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CHAPTER I

INTRODUCTION

Purpose

The purposc of this report is to make of record tho measurc-
ments made and data colioctod through tho office of the Sacramcnto~-

San‘Joaquin Water Supervisor during the 1930 irrigation scason.

Origin and History of Work

‘This work was inaugurated in 1924 through the efforts of the
first Sacramento-San Joaquin River Problems Conforonce and its Pormancent
Committoe working With the former Division of Wator Rightse Tho funds
for the work in tho first yocar were_largely subscribed by the water uscrs
but subsecquontly it has been conducted under legislative appropriations
included in the rcgular bicnnial budgot of the Divisioh. A complcte
description of the origin and history of this work will bo fourd in the
1924 and 1926 Bicnaial Reports of the formor Division of Wator Rights,
in Bullctin Number 4 of the somé Divisi@n, and in Bulletin Number 23 of
the Division of Watcr Resources., The latter bulletin brings together
all data and megsurcments obtained by the Water Supervisor in the five
year period, 1924 to 1928, inclusivc. The roports for sﬁbsoquont indi--
vidual years arc mimeographed as the pyosent report, with the plan to
again bring all data togethar in a printed bulletin at tho cnd of the

second five yoar period.

Scopo
Ls outlined in provious reports this work is divided into (1)
ongincoring investigations, mcasuremonts and collection of records, and

>
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(2) conservation; waste prevention and such administration of the stream
flow as shall fall within the jurisdiction of the Division of Wéter
Resources or be mutually agreed upon by the water users, This report
preéents-chiefly, for permanent record, the results of the engineering
investigations, These comprise measurements and records of the diversions
of water from the Sacramento, Feather, Yuba, American, Merced, Tuolumne,
Stanislaus and San Joaquin rivers within the valley floor and above the
Delta; stream flow measurements throughout the territory, largely in
cooperation with the Water Resources Branch, U, S. Geclogical Survey;
measurements and records of waters returned to the Sacramento and San
Joéquin Rivers; studies of the consumptive use of water in the Sacra-
mento-San Joaquin De;ta in cooperation with the U. S. Department of
"Agriéulture Bureau of Agriéultural Engineering; an annual census of
irrigated areas and crops under all diversions recorded and throughout
the Delta; and observations and investigation of the advance and retreat

of salinity in the Delta channels and Upper Bays.

Organization

The regulear orgenization has included the Water Supervisor,
Assistant Water Supervisor, and three assistant hydraulic enginecrs., The
organization for the cooperative Delta investigations under.the direction
of W W, McLaughlin, associate Chief, Bureau of Agricultural Engineering,
U. 8, Department of Agriculture, has included an hydraulic engincer and
one assistant giving full time to field work,

Under the direction of Martin H. Blote, Assistan; Water Super=-
visor, englineers James M. Brockway and Ralph S. Rose have been responsible

for the work;above Sacramento, the former working from Meridian to Redding
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and the latter from Sacramento to Meridian; Engincer Frederick E. Anderson

has becon responsible for the census of irrigated acrcages and crops in the

Delta, the work in the Delta uplands and that on the Feather, Amcrican,

and Yuba Rivers; and enginscrs Brockway and Rose have carricd out the return

wator and diversions measurcments on the San Joaguin River and its tribu-.

taries, Major O. V. P, Stout has been in charge of thc Dclta Cooperative

work with Engineer Lloyd N, Brown in rosident charge at King Island.

Conservation Features

A comparison of the run-off and water supply conditions in the

1930’ scason with those of the proevious scasons in which the work of the Water

Supervisor has been conducted

is indicated in the following tabulation:

D

.o

*Fntire = o

——

Minimum Flow in Sccond=feet

e s S .
e - e

Run~-off +to :
S

.
.
.
.
-
.
.
.

se o¢ oo 'as e

f Year an F?ancisco: At H At ¢ San Joaquin

: Bay in Per i . 1isa ' sacraonto . Noar

: :Cent of Normal s :  Vernalis

; 1924 ; 28 ; 1470 ; 705 ; 391 ;
: 1025 83 : 1870 2760 ee0
; 1926 ; 57 ; 1030 ; 1330 ; 565 .;
; 1927 ; 114 ; 1960 ; 3420 ; 1290 ;
; 1928 ; 80 ; 1960 ; 2510 ; 840 ;
; 1929 ; 42 ; 1550 ; 2300 ; 565 ;
; 1930 ; 63 : 1680 : 2350 ; 645 ;

. .
3 .

TR 2

*

stations of
in per cent
5, Division

Ndrmal is 40

major tributarics.

-ycar mean (1889-1929) of natural run-off
Prcvious rcports have

at foothill
given run-off

of 50-ycar mcan (1870-1920) as given in Bulletin Number
of Water Rosources.

It will be notcd that as far as the ‘seasonal run-off is

con-
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cerned, 1930 was littlé bettor than 1926. However, tho 1930 ricc acro-
age was considerobly loss than that of 1926 and tho minimum strecam flow
which oceurred, similar to that of 1928 and 1929, was not critical as in
1924 and 1926. No scrious navigation difficulties or éhortagos of water
for irrigation purposcs were rcported in 1930 and the oneroachment in the
Delte of salinity to the extont of 100 parts of chlorine per 100,000
corrosponded closely with the sneroachmont of 1926 and 1929, In 1930,
thorefore, the roguirements for strict consorvation measures and regula-
tion of divorsions through the Water Supervisor's office were somewhat
modificd, and the work was confined largely to the cngineering investi-

gation dealing with the colleetion of rcquired hydrographic data and

records,
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CHAPTER II

MEASUREMENTS OF STREAM FLOW

During the irrigation soason of 1930, strecm flow moasure=-
moents and records have beoen obtained through cooperation with the
Water Rosources Branch of tho U. S Goological Survey for stations
on the Sacrﬁmento Rivor at Komnctt, Red Blﬁff, Butte City, Colusc,
Knights Landing, and Voronaj on the Foather River at Nicolaus; on the
Ameorican River at Fair Oaks and "HY Streoet Bridge, Sacromento; on
the Mokolumne River at Woodbridge and Thornton; and on the San Joaguin
Rivor ncar Vornalis and Newman., Supplementing these, the Wator Supor-
visor has maointained additional stations on upper Butte Creck ono
mile wost of tho East Side Highway, on lower Butte Creck and Butte
‘ Slough, and in conncetion with the San Joaquin rcturn water measurc-
ments (Sce Chapter IV) stations as follows: Stanislaus River at Orango
Blossom Bridge and at Elliot Ranch, Tuolumnc River at Roborts Ferry
Bridge and at Tuolumnc City, Mcrced River at Yosemite Valley Roilroad
Crossing and at the bridge on Hills Ferry Road, Dry Crcck at 014 Viator=-
ford Bridge and at Basso Ranch (ncar Mbdosio), and San Joaquin River

at San Luis Island and at Grayson (Loird Slough).
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TABLE 1

DISCHARGE OF SACRAMENTO RIVER AT KENNETT

Daily Disc

5 e harge in Second-feet
ay  :"hpr. May Jun, Jul, Aug, SeD. Oct.
1 7160 6370 4130 3210 2940 2820 3100
2 6960 6370 4130 3210 2940 2720 2940
3 6960 68760 4130 3210 2940 2770 2880
4 6760 6180 3990 3210 2940 2770 2940
5 6560 5990 3990 3210 2940 2770 2990
6 8370 5990 3850 3210 2940 2820 2990
7 6370 5800 3850 3210 2880 2880 2940
8 6370 5800 3850 3210 2880 3100 2990
9 6180 5620 3850 3210 2880 3450 2990
10 6180 5620 3710 3210 2880 3100 2990
11 5990 5440 3710 3210 2880 2990 2940
12 5800 5260 3710 3210 2880 %100 2990
13 5990 5090 3710 3100 2880 3100 2990
14 8780 5090 3580 3100 2820 3100 2990
15 8360 4920 3580 2990 2820 2990 2990
16 7960 5260 3580 2990 2820 2940 2990
17 7760 5260 3450 3100 2820 2880 2990
18 7560 5090 3450 3100 2820 2880 2990
19 7360 4920 3330 2990 2820 2940 2990
20 7180 4750 3330 3100 2880 2940 2990
21 7160 4750 3330 2990 2880 2940 2940
22 7560 4750 3330 2940 2880 2990 2990
23 7360 4590 3450 2940 2820 - 3100 2990
24 7560 4430 3450 2990 2820 3210 2990
25 7160 4280 3330 2990 2820 3100 2990
26 7560 4280 3330 2990 2820 2990 2990
27 7560 4130 3330 2940 2820 2990 2990
28 7360 4280 3330 - 2940 . 2820 2990 3100
29 6960 4430 3330 2940 2820 2990 2990
30 6760 . 4430 3330 2990 2820 2990 2990
31 4280 2990 2820 2990
Mean 7050 5170 3620 3080 2860 .2980 2990

Ac. Ft,.

for 215000 189000 ~ 176000 177000 184000

Month

420000 318000

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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TABIE 2

DISCHARGE OF SACRAMENTO RIVER NEAR RED BIUFF

ettt ppet
smas———

Daily Diséﬁarge in Second~feet

Day . AP}’Q May “June Jula .Aug; Sep. Octe
1 9860 8600 5100 3660 - 3240 2980 3740
2 9540 8600 5000 3660 3240 2980 3660
3 9220 8900 5000 3580 3150 2980 3490
4 9220 9300 5000 3580 3150 2980 3400
5 8910 ~ 9100 4790 . 3580 3150 2980 3490
6 8600 8900 4690 3580 3060 2980 3490
7 8300 8600 4590 3490 3060 3060 3490
8 8000 8400 4490 3660 3060 3150 3490
9 7710 8200 4390 3490 3060 4010 3580
10 7710 8000 — 4390 3490 3060 4010 3580
11 7710 7800 4300 3490 - 3060 3740 - 3580
12 7160 7600 4200 34:90 3060 3400 3580
13 7180 7400 4100 3490 3060 3490 3580
14 10900 7100 4100 3400 3060 3580 3490
15 13300 6800 4100 3320 3060 3490 3490
16 10500 6600 4010 3240 3060 3400 3490
17 9860 6500 4010 3240 . 3060 3320 3490
18 9540 6400 3920 3320 3060 3320 3490
19 9540 6300 3920 3320 3060 3320 3490
20 9220 6200 3920 3320 3060 3320 3490
21 8910 6100 3920 3320 3060 3400 3580
22 9220 . 6000 3830 3240 3060 3400 3660
23 9220 5980 3920 3150 2980 3490 3580
24 9540 5900 3920 3240 2980 3660 3580
25 9860 5800  'B830 3320 2980 B740 3580
26 . 9220 5700 3830 3240 2980 3660 3580 .
27 10200 - 5600 3830 3240 2980 3490 3580
28 ' 9860 5600 3830 3240 2980 3490 3580
29 9540 5650 3740 3240 2980 3660 3530
30 8910 5430 374Q 3150 2980 3660 3580
31 5320 3240 2980 3580
Mean 9210 7040 4210 3390 3060 3400 3580
Ac.Fbv .
for 548000 433000 251000 208000 188000 © 202000 218000
Month
NOTE: This is a permanent station of the Water Resources Branch of

the U, S, Geological Survey located near the site of the pro~
posed Iron Canyon Dam: Mile 198.6 above Sacramento. This
station is mainteined throughout the year, but the record is
given here for the period of the irrigation season only.
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DISCHARGE OF SACRAMENTO RIVER AT BUITE CITY

TABLE 3

Daily'Dischérge in Secg§§+feet

Day  .jay Tun. Jul, Aug. SeDe Oct.

1 7650 4360 2550 2050 2020 3480

2 7460 4250 2490 2050 2020 3560

3 7460 4140 2430 2050 2050 3560

4 8420 4040 2430 18020 2020 3480

5 8420 3960 2380 " 2020 2020 3320

6 7840 3880 2430 1980 2020 3320

7 7460 3720 2380 1980 2100 3320

8 7080 3640 2320 1980 2180 3320

9 6890 3560 2380 1940 2270 3160

10 6700 3400 2320 1940. 2740 31.60

11 6510 3320 2320 lQ%@TN 3090 3240

12 6320 3240 2270 1980 3020 3240

13 5950 3090 22870 1940 2740 3240

.14 5950 3090 2270 ?1340 2800 3480

15 5770 3020 2220 1910 2870 3400

16 5590 2040 2180 1880 2870 3400

17 5590 2940 2130 1880 2800 3400

18 5590 2870 2090 1880 2800 3400

19 5590 2740 2090 1840 2740 3400

20 5410 2740 2090 1840 2740 3480

21 5230 2740 2090 1880 2740 3480

22 5060 2670 2090 1880 2870 3560

23 5060 2670 2050 1880 3020 | 3640

24 4890 2670 2050 1910 3090 3560

25 4720 2670 2090 1940 3240 3480

26 4460 2670 2050 1940 3400 3480

a7 430Q - 2610 2090 1940 3400 3480

28 4210 2610 2050 1940 3320 3480 .

29 4210 2610 2050 1940 3320 3400

30 4480 2550 2050 1980 3400 3400

31 4480 S 2050 1980 3400

Mean 5960 3180 2220 1940 2720 3410

‘AceFte

for 366000 189000 136000 119000 162000 210000

Month ‘

NOTE: Gegings taken near Butte City Bridge, Mile 116 above
Station maintained by Water Resources

Branch of the U. S. Geological Survey under coopera-
tive agreement.

Sacramento.
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TABLE 4

DISCHARGE OF SACRAMENTO RIVER AT COLUSA

- s LA ——

Deily Disecharge in Second-feed

Day  .jfmy Tan. Tule Aug. Sep. Dot

1 7600 4370 . 2420 1800 1800 3570
2 7600 4280 2420 1740 1800 . 3570
3 7600 4100 2280 1740 1860 3660
4 8030 3920 2280 1740 1860 3570
5 8910 3920 2280 1740 1860 3480
6 8360 3830 2280 1740 1920 3480
7 7500 3740 2220 1740 1980 3390
8 7200 3650 2160 1680 1980 3390
9 7000 3470 2100 1680 2100 3390
10 6800 ' 3470 2160 1680 2350 3300
11 6600 3290 . 2100 1680 2950 3390
12 6400 3290 2040 1680 2030 - 3390
13 6100 3200 2040 1740 R870 3480
14 5810 3110 2040 1740 2870 3570
15 5720 3030 1980 1740 2950 3570
18 5630 2950 (1980 1680 2930 3570
17 5540 2870 1860 1680 2950 3570
18 5540 2870 1860 1680 2870 3570
19 5540 2710 1860 1680 2870 3570
20 5360 - 2630 1860 1680 2870 3570
21 5270 2630 1860 1680 2870 3570
22 5090 2630 1860 1680 2950 3570
23 5090 2630 1860 1680 3110 3660
24 5000 2560 1800 1740 3110 3660
25 4820 2630 1800 1740 3200 3570
26 4640 2560 1800 1740 3380 3570
27 4460 2490 1800 1740 3470 3570
28 4280 2490 1800 = 1740 3290 3570
29 4190 2490 1740 1740 3290 3480
30 4370 2420 1740 1800 3290 3480
31 4460 1740 1800 3480
Mean 6020 3140 2000 1720 2690 3520
LcJFT. .

for 370000 187000 123000 106000 160000 216000
Month '

NOTE: Gagings taken near Colusa Bridge, Mile 89.,4 above
Sacramento. Station maintained by Water Resources
Branch of the U, S. Geological Survey under cooper~
ative agreement, '
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o e——

TABLE 5

DISCHARGE OF S.CRLMENTO RIVER AT KNIGHT'S LANDING

Day

‘ Daily Discharge in Second-feet

Tl

May

Jun, Jul, Aug. Sep. Oct,

1 8200 4630 2020 1500 1780 3700

2 8200 4630 2020 1500 1780 3920

3 8200 4450 1900 1500 1740 4000

4 8670 4270 1900 1800 i870 4000

5 9620 4150 1900 1500 1920 3920

6 2020 4030 1900 1500 1920 3780

7 8100 3970 1850 1540 1960 3620

8 7770 3850 1820 1540 2050 3620

9 7560 3740 1780 1500 2140 3620

10 7340 3580 1740 1540 2290 3620

11 7120 3410 1780 1540 2540 3480

12 6910 3300 1780 1500 2970 3550

13 6580 3080 11780 1500 3190 3620

14 6270 2860 1820 1500 3240 3550

15 6180 2700 1780 1500 3300 3780

16 6080 2590 1700 1500 3300 3780

17 5980 2390 1660 1500 3300 3780

18 5980 2390 1620 1500 3300 3700

19 5980 2290 1580 1420 3300 3700

20 5790 2240 1540 1420 3300 3700

21 5690 2190 1540 1380 3240 3620

22 5500 2290 1500 1420 3240 3620

23 5500 2340 1500 1420 3140 3700

24 54.60 2290 1500 1500 3240 3780

- 25 5210 2290 1500 1540 3360 3850

26 5010 2190 1500 1540 3410 3850

27 4810 2140 1500 1580 3460 3850

28 4620 2100 1500 1620 3460 3780

29 4520 2100 1450 1660 3460 3780

30 4720 2100 1450 1700 3410 3780

31 4810 1450 1740 3780

Mean 6500 3020 1690 1520 2820 3740
LeoFte

for 400000 180000 104000 93500 168000 230000
Month

2

NOTE: Gegings are taken at the Railroad Bridge at Knights
Landing at Mile 34.,0 above Sacramento and therefore
include the water entering the river from the Back

Borrow Pit of Reclamation District 787.

