE) izvwe @ [G Ave gnw Niveel
£ 02961 1 00441 3(06€) 3(OVG,; 3 0SS 10641 I Qwie 3 OGyb ¢ O26E & 0062 & Ol :{ote) s{o1e) ote) eiL 3 P Lindds
7 0Q1E2 1 02v6l 3(09G) (00B) : 008 3.002E :,0140 & 0645 & Og6l uMoom H0ro) t{oze) doze) oze) iLo6L ¢ \m NEOO S
0GoE 3 CZIE 3 OE1 3 085’ 3064 009 :0EG i O ¢ 062 :(092) 3012} #or1) ool uwoo_ Sivoe @ AH3730:
OrgiS 3 0212t {082t )(0EB) )3 08E2) 140058 260146 :,0L115% OFE6 : 008G 1 0882 @ GLi1)3000v1) 3 0011)i61€8t 3 S133a:
05991 & 01501 3{05%) #{(OPS) 3(004) 3 0882 ¥ OISy 3 0831 3 Ove1 3(08Si)3{Geet){oe9) slo29o) "ﬂoovw 19805 1 2 SNvags
08668 08G68 3 OOEE i °OGGE 3 006EI: OvEQI: Oz 2z: OGEEL: OLOF 2 000z & 0891 % ofol 3 OGOl & 0gol :gitec ¢ \ﬂ shovuvdsy:
OBOLE : 00L0F 3(049) $(096) t 0261 ¢ 00B% 3 082S i 0£2¢ 3 064w & OVRE 3 0BE2 ; 006 3(0sZ) 3(08S : YAIVAIYL
SN U T ) : 3 : : : A T 3 : : :
AYNAINY Jﬁzomdmm” *03G U *AGN T LD P Sd3S ! *ony @ Inf ¢ CNAM T AV T *HdY 3 CuVH 3 *833 3 NV L Jov : NO11IVYD!4(SSYTQ HO d0:D H
VLol 3 1vios g H : : : : : : 3 : : : 3TAH0Y o _ :

1334-380Y

2€61 ‘viI30 OLNZIVHOVS 3IHL NI H3IIYM 30 38N IN1L4ANSNOD
69 378vi



SACRAME

0 ~SAN JOAQUIN WATHER SUPTRVISOR'S RZPORT 1932

105

. - - .

.A\m 33S) SON{INYIQHIINT ANV

€v1730 3HL NIHLIM ST3NNYHO HOI¥ILXI N340 f06€ 1ovul qu1yg NO 391 $0z7€2. SNOILYv1o3Y

*SO33M HLM ANV 31di L1012 *TONS *030 Ol HIGI *5nv $H3LVYM N3O 112 HLIGE *Snv Ol

$SNOT04 SV SAT1MVHOINIL QICO0T4 SYA HOtHM Y3MY ONVISH 30IN3A 30 INNOQOY 3¥YL S3undid 3sn 34 | LINASNOO
TIIVAS 40 dnowd v 403 O€2 ‘GNY SSTINNVHO HOIYIALX3 NI HSNY¥E OGNV SHVO JOLI ‘v3sy-33ATL:

.mupqs SN IRNSNOO SV Q383G ISNOG ION 3¥Y NOILVAI13 SiHi 3AQEY SANYY 3141 ANV QILVD 1Y I~NON

. . -*0l13

2001 ¢ .mguzz<:o 401u21x3 .wuao« QoGe -

Dun_ooa_h_

40 NOELHOd ¥ SY 0922

any m 33s)

. €
.A\w uumv SNOVYYISY aummowomu»z_ A8 3sn 3GMONI Rlz

"SSHINOK 3S3HL SNI¥NG SA33h

A8 350 GNVT 3uvE WOHd NOILYHO4VA3) ®1S3A¥YH 314V ONV-SNI1INVId 350438 SY3¥Y GIJdOHO

dCHO aNO0D3S H03 G3103HH00 'N338 SYH SJONG QILVDiuul 40 ua<umo< a4l 3¥NO14 vIYY Y10l Nt

*S310Y oﬁ_;.zo_p<hw DN IDVD MYIHIS ANY AuvaNNO8 v.113Q N324139 STINNVHO N3JO ONY

€3340y 000G “S3IoVINNS HILYAM YOINILING S3ANTION

NAF $SNOINO It GNY AHIIIO0 Q01 “*10NI “Avit OLl- *Nwr 1. ¢

*g9 I8Vl NI Q3aNMoNt

‘yotu3iNi OEEQZ S3ANTON! 3ovawov Q1

*WNLYG *S*O°*STM §°C NOFLYAI3 MOT38 \p :
€533A37 HO4HIINT ‘SvIUY Jmvo fSavoy S3anoNt

f539y300Y 33AIT 40 NOFLHOL ¥ SY “801u3iNd

N *03/% SIANNYHO HOHILXI GNV S3HOVY 0691 ‘HOIH3LN)

. *SONTINYIJHIINT ONY dOHD ‘AN0J3S 30 S3HOV CEC S3ANIONI wm

SY3YY Q3ddOHD I18n0a A8 ISN 3IANTONI 10N ©d S3dN0id \m

0a ham NIV¥H9 ¥31ldv Q3gdoud I18n0od Y3HY AS 3SN IGMIONI S3HnDid

sNIvyD ¥314Y Q3ddeHO. 3T18N0Q SYIYY AE 3SnN 3ANIOND S3YN9i4

*™NHOO Ip_z Q3dd40HoNIINT Y3HY A8 3ISn HILVIUD uOd4 IONVAMOTIY 3GNIONI “S3unid

A8 3SN 1YNOIL1GAY Q31V¥R1LS3_SIONTONIG

£00ESe

iON SONVISI ;

“{ %013 *sa33p

0L 3ngvl .

o

'NO IS0 IAI1dWNSNOO INISIEd3Y () SL3%oVHE NI S3uND 14 I3LON
$ 99%z : Gl*2 3 t60° $@I° ! €€ 1 6P° 3 2¢* ¥ G2* & JE* 1 g2* i L0% 3 G0* 1 GO® 306ioegi f21 vaey dowo gatvolugl s
3 (6%2 % 6% :80* %o II% pi2* ¢ 9e* 1 G* ¢ eyt I pE® I OV 3 82° 3 60% 1 00% £ CO° 3OE1LOEX ¥3YY 3AILSBNSNOD VLO0L. 3
2 < St 3 St : : : : Lo : ' -3 s umo«&.hu.oznao.kmz:wzoo Likns
4 o>m_hm” 0cQgeL} Olzge! ozevet vasrst 01660t% 0B9GGIS 029413 OpiEct: o,omm_. omvmw. 088823 0010Z% 00141$0E1L0E} 21 <mm< IA1LANINSNOO J«»o».
1T0LEE01L onmm@_. 0702 3 Ovov : OEGOT: 0Z861 & OghGe & CiBiz § 001Gz § OZB6T Tz 111 0207 § OOty § 0602 S0FIEE & T S30V4ENS HIivR N3dos
31 OIEZO 3 OIELO i Op¥b2 § O99E 1 USCP i CUBS - ¥ LgEB I JSikt & OlF0I 3 00ML & 065 3 Ovee ! GCoz -3 0/02 $02¢0€ 3 [O1 m 50334 HLIM& "aNYT 37044
001/ $O00fL tO09FE 106/ $029 t08. 320l6 1086 41026 300L 409G :08 :082 %8082 3010L 3 : 6 /8 ' SgNV1 Jdva:
£ OZEC! & OZEC! $ 09€ : OGO 2 OVOL $ 0921 & Obbl 3 099] % QLEl § 0611 3064 ¢ 02t &0l 5081 3009t 3 £, SHOTT 1id3
2 OVGIQ : OVGI9 T 002 % OLLE P 0929 3 OESL. :OvvB t 0846 ¢ 0818 & OFOL & Oty § Oc6l 3 086 & 0201 3069 3 /5 _s:iaL:
P 0262007 Ottoey} Ollgi! o_o_m. "0S1IFE . 0L0pL Y OGI011E Ov206 b COILG P 02198 3 O6v2oi 008G1E 08121} 006013 OmONNNm \m SdOHO G3Lvaluyl Y101}
TTO00Z § Oawo  s[OBI) s Oiz_ ¢ 00Ov , OI8 & Olgt & Ofel : OpEl 3048  § 042 t 0L ¥Oigcy {091 figoe ¢ WOREL :
$Oovor : 0oee 3(OEl) $(0Z1) 3 0Li $ 019 3008 098 3098 i OEy §0L1 {Ovl) sovl) 3(004) iL2dl 3 @33y
? 0220t 3 06012 {0€L) ¢ owo_v.ﬁoo«_ )1 0L12 3 OvEr § 02GL ¢ OsvS 3 012 3{0IE2)3(0011)3{0G11)3{048) 3EQVVY § $30LvL0ds
i Oveez i oveee "\om $0v01°3 055173 0002 3 OsG2 § 0BS2 i 04G2 % OLG2 1 0LGe i 090z ¢ 0€QL’} 028  120€01 1 3HniSY4s
i 0gLz 1 ovo2  06)  3(O€ w $001) $(012) 2 0Se 3 0OSG 3 0€9 3 OGE 3 09l § 001, ”Non $0G) - ivgel 3 SNOINDL
30188813 01Gez3{019€) 3 0106)3 ooggv om_m_vnﬁoumo,vuﬁomoowu” Oiirl § 02865 % Ov2Ews: OrdG 3 mv. ommmv"vmmmh : \m AVH OGNV NIvHal
$Qvey 3 0€BE 308 "~o 1)°30g1 $T06E 3080 ‘2096 3 0v8 % OpS 1 00E 3(0s) 3O €691 3 1nd3t
1 0E6G2t3 0448013(0F1€)3 OLyY ¢ OBy 3400641 $+000LE 3 0S0BE i OZ01 3 orSy) ${0z29€):{ 008¢): oom_v omh_v.o_mvv‘u ~ [€ NuoD:
P 0pys ¥ 004G 3 OF2 i omm " OEri 0021 096 & 04  300c  3(019)° 3(08y) 3{061)-3(002) 4 002) iLLLy 7 /e A0t
: 0062 § Olige "Momnw uMo Moqm_vu*ooom 1.007G" 1406297 ¢ 092G 3 00t & OvEl 3(0e2s) i(0€8) iL029) i20€01 32 S133at’
i 08241 3 02401 3(00%) (0 G) s(ocL) 't osee 1 089r ¢t 0261 : Owii $(OEsl) 3(08Ei1){OvS) O¥9) i(0BY) 21908 % Mm SNY3I8S
i 026€01% 026E013 008E, 1 OE9P 17022913 OGZ12 i 06292 & O8YGI & O2vS 3 0B0E i 0g26i & Ot6l 3 026l i 0261 $1688€ ¢ OYHYISY:-
} OOrSS & 0160G $(Ci11)3(0BG1)s O0IE & 0684 3 0898 1 00201 & 00GL™ ¢+ QiE9 3 OELV 3 O8GH ”moom_v.onmv 1GBLSH 3 . \EAAERAE
T 350 ¢ 350 vy . H : . 3 N ' H H : T 5 3 3
PIVANNY nIZOmw(uw" *0dq *AON ¢ *lO0 ¢ %238 3§ *oanv ¢ *IAf 3 SNNTT T AV ¢ *dHdv : *dYW 2 .mun_ Hild i m .u@«. . NOILY 01 ATSSYI0 80 0D 5t
$ VIOl 3 viol ¢ : : v T - : : : : : t : §3HOV 4 =2