Station

maintained by Water Resources Branch of the U. S,

Geological Survey. under cooperative agreement,

10
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TABLE 6

DISCHARGE OF SACRAMENTO RIVER AT VERONA

Day : Daily Discharge in Second-feet
:Apr ° M&y JUII. Jul . A.ugo Sep » Octe
1 31200 20900 12200 . 3780 2750 3600 . 6670
2 30300 20000 12000 3640 2640 3360 7120
3 28900 19800 11400 3560 2750 3240 7270
4 27800 20500 10800 3480 2750 3600 7270
5 26600 21600 10200 3400 2530 3730 7120
6 26400 21400 10000 3320 2530 3730 6670
7 26200 20300 9800 3240 2750 3730 6370
8 26000 19600 9600 3160 2840 3990 6520
9 25900 18900 9200 3080 2640 3990 6520
10 26200 18100 8800 3060 2750 4250 6370
11 25200 17400 8400 3040 2750 4520 6370
12 23900 16800 8000 3020 . 2640 5220 6520
13 22700 16100 7400 3000 2640 5640 6370
14 24100 16100 6800 2990 2640 5780 6070
15 27300 15900 6600 2980 2640 5780 6520
16 28900 15500 6200 2970 2750 5780 6520
17 30300 15300 5800 2800 2640 5780 6520
18 29800 15900 5400 2640 2750 5780 6370
19 28500 16400 5020 2640 2640 5920 86370
20 27600 16400 4890 2640 2540 5920 6370
21 27300 16400 4760 2640 2540 5920 6220
22 26900 15900 4760 . 2530 2650 5780 6220
23 26900 14900 47860 2530 2760 5360 6370
24 27100 14200 4760 2640 3000 5780 6370
25 26900 13800 4760 2750 3120 6070 6520
26 25900 13400 4500 2640 3120 . BR20 6520
27 24800 13000 4370 2750 3240 6220 6370
28 23600 12600 4220 2750 3240 6370 6220
29 22300 12400 4070 2530 3360 6370 6370
30 21600 12400 3920 2640 3360 6070 . 6220
31 ' 1260Q 2640 3480 6370
Mean 26600. 16600 7110 2950 2810 5120 6510
Ac.Ft.

for 1580000 1020000 .425000 181000 173000 305000 400000
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 is only a short distance above the upstream limit of
the tide effect. Station maintained by Water Resources Branch
of the U. S. Geological Survey under cooperative agreement.,
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DISCHARGE OF SACRAMENTO RIVER AT SACRAMENTO

TABLE 7

Day ° Daily Discharge in Second-feet
:May Jun, Jule Aug e Sepe Octe
1 24800 14800 4240 2560 3550 7080
2 24300 14300 4040 2460 3220 7520
3 24400 13700 3970 2610 3120 7700
4 25100 13200 3930 2590 3470 7760
5 25500 13000 - 3750 2390 3620 7520
6 25000 13000 3620 2360 v 3670 7030
7 23900 13100 3550 25680v - 3720 6760
8 23400 12700 3360 24601 3910 6870
] 22200 11900 3280 2460 3980 6840
10 . 21100 11400 3190 2580 4240 6650
11 20300 11200 3170 2650 4590 6710
12 19800 10900 3150 2470 5280 6840
13 19700 10100 3090 2490 5790 6550
14 20000 9240 3100 2550 5930 6370
15 19900 8740 3020 2530 5900 6920
16 19000 8110 2990 - 2620 5900 6840
17 19400 7770 2820 2480 5890 6840
18 20500 7250 2610 - 2610 5980 6600
19 21400 6690 2670 2450 6070 6580
20 21.600 6250 - 2610 2370 6100 6520
21 21800 5980 2520 - 2350 6100 6340
22 20700 5870 2390 2480 5980 6320
23 19200 5790 - 2400 2620 5570 6480
24 18500 5640 2540 2910 5990 6450
25 18000 5650 2610 3020 6350 6670
26 17500 5190 2500 3000 6490 -~ 6610
27 17200 5060 2610 3140 6570 6460
28 16900 4840 2610 3150 6680 6310
29 16400 4640 2400 3320 6650 6440
30 15800 4380 2450 3270 6400 6300
31 15600 2480 3410 6460
Mean 20600 9010 3020 2680 5220 6750
Ac JFt. _
for 1267000 536000 186000 165000 311000 415000
Month ‘

NOTE: This represents the flow past Sacramento (below the

City of Sacramento intake) to the Delta.

The dis-

charges of this table have been computed by adding

to the measured Verona discharges the measured inflow
of return water and American River and subtracting
therefrom the measured diversions between Verona and
A gaging station is not maintained at
Sacramento because of tidal action.

Saeramento.

12
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/

TABLE 8

DISCHARGE OF BUTTE CREEK NEAR EAST SIDE HIGHWAY

Day i Daily Discharge in Second-feet
:Apr, May Jun, Jule Aug. Seps Octe
1 372 117 1 0 26
2 365 103 1 0 28
3 357 90 1 0 30
4 ! 350 72 1 0 32
5 ! 342 72 1 0 B4
6 = 335 69 1 0 36
7 ° 327 66 1 0 38
8 e 320 63 1 ! 0 40
9 £ 312 60 1 ! 0 42
10 305 58 1 ! 0 44
11 , 297 55 1 = ) 46
12 B 290 52 1 o ) 48
13 o 282 49 1 A 1 50
14 275 46 1 o 2 51
15 - 282 44 1 3 51
16 o 289 41 0 4 52
17 o 297 38 0 5 52
18 o 305 35 0 o 6 52
19 @ 203 33 0 - 7 53
20 o 280 30 0 . 8 54
21 267 27 0 ' 10 55
22 o 253 24 0 ' 12 56
23 = 239 22 0 14 56
24 225 19 0 16 56
25 ! 212 16 0 16 58
26 1 198 13 0 16 60
27 185 11 0 18 62
28 : 171 8 0 20 64
29 157 5 0 22 66
30 144 2 0 24 68
31 130 0 70
Mean 257 4407 005 6Q8 49 .Z
Ac . Ft.
for 16800 2660 30 405 3030
Month :

NOTE: This record is estimated from current meter measurements and

occasional staff gage readings.

Station is located at bridge

one mile west of the FEast Side Highway.
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TABLE 9

DISCHARGE OF FEATHER RIVER AT NICOLAUS

' Daily Discharge in Second-feet

Day

oo oo

' May Jun, Jul, Aug, Sep. Oct,
1 10500 - 6130 1010 849 1310 2950
2 10100 5690 1080 835 1040 3050
3 10500 5410 1120 ~ 842 1010 3050
4 12500 4870 1150 793 1310 2950
5 12300 4610 1230 658 1310 2950
8 10900 4610 989 793 1350 2550
7 10300 4350 919 821 1470 2350
8 10100 4090 828 814 1550 2650
9 9720 3850 856 828 1470 2700
10. 9160 3490 884 863 1590 2700
11 8620 3610 891 821 1630 2750
12 8260 3380 - 870 676 - 1860 2750
13 7920 3160 863 814 1940 2500
14 8090 2850 807 . B49 1990 2260
15 8090 2850 864 898 2080 2600
16 7920 2700 718 898 1940 2650
17 7920 2170 712 884 1990 2650
18 8800 2260 670 828 2120 2600
19 8980 2220 664 658 2220 2600
20 8980 2080 894 765 2300 2600
21 9160 2260 876 842 2300 2400
22 8440 2450 586 884 2040 2500
23 7750 2300 744 1010 1720 2600
24 7240 2040 856 1270 2220 2550
25 7240 1940 856 1270 2350 2650
26 6920 1680 856 1080 2500 2700
a7 6600 1470 891 1230 2400 2550
28 6600 1390 835 1270 2450 2500
29 6440 1350 652 1270 2450 2600
30 7080 1270 807 1230 2400 2600
31 6760 849 1350 . 2650
Mean 8710 3080 848 932 1880 2650
Ac.Ft,.
for 536000 183000 52000 57300 112000 163000
Month _
Mo nthlg '
Liyersions o3 1819 1387 2516 519 45
Nicolaus
Discharge
to Sacto

River 556000 181000 50600 54800- 111000 163000
Acre~Ft. '

NOTE: Gagings at Nicolaus Bridge, Mile 9.6 above mouth of River.
Station maintained by Water Resources Branch of the U. S.
Geological Survey under cooperative agreement.

.14
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TABLE 10

DISCHARGE OF AMERICAN RIVER AT SACRAMENTO

=

Daily Discharge in Second~feet

Day : May -~ Jun, Jule Auge SeDs Octe.
1 4020 2820 750 184 205 . 388
2 4400 2520 721 180 151 436
3 4720 2520 750 184 130 469
4 4720 2680 760 172 142 478
5 4020 3050 640 180 148 436
6 3720 3350 622 168 210 359
7 3800 3650 586 164 is4 420
8 3880 3420 541 154 154 380
9 3500 3050 505 164 168 352
10 3200 2980 . 478 . 184 151 317
11 3050 3200 487 184 225 331
12 . 3200 3200 487 172 230 345
13 3800 3050 428 184 268 210
14 4180 2820 373 225 215 331
15 4180 2450 359 205 184 373
16 3800 2220 373 188 225 352
17 4250 2380 331 151 245 352
18 4880 2220 317 142 262 262
19 5200 2000 317 142 230 235
20 5520 1790 298 168 235 172
21 5680 1550 262 164 262 151
22 5040 1480 220 164 220 130
23 4560 1360 192 176 256 136
24 4560 1250 245 192 274 125
25 4560 1190 210 157 292 142
26 4400 1050 205 160 304 139
27 4560 1010 200 176 338 133
28 4560 952 184 215 345 139
29 4250 890 176 225 268 130
30 - 3720 800 154 200 359 133
31 3200 176 225 130
Mean 4230 2230 398 179 2?9’ 274
Ac.Ft.
for 260000 133000 24500 11000 13600 _ 16800
Month \
Monthly
Diversions
Below 28 50 31 18 12 24
Gaging ,
Station
Discharge
to Sacto.

River 260000 133000 24500 11000 13600 16800
Acre-Ft, '

NOTE: Gagings at "H" Street Bridge, 6.0 miles above mouth.
Station maintained by Water Resources Branch of the ’
U. S. Geological Survey under cooperative agreement.

15
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TABIE 11

DISCHARGE OF MOKELUMNE RIVER AT WOODBRIDGE

"
%

———

Daily Discharge in Second-feet

oa ®e

Day

Apr, May Jun, ~ Jul, Aug, Sep. Oct,
1 275 48 1120 3.6 190 184 196
2 340 43 898 2.7 158 94 377
3 ‘188 53 581 2.7 221 328 390
4 38 98 1160 3,6 41 331 382
5 327 391 955 4,2 118 350 364
"6 1220 746 1220 5.5 196 357 137
7 1330 723 1610 5.5 221 350 316
8 501 838 2100 6% 235 68 398
9 61 769 2310 102 214 213 340
10 17 680 1450 146 232 201 364
11 9 620 1140 180 45 512 374
12 645 580 1450 268 120 327 396
13 25 680 1510 233 209 327 388
14 70 1080 1390 24 228 327 388
15 82 1330 1240 102 249 73 381
16 79 1300 1100 253 256 221 BBL
17 84 1130 1030 260 106 312 B4
18 79 1180 930 223 31 305 381
19 114 1480 884 201 103 305 352
20 112 1740 899 208 196 312 108
21 115 2060 795 33 258 298 B4
22 110 2480 174 77 256 81 206 .
23 71 2520 320 138 271 211 396
24 56 2240 102 177 164 359 374
_ .25 61 2140 20 162 36 327 396
26 60 1930 8 155 114 320 388
27 54 2000 5.5 201 303 334 146
28 62 2140 5 26 301 334 284
29 59 2280 5 . 153 - 301 89 350
30 79 2200 4,2 174 316 185 531
31 1670 162 286 441
Mean 192 1260 881 121 192 264 534
Ac,Ft,.
for 11400 77500 52400 7440 11800 15700 20500
Month :

NOTE: Gaging station located just below Woodbridge Irrigation Dist-
rict's Dam at Woodbridge, Station maintained by Water Resources
Branch of the U. S. Geological Survey throughout the year, but
the record is given here for the period of the irrigation season
only.
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TABLE 12
DISCHARGE OF MOKELUMNE RIVER AT THORNTON
Day | __Daily Discharge in Second-feet
¢ Apr. May Jun, Jule Ange SO . Oct,
1 299 73 1250 27 194 238 192
2 308 49 1040 25 193 158 301
3 288 .50 Aok 24 222 236 380
4 82 58 ' 23 137 378 370
5 91 178 Fok .. 23 101 358 260
) 962 652 1120 23 191 378 210
7 1170 666 1450 24 226 378 252
8 833 - 780 Aok 26 250 193 360
9 191 780 33 238 171 350
10 89 728 . 122 234 299 350
11 54 656 172 139 318 380
12 39 632 228 89 - 338 400
13 37 680 *k 290 191 328 400
14 65 988 1340 152 236 328 400
15 92 1230 1140 78 272 188 390
16 94 - ¥ 217 281 165 390
17 94 ok 290 177 290 390
18 98 | 936 263 80 308 390
19 98 910 223 79 308 380
20 132 884 240 171 318 192
21 132 780 130 217 318 69
22 131 263 82 247 174 120
23 110 308 161 281 169 353
24 85 148 171 236 330 290
- 25 72 74 212 110 348 430
26 74 58 185 83 318 410
27 63 42 111 235 338 230
28 67 36 78 308 348 240
29 60 32 209 308 191 360
30 70 29 228 318 161 528
31 * 180 308 518
Mean 199 137 205 279 339
Ac.Ft.
for = 11800 ' 8420 12600 16600 20800
Month :

* May 16-31, station not rated.
** No record of flow obtained.
NOTE: This station is located near Thornton at the lowest point on
the river whiech is above tidal effect. Station maintained by
Water Resources Branch of the Ue. S. Geological Survey.
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TABLE 13

DISCHARGE OF SAN JQAQUIN RIVER NEAR VERNALIS

18

Day

| Dally Discharge in Second-feet

:_Apr. May Jun, Juls Aug, Sep. Oct.e
1 3260 2220 2560 1630 768 1240 1840
2 2940 2080 1900 1570 725 1210 1900
3 2700 2020 1720 1570 725 1210 1900
4 2350 ‘2210 1780 1570 745 1240 1900
5 2350 2280 1780 1600 - 725 1240 1840
6 2210 2350 2560 1540 705 1240 1840
7 2020 2280 2560 1510 665 1270 1780
8 2280 2080 2700 1450 645 1300 1720
9 3020 1960 3020 1390 835 1300 1720
10 2940 1840 3180 1360 955 1330 1720
11 2630 1840 3020 1390 980 1360 1660
12 2490 1780 2780 1330 980 1420 1660
13 2140 1660 2420 1360 955 1420 1660
14 3020 1540 3430 1390 980 1450 1660
15 2860 1450 4250 1330 955 1540 1630
16 2280 1390 4350 1270 955 1540 1600
17 2140 1360 4850 1210 980 1540 1630
18 2080 1420 4750 1210 1030 1480 1630
19 2140 1420 4150 1180 1060 1420 1600
20 2140 1840 3100 1180 1060 1630 1630
21 2350 3020 2860 1130 930 1630 1570
22 2560 2780 2560 1000 790 1480 1570
23 2860 3020 2350 980 745 1510 1570
24 3020 2940 2420 956 812 1510 1540
25 3180 2700 2280 930 930 1540 1570
26 3180 3180 2080 955 1080 1540 1540
27 2780 2780 1960 955 1100 1540 1570
28 2640 2700 1840 880 1080 1540 1600
29 2500 2780 1720 858 1160 1630 1570
30 2360 2860 1690 858 1240 1690 1570
31 2860 812 1210 1540
Mean 2580 2210 2750 1240 920 1430 1670
AcJFte. - :
for 154000 136000 164000 76200 56600 85100 103000
Month

NOTE: Gaging station located at Durham Ferry Bridge below the junction
of Stanislaus and San Joaquin Rivers. Station maintained by
Water Resources Branch of the U. S. Geologlcal Survey under

cooperative agreement.
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CHAPTER III
MEASUREMENT OF DIVERSIONS

Measurements and records of diversions in 1930 have included .
those from the Sacramento River and its tributaries within the valley
floor, those to the Delta Uplénds from San Joaquin River, 0ld San Joa-
quin River and Tom Paine Slough and those on the Stanislaus, Tuolumne,
Merced, and San Joaquin Rivers and Dry Creek as obtained in connection
'with the retgrn water measurements (See Chapter IV). This report
records a total of 493 diversions, segregated to the various sources as
follows: Sacramento River 251, Colusa Trough 11, Back Borrow Bit (carry-
ing drainage water from Colusa Basin along the back levees of Reclamation
Districts 108 and 787) 5, Lowor Butto Croek and Buttec Slough 16, By-pass
and Drainege Channols 13, Foathor River 37, Yuba River 6, Amorican
River 29, diversions to Delta Uplands from 0ld San Joaguin River 11,
from Tom Paine Slough 7, fram San Joaquin River (bolow Durham Forry
Bridge) 30, and from Cache Slough 1, San Joaquin River (above Durhem
Forry Bridge) 18, Stanislaus Rivor‘ 11, Tuolumne River 9, Dry Creck 7,
and Merced River 21.

Under the systom for obtaining the diversion records, pump
operators have kept deily rcocords on blanks furnished by the Water
Supervisor. Thesc rccords are collected monthly by the field er‘xgineers
at the same timo that the readings of the electric meters are recorded.
In order to establish the rolatidn between power input and water pumped,
as many as possible current meter measurements of discharge arc made
throughout thc season., With the daily operation records available it

hasv beon possible to compile fram the monthly diversions as computed
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fran the power record, a daily diversion record for each plant. in
this report and the tables of this chapter it is only possible to
publish the record of monthly diversions for each plant., However,
the daily diversion records have been’cdmpiled as a supplemental
report and this is on file and available for reference in the offico

of the Division of Watcr Resources.
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SUMMARY OF SACBAMENTO RIVER DIVERSIONS (ACRE-FEET)
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SACRAMENTO RIVTR DIVERSIONS
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CHAPTER I

INTRODUCTION

Purpose.

The purposc of this roport is to make of record tho measurc-
ments made and data colioctod through tho office of the Sacramonto-

San-Ioaquin Water Supervisor during the 1930 irrigation soason.

Origin and History of Work

‘This work was inaugurated in 1924 through the efforts of the
first Sacrameonto-San Joaguin River Problems Confceronce and its Permanent
Committoe working With the former Division of Wator Rightse The funds
for the work in tho first ycar Werenlargoly subscribed by tho water uscrs
but subse@uontly it has been conducted under legislative appropriations
included in the rogular biennial budgot of the Divisioh. A complcte
description of the origin and history of this work will bo foumd in the
1924 and 1926 Bicnnial Reports of the formor Division of Wator Rights,
in Bulletin Number 4 of the somé bivisian, and in Bulletin Number 23 of
the Division of Watcr Resources. The latter bulletin brings together
all data and measurcments obtained by the Water Supervisor in the five
&ear period, 1924 to 1928, inclusivc. The rcporfs for subsoquont indi--
vidual years arc mimeographed as the prosent report, with the plan to
again bring all data togethar in a printed bulletin at the ond of the

sccond five yoar period.

Scopo
Ls outlined in provious rceports this work is divided into (1)
cngincoring investigations, measuremonts and collection of records, and

>
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§

(2) conservation; waste prevention and such administration of the stream
flow as shall fall witﬁin the jurisdiction of the Division of Water
Resources or be mutually agreed upon by the water users., This report
preSents-chiefly, for permanent record, the results of the engineering
investigations, These comprise measurements and records of the diversions
of water from the Sacramento, Feather, Yuba, American, Merced, Tuolumne,
Stanislaus and San Joaquin rivers within the valley floor and above the
Delta; stream flow measurements throughout the territory, largely in -
cooperation with the Water Resources Branch, U, S, Geclogical Sur#ey;
measurements and records of waters returnéd to the Saecramento and San
Joéquin Rivers; studies of the consumptive use of water in the Sacra-
mento-San Joaquin Delta in cooperation with the U. S. Department of
~'Agriéulture Bureau of Agriéultural Engineering; an annual census of
irrigated areas and crops under all diversions recorded and throughout
the Delta; and observations and investigation of the advance and retreat

of salinity in the Delta channels and Upper Bays.

Organization

The regular organizationﬂhas included the Water Supervisor,
Assistant Water Supervisor, and‘three assistant hjdfaulic enginecrs. The
organization for the cooperative Delta investigstions under the direction
of We W, McLaughlin, associate Chief, Bureau of Agricultural Enginecring,
U. S. Department of Agriculture, has included an hydraulic engincer and
one assistant giving full time to field work,

Under the diresction of Martin H. Blote, Assistant Water Supérr
visor, eng&ﬁeers James M. Brockway aﬁd Ralph S. Rose have been responsible

for the work above Sacramento, the former working from Meridian to Redding
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and the latter from Sacramento to Meridian; Engineer Frederick E. Anderson
has bcen responsible for the census of irrigated acrcages and crops in the
Delta, the work in the Delta uplénds and that on the Feather, Amcrican,

and Yuba Rivers; and engineers Brockway and Rose have carriced out the rcturn
water and diversions moasurcmcnts on the San Joaguin River and its tribu-
taries, Major O. V. P. Stout has been in‘chargo of thc Delta Coéperativo

work with Engineer Lloyd N, Brown in rosident charge at King Island.

Conservation Features

A comparison of the run-off and water supply conditions in thc
1930‘ scason with thosc of the previous scasons in which the work of the Water

Supervisor has been conducted is indicated in the following tabulation:

— s sttt e
—— e o - Go———

*Entire = ¢

Run-off to Minimum Flow in Sccond-feet
S

»e se o0
s 90 o oo

Year an F?ancisco: At : At : San Joaquin ;
X Bay in Por i Colusa : Sacratiento : Noa? :
: :Cent of Normal ¢ ¢__Vernalis ¢
; 1924 ; 28 ; 1470 ; 705 ; 391 ;
: 1025 83 : 1870 2760 ee0
; 1926 ; 57 ; 1030 ; 1330 ; 565 ;
; 1927 ; 114 ; 1960 ; 3420 ; 1290 ;
; 1928 ; 80 ; 1960 ; 2510 ; 840 ;
; 1929 ; 42 ; 1550 ; 2300 ; 5656 ;
: 1930 63 : 1680 : 2350 : :

645

. .
. .

* Normol is 40-ycar mean (1889-1929) of natural run-off at foothill
stotions of major tributarics. Prcvious rceports have given run-off
in per cent of 50-year mcan (1870-1920) as given in Bullcetin Number
5, Division of Watecr Rosourccs.

It will be notcd that as far as thc ‘seasonal run-off is con-
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cerned, 1930 was littlé botter than 1926, Howoever, tho 1930 ricc acro-
age was considcerobly less than that of 1926 and the minimum strcam flow
which oceurred, similar to that of 1928 and 1929, was not eritical as in
1924 and 1926. No scrious navigation difficultios or éhortagos of water
for irrigation purposcs were rcported in 1930 and the oncroacklment in the
Delta of salinity to tho extent of'lOO parts of chlorine por 100,000
corresponded closcly with the on&roachment‘of 1928 and 1929.  In 1930,
thorefore, the rogquircments for strict consorvation measures and regula-
tion of diversions through the Water Supervisorts office were someowhat
modificd, and the work was confined largely to the cngineering investi-
gation dealing With the colleetion of roquired hydrographic data and

records,
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CHAPTER II

MEASUREMENTS OF STREAM FLOW

During the irrigation soason of 1930, stream flow moasure-
monts and records have been obtained through cooperation with the
Wator Resources Branch of the U, S. Goological Survey for stations
on thc Sacramento River at Kennott, Red Blﬁff, Butte City, Colusa,
Knights Landing, and Voronay on the Foather Rivor at Nicolaus; on the
Ameorican River at Fair QOaks and "HY Streoct Bridge, Sacromento; on
the Mokolumne River at Woodbridge and Thornton; and on the San Joaguin
River ncar Vornalis and Nowman. Supplementing these, the Wator Super-
visor has maintained additional stations on upper Butte Crock ono
milec west of the East Side Highway, on lower Butte Creeck and Butte
' Slough, and in conncetion with the San Joaquin return water mecasure-
ments (Sce Chapter IV) stations as follows: Stanislaus River at Orango
Blossom Bridge and at Elliot Ranch, Tuolumnc River at Roborts Ferry

Bridge and at Tuolumnc City, Mcrcoed River at Yosemito Valley Railroad

Crossing and at the bridge on Hills Ferry Road, Dry Crecek at 014 Vater
ford Bridge and at Basso Ranch (nocar Mbdosto), and San Joaquin River

at San Luis Island and at Grayson (Leird Slough).
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TABLE 1

DISCHARGE OF SACRAMENTO RIVER AT KENNETT

e .

o ———— wo——
i ot ———

Daily Discharge in Second-feet

Day . ipr. May Jun, Jul,. Auge Sep. Octe
1 7160 6370 4130 3210 2940 2820 3100
2 6960 6370 4130 3210 2940 2720 2940
3 6960 6760 4130 3210 2940 2770 2880
4 6760 6180 3990 3210 2940 2770 2940
5 6560 5990 3990 3210 2940 2770 2990
6 6370 5990 3850 3210 2940 2820 2990
7 6370 5800 3850 3210 2880 2880 2940
8 6370 5800 3850 3210 2880 3100 2990
9 6180 5620 3850 3210 2880 3450 2990

10 6180 5620 3710 3210 2880 3100 2990

11 5990 5440 3710 3210 2880 2990 2940

12 5800 5260 3710 3210 2880 3100 2990

13 5990 5090 3710 3100 2880 3100 2990

14 8780 5080 3580 3100 2820 3100 2990

15 8360 4920 3580 2990 2820 2990 2990

16 7960 5260 3580 2990 2820 2940 2990

17 7760 5260 3450 - 3100 2820 2880 2990

18 7560 5090 3450 3100 2820 2880 2990

19 . 7360 4920 3330 2990 2820 2940 2990

20 7160 4750 3330 3100 2880 2940 2990

21 7160 4750 3330 2990 2880 2040 2940

22 7560 4750 3330 2940 2880 2990 2990

23 7360 4590 3450 2940 2820 - 3100 2990

24 7560 4430 - 3450 2990 2820 3210 2990

25 7160 4280 3330 2990 2820 3100 2990

26 7560 4280 3330 2990 2820 2990 2990

27 7560 4130 3330 2940 2820 2990 2990

28 7360 4280 3330 - 2940 2820 2990 3100

29 6960 4430 3330 2940 2820 2990 2990

30 6760 . 4430 3330 2990 2820 2990 2990

31 4280 _ 2990 2820 2990

Mean 7050 5170 3620 3080 2860 .2980 2990
Ac. Ft.

for 420000 318000 215000 189000 176000 177000 184000
Month :

NOTE: This is a permanent sitation 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 onlye.
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TABLE 2

DISCHARGE OF SACRAMENTO RIVER NEAR RED BLUFF

eradyons

——
———

0 Daily Discharge in Second~feet

Day‘ :_Apr, May Jun. Jul. Aug. Sepe Octe
1 9860 8600 5100 3660 3240 2980 3740

2 9540 8600 5000 3660 3240 2080 3660

3 9220 8900 5000 3580 3150 2980 3490

4 - 9220 9300 5000 3580 3150 2980 3400

5 8910 9100 4790 3880 3150 2980 3490

6 8600 8900 4690 3580 3060 29280 3490

7 8300 8600 4590 3490 3060 3060 3490

8 8000 8400 4490 3660 3060 3150 3490

9 7710 8200 4390 3490 3060 4010 3580

10 7710 8000 — 4390 3490 3060 4010 3580
11 7710 7800 4300 3490 3060 3740 3580
12 7160 7600 4200 3490 3060 3400 3580
13 7160 7400 4100 3490 3060 3490 3580
14 10900 7100 4100 3400 3060 3580 3490
15 13300 6800 4100 3320 3060 3490 3490
16 10500 8600 4010 3240 3060 3400 3490
17 9860 6500 4010 3240 3060 3320 3490
18 9540 6400 3920 3320 3060 3320 3490
19 9540 6300 3920 3320 3060 3320 3490
20 9220 6200 3920 3320 3060 3320 3490
21 8910 6100 3920 3320 3060 3400 3580
22 9220 - 6000 3830 3240 3060 3400 3660
23 9220 5980 3920 3150 2980 3490 3580
24 9540 59200 . 3920 3240 2980 3660 3580
25 9860 5800 13830 3320 2980 3740 3580
26 - 9820 5700 3830 3240 2980 3660 3580 .
27 10200 - 5600 3830 3240 2980 3490 3580
28 " 9860 5600 3830 3240 2980 3490 3580
29 9540 5650 3740 3240 2980 3660 3580
30 8910 5430 3740 3150 2980 3660 3580
31 5320 3240 2980 3580
Mean 9210 7040 4210 3390 3060 3400 3550

Ac.Fbe
for 548000 433000 251000 208000 188000 = 202000 218000
Month

NOTE: This is a permanent station of the Water Resources Branch of
the U, S. Geological Survey located near the site of the pro~

posed Iron Canyon Dam: Mile 198.6 above Sacramento.

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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DISCHARGE OF SACRAMENTO RIVER AT BUTTE CITY

TABLE 3

et et ot e -

Day

Daily Discharge in Sec;gﬁ—:feet

May

Jun. Jul. Aug. Sepe Octe

1 7650 4360 2550 2050 2020 3480

2 7460 4250 2490 2050 2020 3560

3 7460 4140 2430 2050 2050 3560

4 8420 4040 2430 18020 2020 3480

5 8420 3960 2380 2020 2020 3320

6 7840 3880 2430 1980 2020 3320

7 7460 3780 2380 1980 2100 3320

8 7080 3640 2320 1980 2180 3320

9 6890 3560 2380 1940 2270 3160

10 6700 3400 2320 1940 2740 3160

11 6510 3320 2520 1980 - 3090 3240

12 6320 3240 2270 1980 3020 3240

13 5950 3090 2270 1940 2740 3240

14 5950 3090 2270 1840 2800 3480

15 5770 3020 2220 1910 2870 3400

16 5590 2940 2180 1880 2870 3400

17 5590 2040 2130 1880 2800 3400

18 5590 2870 2090 1880 2800 3400

19 5590 2740 2090 1840 2740 3400

20 5410 2740 2090 1840 2740 3480

21 5230 2740 2090 1880 2740 3480

22 5060 2670 2090 1880 2870 3560

23 5060 2670 2050 1880 3020 . 3640

24 4890 2670 2050 1910 3090 3560

25 4720 26170 2090 1940 3240 3480

26 4460 2670 2050 1940 3400 3480

27 430Q - 2610 2090 1940 3400 3480

28 4210 2610 2050 1940 3320 3480 .

29 4210 2610 2050 1940 3320 3400

30 4460 2550 2050 1980 3400 3400

31 4460 : 2050 1980 3400

Mean 5960 3180 2220 1940 2720 3410

AceFte

for 366000 189000 136000 119000 162000 210000

Month : _

NOTE: Gagings taken near Butte City Bridge, Mile 116 above
Station maintained by Water Resources

Branch of the U. S. Geological Survey under coopera-
tive agreement.

Sacramento.
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TABLE 4

DISCHARGE OF SACRAMENTO RIVER AT COLUSA

: Daily Discharge in Second-feet

Day :May Jun, Jule Augs Sep. Octe
1 7600 4370 . 2420 1800 1800 3570
2 7600 4280 2420 1740 1800 . 3570
3 7600 4100 2280 1740 1860 3660
4 8030 3920 2280 1740 1860 3570
5 8910 3920 2280 1740 1860 3480
6 8360 3830 2280 1740 1920 - 3480 .
7 7500 3740 2220 1740 1980 3390
8 7200 3650 2160 1680 1980 3390
9 7000 3470 2100 1680 2100 3390

10 6800 3470 2160 1680 2350 - 3300

11 6600 3290 . 2100 1680 2950 3390

12 6400 3290 2040 1680 3030 - 3390

13 6100 3200 2040 1740 2870 2480

14 5810 3110 2040 1740 2870 3570

15 5720 3030 1980 1740 2950 3570

16 5630 2950 /1980 1680 = 2950 3570

17 5540 2870 1860 = 1680 2950 3570

18 5540 2870 1860 1680 2870 3570

19 5540 2710 1860 1680 2870 3570

20 5360 - 2630 1860 1680 2870 3570

21 5270 2630 1860 1680 2870 3570

22 5090 2630 1860 1680 2950 3570

23 5090 2630 1860 1680 3110 3660

24 5000 2560 1800 1740 3110 3660

25 4820 2630 1800 1740 3200 3570

26 4640 2560 1800 1740 3380 3570

27 4460 2490 1800 1740 3470 3570

28 4280 - 2490 1800 - 1740 3290 3570

29 4190 2490 1740 1740 3290 3480

30 4370 2420 1740 1800 3290 3480

31 4460 1740 1800 3480

Mean ‘6020 3140 2000 1720 2690 3520
Le oF’b . -

for 270000 187000 123000 106000 160000 216000
Month )

NOTE: Gagings taken near Colusa Bridge, Mile 89.4 above
Sacramento. Station maintained by Water Resources
Branch of the U, S. Geological Survey under cooper=
ative agreement, '
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TABLE 5

DISCHARGE OF SiCRAMENTO RIVER AT KNIGHTS LANDING

Daily Discharge in Second-feet

oot e
ey

Day

May Jun. Jule LUg o Sep. Qct,

1 8200 4630 2020 1500 1780 3700

2 8200 4630 2020 1500 1780 3920

3 8200 4450 1900 1500 1740 4000

4 8670 4270 1900 1500 1870 4000

5 9620 4150 1900 1500 1920 3920

6 9020 4030 1900 1500 1920 3780

7 8100 3970 1850 1540 1960 3620

8 7770 3850 1820 1540 2050 3620

9 7560 3740 1780 1500 2140 3620

10 7340 3580 1740 1540 2290 3620

11 - 7120 3410 1780 1540 2540 3480

12 6910 3300 1780 1500 2970 3550

13 6580 3080 11780 1500 3190 3620

14 6270 2860 1820 1500 3240 3550

15 6180 2700 1780 1500 3300 3780

16 6080 2590 1700 1500 3300 3780

17 5980 2390 1660 1500 3300 3780

18 5980 2390 1620 1500 3300 3700

19 5980 2290 1580 1420 3300 3700

20 5790 2240 1540 1420 3300 3700

21 5690 2190 1540 1380 3240 3620

22 5500 2290 1500 1420 3240 3620

23 5500 2340 1500 1420 3140 3700

4 5460 2290 1500 1500 3240 3780

- 25 5210 2290 1500 1540 3360 3850

26 5010 2190 1500 1540 3410 3850

27 4810 2140 1500 1580 3460 3850

28 4620 2100 1500 1620 3460 3780

29 4520 2100 1450 1660 3460 3780

30 4720 2100 1450 1700 3410 3780

3l 4810 1450 1740 3780

Mean 6500 3020 1690 1520 2820 3740
LCeHt, »

for 400000 180000 104000 93500 168000 230000

Month

T

NOTE: Gagings are taken at the Railroad Bridge at Knights
Landing at Mile 34.,0 above Sacramento and therefore
include the water entering the river from the Back

Borrow Pit of Reclamation District 787.

Station

maintained by Water Resources Branch of the U. S,

Geological Survey under cooperative agreement,

10




SLCRAMENTO-SAN JOAQUIN WATER SUPERVISOR'S REPORT 1930 11

TABLE 6

DISCHARGE OF SACRAMENTO RIVER AT VERONA

Day : Daily Discharge in Second-feet
:ApI‘ 0 May June Jule: A.ug. ) Sep. Oct.
1 31200 20900 12200 . 3780 2750 3600 . 6670
2 30300 20000 12000 3640 2640 3360 7120
3 28900 19800 11400 3560 2750 3240 7270
4 27800 20500 10800 3480 2750 3600 7270
5 26600 21600 10200 3400 2530 3730 7120
6 26400 21400 10000 3320 25630 3730 6670
7 26200 20300 9800 3240 2750 3730 6370
8 26000 19600 9600 3160 2640 3990 6520
9 25900 18900 9200 3080 2640 3990 6520
10 26200 18100 8800 3060 2750 4250 6370
11 25200 17400 8400 3040 2750 4520 6370
12 23900 16800 8000 3020 . 2640 5220 6520
13 22700 16100 7400 3000 2640 5640 6370
14 24100 16100 6800 2990 2640 5780 6070
15 27300 15300 6600 2980 2640 5780 6520
16 28900 15500 6200 2970 2750 5780 6520
17 30300 15300 5800 2800 2640 5780 6520
18 29800 15900 5400 2640 2750 5780 6370
19 28500Q 16400 5020 2640 2640 5920 6370
20 27600 16400 4890 2640 2540 5920 6370
21 27300 16400 4760 2640 2540 5920 6220
22 26900 15900 4760 . 2530 2650 5780 6220
23 26900 14900 4760 2530 2760 5360 6370
24 27100 14200 4760 2640 3000 5780 6370
25 26900 13800 4760 2750 3120 6070 6520
26 25900 13400 4500 2640 3120 . 6220 6520
27 24800 13000 4370 2750 3240 6220 6370
28 23600 12600 4220 2750 3240 6370 6220
29 22300 12400 = 4070 2530 3360 8370 6370
30 21600 12400 3920 2640 3360 6070 6220
31 ' 1260Q 2640 3480 6370
Mean 26600. 16600 7110 = 2950 2810 5120 6510
Ac.Ft.

for 1580000 1020000 '425000 181000 173000 305000 400000
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 is only a short distance above the upstream limit of
the tide effect., Station maintained by Water Resources Branch
of the U. S. Geological Survey under cooperative agreement.
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DISCHARGE OF SACRAMENTO RIVER AT SACRAMENTO

TABLE 7

Day Daily Discharge in Second-feet
:May Jun, Jule Aug o Sepe Octe
1 24800 14800 4240 2560 3550 7080
2 24300 14300 4040 2460 3220 7520
3 24400 13700 3970 2610 3120 7700
4 25100 13200 3930 2590 3470 7760
5 25500 13000 ° 3750 2390 3620 7520
6 25000 13000 3620 2360 v 3670 7030
7 23900 13100 3550 2580v° = 3720 6760
8 23400 12700 3360 2460y 3910 6870
9 22200 11900 3280 2460 3980 6840
10 . 21100 11400 3190 2580 4240 6650
11 20300 11200 3170 2650 4590 6710
12 19800 10900 3150 2470 5280 6840
13 19700 10100 3090 2490 5790 6550
14 20000 9240 3100 2550 5930 6370
15 19900 8740 3020 2530 5900 6920
16 19000 8110 2990 - 2620 5900 6840
17 19400 7770 2820 2480 5890 6840
18 20500 7250 2610 - 2610 5980 6600
19 21400 6690 2670 2450 6070 6580
20 21600 6250 - 2610 2370 6100 6520
21 21800 5980 2590 - 2350 6100 6340
22 20700 5870 2390 2480 5980 6320
23 19200 5790 2400 2620 5570 6480
24 18500 5640 2540 2910 5990 6450
25 18000 5650 2610 3020 6350 6670
26 17500 5190 2500 3000 6490 -~ 6610
27 17200 5060 2610 3140 6570 6460
28 16900 4840 2610 3150 6680 6310
29 16400 4640 2400 3320 6650 6440
30 15800 4380 2450 3270 6400 6300
31 15600 2480 3410 6460
Mean 20606 9010 3020 2680 5220 6750
Ac,Ft. .
for 1267000 536000 186000 165000 311000 415000
Month -

NOTE: This represents the flow past Sacramento (below the

City of Sacramento intake) to the Delta.

The dis-

charges of this table have been computed by adding

to the measured Verona discharges the measured inflow
of return water and American River and subtracting
therefrom the measured diversions between Verona and
A gaging station is not maintained at
Sacramento because of tidal action.

Saeramento.