- 1334380
2€61 ‘YI13a NANDYOr NYS 3HL NI Y3LvA 40 3sn u>;n_sbmzou



SACRAMENTO-SAN JOAQUIN WATER SURFRVISOR'S REPORT 1953 106

 TABLE 71

GENERAL S0IL CLASSIFICATION OF THE IRRIGATED CROP LANDS
.IN THE DELTA, 1938

: . : Poat Soil 1 Sodimomtary 1
H Crop H Acroage :Soil, Acroage: Total :
: : lIrrigated + - Irrigated . :
+ Alfalfa : 4476 . 20902 25878
; Asparagus : 29992 : 41717 : 71709 ;
; Beans 2, 1624 : 14523 : 16147 ~;
; Boets - ; 8530 : 20091 i 28621 :
; Celery 4823 2595 7418 .
; Corn - ; 36017 : 16790 z 52807 :
; Fruit ; , 714 ; 8766 : 9480 ;
; Grain and Hay:‘ 41639 'i 38357 ; 79996 :
_; Cnions : 1376 ; 1923 ; 3299 :
; Pasture : 5566 ; 6486 : . 12052 :
: Potatoes i 13768 ; 790 : 14558 :
; Sced ; 1570 ; 4274 Z 5844 ;
; Truck . ; 1941 ; 8775 , : 10716 :
: Totals ;152036 . 185989 . 338025
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CHAPTER VI -

SALINITY INVESTIGATION

Purpose

The purpoée of the salinity investigation, as outlined in previous
reperts, has been toifecord fhé cceurrence and extent of the encroachm;nt
into. upper Bay and Delta chanﬁels of salinity from San Francisco Bay, and
to establish the relation between movement of salinity, stream flow to the
Delta, and tidal action. - As reported in Bulletin 27 of the Diviéion of
Water Resources, this relation was established for the conditions whieh ob-
tained during the period of the special investigation for that Bulletin and
upon the basis of all data available to that time. Subsequent iﬁvestigations,
therefore, have been directed to the maintenance df an unbroken record of
the salinity, tidal and stream flow variations, essential nbt only in cor-
roboration 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,

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

' énd Upper Bay region that the advance and retreaf of the salinity from early

Summer to late Fall would be completely recorded, In 1932 the Summer strean

. flow to the Delta did not fall below 3000 second-feet and the location of the

’line representing salinity encroachment of 100 parts of chlorine per 100,000

parts of water was, correspondingly, well down in the lower Delta and in
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practioaily the same location as in 1928, 1929, and 1920. This is indicated
on Plate 3 which shows the limit of encroachment into the Delta of 100 part
salinity in the years 1920 to 1932, inclusive. Twenty Bay and Delta samp-
ling stations are maintained permenently throughout the year as well as

six stations at which drainage water is sampled, and in 1932 nine additional
river channel stations were established and maintained for the duration of

the season in order to completely record the encroachment and recessions

Station Maintenance and Records

As in the past, the salinity sémpling at all regulnr~statioﬁs was
done by local ObSOTVQTS.VE&ch observer was provided with = schédule showing
the exact time for taking the samples so that, throughout the Deltﬁ at four-
day intorvals, all samples would be taken at approximately one and ohe»half
hours after the same high tide. The observers were furnished with stamped
‘ containers fér the sample botties so that the latter could”be mailed as
filied to the laboratory at Sacramento. All testing was done at the chemical
labvoratory of the Division of Highways, - The record of the tests of all
samples taken in 1932 is given in Table 74, and Table 73 gives the location
aud description of each station.

The maximun salinity as recorded &t the stations operated in
1932 is shown in Table 72. For comparative purposes, this téble shows also
the maeximum salinity recorded at these stétidns in previous years beginning
with 1924, A comparison of the Summer stream flow to the Delta in 1932
and the corresponding salinity at certain of the lower Delta stétions is

shown on Plate 4.

Drainage and Groundwater Salinity

Begun in May, 1929, in connection with the speclal salinity invest=-
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igation which was the basis for Bulletin 27, the sampling of drainagé water
on five islands in the Delta has been eontinued to date in order te show
the variation of salinity in the drainage water with that in the channels
surrounding the islands, over a considerable period including both years

of high and low'saiinity encroachment. The record of the drainage water

.sampling in 1932 is given in Table 74 and Plate 5 shows a comparison of

the observed drainage and channel salinity from Januwary 1931 to date, for

Jersey, Mandeville and Staten Island stations. These graphs indicate a

definite reflection in the drainage water of the variation in channel

vsalinity but it appears that after the seasonal recession of the channel

salinity in the late Fall and earlylWinter there is a considerable period
sextending even to May or June of the following year duﬁing which the sali-
nity of the dfainage water remains almost as high as thaf,during the previous
periéd of high channel salinity. In other words, it apparently requires
five or six months following the period of high channel salinity before
the salinity of the drainage water reflects and corresponds to that of
the channel waters. |

It appears that little definite information has been developed
conerning the effect upon the groundwater of high salinity in the channels

surrounding an island, partieularly when &t certain periods, water of high

salinity has been diverted for irrigation. In order, therefore, to make

some determination of this effect, a program of regular sampling of ground-
water at héles on Sherman Island, at the lower point of the Delta, and on
Grizzly Island in Suisun Bay, was begun in April, 1951,.and has been con-
timued to date. The location of the sampling holes is indicated by the
sketch maps shown on Plate 6 and the results of the sampling are given in

Tables 75 and 76. Plate 6 shows also, for cach island, a comparison of.the
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observed ground and drainage water salinity with the salinity in the river
channels adjaccnt to the islands... Théfc appears to be a wide variation

in the salinity as observed at the diffcrent holes but & more or less
uniform agreement with respcet to the major tronds and scasonal variationse:
An endecavor was made to eliminate tho effect of surfacc water by casing

thc heles with stovepipe during the rainy scason, and on the suspicion
that therc might bec @ concentration of salinity in ﬁho holes, the expedient
was begun in May, 1932, of bailing thom out at each visit and'sampling
both before baniling and after the hole had refilled. It will be noted

that in some instances there was o considorable difference in the sclinity
beforc and after bailing but that the aversge or general trend remains
evident. With the groundwater salinity there is apparently the samc
characteristic as in the ccge of the draincge waters That is, the

marked lag in the reflection of the degrec and variation of salinity

in the river channels, and the sustained period of higher salinity

throughout the Winter and Spring when thc channel salinity is low,

Tide Gagcq

In the analysis of the rclation between SQlinity, stream flow
and tidel aetion as prescntod in Bulletin 27, the comﬁrchensivc informa-
tion covering the tidal voriations throughout the Delta as abtained from
the records of the tide goges was indisponsables The roéord of these
gages has thercfore been continued as an essential requirement in conncction
with any further such analysis for subsequent salinity, strecam flow and
tidzl conditions. 0f the stotions which supplied data used in thQ ipvest—
igation for Bulletin 27, four are being maintained by the U, S. Army Engin-
cers, oune each by Ul S. Coast and Geodetic Survey, Ul S« Navy, East Contra

Costa Irrigation Distriet and Staten Island Iand Cémpany, and the remaining
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stations, eight in number, arc being meintained by the Water Supervisor.
The latter arc located at Sacramento, Welnut Grove; San Joaquin end of
Georgiana Slough, Sacramecnto and San Joaguin ends of Three Mile Slough;

Antioch, Collinsville, 2nd Mossdale Bridge (San Joaquin River).
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TABLE 72

MAXIMUM RECORDED SALINITY AT BAY AND DELTA STATldNS
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* NORMAL TAKEN AS 40~YEAR MEAN (1889—1920) OF NATURAL RUN-OFF AT FOOTHILL STATIONS OF MAJOR STREAMS TRIBUTARY
TO SAN FRANCISCO BAY,. . ‘

LOCATION AND DESCRIPTION SEE TABLE 73.