12
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/

TABLE 8

DISCH.RGE OF BUTTE CREEK NEAR EAST SIDE HIGHWAY

Daily Discharge in Second-feet

Day
:Apr, May Jun, Jul, Aug, Sepe Octe
1 372 117 1 0 26
2 365 103 1 0 28
3 357 90 1 0 30
4 ! 350 72 1 0 32
5 ' 342 72 1 0 34
6 = 335 69 1 0 36
7 o 327 66 1 0 38
8 A 320 = 63 1 ! 0 40
9 - 312 60 1 ! 0 42
10 305 58 1 ' 0 44
11 , 297 55 1. = 0 46
12 P 290 52 - 1 o 0 48
13 o 282 49 1 A 1 50
14 : 275 46 1 o 2 51
15 o 282 44 1 3 51
16 o 289 41 0 4 52
17 . 297 38 0 5 52
18 o 305 35 0 o 6 52
19 @ 293 33 0 - 7 53
20 o 280 30 0 - 8 54
21 267 27 0 1 10 55
22 o 253 24 0 . 12 56
23 = 239 22 0 14 56
24 225 19 0 16 56
25 ! 212 16 0 16 58
26 1 198 13 0 16 60
27 185 11 0 18 62
28 ' 171 8 0 20 64
29 157 5 0 22 66
30 144 2 0 24 68
31 130 0 70
Mean 257 44,7 0.5 6.8 49.3
Ac Jt.
for 16800 2660 30 405 3030
Month -

NOTE: This record is estimated from current meter measurements and
occasional staff gage readings. Station is located at bridge
one mile west of the East Side Highway.
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TABLE 9

DISCHARGE OF FEATHIR RIVER AT NICOLAUS

Day Da1¥y Discharge in Second-feet
' ¢ May Jun., Jul, Avg, Sep. Oct,
1 10500 - 6130 1010 849 1310 2950
2 10100 5690 1080 835 1040 3050
3 10500 5410 1120 - 842 1010 3050
4 12500 4870 1150 793 1310 2050
5 12300 4610 1230 658 1310 2950
6 10900 4610 289 793 1350 2550
7 10300 4350 919 821 1470 2350
8 10100 4090 828 814 1550 2650
9 9720 3850 856 828 1470 2700
10 9160 3490 884 863 1590 2700
11 8620 3610 891 821 1630 2750
12 8260 3380 - 870 676 1860 2750
13 7920 3160 863 814 1940 2500
14 8090 2850 807 . 849 1990 2260
15 8090 2850 664 898 2080 2600
16 7920 2700 718 898 1940 2650
17 7920 2170 712 884 1990 2650
18 8800 2260 670 828 2120 2600
19 8980 2220 664 658 2220 2600
20 8980 2080 694 765 2300 2600
2l 9160 2260 676 842 2300 2400
28 8440 2450 586 884 2040 2500
23 7750 2300 744 1010 1720 2600
24 7240 2040 856 1270 2220 2580
25 7240 1940 856 1270 2350 2650
26 6920 1680 856 1080 2500 2700
a7 6600 1470 891 1230 2400 2550
28 6600 1320 835 1270 2450 2500
29 6440 1350 652 1270 2450 2600
30 7080 1270 807 1230 2400 2600
31 6760 849 1350 . 2650
Mean 8710 3080 846 932 1880 2650
Ac.Ft.
for 636000 183000 52000 57300 112000 163000
Month
M n‘bhl{ '
Diyersions g3 1819 1387 2516 519 45
Nicolaus
Discharge

F0 SactOs.ch00 181000 50600 54800 111000 163000

Acre~-Ft.

NOTE: Cagings at Nicolaus Bridge, Mile 9.6 above mouth of River.
Station maintained by Water Resources Branch of the U. S.
Geological Survey under cooperative agreement.

14
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TABLE 10

DISCHARGE OF AMERICAN RIVER AT SACRAMENTO

=

Daily Discharge in Second-feet

Day : May =~ Jun. Jule Auge SeD. Octe,
1l 4020 2820 750 184 205 . 388
2 4400 2520 721 180 151 436
3 4720 2520 750 184 130 469
4 4720 2680 760 172 142 478 -
5 4020 3050 640 180 148 436
6 3720 3350 622 168 210 359
7 3800 3650 586 164 is4 420
8 3880 3420 541 154 154 380
9 %500 3050 505 164 168 352

10 3200 2980 . 478 . 184 151 317

11 3050 3200 487 184 225 331

12 . 3200 3200 487 172 230 345

13 3800 3050 428 184 268 210

14 4180 2820 373 225 215 331

15 4180 2450 359 205 184 373

16 3800 2220 373 188 225 352

17 4250 2380 331 151 245 352

18 4880 2220 317 142 262 262

19 5200 2000 317 142 230 235

20 5520 1790 298 168 235 172

21 5680 1550 262 164 262 151

22 5040 1480 220 164 220 130

23 4560 1360 192 176 256 136

24 4560 1250 245 192 274 125

25 4560 1190 210 157 292 142

26 4400 1050 205 160 304 139

27 4560 1010 200 176 338 133

28 4560 952 184 215 345 139

29 4250 890 176 225 268 130

30 - 3720 800 154 200 359 133

31 3200 176 225 130

Mean 4230 2230 398 179 2?9’ 274
AC.Ft. ’

for 260000 133000 24500 11000 13600 _ 16800
Month

iversions

elow . 28 50 31 18 12 24
Caging :
Station

%onthly

Discharge

to Sacto.

River 260000 133000 24500 11000 13600 16800
Acre-Ft,. )

NOTE: Gagings at "H" Street Bridge, 6.0 miles above mouth.
Station maintained by Water Resources Branch of the
U. S. Geological Survey under cooperative agreement.

15
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TABIE 11

DISCHARGE OF MOKELUMNE RIVER AT WOODBRIDGE

o
)
72

Daily Discharge in Second-feet

oa wo

Day

Apr, May Jun. Jul. Aug. Sep. Oct,

1 275 48 1120 346 190 184 196

2 340 43 898 2.7 158 94 377

3 .'188 53 581 2.7 221 328 390

4 38 98 1160 3.6 41 331 382

5 327 391 955 442 118 350 364

6 1220 746 1220 55 196 357 137

7 1330 723 1610 5.5 221 350 316

8 591 838 2100 67 235 68 398

9 61 769 2310 102 214 213 340

10 17 680 1450 146 232 291 364

11 9 620 1140 180 . 45 312 374

12 6.5 580 1450 268 120 327 396

13 25 680 1510 233 209 327 388

14 70 1080 1390 24 228 327 388

15 82 1330 1240 _102 249 73 381

16 79 1300 1100 253 256 221 381

17 84 1130 1030 260 106 312 374

18 79 1180 930 223 31 305 381

19 114 1480 884 201 103 305. 352

20 112 1740 899 208 196 312 108

21 115 2060 795 33 228 298 34

22 110 2480 174 77 256 81 206

23 71 2520 320 138 271 211 396

24 56 2240 102 177 164 359 374

_ .25 61 2140 20 162 36 327 396

26 60 1930 8 155 114 320 388

a7 54 2000 5.5 201 303 334 146

28 62 2140 5 26 301 334 284

29 59 2280 5 . 153 - 301 89 359

30 79 2200 4,2 174 316 185 531

31 1670 162 286 441

Mean 192 1260 881 121 192 264 334

Ac % o

for 11400 77500 52400 7440 11800 15700 20500

Month :

NOTE: Gaging station located just below Woodbridge Irrigation Dist-~
rict's Dam at Woodbridge, Station maintained by Water Resources
Branch of the U. S. Geological Survey throughout the year, but
the record is given here for the period of the irrigation season
Only .
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TABLE 12
DISCHARGE OF MOKELUMNE RIVER AT THORNTON

. Daily ﬁischarge in Second~feet S

Day e, Way _ Junm, Jul.  Aug, __ Sop.. _ Oct,
1 299 73 1250 27 194 238 192
2 308 49 1040 25 193 158 301
3 288 .50 *k 24 222 236 380
4 82 58 ' 23 137 378 370
5 91 178 Hok . 23 101 358 360
"6 962 652 1120 23 191 378 210
7 1170 666 1450 24 226 378 252
8 833 - 780 Aok 26 250 193 360
9 191 780 32 238 171 350
10 89 728 ‘ 122 234 299 350
11 54 656 172 139 318 380
12 39 632 228 89 338 400
13 37 680 ok 290 191 328 400
14 65 988 1340 152 236 328 400
15 92 1230 1140 78 272 188 390
16 94 L2 —RE 217 281 165 390
17 94 ok 290 177 290 390
18 98 |, 936 263 80 308" 390
19 98 910 223 79 308 380
20 132 884 240 171 318 192
21 132 780 130 217 318 69
22 131 263 82 247 174 120
23 110 308 161 281 169 353
24 85 148 171 236 330 390
- 25 72 74 212 110 348 430
26 74 58 185 83 318 410
27 63 42 111 235 338 230
28 67 36 78 308 348 240
29 60 32 209 308 191 360
30 70 29 228 318 16l 528
31 * 180 308 518
Mean 199 137 205 279 339
Ac. Ft. ,
for = 11800 ' 8420 12600 16600 20800
Month :

* May 16-3L, station not rated.
** No record of flow obtained.
NOTE: This station is located near Thornton at the lowest point on
the river whieh is above tidal effect. Station maintained by
Water Resources Branch of the U. S. Geological Survey.
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TABLE 13

DISCHARGE OF SAN JOAQUIN RIVER NEAR VERNALIS

Daily Discharge in Second-feet

Day :_Apre May Jun, Juls Aug, Sep. Oct.
1 3260 2220 2560 1630 768 1240 1840

2 2940 2080 1900 1570 725 1210 1900
3 2700 2020 1720 1570 725 1210 1900
4 2350 2210 1780 1570 745 1240 1900

5 2350 2280 1780 1600 725 1240 1840

6 2210 2350 2560 1540 705 1240 1840

7 2020 2280 2560 1510 665 1270 1780

8 2280 2080 2700 1450 645 1300 1720

9 3020 1960 3020 1390 835 1300 1720
10 2940 1840 3180 1360 955 1330 1720
11 2630 1840 3020 1390 980 1360 1660
12 2490 1780 2780 1330 980 1420 1660
13 2140 1660 2420 1360 955 1420 1660
14 3020 1540 3430 1390 980 1450 1660
15 2860 1450 4250 1330 _ 955 - 1540 1630
16 2280 1390 4350 1270 955 1540 1600
17 2140 1360 4850 1210 980 1540 1630

18 2080 1420 4750 1210 1030 1480 1630
19 2140 1420 4150 1180 1060 1420 1600
20 2140 1840 3100 1180 1060 1630 1630

21 2350 3020 2860 1130 930 1630 1570
22 2560 2780 2560 1000 790 1480 1570
23 2860 3020 2350 980 745 1510 1570
24 3020 2940 2420 955 812 1510 1540
25 3180 2700 2280 930 930 1540 1570
26 3180 3180 2080 955 1080 1540 1540
27 2780 2780 1960 955 1100 1540 1570
28 2640 2700 1840 880 1080 . 1540 1600
29 2500 2780 1720 858 1160 1630 1570
30 2360 2860 1690 858 1240 1690 1570
31 2860 812 1210 1540
Mean 2580 2210 2750 1240 920 1430 1670
AcJte

for 154000 136000 164000 76200 56600 85100 103000
Month

NOTE: Gaging station located at Durham Ferry Bridge below the junction
of Stanislaus and San Joaquin Rivers. Station maintained by
Water Resources Branch of the U. S. Geological Survey under
cooperative agreement, '
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CHAPTER III
MEASUREMENT OF DIVERSIONS

Measurements and records of diversions in 1930 have included
those from the Sacramento River and its tributaries within the valiey
floor, those to the Delta Uplands from San Joaquin River, 0ld San Joa-
quin River and Tom Paine Slough and those on the Stanislaus, Tuolumne,
Merced, and San Joaquin Rivers and Dry Creek as obtained in connection
‘with‘the retu}:‘n water measurements (See Chapter IV). This report
records a total of 493 diversions, segregated to the various sources as
follows: Sacramento River 251, Colusa Trough 11, Back Borrow Pit (carry-
ing drainage water from Colusa Basin along the back levees of Reclamation
Districts 108 and 787) 5, Lowor Buttoc Creek and Buttc Slough‘le, By-pass
and Drainasgc Channols 13, Foathor River 37, Yuba River 6, Amorican
River 29, diversions to Delta Uplands fram 0ld San Joaquin River 11,
from Tom Paine Slough 7, fram San Joaguin Rivor (beclow Durham Forry
Bridg_o) 30, and from Cachc Slough 1, San Joaquin River (above Durhani
Forry Bridge) 18, Stanislaus Rivor‘ 11, Tuolumne River 9, Dry Creek 7,
and Merced River 31.

Undor the systom for obtaining the diversion records, pump
operators have kopt daily rccords on blanks furnishod by the Water
Supervisor. Thesc rocords are collected monthly by the field ex‘xgineers
at the samc time that the readings of the elsetric mecters are recordod.
In oxder to establish the rela'bidn between power input and water pumped,
as many as possible current meter measurcments of discharge arc made
throughout tho seasbn. With the daily operation records available it

has bcon possible to compile fram the monthly diversions as camputed
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fram the power record, a daily diversion record for each plante. in
this report and the tebles of this chapter it is only possible to
publish the record of monthly diversions for each plant, Howevor,
the deily diversion records have been ccmpiled as a supplemental
report and this is on file and available for reference in'the office

of the Division of Watcr Resources.
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TABLE 14

SUMMARY OF SACRAMENTO RIVER DIVERSIONS (ACRE-FEET)
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SACRAMENTO RIVTR DIVERSIONS
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**BACK BORROW PIT DIVERSIONS
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t in use temporarily.
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(3) Includes 369 acres of Brown and Purington.

(1) Formerly Meyer and Rutz.
(4) This

(2) New installation 1930.
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** A1l general crops.
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(2) This plant has been used prior to 1930.

(3) Formerly Koyoshi Okomoto.

(1) 4" unit added to plant in 1930.
(4) Replaces 3" pump.

Unconfirmed report indicates that it was installed late in 1928.
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* Mileage aleng river above mouth.
#* A1l general crops. No rice.

(1) Quong Ham prior tenant.
(2) Replaces 10" pupp formerly used.
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No rice.

* Mileage along river above mouth.

** A1l general crops.

(1) New installation 1930. ‘
(2) Replaces 4" pump formerly used.

(3) Additional water for this acreage obtained from Fairoaks Water Company.
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* Mileage along river above mouth.
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(1) Formerly Allen Ranch.
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CHAPTER IV

MELSUREMENTS OF RETURN WATER

Sacramcento Return Waters

In the Sacramento Valley the flow is measured and recorded for
all of the well defimed channels discharging recturn wator from irrigation
back to the Sacramento River. Table 32 lists thesc chamiels in down-~
stream order and gives the total flow camputed from measurements thorceon.

Between Colusa and Red Bluff there aro no lurge well defined
roturn channels., Records or estimates of all natural inflow from streams
in this streteh of the river were, howevor, obtained. LAbove Red Bluff,
on the upper ond of the river between Redding and a point below Cottonwood -
there is a considerable return fram tho irrigation of tho ifnderson-Cotton-
wood Irrigotion District,. An}estimato of this return water is given in

the footnote at the ecnd of Table 15, Chapter IIT.

Return Flow from other than Sacramento River. Sourccs

In the water returncd to tho’Sacramcnto River as included in
Table 32, it should Se noted that practicaolly all éf that cntering
the river through Butte Slough is derived from Feathor River diversions
through the Western and Sutter Butte canals. or the discharge cntcring
through Sacramento Slough, that portion flowing down the East Borrow

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

Relation of Sacramento Return Water to Irrigation Draft

Tables 33 and 34 recorxd the Sacramento River roturn water,
June to September, inclusive, 1930, and indicate the rclation between the

return and the diversions from which it is derived. Since, in these tables,




_SACRAMENTO-SAN JOAQUIN WATER SUPERVISOR'S REPORT 1930 _ 71

it’is tho purposc to show the return water from Sacramecnto River diversions
only, the inflow from Butte Slough, East Borrow Pit of Sutter By-Pass,
Back Borrow Pit of Reclomation District 1000 and the Foather and American
Rivers has boen oxcluded. In Table 33 is shown tho relation to the diver-
sions of that return water only which was actually measured at the well
defined channels., With the records available for tho discharge of the
Sacramento River at Red Bluff, Butte City, Colusa, Knights Landing, Verona
and Sacramonto; and all diversions between thosc points recorded, as well
as the inflow from the Feather and American Rivers, it is possible to
compute what should reprcsent the total wafer returnocd to the river
between cach of thosé points, including not only the flow in the definite
channcls which were measured, but all scepage, groundwater rcturn, étc.,
which cannot be dircetly moasured. The figures for the roturn water as
computed in this manner and thé relatidn of this roturn to the draft

are shown in Table 34. A compariéon of Tables 33 and 34 shows that scep-
age, groundwater rcturn, etc., which cannot be directly measured, amounted
to 25 per cont of the irrigation draft in the poriod June to September,
inclusive, while the direct roturn mcasured in definitc channels totaled
30 per cent of thb draft. The tbtal return amounted to 55 per cont of
the draft. Plate 1 is a diagram showing the accumulated irrigation

draft and réturn water in downstream order, Red Bluff to Sacramento,

for the four months® period, June to Scptember, 1930.

Draft-Return Watcr Relation for Particular Sacramento Vallcy Arcas

In the Sacramento Valley thero arc cortain units or districts
which arc so sct apart physically by levees or othorwisce that the roturn

water in each distriet may be readily sogregateds In cach case the
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rocords of all divoréions to and dischafgos from the unit arc avaiiable.
Such units are, the arca above the Colusa-Williams Highway Crossing of
Colusa Trough, Reclamotion District 108, and Reclamation Distriet 1500.
Tho relation betwoon the 1930 draft and return water for the Colusa
Trough arca is shown in Table 35 and for Reclamation Districts 108 and
1500, in Tables 36 and 37, rcspectivolye |

Tables 38 to 49, inclusive, present in detail the discharge

moasurcments for the Sacramento Valley return watcr channolse

San Joaguin Roturn Watgrs
In thc San Joaquin'Valloy roturn wotor measurcments of 1930,
the gaging stations were located at tho samc points as in 1929 and the
samc methods were followed. That is, é continuous rccord of the discharge
from June to September, inclusive, was sccurcd at an uppor and lowexr
station on cach strcom: San Joaquin, Stanislaus, Tuolumne,‘énd'Morcod
Rivers, and Dry Crock. On the San Joaquim River, continuous records of
dischorge were also obtained for intormediato stations, one ncar Grayson
(Laird Slough) and the othor just below the junction with Mereed River.
The latter is a stotion maintained by the U. S. Geological Survey and
referrod to as "San Joaquin River ncer Nowmen", Mcasurcmonts and
records of all pumping diversiouns between the upper and lower stations
on cach strecam wocrc also'obtained, thereby completing the necssary data
for thc computation of the return water. Table 50 gives the rosults of
the San Joaquin rcturn wator moasuroménts and Table 51 prcscnts a coﬁpar-

ison of the roturn wotor and irrigation draft for the 1930 scason.

Tables 52 to 61, inclusive, give the discharge rccords for the upper

and lower stations on cach strcom. The rocords of the diversions used in
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the computation of the return water will bo found in Chapter III, Tables

27 toyzl, inclusive.
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MILES FROM SACRAMENTO

NOTE: IN ORDER TO SHOW RETURN WATER FROM SACRAMENTO RIVER IRRIGATION ONLY, THE DISCHARGE TO THE SACRAMENTO RIVER OF
THE FEATHER AND AMERICAN RIVERS IS EXCLUDED AS IS ALSO RETURN THROUGH BUTTE SLOUGH,A PORTION OF THE RETURN THROUGH

SACRAMENTO SLOUGH DERIVED FROM FEATHER RIVER DIVERSIONS AND THE RETURN THROUGH THE BACK BORROW PIT OF RECL.DIST. 1000 .