FOR :
{2) MAXTMUM SALINITY OBTAINED FROM FIRST SAMPLE TAKEN iN SEASONs

(1)
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Station: : * JANUARY :
' : 2 6 ¢+ 10 : 14 :+ 18 : 22 . 26 1+ 30
: : San Francisco, San Pablo and Suisun Bays :
: Point Orient o s 1100: 1055: 1040: 1300: 1080: 1360: 1100: 1800:
: Point Bavis o+ . i1 205: ¢ B70: 8B0:ab 800: 540:  660:
: Bullshead Point : 121; 71: 110; 188:  302:b 120: 210 320;
: Bay Point ‘ ' : 22: : 15: ¢ 286: sab 36:  120:
: 0 and & Ferry : 13 11: 10: 8: 11: 7 9: 7
: Innisfeil PFerry : 127: 981 100: 164 72 £0: 95: 98:
: : ‘ _ North San Pablo Bay H
: Sonoma (reek Bridge b 320: : 187: Coos 380 3 3003
: Grandview : 1 H 220 v L 440: : 510:
: Vallejo e 146:c 109:c 198: tb - 400: : e 370:
: Cuttings Whart : e 40; i : 7 : : :
H : Sacramentc River Delta :
: Collinsville : 93 62 8: 9: GH 6:a 6 83
¢ Emmaton : 3 3:a 4 4 iab 3ia 2: 3
¢ Sacramento : 1: 1: 1: 1: - 2: 1: 1:
: : Mokelumne River Delta :
: Southwest Point : : 3:a 3 5; 5 S:a "4 3
¢ Gamp 11 Staten Island . .: ‘ HE ;ab 3ie 8:e” 4:e 3iae d:e 1:
: Camp 29 Staten Island : : - 7ia 61 10 6: 10:a 6: 6:
: New Hope Bridge : 1: 1l:a 1: “1l: 1: l:a 1: 1:
: Camp 20 Staten Island : : 3ia a: 21 : 2:a 2: L:

119 SACRAMENTO-3AN JOAQUIN WATER SUPERVISOR'S REPORT 1932

‘TABLE 74

SALINITY OBSERVATIONS, SACRALTENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1932
Samples taken by local observers appreximately one and ‘one-half hours
‘ after high high tide.
Salinity exmressed in parts of chlorine per 100,000 parts of water

e . — m e e e e — st
T—— 2 -

—

'n, b, e, d, &, f, See footnotes last page of this table,




SACRAVENTO-SAN _JOAQUIN farim SUPERYISOR'S REPORT 1958, . ) 120

TABLE 74 (CONTINUED)
SALINITY OBSERVATIONS, SACRIMENTO- SN JOAQUIN DELTL AND UPPER BAYS, 1938
Sampleg taken by local observarg &aproximately one and one-half hours

after high Kigh tide.
Salinity €Xpressed in parts op chlorine per 100,000 parts of water

T e == = =T : X MW?MW
. Station | : JANUARY (CONTINUTD) o .
: e <“~ML#§&hngwﬁiw;o,; 14 : 18 & 25 73R i 30
: R San Joaguin River Delta :
t Antioch : 2l: 13: 11: 13: 8: 10:a 9: 8:
! Curtis Landing 4 29:ab 16:a 14: : 12 12; 8: 9:
: Jersey ° : 33 : : : 13: 13:a  12:ap 11
* Webb Pump e 47 21: 16; 16: . 13 11 12: 10:
: Central Landing g 9: 2:a 3 3: 4 4:a 3 2:
¢ Dutch Slough H : : : : : 2l:a  20: 19:
¢ Ward Landing : 13: 13: 11: 10: 11: 11: 10: 10+
! Holland Pump : 272 17:a 15 1z: 21: 9:a " 10: 9:
: Holland papy : 61: 42:a 33, 32 29: 20:8b 18: 18:
¢ Mandevilie Pump : 39: E4:a 16 15: 13 12:a 13 12
! King Isleng Pump 3 43: 245 24: 27; 28 13: 13: 15:
+ Rindge Pump : 5 - 62 4: 6: . 9, Bra. H 63
¢ Orwood Bridge : 19:c tH 7:b 5; 6 7: 6: lCH
{ Fast Qontra Costa I.D, : 32; 29:a  16: 19: lé: a 13 21;
§ Midadle River p.o, 3 a7 10: 5: 9: 10: Gra. 8: :
* Mansjon House v 15 :a 63 6: 5 8:a 5 ‘3
v Stockton Country Clup . 3 5; 3:a 3: 3: WH 4:8 4: 3
i Clifton Court Ferry :ab  5; 3: 2: 3: 2:a 4: 1: 2:
{ Stogkton : 39: 39: 34 : 29: 30: 29: o
! Moggdale Bridge : 22 2:ah 3: 22 23 3ta 1l: 1
H : Drainage Water Stations ‘ :
: Jersey Drain : 104: S e : o 93: 862 77:% 0 5.
¢ Grand Islang Dr.(Steamboat)e 154 ll:e  15:e  18:e 18:e  20:e 24:e 33,
 Camp 35 Drain (Statey Is.) : 41: 32; : 31: 693 49: 32,
* McDonald Drain : : : : : . s T B8
! Bacon Island prain : 49: 43: 45; 39: 36:. 38, B6: 33,
* Mandeville Draip : 107 99: 95 95; 931 91: 89 85:
* Camp 11 Drain (Staten Is.) : £25; 24: : 23 g4¢: . 15 22.
. P . . . : . . . . .

a8y b, ¢, a4, ¢, T, See footnotes last page of this table,
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SACRAMENTO-SAN JOAQUIN WATER SUPERVISOR'S REPORT 1882

TABLE 74 (CONTINUED)

SATINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1932
Samples taken by local observers approximately one and oneuhalf hours

axy

fter high high tide.

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

e
e

e

FEBRUARY

e 20 s

: Station

ST 10 1 14 18 i %2 3

26

. P PF e

San Francisco, San Pablo and Suisun Bays

¢ Point Orient s 1260: & 870; 1080: 1380: 1220:
: Point Davis : : : H : 800: 630:
¢ Bulls Head Point : 500 320: 40:a 100: 640:ab 160:-
: Bay Point .. : 90: v90:a 7 5:e 220: 80:a
v 0 and 4 Ferry :ab  9: 7: 3 5: By 4:a
: Innisfail Ferry : 541 g2:a 200:  180: 110: 100:
: - North San Pablo Bay
: Sonoma Creek Bridge :  480: 2680 . 270: :
: Grandview~ i 630: : 370: : . 460: 1a
: Vallejo : 330:ae 250: : sa. 550 H
: Cuttings Wharf 130: . 9 ¢ 270: :
: Sacramento River Delta
¢ Collinsville : 6: | 4 S: 11: 3 2:
¢ Emmaton : 8:a 4:a 1: e 31 23
: Sacramento ‘ : 1: 1: 1: 1 1 1:
H : Mokelumne River Delta
.+ Southwest Point : : : ot : 23 :
¢ Camp 33 Staten Island: : : k Coie | 4 :
t Camp 7 Staten Island: H H 2: :
: Camp 11 Staten Island: : 2: :
: Camp 29 Staten Island: : : '8 S: :
: Fagle Tree : 3 H : 1 :
: Camp 25 Staten Island: : re 5:
s New Hope Bridge: : : H : : 1
: Camp 20 Staten Island: : : e 1:°
: San Joaquin River Delta
: Antioch : 7 7 6 - 5 H D:
: Jersey ' : 9 8: B 6: GH 6:a
: Webb. Pump : 10: o 8! o : :
: Central Landing : 2: 21 4 4: 3: :
't Zuckerman Pump : 31 3: 3 4: : :
3 Rindge Pump H 4: GH 1: 5: l:a 33
+ Middle River P, O. : 9: 5 8: 31 1: 2:
.+ Stockton 1 243 26; 32:a  20: B34 18:
: Mossdale Bridge : 1: 1: 1: 1: 1: :
: LA . Drainage Water Stations
- Jersey Drain ¢ 106: 94: - 103: = 98 Q7:  186:
: Grand Is.Dri (Steamboat) 15: 15: 17: 26: 17: 21:
: Camp 35 Dr., Staten Is. 47 50: 51: 62 64: 60:
: Bacon Island Drain = : 29: 37 36 34: 20 29:
: Mandeville Drain H 81: 78: 67 66: 852 :
: Camp 11 Dr. Staten Is, 49: 49: 36 82; 83: 76:
: McDonald Dr.{Henning): 31 39 28 : : :

1300:
6202
270:

16:
4:
66:

450;
440;
430
130:

e

87:
-~ 28:
68:
28
67 :
78:

a, b, ¢, d, e, T, See

footnotes lagt pege of this table,




SACRAMENTO~SAN JOAQUIN WATER SUPERVISOR'S REPORT 1932

TABLE 74 (CONTINUED)‘

SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELT. AND UPPER BAYS, 1932
Samples taken by loecal observers approximately one and one-half hours

after high high tide.

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

— -

—— —

izz

: Station : : MARCH :
: : 2 & 10 : 14 18 .: 22 : 26 1 30 @
: San Francisco, San Pablo and Suisun Bays :
: Point Orient ‘ : 1220: 1320: 1300: 1320: 1240:p 1320: 1280: 1=20:
: Point Davis ' 670 850 640+ 780: 660:b 640: 700:a 620;
: Bulls Head Point 260: 240 180: 200 270: 100:ab 110:
: Bay Point 76: :a 16: 66 b 12:a 6: :
: 0 and . Ferry : B3 4: : 2% 2:a 22 1: GH
: Innisfail Ferry 76 76: 101: B6: 108: 84: 82: 90:
: : North San Pablo Bay :
: Sonoma Creek Bridge : 510: 12 440 2 660 : : :
: Grandview : 6701 :a 620: :  690: 860
: Vallejo b 410: rae 420: : 520: ra 90: ‘ :
: Cuttings Wharf ;. 300: 120: 3601 210:a 290:
: : Sacramnento River Delta :
: Collinsville 3 3: 33 2 H 2:a 2: 1: 1:
s Emmaton : HAAR 1: 2: : 1l:a 1: : 21
: Sacramento : 1l:a 1: 1: 1: 1:b 1: 1: 1:
: : San Joaguin River Delta :
: antioch. . : 4: 3: 4 33 4:a 2 2 3:
; Jersey : 63 b3 H 4: 4:b 3:a 3: :
: Central Landing : 3 23 1: 1: 2: : 2: 1:
: Rindge Pump : 4: 21 43 4: 5:b 5: 4: 8:
: Middle River P.O. oot 7 ab . 53 3 : 5:b 2: G 61
: Stockton : H 472 37 47 ; 46:1 41: 39: :
¢ Mossdale Bridge H 2t 1: 4: G 3:b 2: 6 63
ot Drainage Water Stations :
: Jersey Drain : 72 69: : 61: 78:b 88: 79: :
: Grand Is,Dr.(Steamboat) :e 15:e  15; ll:e 10:e 18:e  1ll:e 8:e 8:
: Camp 35 Drain (Staten Is) 653 581 62 50 50 48: 58: 531
: Bacon Island Drain 20: 22: 26: 19: 21: 24: 16 24
: Mandeville Drain : 58: 55 48: 40; 403 383 B6: 34 .
: Camp 11 Drain (Staten Is.) 841 71: 77 48: 72 58: 89: 81:
a, b, ¢, d, e, T, See footnotes last page of this table.