% THIS RETURN WATER DIAGRAM SHOWS ALL ACCRETIONS AS TAKEN FROM TABLE 34

L A esmee o
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TABLE 32

WATER DISCHARGED TO THE SACRAMENTO RIVER ABOVE

SACRAMENTO AS MEASURED AT DEFINITE RETURN CHANNELS

*From records for Butte Slough, Distriet 70 Drain,

District 108 Drain, Colusa Basin Drainage at
Knights Landing, Sacramento Slough, District
1000 Drain (2d Bannon Slough) and Back Bor-

row Pit of District 1000,

|
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e 06 we ¢ R0 0 "es 99 e

ey 4 oo oo

6e oe

s wo o

: Month : Acre~feet tAverage Second-~feet
: June : 71000 : 1200
: July "3 57000 : 927
H August : 61300 H 997
: September : 62800 : 1060
: October : 26800 : 436
Totals : 278900 : 222
* See Tables 39 to 43, Inclusive, 47 and 48.
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TABLE 38

" DISCHARGE OF COLUSA TROUGH AT COLUSA-WILLIAMS HIGHWAY

‘ B Daily Discharge i

n Second-feet

80

Day $Apr. May Jun., Jul. Aug, Sep. Octe

1 345 709 411 404 495 203

2 34.7 724 409 396 477 201

3 32 755 401 401 511 193

4 442 724 413 413 452 190

5 515 706 404 409 488 187

8 533 646 398 415 479 175

7 528 607 369 420 474 159

8 524 547 358 415 79 150

9 532 547 364 415 484 150

10 517 547 258 426 526 113

11 496 543 396 447 5¢6 135

12 454 506 384 435 566 161

13 438 432 377 435 562 176

14 472 364 377 435 498 161

15 494 327 4901 426 477 151

1 519 340 334 398 457 146

17. 586 350 372 394 465 142

18 605 367 370 396 443 132

19 621 372 372 398 445 140

20 621 394 391 404 445 134

21 599 443 374 406 393 130

22 574 465 382 408 370 121

23 537 494 392 . 408 - 341 123

24 519 513 394 447 302 159

. 25 524 484 391 406 245 132

26 541 452 375 426 195 102

27 341 562 440 367 456 195 116

28 - B43 562 449 375 484 193 121

29 345 574 432 384 418 213 111

30 33% 653 409 403 461 192 93

31 687 409 459 93

Mean 525 503 285 422 415 145
Ac.Ft.

. for 32300 29900 23700 25900 24700 8930
Month

NOTE: This is return water flowing 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.




SACRAMENTO~-SAN JOAQU;N’WQEER SUPERVISORTS REPORT 1930

TABLE 39
DISCHARGE OF BUITE SLOVGH

Daily Discharge 1n‘Secondefeet

Day iy Tan. Tul. Aug.  Sep. Bot.
1 526 354 2100 ' 183 238 105
2 522 353 209 175 235 98
% 518 350 208 169 = 240 89
4 514 346 206 171 235 83
5 548 342 201 170 230 94
6 568 337 198 175 231 99
7 502 334 194 186 248 82
8 595 318 176 187 241 72
9 600 306 181 199 238 7%
10 604 296 171 204 230 77
11 605 268 161 206 222 59
12 605 277 189 206 221 47
13 598 269 192 210 231 72
14 582 241 193 211 239 145
15 561 223 200 212 241 148
16 543 209 195 210 222 164
17 529 205 184 210 198 146
18 522 200 180 211 187 136
19 507 198 185 212 192 142
20 499 206 194 213 185 161
o1 483 195 1% . 215 168 145
22 470 192 192 214 189 147
23 459 197 192 215 71 153
24 440 193 196 212 153 185
25 423 196 197 2153 146 181
26 408 202 195 207 155 189
27 402 202 © 200 213 130 189
28 388 205" 196 211 119 187
29 366 208 179 218 115 187
30 356 208 175 226 108 164
31 354 178 235 160
Moan 507 255 179 203 199 128
Acre-feet 31200 15200 11800 12500 11900 7900
for Month . ,
Monthly D1-
versions below 150 487 501 357 55 6
Gaging Stations e ,
Dischargs to 31000 14700 11300 12100 11800 7890

Sacramento R.

Natural flow )
in Butte Cr, 16800 2660 30 o) 405 3030
See Table 8)

Net Return Water N :
Sacramento River 14200 12000 11300 12100 11400 4860
Acre-feet .

NOTE: To determine the amount of this discharge that is strictly return
water the discharge for the station measuring natural flow in Butte Cr.
one mile west of the East Side Highway (See Table 8) is subtracted as
shown above.,

This return water is practically all from lands irrigated by Fea-
ther River diversions, and is measured in a dredger cut which carries
the water from Butte Creek'to-Butte Slough and joins the latter at Mile
0.7 West, Butte Slough joins the Sacramento River at Mile 84 Left,




SACRAMENTO-SAN JOAQUIN WATHR SUPERVISOR'S REPORT 1930

TABLE 40

DISCHARGE OF RECLAMATION DISTRICT 70 DRAIN

82

Daily Discharge in Second~feet

Day

s ApT, May Jun, - Jule Auge Sep. Octe
1 *9 25 12 17 17 6 16
2 0 19 12 17 15 0 16
3 11 19 9 17 13 0 16
4 10 25 6 17 13 0 15
5 8 17 6 - 18 10 10 15
6 0 17 6 18 10 13 14
7 9 16 6 17 0 13 12
8 0 13 6 18 0 15 4
9 11 16 8 18 0 0 7
10 0 18 10 18, 0 6 4
11 10 15 14 20 0 10 4
12 0 10 16 19 0 10 4
13 0 12 16 21 0 6 4
14 6 13 16 21 0 6 2
15 13 13 22 21 0 6 4
16 0 15 19 18 0 4 4
17 9 17 20 18 13 8 7
18 0 15 13 18 13 8 4
19 10 15 15 18 13 8 4
20 0 8 . 17 18 13 9 4
21 0 8 17 17 13 9 4
22 1 7 18 17 13 10 2
23 0 *5 17 13 13 10 2
24 17 0 14 13 15 14 2
25 14 13 15 15 15 14 2
26 16 . 13 13 17 13 12 2
27 24 15 15 18 10 7 2
28 13 15 17 18 13 10 1
29 17 14 17 19 13 12 o]
30 22 14 17 19 - 13 18 0
31 12 18 10 0
Mean 8.0 14,0 13.6 17.8 807 865 5e¢7
Ac. Ft,
for 476 861 807 - 1090 537 504 351
Month

* Pumping April 1lst to May 23d, inclusive, Gravity flow for remsinder
of season,

NOTE: This is the drainage returned to the Sacramento River at Mile
6848 left from District 70,

"
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TABLE 41

DIBCHARGE OF RECLAMATION DISTRICT 108 DRAIN AT ROUGH AND READY BEND

R Daily Discharge in Second-feet
$Apr. May Jun, Jul. LUZ e Sepes . Oct,

Day

1 *48 100 56 61 64 89
2 0 100 42 60 62 74
3 43 107 52 60 62 89
4 0 83 . 69 58 62 85
5 0 51 73 58 62 80
6 70 89 73 56 62 76
7 0 99 76 55 62 73
8 0 111 73 55 61 71
9 49 57 73 55 61 70
10 48 58 73 54 60 68
11 0 126 76 55 60 68
12 0 115 73 55 60 68
13 85 59 76 55 80 71
14 50 53 73 55 80 71
15 51 61 76 54 79 71
16 0. 122 7% 54 76 71
17 46 65 73 55 73 71
18 %9 145 71 56 70 73
19 0 118 68 58 68 68
20 93 100 67 58 67 65
21 47 60 67 58 67 71
22 48 64 67 58 65 71
23 50 62 67 58 68 71
24 48 121 67 58 68 71
25 51 *110 68 58 68 71
26 53 0 68 - 58 70 0
27 213 0 68 58 70 o)
28 49 .0 67 58 o} .0
29 53 0 65 52 83 0
30 106 0 62 65 82 0
31 0 65 86
Mean 45 72 68 57 65 61
I‘.\.C L ) Ft ® R
for 2660  AL40 4080 . 3520 4000 2620
Month

* Discharge by pumping during months of 4Lpril and May. Balance of season
gravity flow. '

NOTE: This represents drainage fran District 108 discharged to the Sacra-
mento River at Rough and Ready Bend, Mile 44,0 Righte.
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TABLE 42

DISCHARGE OF COLUS. BASIN DRAINAGE LT KWIGHTS LANDING

Dayv : Daily Discharge in Second-feet
tMay Jun. Jule Augs Sepe Octe
1 397 683 380 334 431 210
2 412 683 376 337 443 189
3 420 645 366 337 456 212
4 450 645 343 340 470 204
5 520 683 356 350 470 192
6 582 723 363 356 462 165
7 584 723 356 356 445 144
8 584 609 340 359 449 128
9 526 538 308 370 470 124
10 486 521 308 370 493 122
11 460 514 308 383 570 124
12 443 504 337 411 580 126
13 526 461 343 415 632 124
14 486 380 340 408 976 122
15 . 310 333 334 405 522 120
18 340 302 337 398 484 113
17 34 299 308 373 466 105
18 410 305 308 371 449 o7
19 374 324 318 373 412 89
20 410 343 311 385 407 81
21 410 343 311 385 407 73
22 443 408 305 385 357 65
23 486 421 308 378 ~ 335 68
24 410 451 321 385 311 74
25 374 461 324 387 294 104
26 410 451 318 389 247 93
27 443 428 308 391 213 ) 73
28 443 421 299 393 184 - 55
29 443 425 . 308 395 191 55
30 443 405 321 407 199 50
31 567 331 419 47
Mean 451 482 329 - 379 414 114
AC . Ft °
for 27700 28600 20200 23300 24600 7040
Month ‘

NOTE: This represents the drainage from Colusa Basin passing
down the Back Borrow Pit of Reclamation Districts 108 and 787
and entering the Sacramento River at Mile 34.15 Right, This
is just above the Knights Landing gaging station. It includes
also any water caming from the Knights Landing Ridge Cut.
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TABLE 43

DISCHARGE OF SACRAMENTO SLOUGH™

Day : Daily Discharge in Second-feet ,
:May Jun, Jul,. Auge Sep. Octe
1 523 377 333 378 373 523
2 509 429 390 351 . 348 511
3 508 390 302 362 291 468
4 509 357 362 368 347 445
5 504 383 306 315 347 398
6 286 332 308 308 340 376
7 294 365 358 355 298 242
8 306 338 314 294 352 155
9 271 401 362 309 347 145
10 275 374 316 360 349 142
11 285 342 375 296 355 114
12 281 358 329 309 390 134
13 292 308 360 360 445 109
14 292 313 310 296 447 109
15 294 366 353 307 432 105
16 295 333 304 355 389 100
17 293 313 346 350 352 95
18 360 350 296 421 404 103
19 359 330 292 350 357 : 98
20 379 361 292 382 389 93
21 341 342 327 296 330 90
22 413 380 281 309 347 132
23 413 368 282 360 292 67
24 586 368 283 294 278 67
25 344 392 286 333 261 84
26 379 338 308 391 282 84
a7 372 394 337 424 306 84
28 362 377 302 305 263 85
29 326 381 340 342 227 85
30 389 374 337 - 363 303 72
31 388 321 318 76
Mean 362 361 323 340 341, 174

ACtFt.

for 20300 - 21500 19900 20900 20300 10700
Month

* Water discharged through Sacramento Slough to the Sacramento
River at Mile 21.2 Left, This is return water fram irrigation
and represents the sum of measurements at three points as fol-
lows: Reclamation District 1500 Drain, See Table 44; Sutter By~
Pass East Borrow Pit, See Table 453 and Sutter By~Pass West
Borrow Pit, See Table 486,
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TABLE 44

DISCHARGE OF RECIAMATION DISTRICT 1500 DRAIN*

O Daily Discharge in Seoqnd—feét

bay .o May Tun., Tul. B2a S 0ot
1 89 202 231 223 294 274 145
2 89 189 292 278 273 263 141
3 106 189 264 220 286 218 1532
4 o7 202 231 278 294 274 132
5 97 197 268 220 243 o4 110
6 159 506 238 220 5% 263 120
7 89 214 260 267 294 218 110
8 106 227 231 220 230 o274 92
s 114 202 202 267 243 274 85
10 65 214 264 220 294 274 85
11 59 527 231 578 530 574 &0
12 89 227 256 251 2473 274 85
13 89 278 211 266 204 274 64
14 89 238 219 220 230 274 64
15 122 239 272 266 243 274 60
16 57 240 259 520 594 265 56
17 a7 2538 219 266 243 218 51
18 a7 305 256 220 294 265 60
19 110 305 231 220 243 218 55
20 114 305 256 220 294 252 50
51 125 226 231 555 230 195 46
22 132 302 268 209 2473 195 88
23 132 302 256 209 294 173 25
24 144 276 256 208 230 173 25
25 152 2539 280 209 250 159 42
56 164 256 251 520 243 159 )
27 184 279 202 267 204 143 42
28 181 267 278 220 204 145 42
29 189 230 278 256 215 143 42
30 202 291 267 256 260 131 29
31 268 243 215 34
Mean 120 244 253 238 257 227 7144
Ac.Ft.
for 7120 15000 15100 14600 15800 13500 4390
Month

% This discharge through Reclamation District 1500 drainage plant com-
bines with the discharge given in Tables 45 and 46 to form the entire
flow of Sacramento Slough, See Table 43
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4

TABLE 45

DISCHARGE OF SUTTER BY-PASS - EAST BORROW PIT
(WILLOW SLOUGH AT CH.NDIER)*

: Daily Discharge in Second-feet

Day  .imy Tun, Tul, AUL . SePa Oct.
1 236 89 36 4 37 294
2 235 80 36 4 23 290
3 234 69 4 4 11 258
4 227 69 4 4 11 237
5 227 55 4 4 11 214
6 0 36 4 4 15 188
7 0 37 4 4 18 69
8 9 37 4 4 16 6
9 9 37 4 4 11 6
10 9 37 4 4 13 6
11 10 37 4 4 17 6
12 10 37 4 4 50 6
13 10 37 4 4 103 7
14 . 10 37 4 4 101 7
15 11 37 4 4 82 7
16 11 37 & 4 46 7
17 11 37 4 48 47 7
18 11 37 4 66 47 7
19 11 37 4 45 47 7
20 32 37 4 26 47 7
21 74 37 4 4 48 8
22 70 38 4 4 52 8
23 70 38 4 4 4 8
24 69 - 38 4 4 4 8
25 63 38 4 48 4 8
26 50 28 4 o4 27 8
27 4 37 4 78 69 8
28 50 37 & 47 34 9
29 50 37 4 71 10 9
30 50 37 4 46 85 9
31 68 4 44 9
Mean 6347 43,0 6sl 223 3643 5547
Lce Tl
for 3920 2560 373 1370 2160 3430
Month N

* This flow is practically all return water fram lands irri-
gated by Feather River diversions. This flow canbines with

the discharge given in Tables 44 and 46 to form the entire flow
in Sacramento Slough. See Table 43,
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TABLE 46

DISCH/RGE OF SUTTER BY-PASS - WEST BORROW PIT
(OPPOSITE GELSHLUSER SLOUGH)*

DaLLY DisSCharge ih oecond-reet

Day ‘May Jun., Jul, AUge Sepe Oct,
1 85 57 74 74 62 84
2 85 57 ' 76 74 62 80
3 85 57 78 72 62 78
4 80 57 80 70 62 76
5 80 60 ' 82 68 62 74
6 80 A 84 61 62 68
7 80 68 87 57 62 63
8 70 70 20 60 62 57
9 60 72 91 62 62 54
10 52 73 92 62 62 51
11 48 74 23 62 €4 48
12 4 65 % 62 66 43
13 44 60 9 62 68 38
14 R 57 86 62 72 38
15 44 57 83 . 60 76 38
16 44 57 80 57 80 37
17 44 57 76 59 87 37
18 44 5% 72 61 94 36
19 43 62 (53] 62 22 36
20 42 68 68 62 20 36
21 41 74 ' 68 62 a7 36
22 41 74 68 62 100 / 36
23 41 74 69 62 115 B4
24 4] 74 71 60 101 34
25 42 74 73 57 08 B4
26 43 69 74 54 96 B34
27 44 65 76 52 94 34
28 45 62 78 54 84 34
29 46 66 80 56 74 34
30 48 70 7 a7 37 34
31 52 74 59 33
Mean 54,3 65,0 79.1 6l o4& 78.2 46,7
AcFt.
for 3340 3870 4860 37380 4.650 - 2870
Month

*This flow is measured at a point 15.7 miles above the main
drainage plant of Reclamation District 1500, It includes all
return water from Reclamation District 1660. This flow com=-
bines with the discharge given in Tables 44 and 45 to form the
entire flow in Sacramento Slough. See Table 43,

88
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SACRAMENTO~SAN JOAQUIN WATER SUPERVISOR'S REPORT 1930

TABLE 47

DISCHARGE OF RECLAMATION DISTRICT 1000 DRAIN (24 BANNON SLOUGH)

.

e e e e e e i
: Daily Discharge in Second=feet

Day iz, May Jun, Jule Aug, Sepe __ Oct,
1 26 36 : 51 ' 43 51
2 39 24 53 . iy .
3 33 30 41 44
4 39 42 59 _ 51
5 32 36 47 52
6 33 36 39
7 32 4 51 ‘
8 33 54
9 36 32 62
10 65 36 62
11 : 32 42 72 56 39
12 33 53 43
13 39 42 44
14 26 77 43
15 46 54 39 37 52
16 * 39 . 53 ' 50
17 39 €0 45 i 37
18 32 56
19 45 54 47 52 44
20 46 37
21 52 47 39
22 39 50
23 39 53 32 37
24 39 54
25 45 53 50 52
26 65 48
27 39 - 53 49
28 36 .
29 - 36 54 62 43
30 54 44
31 53
Mean for”
" Days 40 44 51 47 59 47 47
Pumped. '
Ar. T, .
for 2237 1569 1109 932 353 1759 563
Month ‘

NOTE: This is the draiﬁage pumped back to the Sacramento River at Mile
2,1 Left from District 1000,

TR
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TARTE 48

DISCEARGE OF BACK BORROW PIT RECLAMATION'DISTRiCT 1000

—— — e — smctoo .

St e s
e —— e s o . i s s . e oo

Day H Daily Discharge in Second-feet
May Jun. Jul, Aug e Sepe Oct,
1 9 6 1 1 2 4
2 9 6 1 2 2 4
3 9 6 1 2 2 4
4 9 5 1 2 2 4
5 9 5 1 2 2 4
6 9 4 0 2 2 4
s 9 4 2 2 4
8 9 3 2 2 4
9 9 3 2 2 4
10 9 3 2 2 4
11 10 2 2 2 4
12 10 2 . 2 3 4
13 10 2 2 3 4
14 10 2 | 2 3 4
15 10 2 | 2 3 4
16 9 2 o 2 3 4
17 9 2 1 2 4 4
18 9 2 By 2 4 4
19 9 2 2 4 4
20 9 2 2 4 4
21 8 2 2 4 4
22 8 2 o 2 4 4
23 8 2 = 2 4 4
24 8 2 ! 2 4 4
25 8 2 \ 2 3 4
26 7 2 2 3 4
27 7 2 2 3 4
28 7 2 0 2 3 4
29 7 2 1 2 3 4
30 7 1 1 2 3 4
31 7 1 2 4
Mean 8.4 28 0.3 2.0 2.9 4,0
Ac Ft.
for 516 167 16 - 121 172 246
Month

" NOTE: This is water flowing down the borrow pit outside the
east levee of Reclamation Distriet 1000 and entering the Sac-
ramento River at Mile 1.3 L. It is measured at the 01d Garden
Highway crossing (Natomas Trestle)., This drainage is probably
not derived from Sacramento River sources,

20
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TABLE 49

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

_Daily Discharge in Second-feetb

Day T, Jul,e Aug, Sep. Oct,.

1 0 5

2 5

3 i 5

4 ks 6

5 o 6

6 = 6

7 a 7

8 ' i 1 7

9 © 7

10 1 1 1 = 6
11 ! 6
12 = = = 6
13 o o o 0 6
15 <3 By = 1 5
16 1 5
17 1 5
18 o o o 2 5
19 = = 3 2 5
20 \ , s 2 5
21 2 5
22 | ' | 3 5
23 3 5
24 3 4
25 3 4
26 4 4
27 4 4
28 4 3
29 4 3
30 5 3
31 3

Mean : l D 5.0
. Ac. Ft.
for ' 89 . 310
Month .

* Measured at north levee of Sacramento By-Pass, This
" station records any undiverted drainage from Recla-
mation District 1600. See Yolo By-Pass Diversions,

Table 19. ‘ o
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SACRAMENTO-SAN JOAQUIN WATER SUPERVISOR'S REPORT 1930

TABLE 52

DISCHARGE OF SAN JOAQUIN RIVER NEAR NEZMAL

T R —

Daily Discharge in Second-feet

s e e et

Day  .7pr. Moy Jun, Jul, Aug. SoDe 0ct.
1 295 345 245 270 210 210 200
2 205 332 370 258 220 200 200
3 282 345 482 245 190 180 210
4 282 385 430 232 190 180 210
5 270 415 448 220 180 180 210
6 258 415 415 210 170 180 210
7 270 385 345 210 180 190 190
8 270 370 270 200 190 220 - 200
9 282 358 270 220 180 200 180

10 308 370 270 200 180 200 180

11 308 - 400 232 190 210 200 180

12 295 400 220 200 200 210 180

13 295 385 210 210 200 220 190

14 345 370 210 210 180 220 180

15 345 332 210 200 180 - 220 180

16 345 220 295 180 190 220 200

17 385 308 332 180 200 210 200

18 385 295 430 180 210 210 190

19 370 308 430 180 210 210 170

20 370 308 400 170 200 210 160

21 358 295 385 190 190 210 160

22 358 308 358 190 200 220 160

23 332 295 332 - 180 210 2%2 160

24 308 295 320 190 232 232 160

25 320 270 282 200 245 210 154

26 320 282 270 210 258 200 158

27 320 295 282 210 220 200 160

28 345 258 270 220 210 200 160

29 320 232 258 220 200 200 160

30 332 232 282 210 210 200 170

31 2%2 200 190 170

Mean 319 327 318 206 201 206 180
Ace Tt

for 19000 20100 18200 12700 12400 12300 11100
Month

NOTE: This ia a permanent station of the Water Resources Branch of the
U. S. Geological Survey., This station is maintained throughout the
year, but the record is given here for the irrigation season only.
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SACRAMENTO-SAN J OAQUIN WATER SUPERVISOR'S REPORT 1930

TABLE 53

DISCHARGE OF SAN JOAQUIN RIVER NEAR GRAYSON*

- .. O . TP A A AR, HP A A N e A S 5. WO SO + . - < A TR AT
Dal Iy D1 scEarge il Second-1eet

Day dJun. Jul. Luge Sep. Oct,
1 353 427 270 344 325
2 378 400 265 312 413
3 450 384 268 325 454
4 548 . 372 237 206 541
5 551 359 235 300 523
6 527 357 220 295 544
7 471 356 220 302 509
8 426 356 205 309 485
9 382 337 210 321 . 481
10 338 321 240 318 478
11 204 306 235 231 468
12 273 300 235 300 485
13 286 292 258 312 481
14 705 283 281 321 506
15 793 275 304 350 457
16 653 267 328 356 451
17 - 807 250 306 334 492
18 810 255 278 321 444
19 709 235 281 306 403
20 622 - 260 281 312 369
21 579 268 273 303 350
22 541 258 247. 312 341
23 551 263 242 315 331
24 573 232 265 205 324
25 488 263 298 - 286 318
26 485 280 537 283 322
27 . 485 260 378 265 331
28 458 292 347 260 347
29 424 324 321 265 344,
20 434 206 265 286 337
31 286 315 334
Mean 513 304 272 308 419
Ace Ftoe
for 30500 18700 16800 18300 25800
Month : . '

NOTE: Discharge obtained from current meter measurements
and recording gage record. \For return water figures see
Table 50

* Station is at Laird Slough Bridge.

o7




e T T R e

SACRAMENT 0-SAN JOAQUIN WATER SUPERVISOR'S REPORT 1930

TABLE 54

DISCHARGE OF MERCED RIVER AT YOSEMITE VAILEY
RAILROAD CROSSING

e e pr e

) ‘Daily Discharge in Second-feet

Day T Tul, ZUB.,  Sep. 0ot
1 6 13 9 12 3
2 7 13 10 12 3
3 12 15 11 11 3
4 12 12 7 12 3
5 12 12 7 9o 3
3 13 i3 7 7 3
7 13 12 7 6 3
8 12 11 7 12 4
9 15 12 7 12 4
10 12 12 7 12 3
i1 9 12 7 T3 3
12 10 12 7 12 4
13 10 12 7 9 4
14 11 12 7 7 3
15 11 12 7 8 3
16 i1 15 7 Z 3
17 12 12 8 8 3
18 12 12 8 6 2
19 13 12 g 5 2
20 13 11 8 4 2
51 5 12 8 5 P)
22 13 12 8 4 3
23 13 12 8 4 3
24 13 12 8 3 3
25 12 12 10 5 5
26 19 12 “10 ) Z
27 18 12 11 2 4
28 15 10 7 3 3
29 15 9 7 3 3
30 14 11 12 3 4
31 9 12 3
Mean 12 12- 8.2 7.1 3,2
Ac. Ft.
for 736 726 504 420 194
Month '

NOTE: Discharge obtained from current.meter meésurements
and intermittent gage readings. For return flow figures
see Table 50,




SALCRAMENTO-SAN JOAQUIN WATER SUPEFRVISOR'S REPORT 1931

TABLE 35

DISCHARGE OF MERCED RIVER NELR MOUTH*

f-——— o - -
Day : Daily Discharge in Second-feet
tJune, Jul. Auge Seps Oct.
1 117 169 147 154 154
2 132 162 - 132 147 77
3 110 117 124 139 169 7
4 110 117 132 139 177
5 97 132 103 139 177
6 97 117 103 139 184
7 97 162 110 162 147
8 103 147 117 192 162
9 103 139 117 i1e2 154
10 o7 132 117 169 147
11 97 124 147 177 147
12 o7 117 139 169 154
13 92 117 117 192 162
14 92 147 103 192 147
15 o7 117 92 192 162
16 110 124 22 177 177
17 117 - 124 147 177 177
18 117 117 162 169 154
12 110 117 139 184 147
20 110 132 117 177 132
21 103 132 147 le2 132
22 162 132 j 139 184 132
23 177 132 132 184 132
24 162 132 177 177 132
25 208 139 ;192 177 132
26 162 139 . 184 162 132
27 162 162 162 162 132
28 162 169 147 154 139
29 169 147 147 147 139
30 169 147 147 162 139
31 : 132 139 . 139
Mean 125 135 135 167 151
Ac Ft.
for 7410 8320 8270 9960 9200
Month '

NOTE: Discharge obtained from current meter measurements
and daily gage readings. For return flow figures See Tbl.50.

* gtation is l.1 mile above mouth at: bridge on Hills Ferry
Road . )
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SACRAMENTO-SAN JOAQUIN WATER SUPERVISOR®S REPORT 1930

TABLE 56

DISCHARGE OF DRY CREEK NEAR OLD WATERFORD BRIDGE

o o ———"
—————

Day T Dally Discharge in Cecond—~16et
sJun. Jule AUg e SEDe Oct,
1 10 8 9 "8 18
2 12 8 9 10 20
3 13 7 9 10 : 22
4 13 7 9 10 20
5 14 7 8 10 17
6 15 6 '8 10 15
7 16 7 8 10 16
8 i 7 7 11 17
9 17 8 7 13 18
10 18 7 7 14 20
11 17 6 Vi 186 20
12 16 6 8 18 21
13 15 5 8 19 22
14 14 6 9 20 23
15 13 6 9 22 19
16 12 7 9 23 15
17 11 7 10 23 11
18 10 8 9 24 8
19 9 8 9 22 8
20 8 9 8 19 8
21 7 9 8 16 8
22 6 8 7 13 8
23 11 8 7 10 8
24 15 8 7 12 8
25 14 7 9 13 8
- 26 12 7 10 11 8
a7 11 8 10 11 8
28 10 8 10 12 9
29 9 8 10 12 9
30 10 8 8 14 9
31 9 7 10
Mean 12 7 8 15 14
Ac. Ft.
for 744 452 516 865 855
Month

NOTE: Discharge record obtained from occasional current meter
measurements and gage readings made at several day intervals.
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SACRAMENTO-SAN JOAQUIN WATER SUPERVISOR'S REPORT 1930

TABLE 57

|

DISCHARGE OF DRY CREEK NEAR MODESTO

Daily Discharge in Second-feet

Day May JUune Jul. AUE o Sepe. Oct.
1 58 53 44 50 es
2 65 47 42 50 88
3 65 44 46 53 74
4 56 42 43 54 78
5 52 43 43 56 8L
6 47 42 47 53 78
7 44 42 46 46 74
8 50 40 45 50 71
9 55 39 45 56 65
10 50 39 44 62 59
11 53 33 44 62 53
12 4% 38 43 68 53
13 42 100 42 65 53
14 42 56 42 65 53
15 39 39 43 68 50
16 38 20 44 65 74
17 38 40 45 65 84
18 38 39 45 65 56
19 38 39 44 63 47
20 38 39 44 71 45
21 38 46 44 68 45
22 43 47 44 68 T 45
23 53 55 44 46 71 47
24 56 42 44 46 61 47
25 59 71 44 50 68 50
26 58 74 44 47 68 56
27 59 65 44 an 72 56
28 53 62 4 50 71 57
29 53 56 42 47 92 56
30 53 50 41 an 84 56
31 53 42 47 72
Mean 50 44 45 64 62
Ac.Ft.for
Month 2990 2730 2770 3800 3790
ﬁgééitirg?b. 970 390 460 440 620
g:igzggage 180 180 180 180 180
Discharge to '
Tuolumne R 70 54 56 74 75
Mean CefeSe
Discharge %o
Tuolumne R. 4140 3410 44:20 4590

Lere-feet

3300

NOTE: Record obtained from current meter measurements and daily
gage roadings. Measurements made at a point about two miles

above mouthe

\
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SACRAMENTO-SAN JOAQUIN WATER SUPERVISOR'S REPORT 1930 102

TABLE 58

DISCHARGE OF TUOLUMNE RIVER AT ROBERTS FERRY BRIDGE

: Daily Discharge in Second—feet

o
o
<

sJun, Jul, Auge SeDe Oct.
1 25 635 80 541 640
2 28 651 89 573 613
3 31 662 77 588 640
4 B4 662 74 596 646
5 37 662 74 603 651
6 40 657 74 808 581
7 185 657 304 608 662
8 390 857 528 618 662
9 466 657 487 634 657
10 586 657 454 645 835
11 1060 657 © 4684 657 630
12 1770 651 492 877 624
13 2180 651 505 670 635
14 2360 646 504 645 608
15 2470 646 513 642 608
16 2450 846 517 645 646
17 2230 646 524 642 646
18 1860 874 552 645 740
19 1480 639 380 655 635
20 900 486 197 649 651
21 740 393 187 640 630
22 550 389 208 619 660
23 562 389 291 . 835 640
24 551 397 359 635 640
25 544 395 347 835 651
26 551 246 340 640 - 697
27 527 112 411 646 662
28 528 95 557 646 846
29 533 - 86 632 646 - 846
20 523 60 563 640 640
31 69 511 635
Mean 873 501 364 631 645
Ac, T+,
for 51900 30800 22400 37500 39700
Month

NOTE: Discharge obtained fram current meter measurements
and recording gage record. For return water figures see
Table 50.
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\

TABLE 59

DISCHARGE OF TUOLUMNE RIVER AT TUOLUMNE CITY

e e e et ey

Day ¢ Daily Discharge in Second-feet
sJun., Jul, Auge Se p. Octe.
1 358 802 361 806 1100
2 389 850 358 794 1100
3 403 866 361 834 1040
4 347 878 367 838 1050
5 330 882 356 878 1030
6 324 886 344 878 1010
7 316 - 894 347 878 963 .
8 324 882 399 886 959
9 628 . 874 710 890 959
10 680 . 878 691 930 950
11 ‘ 637 870 679 938 930
12 810 878 679 267 930
13 1880 2086 679 1000 930
14 2390 942 © 714 1030 934
15 2680 898 738 1050 922
16 2780 886 750 1070 963
17 2810 882 782 1070 967
18 2560 878 802 963 950
19 - 2150 882 806 - 1070 948
20 1540 870 718 1250 945
21 1380 695 537 1100 942
22 1140 853 436 991 939
23 1010 645 457 995 936
24 1230 649 555 1020 933
25 1170 639 835 1040 930
26 1100 635 660 1030 - 930
27 930 580 624 1050 950
28 . 870 440 628 1100 959
29 850 406 810 1130 938
30 834 389 862 1120 930
3L ' 373 806 934
Mean 1160 764 602 987 965
Ac.Fte
for 69200 47000 - 37000 58700 59300
Month

NOTE: Discharge obtained from current meter measurements and
recording gage record, For veturn water figures see Table 50.
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T4BLE 60

DISCHARGE OF STANISLAUS RIVER AT ORANGE BLOSSOM BRIDGE

iaily Discharge in Second-feet

Day — :-j-.uno Jul. fs,ug. Se;pAo Octe
1 972 48 32 39 44
2 504 44 32 36 44
3 652 39 32 36 44
4 986 B34 32 32 44
S . 2180 32 .32 32 44
6 2010 34 32 32 44
7 2360 39 32 32 44
8 25630 36 32 32 44
9 2210 34 32 32 44
10 2190 34 32 32 44
11 1850 34 32 32 44
12 617 32 34 32 44
13 584 38 34 32 58
14 578 32 34 32 30
15 1750 32 36 32 28
16 1230 32 36 32 34
17 1150 32 36 32 94
18 1150 32 36 32 224
19 591 32 39 32 200
20 597 44 39 32 252
21 578 46 41 32 143
22 571 34 41 32 122
23 168 32 44 32 114
24 143 32 44 32 114
25 114 B4 41 32 13
26 94 32 39 32 126
27 94 32 36 32 134
28 82 32 34 32 140
29 61 32 34 32 146
30 64 32 34 3 152
31 32 36 158
Mean 955 35 35 33 95
LeoFte .
for 56800 2130 2180 1940 5810
Month

NOTE: Discharge obtained fron current meter measurements

and recording gage record.
Table 50.

For return flow figures see

104
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SACRAMENTO-SAN JOAQUIN WATER SUPFRVISOR'S REPORT 1930

TALBLE 61

DISCH:RGE OF STANISLAUS RIVER AT ELLIOTT RANCH*

e
—

Day : Daily Discharge in Second-feet
sJun. Jul, Auge SepPe Oct.
1 1920 3684 237 296 352
2 1100 358 229 294 344
3 969 348 252 293 334
4 990 329 245 292 323
5 1120 344 261 201 321
6 1980 338 256 290 336
7 2000 289 229 289 . 336
8 2220 264 219 201 334
9 2510 264 231 282 310
10 2360 264 242 271 298
11 2160 262 254 287 282
12 1880 262 245 316 274
13 1030 280 254 282 300
14 884 271 245 264 307
15 925 262 241 287 307
16 1480 245 254 289 292
17 1380 245 249 201 289
18 1220 242 271 302 289
19 1150 237 264 300 336
20 870 . 23 237 289 350
21 829 242 242 289 358
22 800 237 262 309 368
23 770 227 257 325 366
24 700 224 271 316 368
25 549 216 259 310 354
26 4908 242 287 316 354
27 459 251 284 325 352
28 452 271 264 316 352
29 437 271 262 334 354
30 411 266 208 350 344
31 , 264 297 334
Mean 1200 272 255 300 330
Ac oFto
for 71500 16700 15700 17800 20300
Month '

NOTE: Discharge obtained from current meter measurements
and recording gage record. For return flow figures see
Table 50. ~

* Station is about 5.8 miles above mouth.,
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CHAPTER V .
USE OF WATER IN THE SACRAMENTO-SAN JOAQUIN DELTA

As outlined in detail in preceding reports this investigation
having as its objective a complete annual determination of the consump-
tive use of water by the entire Sacramento-San Joaquin Delta, has cam-
prised the experimental work 4o determine the unit consumptive use of
water by all water consuming crops and growths in the Delta and the
general field work to obtain annually a complete census of the irri-
gated crops and water consuming areas. With‘the unit consumptive ﬁse
of wéter determined by the experimental work and the complete census
available, the former may be applied to the latter %o derive the com-~
plete consumptive use of water for the Delta as a whole or for indiv-
idual tracts or islandse. |

Through the regular Federal-State cooperation for Irrigation
Investigations the experimeﬁtal work has been conducted by the bivision
of Irrigation, Bureau of Agriculfural Enginecring, Us. Se Department
of Agriculture and has included probably as its most successful feature
and that furnishing most definite and conclusive results, the consumpfive
use determinations for various Delta crops and vegetation grown in tanks.
In 1930 the cooperatiwe work included investigations of the use of water
by barley, onions, celery and weeds grown in ténks on King Island, a con-
tinuation of the asparagus tank work on the Richmond-Chase tract, tule
and cat-tail tanks on King Island and in Reclamation District 999 near
Clarksburg, tule tanks on Simmorns Island, Suisun Bay, an exﬁeriment
on a King Island beet field to determine the effeect of various irrigation

treatments on the tonnage and sugar content of the beets, and investi-
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gation of flooding methods in the removal of alkali and in the elimin-
ation of nematodes. This work is presented in detail in the report
by Major O. V. P. Stout and Lloyd N. Brown which follows in this chapter;
The annual census of the acreage of irrigated crops and water
consuming areas has been made through the reguler organization of the
Water Supervisor and the data for 1930 are given in Tables 62, 63 and ©4.
As an important feature of the 8pecial Studies of 8alinity
Control and the Salt Water Barrier, conducted as a part of the Water
Resources Investigation in the development of fhe "State Water Plan",
it has been necessary to derive the best possible estimate of the
consumptive use of water in the Saéramento—San Joaquin Delta, In this
derivetion all of the data on the Delta experimental work and crop
census as given in the Water Supervisor Reports beginning with 1924 and
including 1930 have been available and the manner of their use and the
complete estimate of the Delta's consumptive use are presented in detail
in the Water Resources Investigation Bulletin Number 27 - "Variation -
and Control of Salinity in Sacramento-San Joaquin Delta and Upper San
Francisco Bay". In order to moke the canplete estimate it was found
necessary to obtain certain additional data on the extent of idle and
bare lends, the acreage of aguatic growths such as tules, cat-tails,
willows, the area of interior water surfaces, etc., and it will be
" noted that the form of Table‘62 in this report has been changed
somewhat from that of previous years in order to report these additional
data. In accounting for the complete acreage of each tract or island
under the various segregotions a further and more exact check upon the

total acreage figures has been obtained and explains the ch&nges in

7
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\

these figures from those given in previous reports.