: Station : APRIL s
H : 2 ¢ 5 310 ¢ 14 f 183 22 : 26 v 30 ¢
d : San Franecisco, San Pablo and Suisun Bays :
: Point Orient :b 1160:b 1020: 1240:b 1360:b 1400: 1240: 1220:
: Point. Davis s b 520: 420: tae 680: : ;b 760:
: Bulls Head Point tb  120: 120: 130 152: 238: 3801 160:a 220:
: Bay Point ! 30:8 4: : 26:a l4:a E20:a 9: :
: 0 and 4 Terry ;ab 2:a 1: 4. 48 1: 33 2:b 2:
: Innisfail Ferry & 70:a 66:1 56 H:! 62:a  45: 34:a ol:
: : North San Pablo Bay :
+ Sonoma Creek Bridge 18 710 H 360 ;4 650; 8007 :
: Orandview :b 760 T 680 a2 7603 ta B880: :
1. Vallejo th 300: tae 330: : : :ab 280; :
: Cuttings Whart th 250: H 160: :ab 180: 290; :
: : Sacrmento River Delta :
: Collinsville 1a 2:a 1: l:a 1l:a l:a 1l: 2 i:
: FEmmaton ta 1: : : 1l:a 1l:a 1: 1l:a 1:
¢ Sacramento tab 1:d 1: 1: 1:b 1:b 1: Ll:a 1
H : San Joagquin River Delta :
s Antioch 1a 2:8 2 1: 3:a 3:a 33 3:a 21
: Jersey ! : ] 3 3rb 43 : 31 :
: Central Landing i 1ia 1: 3: 3:a 2; : 2: :
: Rindge Pump th B:b B: 62 4:b 31b LR 2:a 31
: Middle River P,0. :h 5:b 4:ab 6: 5:a 2:b 2: 2: B
: Mossdale Bridge ta 4:b 2:a 1l: 3:b l:ab 1: 1: 1:
H : Drainage Water Stations :
¢ Jersey Drain ‘ : . . H 55: 40:b  81: : 50: 2
: Grond Is. Dr.{Steamboat) : 9: °H 9: 8: 16: *H 7: 7
: Camp 35 Dr. (Staten Is.) : : 523 l4s : 19;: 16 25: :
: Bacon Island Drain : 9: : 83 12 61t 4 5 5:
: Mendeville Drain ¢ 30 28; 24: 25: 25; 22 17: 15:
: Camp 11 Dr. (Staten Is.) : 83 76 : 463 51: 51 :
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TLBLE 74 {CONTINUED)

SALINITY OBSERV.TIONS, SACRIENTO-SLN JOAQUIN DELTA AND UPPER BAYS, 1932
Semples taken by local observers approximately one and one-half hours

after high high tide.

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

a, by ¢, 4, e,

f, See footmotes last page of

this tahle.




« ax 38 e se ae sa dA

% ae w8 aw sa

Station : . :

: 2 LI S) 13 1 T4 ;18 22 26 30 ¢

4 San Francisco, San Pablo and Suisun Bays :

Point Orient ib  980:b 1220: 920 840: b 880: 940: 1020:
Point Davis : b 780: 23028 340:b 470:c 265: 540: 340

: Bulls Head Point : 380: 3240; 80:a 100; 100: 50: th 296:
Bay Point :2b  22:a 9:a 2:a 21 :ab - 3:a 2:a G
0 and A Ferry : :a 1: 2:a l:ab 1:b 23 1:b 1:
Innisfail Ferry 27 S4:a 50:a 84:a 47:a  35: e Jl:a 30:

: North San Pablo Bay :
¢ Sonoma Creek Bridge 780: : :a 400: : 460
¢ Grandview a2 820: e 760: 1a. 660: - 600 :
: Vallejo : tae 280:ge 180: :ab 60: ac 244 :
Cuttings Wharr b 320: : 330 :ab 270: 190: :

H : Sacramento River Delta :
: Collinsville 3 1:a 1: 1l:a 1: :a 1l:a L: 1:
. Bramaton HE= 1: : l:a l:a 1:b 1: : 1
Sacramento tb 1:b 1: l:abd 1:b 1:b 1:b 1:b 1:

H San Joaquin River Delta H

Anticch ca 3:a 33 l:a 2:a 2:a 2:a l:a 1;
Jersey 1a 4. : 2:a B:a 1: 1l:a 1:a 1:
Central Landing ta L:b 2t 2:8 1l:a 1:b l:a l:a 1
Rindge Pump :b 5:b 4: 2:8 2:b 1:b 1 5 1:
Middle River P.O. 1a 3:b 2:ab  4: : b 3 : :
Mossdale Bridge : :b 2; l:a 1:b 1: ::@a 1:b 1:

: Drainage Water Stations :

Jersey Drain : 39: : 47: H 22:h  40: 343 27:

: Grand Is.Dr.(Steamboat) :c  l4:e 7 e ll:e B:c  30:c g ;
: Camp 35 Dr. (Staten Is.) : 20 24: 21: 53 21 2:b 7: 6:
: Bacon Island Drain : 4: 5 5: 4: 3 2; 1: 1:
: Mandeville Drain : 16: 153 14: 13: 153 14: 11: 9:
: Camp 11 Drain (Staten Is.) 43% 48 47 12; 7 3: 7: 1:
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TABLE 74 (CONTINUED)

SALINITY OBSIRVATIONS, SACRAMANTO-SAN JCAQUIN DELTA AND UPPER BAYS, 1932
Samples taken by local observers approximately one and one-half hours

after high high tide.

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

MY

a, b, c, 4, e,

f, See footnotes last page of this table.
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TABLE 74 {CONTINUED)

SALINITY OBSERVATIONS,SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1932
Semples taken by local observers approximately one and one-half hours
after high high tide.
Salinity expressed in parts of chlorine per 100,000 parts of water

TS s % 23 ma P w0 43 G0 v me o6

. TR
: Station : : . JUNE :
- : & 2+ 06 3 10 : 14 18 : 22 : 26 : B30
: : San Francisco, San Pablo and Suisun Bays s
: Point Orient : tb 1180: 1120: 1240:b% 1240: 1140: 1100: 1260:
' Point Davis tb 480:a 540: : 880:b 660; H580:a 440: 780:
: Bulls Head Point b 180:b  80: 76: 450:b  380: 130: 240:a 120:
: Bay Point ‘e 314 4:a 6:a 9: tb 8:a 7:a 10:
: 0 and A Ferry ) 2:b 2 1: 1:b 6:a 1: 2:b 3:
: Innisfail Ferry ta  28:a B5:a 2%ia 26:a 26:a 2l:a Blia 22:
H : North San Pablo Bay :
! Sonomsa Creek Bridge ‘b 620: : 460 :tb  400; : 520: :
: Grandview sa 620 & 700: b 740 : 700 :
: Vallejo . tab 190: :a 3301 490:b 3260: : 340 :
¢ Cuttings Wharf :b  220: :  280: :b 240: 320: :
: : Sacramento River Delta :
: Collinsville : :a 1l:a 1l:a 1:a l:a l:a 1l:a H
: Drmaton : :a 2 ra 1:a 1: :b l:a 1
! Szeramento :b 1:b 1l:a 1: 1l:b 1: 1l:a 1l:a 1:
H : San Joaguin River Delta :
: Antioch :a 1l:a 1l:a l:a 2:a 1: 2:a l:a 1:
: Jersey : H l:a i:a 2:a 1: 1l:s 1:a 1:
: Central Landing - 1:a 2:a il:4 1:8 1: 1l:ab 1l:a 1:
Rindge Pump e 1l:p l:a 2:a 1:b 1: l:a l:a L:
Middle River P,O. s th l:a 2:a 2:a 1: 1l:a 1:& Sl
Stockton ' +b 5%:b D4 : e : 62:b 71:b 71
Mossdale Bridge L 1:b l:a l:a 1:b 1: ‘a 1: :
: _ Drainege Water Stations :
Jersey Drain : b 2B: 30: 16: 17: 19:  1l: :
Grand Is.Dr.{Steambdat) :¢ 1l:e 8:e 8:e 620 9:e 8ie 12:e 9:
Camp 35 Dr. (Staten Is.) : 4: 73 3 3: 51 2: 1: 4:
Bacon Islond Drain : 1: 2; 23 3 1l: 1: 3: 2:
Mandeville Drain : 12: 91 : 8¢ 5 5: Be 43
Camp 11 Drain (Staten Is,) 72 7 8: 3 33 1l:- 2 1:

a; b, ¢, d, e, £, Bee footnotes last page-of this table,
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TABLE 74 (CONTINUED)

SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER RAYS, 1932

Samples taken

Salinity expressed in

by lecal observers approximately

ens and one-half hours
after high high tide.
parts of chlorine per 100,000 parts of water

‘wm;;“ . "‘-»u—-_:__._.___:—,;;__f—«_,___*__‘:_......‘ e eSS ——— _-—-:——m.
: Station : LY ' E
: : 2 6 : 10 : 14 : 18 : &8 26 1 30
. ‘ : San Francisco, San Pablo and Suisun Bays :
: Point Orient b 350:b 1180: 1280:. 1360:b 1480: 1500: 1500:
;- Point Davis b 600:b 660: 700: 940:  940: 980: :b-1180:
: Bulls Head Point b 210:b 280: 300:b 630:b- 670: 580:  780: 920:
: Bay Point : | 24:8b 4%7:a 134:8 300: 320:2 265:a B510:
: 0 and A Ferry e S5:b 3:  14:b  54:b  54: 59: 162:  280:
: Innisfail Ferry : 23:d 19 16:2a  24:a  30:8  44: 76:a  84:
: : North San Pablo Bay ; :
: Sonoma Creek Bridge i 480: : 600: ta 760 : 800: :
: Grandview b 620: : 6820: ta 900: 3 880: :
i Vallejo : 400: : : : : b 900: o
¢ Cuttings Wharf tab 350: 380: th 550: : 540: L2
: : Sacromento River Delta _ i
: Collinsville :a 1:b l:a l:a 2:a 6:  24: - ta . 4l:
.+ HEmmaton : 18 1: : : :a 1: 21 g:a 2
: Thres Mile Slough Bridge: : H : 2: . 1:%b 3:
¢ Rie Vista Bridge : : : : : : l:ab 3;b 33
! Sacramento :b 1:b l:a 1:b 1:b 2:a l:a 1:b 2:
1 : : San Joaquin River Delta :
't Antioch :a l:a 1: 2:2a  2:a 6: 14: 10:a 322:
t Curtis Landing : : : : : : :a 4:b 27
s Jersey : :b l:a 1: : i 2:a 2 :
! Webb Pump : : T s T : 3:Db 2:b 1:
t Central Landing 1 1l:a i:e l:a 2:a 3 3:a 3:a 1
¢ Hollmnd Pump : : : : : : 2:b 2:b 3
! Mandeville Pump : : : : : : ta Z21a 3
: Rindge Pump :b 1:p l:a 4:a 4:b 6 1a 8:a 7
! Middle River p,0. : b l:a l:a 2:b 2: : : :
¢ Stookton b 64:a 72:a 71 : : : : 68:
: Mossdnle Bridze :b 1:b 1: : 2:b 2 1a S5:a 7
. : Drainage VWater Stations _ :
: Jersey Drain : b 18: - 20: : : 18- 9: H
: Grand Is. Dr.(Steambo.t):b 4:b 6:b 7:b 5:b 5:b 7:b 8: :
¢ Camp 35 Drain (Staten Ts.) 73 9: 3: 33 : 3: 5 4:
¢ Bacon Island Drain : 2: 1: 2: 2: KH 3 : 2
! Mandeville Drain : : 4: 3 4: 5; 4: 5: 3:
¢ Camp 11 Dr. (Staten Is.): 2: 1l:b 21 B : 2: 3: C2:

e ——

a, b, ¢, 4

» &, T, See footnotes last page of this table,
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TABLE 74 (CONTINUED)

_SACRAMENTO-SAN JOAQUIN WATER SUPERVISOR!S REPORT 1932

Samples taken by local observers approximately one and one-half hours
after high high tide.,
8alinity expressed in parts of chlorine per 100,000 parts of water

S

|

: McDonald Drain (Henning):

2:

: Station S . AUGUST L :
: YR 6 : 10« 14 : 18 22 : 26, : 30
: : . San Fromeisco, San Pablo 2nd Suisun Bays :
: Point Orient +b 1580: 1620: 1620:b 1540: 1580: 1520: 1600; :
¢+ Point Davis :b 1120: 1300: 1240:a 1320: 1160:2 1100:a 1360:b 1400:
;. Bulls Head Point :b 860: 940: 1120:b 1040: 800;: 1000: 1180:b 1040:
: Bay Point sab 540: 64010 420:a 680: :a B40:a  780:a 8R0:
: 0 and A PFerry :b 200: 360: 370:h 410:a 280: 440: 580¢b B500:
: Innisfail Ferry a2 168: 234: 380:a 330: 4%0:a 400:a 440:
: : North San Pablo Bay
: Sonoma Creeck Bridege b 900: 1060: 1020: 1160:
? Grandview :a 9201 : 1120: :a 1120: 1140: :
: Vallejo : : 960:b 1000: :b 1040: 1120; :
: Cuttings Wharf :b 540 590 : : : 800:
: H Sacramento River Delta :
: Collimsville : 92:a 144: tab 1%0:a 180:a 230:a 380:a 320:
1 Ermaton za 4; 123 : : 40: 520 46:a  70;
: Three Mile Slough Bridge:b S:a B¢ 13:a 183 o 17:p  37:a  46:
: Rio Vista Bridge :b 21 4:b 4:b 4: 4: 4:b 7:b 7:
: Sacramento b 4:a 3:a 61b 3 3o 4:b 431 3
: San Joaquin River Delta :
: antioch ia B2: 104:a 38:a  134: 190:a 140:2 210:a 250:
: Curtis Landing 1a 24:a 4b:a  26:a 60:a  78: 127:a 150:a 130:
1 Jersey :b 2l:a 12: :b 59:a 29:a  29:3a 45 :
¢ Webb Pump He) 3 2:b 8:b 8: ok 10:b 15¢b  16:
¢ Central Londing :a 314 3:0 3:b 2: :a d:a 5:a 6:
¢+ Dutch Slough : : : H : : 10:b 7:b 10:
: Holland Pump :b 31 2:a 2t : :a 5o 41 o:
: Mandeville Pump b 4:a 4:a 3:b A 1a 6:a 5th 5:
: Rindge Pump :b 8:a 10:a 15:b 10: o 15: : :
: Middle River P.O. :h 3 Hbo! 5:b 7 s 6:a 6:bd 7
: Stockton A : : : H : 66:Db 80: o8 643
Mossdale Bridge His! 9:a 9:a 14:® 10: H:! l2:a 10:b M
: : Drainage Water Stations :
2 Jersey Drain :b 12: 14: b 15: 19: 19: 22: :
: Grend Is. Dr.(Steamboat):e Bre 7ie Qe 4te 5:e 9ie O:8 8:
: Camp 35 Drain (Staten Is) 5: 4: 7 5 42 7 4: 7
: Bacon Island Drain : 4% 4: 3: : : 51 oH 7
¢ Mandeville Drain :b 4 31 5:b 4: H 5: 5:b 6
: Comp 11 Drain (Staten Is.) 1: 43 53 3: 62 3 4: 21
: 23 6 : : H :

a, b, ¢, 4, e, f, See footnotes last page of this table.
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TABLE 74 (CONTINUED)
SALINITY OBSHERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1932
Samples taken by local observers approximately one and one-half hours
: after high high tide. -
Salinity expressed in parts of chlorine per 100,000 parts of water

Station : SEPTEMBER ~ :

: : : 2 6 :+ 10 14 + 18 22 :+ 26 : 30
: : San Francisco, San Pablo and Suisun Bays :
: Point Orient ;a 1700: 1680: 1660:b 1720: 1720: 1620: 1660: 1680:
; Point Davis ¢ 1360:a 1360 1520: 1440: 1440:a 1420: 1460:
: Bulls Head Point ¢ 1080: 1180: 1320:a 1020: 1200: 1120:b 1180: 1080:
i Bay Point ¢ 880:4 800:a "940:a 880: 960:a 760:a 880;  940:
1 0 and A Ferry : 580; * B560:a B20:2 600; 580: 560:b 6203  540:
¢ Innisfail Ferry : 520 540: 600:a b560: 620:a 600:a 660; e
H v : : _ North San Pablo Bay H
: Sonoma Croeek Bridge s 1280: ta 1320 s 1300; :+  1380: :
¢ Grandview : 1200 : 1260: : 1340: ¢ 1340: :
! Vallejo : : 12bl220:ac1300; : : :+  1200:
: Cuttings Wharf 8 9607 s+ 1040: : 9680 sh 1120: 1200
o : Sacramento River Delta :
Collinsville : 300: 500:a 400:2 360:a  4403:a 320:a 320: 320:
Frmaton : 108; 1l44:2 120 : 186 114:a2 841 116:

: Three Mile Slough Br. H9:a  B0:a  90:b  74: 84: 64:a  BO: 541
: Rio Vista Bridge 7:d 20:b 28:h 28: 14: 10:bv 12: - H
t Jungtion Point : : : : : 73 Bia 42 3
: Isleton Bridge : : : : : :H 3:b S:ad B
s Secramento tab H:a 3:b 4:b 4:a 3:a 1:b 2: L:
: . San Joaguin River Delta ' :
: Antioch :  290:a 270:a 320:a 350: 400: 3603a 310:a 350:
i Curtis Lending :  200:a 170:a 2860: i 280:a 180:a 200: 230:
: Jersey 89:a 68 :h  120: 12 60: ot 106
? Webb Pump 18: 28:b 30:b 30: 35:a 23:b  26% 24:
- Central landing H 633 7:a B:a Bia 8:a a: bl 5t
Duteh Slough : 11: 24:p  17:b 22: 37 26:b 16 23
Holland Pump. : 612 6:b 7:b 7 8:a 7:a  10: 10:

: Mandeville Pump : o :a 8:a  10:b 8: 11: 10: 11 12:
: Rindge Pump :ab l4:a 163:a 1l4:b 16:a  15:a 1B:a 133 s
¢ Middle River P.O. 7: i2:a 9:b 8: ta 1l:a  1l: *H
: Stockton : :ab 56:b  B4: : 58:b 50:b 58 50
: Mossdale Bridge zeb  10: sa 9:b 9: ta 6ia i 7
: : "~ Drainage Wator Stations :
t Jersey Drain : %] KitH . b 39 H 51 H 50
¢ Grand Is.Dr. (Steamboat) 5 10: 7 9 3: 8 113 10:
: Camp 35 Dr. (Staten Is.) 7: 4 71 11: 11: 83 Q1 8:
: Bacon Island Drain : 62 8: 8:0b 9: g:f 10: 9 :
: Mandeville Drain : 4 73 tb 10 103 9:  1l: 10:
+ Camp 11 Dr., (Staten Is.) 2t 52 31D KH 31 M °H 6:

8, by ¢, d, e, f, Sce feotnoles last page of

this table.
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TABLE 74

{ CONTINUED)
SALINITY OBRSERVATIONS, SACRAMTNTO-SAN JOAQUIN DELTA AND UPPXER BAYS,

1932

Samples taken by local observers approximately one and one-half hours
after high high tide.

Salinity expressed

in parts of chlorine per 100,000 parts of water

..

-

Station

OCTOBER

10 14

RN

.

26

30

ss am me

an

s ew

..

,e

@% W 4n BE §a % o wE A8 RE es FR ep T we

Point Orient
Point Davis
Bullshead Point
Bay Point

"0 and A Ferry

Innisfail Ferry:

Sonoma Creek Bridsge
Grandview

Vallejo

Cuttings Wharf

Collinsville

Frmmaton

Three Mile Slough Br.
Rio Vista Bridge
Junction Point
Isleton Bridge
Saeramento

Antioch

Curtis Landing
Jersey

Webb Pump-
Central Landing
Duteh Slough
Holland Pump
Mendeville Pump
Rindge Pump

$ Middle River P. O.