The experimental work is to continue on a small scale in
order to bring thc investigation of the consumptive use of water by
aquatic plants to a satisfactory conclusion, to extend the asparagus
tank work to cover thé geonomic life of the plants and to perhaps gain
more conclusive data on the use of water by weeds and other such non-
economic growths, Under present plans,an office report covering the
entire Delta cooperative investigation in detail and presenting the
complete estimates for the Delta consumptive use of water is to be
completed and submitted by Major Stout in 1931, Subsequently it is
planned that the usual census and sequring of the other data necessary
to continuc the annual estimates of the Delta's consumptive use will
be continuéd through the Water Supervisor's office, After publication
of Bulletin Number 27 and the submission of the report by Major Stout,
it is planned that the annual data and computations and complete esti-
mates of the consumptive use of water will be incorporated as a part

of the Water Supervisor Reports, beginning with the 1931 Reporte
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TABLE 62
DETAIL OF IRRIGATED AND NON-IRRIGATED ACREAGES IN THE DELTA, 1930

109

Acreage irrigated

Acreage not irrigated

Island or tract

1)

Truck
and
miseel-
laneous
vegetables

(14)

Bare
landg*

an

Aquatic
growths

water
surfaces

and

(20

Total
acreagel

@n

Andrus Island—Reclamation Districts Nos. 317, 407, 556 ____.__
Bacon Island—Reeclamation Distriet No. 2028__ _ ___ __________.__

Bigger and Inman Raneh__ o
Bishop Tract—Reclamation District No. 2042 __________________
Bishop Highlands_ -
Black Point Spoil Area ...
Boggs Tract—Reclamation District No. 404 . _____________.__
Bouldin Island—Reclamation Distriet No. 756 ____ .. _______.____
Brack Tract—Reclamation District No. 2033 .. _____________
Bradford Island—Reclamation District No. 2059___ . _____________
Brannan Island—Reclamation District No. 2067 ... __
Byron Tract—Portion of Reclamation District No. 800
California Irrigated Farms—Portions of Reclamation Districts Nos.
2058 and 2002 .
Canal Ranch_ _ ..
Clifton Court Tract—Reclamation District No. 802.._____________
Collinsville Manor. ... - e
Coney Island - - . e
Deadhorse Island. .
Donlan Island—Reclamation District No. 274_
Drexler Tract- . - o e
Edinger-Johnson Reclamation District—Includes R. D. 745_ _ . ____
Ehrhardt Club . o o e
Elmwood Tract. . . oo
Empire Tract—Reclamation District No. 2029
Fabian Tract—Reclamation Distriect No. 773 - .. ...
Fay Island - - - o e
Finck & Winler Ranch~—Portion of Reclamation District No. 2062 _
Fox Ranch (George R. Fox) . .
Franks Tract. . .
Grand Island—Reclamation District No. 3
Hastings Tract—Reclamation Distriet No. 2060____.__ ... _..__._
Headreach Island. .
Henning Tract—Portion of Reclamation District No. 2030
Hog Island . . e
Holland Tract (Little Holland-Seaborn) . ... . ________.___
Holland Tract—Reclamation District No. 2025 . _________._____
Honker Lake Tract. - - e
Horseshoe Island _ - e
Hotchkiss Tract—Includes Reclamation District No. 799________ ..
Ida Island. o e
Jersey Island—Reclamation Distriet No. 830. ... __________
Jones Tract (Upper)—Reeclamation District No.2039__ ... ______
Jones Tract (Lower)—Reclamation Distriet No. 2038_____________
Kimball Island . o e
King Island—Reclamation District No. 2044 _ . _______________
Liberty Reclamation Distriet_ . .
Mandeville Island—Reclamation District No. 2027 ______________
March Garden and Brookside Tracts___________ . ______________
MeCormack Tract .. e
MeDonald Island—Portion of Reclamation District No. 2030 .. ___
Medford Island—Reclamation District No. 2041_________________
Merritt Island—Reclamation District No. 150 .o _.______
Mildred Island—Reclamation Distriet No. 2021 ___________
Moreing Ranch (Lewis Moreing)—Portions of Reclamation Dis-
tricts Nos. 2058 and 2062 _ _ .
Orwood Highlands_ . o o
Orwood Tract—Reclamation District No. 2024 ._________________
Palm Tract—Reclamation District No. 2036 ... ... .. _.__
Pierson District—Reclamation District No. 551 _________
Pocket, The (Roberts Island) - .- _._
Prospect Island—Reclamation District No. 1667 _________ . ____
Quimby Island_ . _ ...
Randall Island—Reclamation District No. 755
Rhode Island . .- oo
Rio Blanco Traet. . i
Rindge Tract—Reslamaticn District No. 2037
Roberts Island (Lower Division)—Reeclamation District No. 684 _ . _
Roberts Island (Middle Division)—Reclamation District No. 524___
Roberts Island (Upper Division)—Reclamation District No. 544_ __
Rough and Ready Island—Reclamation District No. 403_.________
Ryer Island—Reclamation Distriet No. 501 ______
Sante Fe Right-of-Way_ . .
Sargeant-Barnhart Tract__ ...
Sherman Island—Reclamation District No. 341 ... ________
Shima Tract. e
Smith Tract (R. R. and N. A. Smith) ... ____
Southern Pacific Right-of-Way__ . ..
State F'arm. oo .o

Tyler Island—Reclamation Districts Nos. 136, 364, 532, 563 and 807
Union Island—Reclamation Districts Nos. land 2. .. ____________
Veale Tract—Reclamation District No. 2065, .. ________

West Island . . o . e
Widdow Island._ e
Woodward Island. .- ..
Wright Tract. . .
Reclamation Distriet No. 50-—Spoil Avea________________________
Reclamation District No. 307 ... e
Reclamation District No. 348
Reclamation District No. 369. . .
Reclamation District No. 535
Reclamation District No. 536 (Egbert Tract) ... _____________
Reclamation Distriet No. 8554, . _._
Reclamation District No. 673 ...
Reclamation District No.
Reclamation District No.
Reclamation District No.
Reclamation Distriet No.
Reclamation District No.
Reclamation District No. 8
Reclamation Distriet No.
Reclamation District No. 999 . ..
Reclamation Distriet No. 1002_ .. . ...
Reclamation District No. 1614 (Smith Tract and Tuxedo Country

Club Farms) - .. oo oo

U sa |
63 |-ooeoo
T 5o
1,656 225
o 67 |-
[ 20 P,

""""" 146 | 203

230
117
1,122
169
18

32

123
164
9
139
82
72

35
30

190

82,200

336
757
250

20

7,823
5,625
3,000
3,404
1,000
2,350
1,000

575
2,678
6,006
4,658
2,059
7,876
3,320

410,290
2,530
3,362

281
1,060
221
230
3,202
690
631
820
3,678
7,196
109
760
183
3,425
17,014
7,439
140
2,700
125
2,860
4,275
1,890
640
3,700
50
3,558
6,624
6,066
65
3,260
6,750
5,438
600
1,576
3,438
1,203
4,986
1,247

1,470
1,135
2,397
2,564
8,970
553
2,505
822
417
90

675
7,231
10,659
11,000
7,475
1,702
12,210
220
1,182
10,305
1,870
2,025
280
1,000
9,260
695
2,714
12,355
3,631
8,947
23,000
1,363
3,875
7,310
5,522
180

65
2,245
1,358
3,300
6,086
9,478
554
4,195
8,933
699
3,099
1,618
135
1,322
2,200
2,651
463
11,200
26,136
6,861

1,773

5,352 15,334

9,142

15,377

437,566

*Includes roads, camp areas, interior levees, etc.
*Includes pasture, weeds, ete.

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

2 Includes 426 acres of second crop potatoes.
3 Includes 1,870 acres double crop.

4 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

» Flooded after crop taken off.

¢ Of this area, 2,912 acres flooded after crop taken off.

7 Includes 500 acres beans interplanted in asparagus.

8 Subject to tidal action through broken levees.

990 acres of beans interplanted in asparagus.

19 Includes 2,970 acres double cropped and interplanted.
1t Includes second crop and interplantings.

12 Includes 5,356 acres of second crop and interplantings.

5704 10-31 500

CALIFORNIA STATE PRINTING OFFICE
HARRY HAMMOND, STATE PRINTER
SACRAMENTO, 1931

“Delta Uplands—see “Delta Uplands Diversions from Tom Paine Slough.”
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TABLE 63

SUMMARY OF ACREAGES AND CROPS IRRIGATED IN THE
SACRAMENTO AND SAN JOAQUIN-MOKELUMNE DELTAS-1930

: =+ = : San Joaquin- ¢ T
: Crop : Sggz%%:nto ¢ Mokelumne 3 Total :
: L :___Deltas : :
. Alfalfa : 10295 : 16635 : 26930 :
; Asparagus ; 36799 ; 33470 ; 70269 ;
. Boans : v 15696 : 13470 : 29166 :
: Beots : 10432 : 13626 ; 24058 :
: Celery : 2110 : 3859 - 5969 :
: Corn : 6121 : 48412 : 54533 :
. Fruit : 12403 : 2101 : 14504 :
. Grain & Hay : 4350 : 31102 : 35452 :
; Onions ; 2391 ; 1950 ; 4341 ;
: Pasture : 554 _; | 7132 . 7686 :
: Potatoes : 325  : 18514 : 18839 :
: Seed : 4512 : 840 : 5352 :
; Truck and ; i‘ 4 : :
: Miscellaneous) 13328 : 2006 : 15334 :
: Vegetables ) : : :
: Totals : 119316 : 193117 ;312433 :

NOTE: In the data for similar tabulations in previous years,

the boundary between the deltas has been taken as San Joaquin
River, North Fork of Mokelumne River and Snodgrass Slough. In
this tabulation a more strict division in accordance with
drainage lines has been made, ‘With this division the boundary
divides Sherman and Andrus Islands and Reclamation District 531.

.




T TR

SACRAMENTO-SAN JOAQUIN WATER SUPZRVISOR'S REPORT 1930

se 9% e¢ ee o& oo

oo ev oo oo

es ®o oo o0 se v e ¢

es 6% 90 os es s

se oo ae oo

TABLE &4
GENERAL SOIL CLASSIFICATION OF THE
DELTA LANDS IRRIGATED IN 1930

: : Poat Soil : Sedimentary
: Crop : Acreage :Soil. Acreage
: : - Irrigated s Irrigated
; Alfalfa ; 5489 ; 21441
Asparagus 32484 37785
; Beans - ; 4910 ; 24256
; Beets ; 12599 ; i1459
; Celery ; 5045 ; 924
; Corn ; 35323 ; 19210
; Fruit ; 975 ; 13529
; Grain and Hay; 13218 ; 22234
Onions 1950 2391
; Pasture ; 50286 ; 2660
Potatoes 18054 785
; Seed ; 653 ; 4699
Truck and )

: Miscellaneous) 1229 s 14105
: Vegetables ) :

; Totals ; 136955 ; 175478

111
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COOPERATIVE IRRIGATION INVESTIGATIONS
IN' THE SACRAMENTO-SAN JOAQUIN DELTA IN 1930

By
Qe V. P. Stout, Hydraulic Engineer,
Division of Water Resources, State Department of Public Works,
Division of Irrigation, Bure:Edof.Agricultural Engineering,
U. S. Department of Agriculture,
and
Lloyd N. Brown, Assistant Hydraulic Engineer, ‘
Division of Water Resources, State Department of Public Works,
INTRODUCTION
The Cooperative Irrigation Investigations in the Sacramento-~San
Joaquin Delta in 1930 were confined mostly to the peat lands, where exper-
iments on the use of water by crop and other plants was continued in the
seme manner as in previous years., Some incidental experiments relating
to the irrigation of beets and to flooding to remove alkaii also received
attention., The nematode plots, where it was undertaken to detefmine the
effectiveness of flooding to eradicate this pest, were also continued.
| The record of use of water by tules and cattails in tanks at
Clarksburg was carried through the year, and éXperiments with the same
plants, but under morc nearly normal conditions of exposure, were inaugu=
rated on King Island and on Simmons Island. The new experiments were
undertaken at the instance of the Water Resources Investigation,
4% the present time therc is an awakoning of those concerned
with the conservation and utilization of the water resources to the
importance of the question of the waste involved in the consumptive usc

of water by growths which serve no useful purposc. Several agencics havo

concerned themselves in the matter to the extent of launching invcstigations,
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It may not be too much to say that this is in considerable degree due %o
-results reported from these investigations, and that there rests the ob-

ligation that the questions which have been raised should be settled.

PEAT LAND INVESTIGATIONS

SUMMARY

The determinations of consumptive use of water in 1930 were
confined to crop amnd other plants growing in tanks. The reason for this,
as noted in the report for 1929, is that the control which is possible in
the tank work makes it more definite and therefore more valuable than
when results depend upon the measurement of water visibly admitted to and
drained from fields of growing crops, without adequate or satisfactory
account being reasonably obtainable of the water which moves in and out
of the fields by way of underground paths, nor, so far as peat lands are

 concerned, of the differences in the amounts of water stored in the soil

of the fields at the beginning and the end of periods of time considered.

The tanksvat Camp 3% on King Island contained barley and onions
until those crops were harvested in midsummer, - The barley yields covered
an extensive range, from a minimum corresponding to crop failure up to a
maximum greatly in excess of that obitazinable in the fielde The onion
yields were rather less than good average ficld yield. The relation of
consumptive use to yields is discussed in the detailed account to follow,

4ifter the barley and onions had bcen rcemoved fram the tanks
eight of them were taken uﬁ t0 be reset and used for tules and cattails,
four of them in a tule swamp on King Island and the other four on‘the

shorc of Simmons Island, cbout scven miles northcast of Bay Point,
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The outer cylinders of these eight tanks were found to be so badly cor-
roded that they would not stand resetting and had %o be replaced by

new ones, They had been in service since 1925, with the peat soil of
the field against their outer surfaces and water from the channels
against their inner surfaces up to the elevation of the water table in
the inner or soil cylinder. The corrosion was on the outer surface, the
affected belt being bounded by lines corresponding closely to the highest
and lowest elevations of the water table.in the field,

The asparagus tanks set in\1927 on the Richmond-Chase ranch were
continued in service throughout the year in 1930. The lack of anything
like a precise correlation between the consumptive use by asparagus and
any other of the determined elemeﬁts still persists, but it has been
found possible, in spite of this, to make fairly confident use of the
results of the investigation in estimating the consumptive use of water
by asparagus in the Delta, The nearest approach to correlation of use
and yield appears in the case of yield of tops in 1930. (See Plate 3).

If the experiments are continued fof an additional period of a few years,
suffieient o bring the plants in the tanks to maturity, a better basis
of estimate than the present one will be available.

The experiments on King Island, designed to determine the effect-
iveness of flooding in destroying nematodes, were continued in 1930, and
point quite definitely to the conclusion that, so far as continuous and
uninterrupted flooding is concerned, an impracticably long period of time
is required to eradicate the pest. Some experiments in intermittont flood-
ing should be made, however, in order to determine if more rapid procedure

is possible by that method.
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~ Advantage was taken of an opportunity to observe experiments
made by the Richmond~-Chase Company in flooding asparagus land to ieach
out Whatéver injurious salts may be present. The final analysis'of
these experiments must be made in the light of crop records yet to accrue,
but a biief description of the work and a general statement of some of the
résults to date are included in this report.

The experiments on sugar beet plots on King Island, commenced

in 1929 at the instance of Dr, We W. Robbins, of the California Agricui-
tural Experiment Station, were continued through the season of 1930. An

account of the season's work and results is given.

TANK WORK

Asparagus

Tank work on asparagus began early in 1927 when twelve tanks
were installed on the Richmond-Chase ranch near Terminous. The tanks
were located in a row running north and south and are numbered from
south to north. They are of the same type as used in other work of
this nature with Deita crops, but are of a greater diometer., The soil
surface in the inner cylinder has an area of 9.28 square fect correspond-
ing to 4694 crowns per acre, a typical asparagus planting. Crowns of
the Mary Washington variety were obtained from the University Faﬁn at
Davis and female or pistillate plants were set inbthe odd humbered tanks,
and male or staminate plants in the even numbered tankse It wds sub-

sequently found that one of the plants set for staminate was pistillate.

The tanks wore divided into three groups for different irrigation
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~y

treatments. The water was held at ¥two feet below the ground surface
in tanks 1 to 4, inclusive; three feet in tanks 5 to 8, inc¢lusive; and
four feet in tanks 9 to 12, inclusive., No asparagus was cut during the
first two years - 1927 and 1928 - but was cut regularly in the third and
fourth years, 1929 and 1930, The cutting scasons lasted from the first
appearancc of spears untii July lst - the commercial cutting season. Fol-
lowing the cutting seasons the spears were allowed to develop into topse
In Table 65 are shown the general results of the tanks by groups
since the inception of the worke The tablc is arranged so that the yield
of spears is plaéed with the use of water and weight of tops for the
previous season bocausc the plant food storcd by the tops in the roots
produces the spcars the following scason. During 1929 and 1930 the fal-
ling off of production with the two-foot water table and the incrcuéo in
production with the four-foot water table are very noticcable. Judging
by the weight of tops of 1950; group III will producc the most tonnage
again in 1931, In Table &€ are shown the numbor of spoars and their total
and average weights. It will be noted that in general the plants grown
with the four-foot watcr table showed incrcased production in 1930 whereas
the tanks with threc and #wo-foot wator tablos held about evon and showod
a decreased production, respectively. While all of thesc figurcs tend to
argue in favor of the four-foot water tablc, too hasty an acceptance of tham
as finol should not be made becausc the life of an asparagus plant is from‘.
12 to 15 yecars and maximum production is not reached until about the

eighth or ninth year.

-

* The depths listed are the nominal depths =-- thosc contemplated in
the plan of the work. The depths actually maintained varied somewhat
from the nominal, thc variation during thc season up to about the middle
of July being in gencral small and in both directions, while fram that
time on to thc ond of the year the dopths were greater thon the nominal,
the average excess amounting in some instances to as much as half o foot,
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TABLE 66

YIELDS OF SPEARS FROM ASPARAGUS TANKS IN 1929 AND 1930
RICHMOND~CHASE TRACT

DR : Number  :Total Weight:  Average  :

R i S ST : of : of : Weight of @
Tank :Water : S-Staminate @ Spears ¢ Spears : Spearig :
. ¢ P-Pistillate: H : 1929 ¢ 1930 : 1929 @ 30

: Feet : . 1929 , 1930 :Grams_:Grams :Grams :Grams :

1 2 P ¢ 17 ¢ lée : 830.13 678,9: 48,8: 42,3:
2 2 S T34 3 34 2]141.2:1477.4:F 63,0 43,58
3 3 2 P : 228 ¢ 3B :113606,601225,4% 62.1: 35,40¢
4 zoi P iopa i 55 U10.0IGKLL 45.9: SO
5 ¢ 3 3 P k4 ¢ 287 11751,0: 830,08 42.7: 30,7
6 3 3 S : 27 ¢ 34 1106265:1214,5¢ BQ44: 35,7
7 3 P 82 & 25 3 920,9% 761L.2: 41e9: 3004
8 3 S ¢ 28 ¢ B2  BbB,3:1066.4: 20,0 20,5
9 4 3 P ¢ 43 ¢ 63 12024,1:2439,5: 47.1: 38,7:
0 4 S ¢ 20 ¢ 32 ¢ 802.4% 929¢4: 40,1t 29,0
11 4 P t 15 0 22 3 832,7:1143.62 5H5.H: 52,0
12 4 S "8 8L v 268 3 747.,2: 970.2: 35,68 37.3:

L . . )
3 . 3 .

* See footnote, Page 117.