(13

Stockton
Mossddle Bridge

Jersey Drain

as Joo on we

4 ee e s

-n

6B %8 44 sa e BT 3a &8 se we se an

. ®e

Grand Is.Dr.(Steamboat}:
Camp 35 Dr.(Staten Is.}:

Bacon Island Drain
Mandeville Drain

»
*

Camp 11 Dre(Staten Is,):

2 ;! 6 :

San Francisco, San Pablo and Sulsun Bays

1680: 1680:
1500: 1360;
1200: 1180:
1010:a 860:
600 520
660:a 6401
1320: H
1340 :
:d 1180:
390:a 300:
128:a 76
4828 37:
H 13:
Bia 4:
3¢ S8
l:a 1:
350 290:
150:a 200:a
150sa 66
312 24:
26; B2:
10:& 10:
sa 12:
15:a 15:a
12:a 10:
: 523
H:Y 91
48: 41:
o 10:f
7 H
10: 103
S
7 3

1640: 1680: 1640: 1680:

1280: 1340: : 1280: ol
880: 1040:a 980: 10680:a 1020:
800:abh 800: 780:ad 820: 820:

_480: 540 440:a 390: 520:a
680: 620 660 6203 :

North San Pablo Ray
1320: :+  1420: : :
1360: ¢ 1480 s 1420:
: :bd1120: tc 1180
: 1180: : 1160:

Sacramento River Delta

a70: 320ia 320:a 270: :
56 82: 28:a 421 341
40 39:a 17:a 22: :
3t 4: 24 23 '
3 B 28 2% :
31 24 1: 2ia 1:
: 1a l:a l:a 1l:a

San Joaguin River Delta
280 280 270 : :
116: 176: 176:a 128 92:

62:ab bH6: :a 57:ab 60:a
163 : : : 13:
4: ia 2:a 3 5ia
22: : 20: 223 :
10: 11: 11:a 11: 10:
11: 18:a 13:a  11: 1l2:a
14: 14:a 13:a 13: :
1l:ab 1l:a. 1l:a  11: :
64 70 : : 4
7 7:a 9:a 2 ta
Drainage Water Stations
391 41: 423 541
10:7 g:f 7:f 21:f 14:f
o} 52 8: 7 5:
11: 11: 13: : 142
12: 13: 13: 13 133
1l: 73 8: 7 7

1340:

12C0:

8¢0:
54C
640

sy s O

330

10:
12:

be:
© 14
7
11
14:
7

8, by, ¢, d, e, %,

See footnotes last page of

this table.
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TABLE 74 (CONTINUED)
SALINITY OBSERVATIONS, SACRAMENTO~SAN JOAQUIN DELTA AND UPPER BAYS, 1932
Samples taken by local observéers approximately one and one-half hours
after high high tide '
Salinity expressed in parts of chlorine per 100,000 parts of water:

: Station H NOVEMBER :
: Hn 6 : 10 ;14 18 22 : 26 30
: : San Francisco,. San Pablo and Suisun Bays :
: Point Orient ¢ 1700: 1660: 1620: 1640: 16403 1500: 1640: 1640;
: Point Davis : 1380; 1240: 1260: ' 1180: 1340: 1480: .1300:
: Bullshead Point : 1200: 960: - 1080:a 940: 1020: 860: .1040: 1140:
: Bay Point ta 760: 7807% 800 780: 680: 800: 880 :
+ O and A Ferry : 440 340 3601 370sa 340 4203ab 390:a 320
¢ Innisfail Ferry ¢ 620: 600: -540: 580: 500: 540: 540: 560:
: : HEE ~ North San Pablo Bay :
: Sonoma Creek Bridge ¢ 1340: : 13203 - : 1280: -+ 1280: :
¢ Grandview ¢ 1420: ¢ 1420: ¢ 1460: : 1l460:
! Vallejo ¢ ¢ 1100: 1140:a 1040: 1100:b 1140: 1080:
: Cuttings Wharf : 1160: : 1140: s 1100: ~ 3 1100: :
: : Sacramento River Delta :
: Collinsville : 390 : H 220:a 180: 210: 290:  350:
: Emmaton H 403 33 1g: . 30:=2 1l: 12: 48: = 78:
! Three Mile Slough Br. AR 11: 13:a . 12: 8:ab. Yz 19:a  13:
: Rio Vista Bridge : “33b 23 1: 1: 1: 1: 1: 1:
: Junction Point e i : : : H : Coe :
v Isleten Bridge : 1: H : : : 3 HE :
: Sagramento 1a i: 1 l:a 1l:a 1: l:a 1l:a 1:
: : San Joagquin River Delta - :
: Antioch :d 230 :ab 110: 172: .180; 190: 200 260 160:
: Curtis Landing ta 80: 80: 58: 100:a - 52: 683 132:a 70
: Jergey : :a 303 : 35:8 15:a 30z : : :
¢ Webb Pump : 14 11 10: 93 9: H 8: 12:
: Central Landing : o3 4 3:a 3:a 4: 7:a 3:a 4:
: Dutch Slough e 15:abd  9: : 15:a 123 12:b 1ll:ad 11:
: Holland Pump ‘ : g 63 8: 7 7 81 6:. - 6
: Mandeville Pump : : 10: 9:a 8:a 9: 8: 83a 8:
; Rindge Pump :a 7 B 6:a 6:a 62 8: 7:a I
: Middle River P.0O. ia 9 8:a 7:a 6;a 6 +H 6:a 62
: Stockton : 37:a  3l:ab  46: 37 40: 423 41: © 383
¢ Mossdale Bridge :a &H 42 za S:a 5: 5 5ia 6
: : Drainage Water Stdtions . :
: Jersey Drain to 47 : 403 47 3 35: R
: Grand Is.Dr.(Steamboat):e  19: te.  25:e 8:e 4:0 8:e 6re 4
: Comp 35 Drain (StatenIs.) 71 133 14 5 5 9 16: 15
! Bacon Island Drain : 10: 10: 10: 10: 7 g9 8: 10

Mandeville Drain H ot 1l4: 16: 16: 17: 16: 15: 14:

Camp 11 Dr. (Staten Is,) 92 9+ 14: 11: 20: 20: 17: 20

e e ee

-
»

a, b, ¢, dg.2, T, See footnotes last page of this table.
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TABLE 74 (CONTINUED)

SALINITY OBSERVATiONS, SACRAMENTO~SAN JOAQUIN DELTA AND UPPER BAYS, 1932
Samples taken by local observers approximately one and one-half hours
after high high tide.

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

; Station : DECEMBER :
3 : : 2 g ¢+ 10 ': 14 .8 22 : 26 ¢ 30 ¢
: . o San Francisco, San Pablo znd Suisun Bays :
Point Orient : 1580: 1680: 1560: ¢ LB205  1420¢ 1700: 1560
: Point Davis ¢+ 1180: 1260: 1360: . 1300: :+ 1200: 1200: :
: Bullshead Point ¢+ 100Q: 1080: 2 980: 900.p 800: 920:ab 820:
: Bay Point ta 700 800: 760 780:a 640: 720 6603 600
0 and A Ferry : 380; 320: 3802 500: 360:t  370: 350:  320:
: Innisfail Ferry * :a 560:b 540: 560: 540:a 540:a B520:  420:a 440%
H North San Pablo Bay 3
: Sonoma Creek Bridge i 1 1860: 1260: ¢ 1220: : ta 1080:;
: Grandview : - 1380: s 1420: ¢ 13603 : 1280: :
: Vallejo . H : : :b 980:b 1020: : : :
: Cuttings Wharf : :+ 1120: ¢ 1080: ¢+ 1020: : 1020: H
: Sacramento River Delta :
Collinsville : 280: : 2601 300:a 150: 170: 1243 108:;
Emmaton ‘ H 38: 11: 10: 10: 14: : 4 4
: Three Mile Slough Bre. :a  l4:adb 5: 63 8: D S5:ab  33a (M
: Rio Vista Bridge 3 1: 1: l:a L: l:a 1: o1 1l:
: Sacramento ta 1: l:ab l:a l:a 1: 1l:ab 1:a 1:
: : . San Joaguin River Delta _ :
Antioech : 190: 170t 180: 190: 120: 110: 961 681
: Curtis Landing a2 62 R 82:a  74: 43 431 19: 19:
: Jersey : 362 : o2 245 : : 29:a 6:
: Webb Pump : 8: 83 8: 7 6: L} St :
: Central Landing :. : 2 : 41 1: H 4: 21
: Dutceh 8lough ! : : 15: 11: O: 11: 9 10:
: Holland Pump : 73 8 7 8:a *H 8: 8:a 8:
¢ Mandeville Pump : : : 13:a 1ll:a 9: 8: 8ta 8%
¢ Rindge Pump a2 13: 11: 11: ta 12 13: 1l:a  11:
¢ Miadle River P.O,. : H 7 8: 78 8: 8: A 10:
: Stockton ~ : 80 : : 40:a 41:b  40im 341 33:
: Mossdale Bridge ta 6 61 H: 7:a 7: H Y 4
: : Drainage Water Stations :
: Jersey Drain : 351 s 29 27 : : 46 13:
: Crand Is.Dry(Steamboat):ibd 7:p 23:b»  15:b 12:b B ) 6:b 4
: Canp %5 Dr.(Staten Is.): 17: 201 15: 12: 12: 10: 17: 183
! Bacon Island Drain 3 10: 13: 12: 11: 10: 163 133 1%
¢ Mandeville Drain HE : : 14: 14 113 15: 15: 143
: Camp 11 Dre(Staten Is,): 18: 13: : 17 17: 153 20: 23
(a) Low Ligh tides (d) Over -one hour off scheduled time.
(b) Taken on following day. (e} Taken on preceding day.
(¢) Taken two days later. (f) Taken two days earliers

*Samples during December taken

KellogzRanch Headguarters,

one mile east of Iunisfail Ferry.

At Alexander
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1932 AND 1933

1931,

000 PARTS OF WATER

]

TABLE 76

SACRAMINTO-SAN JOAQUIN WATER SUPERVISOR'S REPORT 1932

SALINITY EXPRESSED IN PARTS OF CHLORINE PER I'00

SALINITY OF GROUND AND DRAINAGE WATER, GRIZzZLY ISLAND, SU1ISUN BAY,
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, 1932, THE WATER WAS DALLED OUT OF THE GROUND WATER HOLES AT EACH

SAMPLES WERE TAKEN. DOTH DEFORE DAILING AND AFTER THE HOLE HAD REFILLED,

"a" DENOTES SAMPLE BEFORE DAILING AND "A" AFTER MOLE HAD REF#LLED

HOLE CASED WITH STOVEPIPE TO EXCLUDE SURFACE WATERa
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APPENDIX A

COCOPERATIVE IRRIGATION INVESTIGATIONS
IN THE SACRAMENTC-SAN JOAQUIN-DELTA IN 1952f
0, V., P. Stout?YIrrigation Engineér
Division of Irrigation, Bureau of Agricultural Engineering
U. S« Department of Agriculture
Cooperative irrigation investigations directed primarily to the de-
termination of the éonsumptive use of water in the Sacramento-San Joaquin
Deita,'bégun in 1924, have been carried on on a reduded scale since 1930;'
This is a progresslrepért undertaken fo set forth the principal results ahd
some of the detail of operations in 1932.
| | TANK EXPERIMENTS
Tank experiments in the earlier'yearé of the investigation had fof
their objeét the détermiﬁation of the'consﬁmptive use of water by crop plants.
Asparagus is the only erop plant which has‘continued to be the subject of ex-
periments of thiskkind. This is because its acreage in ths Delta éxceeds that
of any other crop, and becauss it requifes several years fo'grdw to maturity.
All other tank work in 1932 related to plants which serve little or no useful
purpose, including various kinds of weeds, and aquatic plants. It Eppears
that the general run of non-economic growths, in proportion to the area of

land occupied by them, use considerabl& more water than is used by the general

run of‘crop'plants.

Tulesand Cat-tails

Two tanks of cat-tails and two of tules were set in a pateh of
these plants at Camp 3, King Island, in the Summer of 1930. Plante from the
roots of the original transplanting were grown in 1931 and 1932, with results

for 1232 as shown in Table 77, It was noted on February 1l that there wore

*Prepared under the direction of Wy We McLaughlin, Chief, Division of Irri-
gation, Bureau of Agricultural Engineering, U. S. Department of A riculture.
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no live or green stalks of plants.invény of the tanksror in the patch, so
there must have been no transpiration. By March 9 there werc gfeen stalks
from onc to two foct higﬁ above the ground suffacc'in the tanks. Cn March
19 the patch was burned\Ovcr by the farmcr,.and‘the next day the upper parts
of fhe live stalks in the tarks were cut éff, The water wﬁs pumped out of
the tanks about the middle of April, and fresh water put in. As the season
advanced it was noted that the cat-ta;%s in Tank.Nb. 1 werc under size as
comparced with the adjacent plants in the patches Theré is reason to boliové
that crowding of the roots in the soil of the tank may a;éount fof the‘baéka
ward growth, . The tulcé in Tank No. 4 were blown down in June, and although
thoy werc restored to upright p‘ositionq thy did not thrive thereafter. Cat-

tails in Tank No. 2 and tules in Tank Noy 3 scemed normal as compared with

plants in thc patehs Thore woro some green stalks in the tanks until they

were kKilled by freozing in mid-Dcccmber,

Early in the season of 1932 1t became manifest that the tules which
pad been set in the four tanks at Simmons Island in the Swmer of 1930 lacked
the‘viggr for a normal growth. This was doubtless due to céncentration_of
sea salt in the Water of the tanks, left behind as the water was transpired
and.evaporated.f On‘May 6_and,7t'therefore, these tules were removed‘and
Tepresentative plants from the surrounding'patch were substituted aﬁd,record
begun. High tides and high water from the rivers caused the tanks‘to bah‘
flooded several times in 1932, so that i% was necessary to resort to inter-
polation to a regrettable extent in order to £ill out the record As a
consequence, precision can not be claimed for the results presented in

Table 78, but it is believed that they“are essentially corrects

Weeds on King Island

Twenty tanks were set about April 1 in an east-wost line on the
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iR 4

west side of Klng Island on the south 81de of the dralnage cdnal and about

ﬂvp !,l ‘

150 yards east of the dralnage pumping statlon.“ These tanks 00n515t each of

" v

an inner or soil cylinder, 5 feet long and 25”1/16 1nches in: dlameﬁer, ‘with

perforated’ detachable boptcmr.set in a waterutlght outer Cylindor about 27 inches

b Yogoores

v1ously. ,ﬁhe outer cylinders

in diameter. The %011 cvlinders had been used'pr@

. Ry { 0
Were news Pop,corh wag planted in the tank plo% anﬁ grew to such 31ze that it

e T dwf ]

afforded the tank plants somcwhat more than normal protuctlon frome1yd and sun

LR RS B

in the latter part‘of the season, WwWater fbr mha %dnks uaﬁ taken from shallow

sy i N v

wells dug 1n the plot, and from the dralnage bqnal Tﬁe surroundlng field crop

: ¥ PO I "‘i\.--.| !

was bamlay. iThe tan&s wbre numbered from WOst to east.

,;.,
! ‘
vl

v In tranbplantlng, uue was made oﬂ a. devxco hynmeans of which the young

planfs ‘Were takcn.mp wlth a cyllnder of th fléld 5011, one foot l@ng and of

L 0 vy e s "'l' 4 4, \.. JORI

diameter onl& sllghtly legs than the dl&m@%er'of the SOll tank, 50 “that the top

e e ! s i i

foot of 5011,1n the tank Was that in whlch thc plants hdd started tholr growth

v s

1n thv flel&. Thc sq;l pn 411 cases was the pOMt ﬁhlch fonnS the surface of

. LA L L R R | ! H
b Sl MR : ;

! R LI o
l . . i .' . . 3 -
i ; :

;‘;? XX Secdl;ng smartﬂoeds, most of them not moro thdn 4 1ncho ;high, Wwore
F

'
‘ S A S
;K‘ln‘g“IS'lﬁnd’o{“ SN & ‘

ce

set on April 12 1ﬁ TankseNas. 2~ 6»10-14-18. They werc taknn from & ficld in

:
" 3

whlch thore mas a:densc utund of tho nlants. Qhe matnxujplants were harvosthd

P ..‘ ,;;o- P 1‘- ye \.E !
i ! i

on October B, Rathor uglform results moro Bbtdlned sor tha tAthelrﬂngo in wvalues

.

necossary forrcorrelatlon of usc of water wlth‘YiPldAOf plaut was not obtained.

‘11'!

Taking the’ aroup as a wholo, 656 pounds of watmr‘wore-MEod for cach pound of

dry plant produced exclu51ve of rootsa Results are PTbSCﬂth in Table 79

P R P

Prickly lottueo secdllngs wore sut on Aprll 20 in Tanks NC$. S=F=]ll~

R L S A -v.}\! Aoty (T s 'n;

15~20, The ruling helght of plant was 6 to 8 1nqhes, exccpt An Twnk No. 20,
l .
where therc was a dcnse stand of plants 4 1nch@s*or5365591n herght. Mature

plants in Tank No. 15 were harvestced on Septcember 13. The other tanks were
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harvested on September 28+ The range of results obtained afforded a correla-’
tion giving the equation ﬁ = 0.546 Y +1.27, where U is use of water, in
acre-feet per acre; and‘Y iS-&ield of air-dry aerial portion of plants, in
tons per acres Table 80 sets forth the resulfs for prickly lettuces"

Cockleburs were grown from the seed planted in Tanks Nos. AeBu]Ze
18«19 on April 13, Harvéét was on November 8, Tﬁe range of reéults obtained
ﬁas not great. By plotting use and yield on the same shaet with prickly
lettuce it may be seen that by changlng the constant term in the equation
for prickly lettuce we shall have U = 0,55 Y+ 1.75 flttlng falrlylwell |
the results for cockleburs. Table 8l gives tﬁase results. | |

Tank No. 1 contained a nettle plant which came up froﬁ the rogt
of the year:before. It was about 2 Tfeet hlch when transplanted frbm the
Tield to the tank on April 6, Very small seedling nettles, distinctly
infant planfs, were sob in tanks Nos. 5-9-13-17 on the same date. The cxper-
ience with nettles in the season of 1932 indicates- that tankvlife_does,not
agrec with them. Thé secason seemed 1o bec a pérticularly favorablé'oﬁO“for
the plants growing at large. .Thosé iﬁythe tanks were of inferibr éize-and
appearance., Excluding the plant in Tank No.. 1, grown from a roqt, and:those
in Tank No. 17, which shared their water supply with a fireweed, it is found
that the equation U = 1.48 Y+ 1,27 is fairly consistent for the other tanks,
However, inasmuch as the range of results is small and the plants were not
properly represcntative of those growing at large,‘thbv0quatidhfiarof some-
what doubtful valuc. . Table 82 giveslthc rosﬁlté with nottloss Théiha:VOst
~of ncttles was a progrossive operation, as leaves and‘stalks kept maturing
or dying throughout all of the latter part of tho_season. ‘The final harvest

of the 1932 growth was on December 30, after the leaves and stalks had all

becn killed by freezing.
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v _ TABLE 79
USE OF WATER BY'SMARTWEED GROWN IN TANKS AT KING ISLAND, 1932

: TONK :DEPTH TO WATER TABLE? WATER USED & YIELD :
! NUMBER 32 FEET ! ACRE-FEET PER ACRE!  TONs PER ACRE ¢
R : H :
] 2 4 2e5 3 10,04 : “19 S0 :
t ¢ 3 3,5 H 9,48 ¢ 18401 :
H 1o % 30 3 By49 H 18459 H
3 14 3 240 H 0.84 ¢ 23462 H
T 18 3 15 . 10,65 s 20,52 !
LI | i 3 L H 3
ioMEANS | H 9,70 : 20,13 H
TABLE BO
USE OF WATER BY PRloKtY LETTUCE GROWN 1IN TuNKS AT KING lSLANO t932
$ TANK YDEPTH TO WATER TABLES WATER USED | : YIELD : 3
! NUMBER ¢ FEET ! ACRE~FEET PER AGRE}‘, TONS FER AGRE %
H : 7 T TR _ A
t3 25 : 5487 : 7.30'_‘ :
H 7 3 340 ] 6400 - : 8466 3
: 4] H 2.0 H 4,61 1 6e 07 H
H 195 : 1e3 : 3.60 H +45 $
t 20 ¢ 3.5 : Bs31 H « 88 :
* » 3 * L]
§oMEANS H 5468 : 7.87 :
TABLE 81
USE OF WATER BY COCKLEBURS GROWN IN TANKS AT KING 1SLAND, 1932
! TANK :DEPTH TO WATER TABLE? WATER USED’ ; YIELD :
! NUMBER ¥ FEET ! ACRE~FEET PER ACRE! TONS PER ACRE 3
. r—— : : . ; A
H 4 H 15 H T 24 H 798 H
H 8 : 3.5 H Se2) H 8416 H
ST T 3,0 : 4,82 L 572 H
1 16 ¢ . : 5.8l : 6457 :
$ 18 ¢ 2,0 H aa 61 H 4,98 H
H : $ : :
it MEANS : 5442 : 6468 . :
TABLE B2

USE OF WAFER BY 'NETTLES GROWN FN TANKS AT KING 1SLAND, 1932 ‘

Y ANk TWATER. osinz"‘ywauoﬂ ' thEMARKS' T
: !ACRE~FEET & TONS PER §. ‘ 3
! NUMBER }"pgg AGRE - 4 "TaACRE. Y 3
: : H e 5 T H
H I H 5467 ¢ B.24 L THE NETTLE IN TANK NO, 1 WAS GROWN ¢
: H H T PROM ROOT. -PLANTS IN OTHER IANKS !
H L L ‘ ! WERE SEEDLINGSs 3
H 5 . 400 3 1,88 ! H
t 9 % mM5  p 255 8 2
3 13 % duld e 1e97 { 2
H 17 T 5.02 ; 2.5 3 TANK NO. f?'SUPPORTED ALSQ A FIRE=~ ~ %
H s : & wseo WHICH YIELDED AT THE RATE OF . ¢
H 2 H $ 1443 TONS FER-ACRE. ER
! $ H H - 3
'MEAN H s H T
L ( TANKS Nos. 4.43 ' 2413 H :
,9,13) ¢ ! : :
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As soon as practicéble after weeds were harvested fhe tanks were
put to further use., Wild mustard seed sown in some of the tanks did not
germinate, Wild radish came up, but was frozen, Kelp roots lifed and sent
up shoots to be included in the work of 1933. A tuft:ofzwatéi grass ‘was
set in Tank No. 15 on September 14, and in the next 55 days, with water table

at 2 feet, used 0,62 acre-foot of water per acre.

Bare Soil, King Island

"Tanks Nos. 10 and 18 were bare of vegetation duriﬁg the late Fall,
Winteriand early Spring., Thé water table in Tank No., 10 ranéed from 4,80 to
3496 feet below the top of the tank, The corresponding range in Tank No. 18
was from 4.54 to 3.65 feet. It is computed that the losses ﬁy gvaporation
in the seven-month period from October 8, 1932, to May 10, 1935;'amoﬁnted to
0.43 acre-feet per acre in Tank Ne. 10 and 0,83 acre-foot per acre iﬁ Tank
Nb.lB.a | ‘
Asgparagus

The asparagus tanks at the Richmond-Chase tract, three milég cast
of Terminous, were in service and under observation in 1932. The crowns were
set early in the year 1927, The data contributed by operations in 1932 are
given in Table éB. The yield of tops was less than in 1931, but the &ield

of spears was very much groeater,
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A 2

TABLE 83

USE OF WATER, WEiGHT OF TOPS‘ANB YIELD OF S?EARS;f
ASPARAGUS TANKS, RICHMOND-CHASE TRACT, NEAR TERMINQUS, 1932

: ' : :. Depth ¢ Water, : weight ¢ Water ! Weight :
: to 1 Used +: of Tops: TUsed : of :

Tank : Scx of: Water : in ¢ in ¢ 1in ¢ Spears :

: Number : Plant.lATable.2/: 1932 : 1932, 341931, 4/iin 1932:

I N

s 01 0+ P i 2 s ‘3.15 LB+ Ba5 ¢ 1555
;o2 o+ os i o2 i 3,64 . S8 4,90 ; 2550 :
L3+ P i 2 i Bl i 478 : 48 i 2520
© a4 i P+ 2 i 2.9 : 465 : 4.0 : 2271 3
5 b i B+ L. i 78 i 1.65 1 1584

© 6 i S + B i 2.5 r 268 : B.a i 2408 :
: 7 o+ P+ 3 . 2.18 . 17 . .50 : 1858
. 8 : 5 : 3 i 8.5 461 ¢ 5.40 : 2045 :
A il P ; 4 i, 2.24 ; 455 1 4,08 ; 3440 f
: 10 5 i 4 i 169 : 224 : B.97 : 2485
C 11+ P i 4 i .04 : 588 : 5.01 : 2849
: 12 ;8 i 4 i 1.58 1 208 : 2.80 : 1497

P signifies pistillate, S staminate.

2 i

Nominal approximate depths. Occasionally exceeded by nearly
2 feet in the first and second groups of tanksa.

Exclusive of berries,

S

Given for consideration with weight of spears in 1932.
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METEOROLOGICAL

Meteorological observations were made for wvarious periodsfdgfﬁﬁﬁé.

in 1932 at four points in the Delta. The station at King Islanﬁ is located
in the west end of the weed tank plot., It is equipped with a Weathef Bureau

Class A evaporation pan, a standard rain gage, an anemometer, a thermpgraphy**
o
sling.psychrometer, and ordinary minimum and water thermometers. Theﬂmaxif

mum thermometer was broken and not replaced, At Byron there is the same
equipment as at King Island. The statib@'iS‘on tHé‘north edge of tqwn, on
the premises of Fa W Wéihe, Southerﬂ Paeific,gﬁatiﬁn,qgeni. The Gﬁand
Island station is on an embankment bﬁilt;uﬁFtp thé'heigﬁt of the levee on
the right bank of the Sécramento River about five miles upstream froﬁ

Walnut Grove; on“the preﬁiseseof R. 5.,OoggeShall., The equlpment 1ncludes

! l
the same items.ss ab Kanw Island and Byrqn,,and also a maximum thermometer.

oo (s.i

Near by, at the foot of the. levee, ;s another 1ns,rument shelter, Whlch

Y}

contains instruments for observatlons Under other ausplces. anporatlon

v

at Simmons Island was medsured in 1962'1n the U. Se anlneerlng Department

SwEyv o R e v

n\~~.| LA o

pan used in previous years, and also in-a Weather Bureau Class A pan : !

A m ey . PR ~*"_r
L T T

installed in June. The rain gages at Slmmons Islamd wefe contlnucd in

ey "’l:!w

service. Rainfall records kopt by the Hblland Land company at its head-ff'”'
quarters near Clarksburg, by the'Rlchmond—Ghase Company at its ranch near
Terminous, and by J. De Thorp at therﬁihé;éishoﬁ ﬂridge across channel
from the oast gide of King Island have been furnlshed.

Table 84 presents the several ralnfall records, Table -85 the‘
records of monthly ovaporatlon, Table 86 the monthly w1nd travel and
Table 87 the records of monthly avcrage dally maximum and minimum temper- .

atures. The dally records bf air tﬁmpbrdture, W&ter~temperaturo and psy- ‘

chromater rca@ings are available, huﬁ w1ll~not be. ruported herce .

| ; . P L . . . I L A S ST
LT R Geb e e :

By SV G MY e
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TABLE 5
MONTHLY EVAPORATION AT STLTIONS IN THE
SLCRAMENTO~-SAN JOAQUIN DELTA, 1932
(Evaporation in Feet)
f . : Us.Sa Weather Buréau = - ’g;S;figzﬁ%f
3 . ‘:., :Uep T :
{  Homth : o Class A Pans - : pan . :
t '  “King : B : Grand ¢ Simmons : Simmons ¢ -
! @ Island : “?rqn : Islend 3 Island : Island
i & s s o I ' :
! Apr.. ¢ .046 1/: : s :, :
¢ May : «596 HI R oo oy
: Juns Y <= A R : g.813 */:, 944 o
: Jul, i 4803  :  .098 2/: $W977 L0140 s
: Aug. G757 1 4783 1 w885t 941 7
: Sepe T .B65 . $458 .229 _/ 656 3 756 f
: Oct. ¥ w461 1 4340 409 #5237 1 8B4 s
:  Nov, $0 #8BB : WJ1BAl @ . L2B0 $253 1 W02 2
- Dec. 2L - e128 0 3/ ¢ .159 «140 "1 . 136 ¢

SRER

oot

14 days.

'3 days. April 28-30;
3 days. July 20-31d
No serviceable record obtalned¢~mlcc.

Septembér 17-30.

Record June 16-304 Evaporation June 1~15

- 0= =

TABLE 86

'

estimated pr@portlonal
to that from Us S Engineering Department Palle

MONTHLY TRAVEL O WIND AT STATIONS
IN THE SACRAMINTO-SAN JOAQUIN DELTA, 1932
(Travel in Miles)

| v King oo ¢t Grand
- Month‘ { .Islapd Byron .« Island
§  ADT. ! : :
i May : 1352 _/: :
; June ¢ 1836 o+ T
*oguly ¢ 1324 ;216 2/:
: Aug, 3 1281 : - lelo ¢
:  Seps 4 1430 808 762 3 _/
s Dcts ¢ 1868 - :. -1168 @ 1855 _/
: . Nove ¢ 1226 : 1231 : 1126 4/
Dec, - & 1798  r 1047 : 1379

21 days, May 11-31.
3 days, July B9-31.
15 days, Sep. 16-30,
No. reading of anemometer between Oct. 29 and Nov, 4th,
Accumulated wind travel apportioned to the two monthse
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TABLE 87

SACRAMENTO-SAN JOAQUIN WATER SUPERVISOR'S REPORT 1938

MONTHLY AVERAGE DAILY MAXIMUM AND MINIVUM TEMPERATURES
AT STATIONS IN THE SACRAMENTO-SAN JOAQUIN DELT4, 1932
(Temperature in degrees, Fahrenheit)

ik

: : King - : ' : t 7 Grand :
K : Islama___:  Byron : Island
s :AVerage thverage tAverage :Average fAverage iAverage :
¢ Month :Maximum :Mibimum :Meximum :Minimum :Maximum :Minimum :
: ¢ Daily : Daily : Daily : Daily : Daily «: Daily :
: :Tenmpera-:Tempera-; Tempera- : Tempera-:Tempera~:Tempera~:
: : ture : ture : ture : ture : ture & ture :
i Apre ¢ H s : H H H
‘4 May  : 79.1.1/: 4649 1/: : : : :
t Jun. ¢ 86.6 1 5046 : H H t :
: Tul. :.88.7 i 4748 S : : :
: Aug. 3 89.5 2/: 4646  : 92,7 1 K :
T Sepe 3 9242 2 47,9 & 93,9 B/1 4049 4/: 0042 6/ 49.4 &/:
: Octe 3 79.2 ¢ 41,17 : 80,0 5/: 44,5  : 81.8 7/: 44.0 7/:
: Nove @ 73,7 3 3647 3 4.2 39,7 71.9 8/: 39.1 8/:
: Dece : 54,3 ¢ 2646 : 81,9 : 87,5 1 4940 1 2848 H

”"”»

ellogele el

done as dpportunity in the way of time and location offered. The accumulated

27 days. May 5-3ks |, ,
‘Meximum temperatuge from thermograph for 11 days in August,
and. from September 14 yntil end of year.
13 days. Sep. 1~13.
28 days. Sep. 3-30.
21 days. Cct, 9~31,
13 dayse. Sepe 18«30,
28 days. Oct. 1-28.
27 days,., Nov,3-30, except Novs 5.

WEED CENSUS

Work of the nature of a weed censtis or weed survey has been

volume of fotes along this line is now considerable, but it needs to be

rounded out #nd the énalysis and application made.. Data applicable in this

connection were secured 2lso in connection with the Delta crop census of

1932.
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