TABLE 67

USE OF WATER AND YIELD OF TOPS**, ASPARAGUS TANKS,
1927 TO 1930, INCLUSIVE, RICHMOND-CHASE TRACT

88 99 99 9% 0% 40 0V e 0¢ we 00 e oo 00 se e¢ ee ee 0o

t*Distance: 1927 1928 &t 1020 :: 1930 ¢

tfrom Soili:Use aftWt,0f: :Use oftWteof: :Use of t Wt 0Ff: :Use oftWt.0f:
Tapk : Surface :Water: Tops::Water: Tops::Water: Tops::Water: Tops:
210 Water:hAceFtignng? tACeTtigrang? $4CeF g ot 3ACe T (1papg

: Feet . iperhc:? :.penAc. siperie: tiperic: :

1 2 : 1,728 69,58 5.50:291.1:: 2.44 396,91t 2,65:305,7%
2 2 P 2462:1074L10: 642914664508 3,93:600,5:: 3,48:278,8:
3 2 P 2417:127,6%:5 4,983401,7:: 3,08:396,9:: 3,13:332,08
4 2 P 2.628140,508 3,78:399.751: 3.,31:510e32: 2,633276,7:
5 ¢ 3 P 1el3: 59,918 2,57:300,0:: 1,003113.4:: 932 61,2:
6 3 0 1441:112,88: 3.200194,58: R.21:255428% 1619:159,5:
7 @ 3 P Le3D: 56,51t B,36:309,38: 2,04:311,9:: 1,95:176.,9:
8 3 2 1.67:109.5:: 3,75:268,0%: 2.,82:425,3:: 3,20:343,08
9 4 3 1e85: 91,081 3487:374,03: 1,79:410,6:: 2.,80:293,1:
10 : 4 P o83 45,458 1,30:128,0:: 1,04:198,5:: 1,48:120.28
11 4 S 1ed0: 43,812 1e95:205,3:: 1,88:482,0:: 2,82:424,0:
12 4 $ 1e32:15269:: 145581926552 1e61:439442: 2,14:352,9:

* See footnote, page 117,
E?clu51ve of berries.
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Table 67 shows the yearly‘ﬁses of water and weights of tops
exclusive of berries, |

The item of chief concern in connection with all crops'is the
relation of use of water to commercial yield of crop, and the amount of
water requiredAto produce a crop corresponding to the average yield in
a good year., In the case of asparagus it is considered that the relation
to be studied is that of the yield of spears in any season to the use of
water in the previous yeaf. The reason for this is that the use of water
in ény calendar year up to the end of the cutting éeason amounts to very
little, and that the spearslare derived from plant food stored up when
the plant was growing in the fern in the previous year. Plate 4 is a
diagram on which the abscissa of any point repr§sents the yield, in tons
per acre, of spears from a certain tank in a certain season, and the ordi-
nate to the point represents the corresponding consumptive use of* water,
in acre-feet per acre, in the previous year from about April to December,
The yield of spears in 1929 is plotteé against the use of water in 1928
and the yield of spoars in 1930 against use Of water in 1929, - 1929 and
1930 being the first and second seasons of cutting apd the third and
fourth seasons of growth. in the the tanks. |

The rates of yield of spears, in tons per acre, from the tanks
are greatly in excess of those which are obtained from the fields. Beyond
the fact that tank conditions correspond to a complete stand of plants,
whe;eas field stands fall materially short of beiﬁg complete, nb explana-
tion of the heavy yields fraom tanks has been found., |

Although there appears a general tendency for the points on

the diagram to arrange themselves with reference to a line running upward

R " en
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RELATION OFT%JSE OF WATER

YIELD OF SPEARS
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and to the right, there is no close or even serviceable correlation to
be deduced from the data shown.

A study of Plate 4 brings out that tanks numbers 1, 2 and 3 in
1930 produced less tonnage of épears than in 1929, and also that the use
of water in the year 1929 was less than in 1928. That is to say, the |
production and the use of water were both less for the later poriod than
for the earlier one. Tank number 4 gave a slightly increased yicld with
less use of water. The ﬁater table in thesc tanks was two feet down from
the soil surface. g

Each of the tanks, mumbers 5, 6, 7 and 8, in which the water
table was at three feet, used less water in 1929 then in 1928. The yicld
of spears in tanks Nos. 5 and 7, which contained pistillate plants, was
less in 1930 than in 1929, cnd the yield in tanks numbers 6 and 8, which
contained staminate plants, was greater in 1930 thon in 1929.

Each of the tonks numbers 9, 10 and 11, with water toble at four
fect, used less water in 1929 than in 1928, but in spitc of this faet the
yicld of spears was grector in 1930 than in 1929, Tank number 12, of
the same group, also yiclded a grcater amount of spears but uscd slightly
morec watcr.

Each tank cxcept number 12 usod morc wator in 1928 than in 1929,
It is to bc remombored in this connection that therc was no cutting in

1928 and tho plants were pormitted to grow and to use water throughout

- the year from carly spring to late fall, whilo in 1929 thoro was but

little use of water until the plants mado some growth following tho closc
of tho cutting scason on Junc 30th.

Table 55, on page 105 of the Sacromento~San Joaguin Water Supér-

2
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visor's Roport fbr 1929 shows that in spitc of the groater usc of water
in 1928 than in 1929 by all of thec tanks cxcept number 12, the yicld of
tops of staminate plants is in all cases greater in 1929 than in 1928,
Thé some is true of all pistillcte plantsiexcept thosc in tanks numbcers
3 and 5, |

The yields of berrics in 1929, aftcer o scason of cutting of
spcars, werc in all but onc casc less than in 1928, when therc was no
cutting of spcarse. The oxecption was tank number 9, in which tho'berry
yiclds in both ycars were insignificant in amount. Thesc small yiclds of
berries from tank numocr 9 were followed in the respective succocding
seasons by heavy yioldé of spears, being in 1930 the maximum for oll
tanks, and in 1929 being excoded only in small amount, and that by tank
numbor 2, which contained a staminate plant.

At the instancc of the WatorvRosoarccs<Invostig:tion, in tho
summor of 1930, samc morc or less tentative conelusions worc formulated
‘relative to the usce of water by various crops in the Dolta. The zxporimental
results for the scason of 1930 wore not available when these figurcs were
prcoarcds So far as asporngus is concorned, it may be said that in the
light of 1930 oxpcriments, thero is no prosent occasion to revisc the
figures for that crop. They therefore stand, as a liberal cestimate, as
follows: |

TABLE 68

ESTIMATED MONTHLY AND ANNUAL CONSUMPTIVE USE OF WATER ON THE
ASPARAGUE AREA IN THE SACRAMENTO-SAN JOAQUIN DELTA

[ s e~y
4 .

:Month:Janes Febe Mar. Apre. Moy Jun, Jule AUg. Sep..Oct. Nov,. Dec. tAnnual

v oe oo

Use=:e05 o405 405 405 08 14 440 ,68 455 .42 .12 ,10
tACJFtE ‘ '
‘per Ac

e s ov
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It has beon noted that there is very 1littlo use of water during
the cutting scason.

In 1929, fram March 14 to July 1, it averaged .26 acrc-fect
per acre from tanks with the tﬁo-foot water table, 10 acrec-fcet per acre
with the thirtcen-foot water table, and practically nothing with a four-
foot wéter table. It may be assumed that these amounts may be choarged

alﬁpst cntircly to evaporation fram the soil surfacc.

Onions

Eight tanks were planted to onionston Fobruary 20, 1930, Thc&
werc harvested on July 31, 1930, The record of usc of watcr was becgun
on ipril 4, Tanks numbers 1 to 4, inclusive, werc planted with White
Globo, and 5 to 8, inclusivo, with the iAustraliaon Browa variety,
known loecally as "white" and "“buckskin", rospcctively. These two wari-
cties are among thosc most widely raised in the Delta. Tho yiclds fram
the tanks were only fair, so the use of water is probably low comparcd
to actual fiola usce, Ficld yiclds of 400 sacks or morec per acre arc
common, Thec onion maggot reduced the crop materially in tanks numbers
6, 7, and 8, This post.is guitc common in commercial growing, but sincec
the damage is usually small_itvis tolcratod. 4 shcep herdor romoved two
or threoe onions from sach of four tanks. However, since thore wore fif-
teen or twenty onioms in cach tank it is belicved that the loss was
estimated quite accurately and tckon into account in the figuros sub-
mitted in Teble 69,

The data of Table 69 arc plotted in Plate 5 taking as abscissas
Y = yield of onions, in 100-pound sacks por acre, and as ordinntes:

U = usc of water, in acrc-feoet per acre. -4 linc has been drawn to show

-
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1

the use=-yield relation indicated, the equation of the line being

U = 0.00217 Y + O.85.v Various growers estimate the average yield of

the usual varieties in a good year %o be from 150 to 275 sacks per acrs,.
There is one variety, not generally grown, on account of not being a
good "shipper and kcopor"™ that yields fram 600 to 800 sacks per acre in
a good yeare According to the results fran tanks in 1950; an average
yield of 250 sacks per acre would use an average of 1.39 acre-foet of
Water‘pér acrce The use reported in 1930 to the Water Resourées Invest-
igations exceeds this by 0.21 acre-foot per acre, and covers the probabil-
ity that use in relation to yield may be greater in some years than

it was found to be in 1930, the single scason in vwhich experiments werc
‘made; and also the fact that the average yield cstimated above at 250
sacks per acre does not cover the less usual and higher yielding variety
or varieties.

TABLE 69

USE OF WATER ..MND YIELDS, ONION T.NKS, KING ISLAND, 1930

s ottt

S

|

T e

. Tank : Use of  Yield :
. Number . Water . of Onions :
: siere=-Ffect por AcreilO0 Lb.Sacks por iec
: 1 : 1l.61 : 461 :
: 2 H 1.75 : 327 :
: 3 : 1.50 : 336 H
: 4 s 1,60 - : 291 :
: 5 : 1l.14 : 187 :
: 6 : 1,07 : 69 :
: 7 H «88 H 49 :
H 8 : 1.28 H 147 H

Barley
Twenty tanks at Camp Number 3% on King Island werc planted to

ST T
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barley on February 20, 1930+ The grain was harvested on Junc 24th.. The
record of use of water dates from April 5th. A notable feature of this
experiment is the unusually, high yield, K eight of the tanks producing
at the rate of over 100 sacks per acre,»each sack weighing 100 pounds.
A yield of 40 sacks per acre in thé Delta is considered high., However,
in commercial production a great deal of grain is lost by lodging and
separator waste., If these losses could be prevented, considerably
larger crops Wouid be obtained but even then the yield would not ap-
proach the heaviest from tankse The yield of grain, in sacks to the
acre, and the use of water, in acre-feet per acre, are shown in Table
704 :

TABLE 70

USE OF WATER /4ND YIEID, BARLEY TANKS, KING ISLAND, 1930

Use of Water

: Tank . Yield of Grain .
s Number :10 IbSks. per Acregicre-feet per Ao,
: 9 : 118 H 2,31 :
H 10 : 117 H 229 :
: 11 : 128 : 2,33 :
: i2 : 132 . Re4d2 :
: 13 s 123 : 2.28 :
: 14 : 129 : 231 :
: 15 : 132 . 2e 24 :
: 16 : 110 : 1.92 :
¢ 17 $ 62 : 1l.21 :
: 18 : 27 : - 071 :
. 19 : 50 : 1.31 :
H 20 H 19 . Os 65 H
: ' 21 : 20 : 1.15 :
: 22 : 30 : " 1617 :
: 23 : 3 : 1,04 :
: 24 : 47 . 1,47 :
: 25 : 15 H 1l.46 :
. 26 3 74 : 1,56 :
: 27 . 72 : 1.59 :
2 28 : 78 : l.62 :

.o
e
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The data of Table 70 are plotted on Plate 6 and then, exclud-
ing all points representing yiclds of 20 sac?s per acré or‘less, which
disposc themselves irregularly, the remaining points are marked off
in groups of four, according to the yield represcnted. The controid
of each group is obtained and o line adjusted to them, having the
oquation U = 0,0136 Y + 0,583, For use in estimating the water required
to produce a certain yicld it may be prudent to increase the constant
term in the equation, making it U = 0,0136 Y + 0,80, According to this
equation, the estimated water requirement for a yield of 25 sacks per
acre would be l.l4 acre-féet per acre, and for a yield of 40 sacks per
acre it would be 1.34 acre~-fect per acre.

It is to be bornc in mind that the figures just given are
based on the results of one season of cbservation, thec only one avail-
able covering approximately the entire growing season of grain in the
Delta. Experiments elseﬁhere by others indicatc that the figures given
should be increased somewhat in estimating consumptive use of water by
grain in the Dclte,

It is believed, in fact, that the increase should be in material
amount, so that the figures for grain and grain hay in general in the
Delta will at least closely approximate 1,70 acrc-feet per acre,las
reported to the Water Resources Investigations. This opinion is bascd
largely on the figures presented in the following tabular statement
of the consumptive use of water which various scots of experiments indi-
cate as nocessary to produce 2500 pounds per acrce of wheat and barley.

Consideration is given also to the fact that ropofted experimental

yields are total yields, whereas wastc must be added to cammercial
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field yield in order to obtain total yield. That waste in the field is
material in amount éppears on viecwing the‘luxuriant volunteer crops of
grain which grow up the next year on stubble fields if permitted to do
soe In fact, the waste of onec season is frequently dependcd upon in
the Delta to sced the ground for the crop of the next season,

Lodging, shelling and scparator ineffiéiéncy all contributé
to the volume of wastc of graine. The sack of grain may #eigh from 96
to 110 pounds, It has hore been takon as 100 pounds,

In general the figures given in the following tabular statc-
ment are the results of correlation and computation applied to data
presented in the refercncesnoted, The yieid of 2500 pounds per acre
with corresponding usc of water does not precisely appear in most
of the references. In a number of instances “transpiration only is
given and evaporation estimated at Q.50 acre~-foot per acre must be‘
added to give consumptive use.,

BEvaporation from baré ground in the Delta during the growing
| season 6f grain has been estimated in the report to Water Resources
Investigations as amounting to 0.35 acre-foot .per acre, The estimate
of 0.50 acre~-foot per acre for evaporation fram grain fields in the
same period is not necessarily inconsistent ﬁith the estimate for bare
ground, for as against the shade and diminished air circulation induced
by the crop is the fact that in an irrigated grain field the ground
surface will usually be moister than in the'bare areas, theiground
sﬁrface will usually have less the nature of a mulch, and the water
table will be higher., Moreover, the‘intercept of use=-yield lines on

the use axis is such as to indicate that the allowance of 0,50 for

-
-

evaporation in grain fields is not too great,
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TABLE 71
RESEARCH DATA ON CONSUMPTIVE USE OF WATER BY GRAIN

Consumptive Use (Evaporation and Transpiration)
in the Production of 2500 Pounds of Grain to the Acre

tConsumptive Use:
tAcFt. per Acre:

Reference

Wheat . Barley

U. S. Dept. Agriculture. Department Bulletin No. 1004.
Use of Water by Spring Wheat on the Great Plains.

John S. Cole and O. R. Mathgws. (1923). Rough correl-:
ation obtained by plotting the 56 observations tabulated

On page 21 givesS: = =~ = = = = = = = =« .- - . .- - ¢ 1.582
The 56 observations are from 11 different locations @

and for various years from 1907 to 1918.
Fige. O on page 27 is use~yield diagram for Edgely, :

North Dakota and covers record for 10 years. It givesi- 1.36
Fige. 10 on page 29 is use-yield diagram for North
Platte, Nebraska and covers record for 10 yearse. It :
BlVES! = = = = = = & & c et e - - e - .- .- ¢ 1.88

29 90 oo lve oo

oo oe oo [e

o

..
9° 90 ©s 0e 9¢ 0o Sc e % oe se s ee S

oo

Department of the Interior, Canada. Reclamation H
Service. Irrigation Series. Bulletin No. 6. Irri-
gation Practice and Water Requirements for Crops in
Alberta., W. H. Snelson. (1922)., Wheat, mean of 12
tests in 4 years, as shown in diagram on page 31: - -
Barley, mean of 13 tests im 3 years, as shown in dia-

1.65

ee oo ev oo oo
®e ©O% Se 0e 0o se 90 9 O° v 96 0o OV S0 Oe 00 e S0 e Se oo
.

®e sa 9% o9 e 60 4o ©% se oo

gram On page 36! = = = = = & = - . - - .- - .= - 1.70
The Canadian experiments were conducted in plots on :

soils of different degrees of fertility, induced by :

differences in previous croppings of the ground. :

U. S. Dept. Agriculture, Bureau of Plant Industry. @ :
Bulléetin No. 284, The Water Requirement of Plants, : : :
I. - Investigations in the Great Plains in 1910 and H : s
1911, Lyman J. Briggs and H, L. Shantz, (1913). Table: : :
on page 23 gives water requirement of different vari- : : :
eties of barley at Akron, Colorado, in 1911. Based : :
on work with tanks., Three of the four varieties fairly : :
conformable to a single correlation which gives: - - : P 1,57 ¢
The non-conforming variety used a larger amount of water. : :
On page 47 is a table headed "Summary of water-require- : :
ment measurements of varieties and crops at Akron, : ¢ :
Colo., in 1911." From this is deduced: = = = = = -t 1,75 : 1l.64 :

B it o Dl e !
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TABLE 71 (CONTINUED)
RESEARCH DATA ON CONSUMPTIVE USE OF WATER BY GRAIN

Consumptive Use (EBvaporation and Transpiration)
in the Production of 2500 Pounds of Grain to the Acre

:Consumptive Use:
tAc.Ft. per Acre:

Wheat

Reference s
Barley,

e oo se e

Utah Agricultural College Experimont Station, Bulletin
No. 117+ The Yields of Crops with Different Quantities
of Irrigation Watér. John A, Widisoe and L. A. Merrill
(1912) Experiments with plots. Work done in period
1902-11, '

Use~yield observat ions when plotted do not show the
linear correlation ordinarily found in tank experiments:
For wheat, assume evaporation = 0,50 acro~feet per acre:!
and draw line from point corresponding to that value on:
the use axis to the lowest placed plotted observation, : H
as obtained from table on page 77, thus assuming linear: :
correclation up to that point. This line gives: .= = = 1,80
The data on barley, as given in the table on page 84,
are so irregular as to beé useless in this connection.

3
°
-
»
.
¢
.
.
3
.

®0 o0 g 090

9 s os @

.
.
.
°
(]
e
.
.
.
.
.
.
»
-
.
.
.
-
.
.
.
.
.
.

e 9o 9o ea ¢ ee ge go

SV @0 94 se S0 o0 E° 00 €% &P S0 8O Ve s O Be ev e

Tank experiments with wheat and barley at Davis, Calif.
in 1913.

Notes of unpublished work, obtained from Professor S.H.:
Beckette Only four experiments with each erop being of:
nature to be available for correlation. Deduced: -~ =
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Colery

After fhe onions were harvested, celery plants were set in the
same tanks., It was realized that such a late planting might not attain
maturity. The celery would have matured sometime in January but it was
destroyed by sheep in December., The estimated growth at the time of
destruction was about 60 per cent, In Table 72 are shown the results for
lQSO,band also for 1927, the other year when celory was grown in tanks.
It is apparent that if the plants had matured in 1930, they would have

used about the same amount of water as was uscd in 1927.

T




SACRAMENTO-SAN JQQQUIN WATER'SUPERVISOR'S REPORT 1930 133

TABIE 72

_ USE OF WATER, CELERY T..NKS,
“ KING ISLLND, 1930 4AND 1927

: Tank ; ~ Use of Water ;
: Number : 1930% : 1927 :
: : Lere-=feet per iAcre H
: 1 : 0670 s 0,71 : ]
H 2 : 276 : 83 :
: 3 % « 65 : 1.10 :
: 4 : 72 : 91 :
M 5 . o 61 H 1.10 .
. 6 . . 76 H 1 059 :
: 7 : 74 : 74 :
: 8 : 80 : 1.45 :
& LV X 72 : 1,03 3
%

It is ostimated that the use of water given
. in the teble for 1930 is from 60 to 70 per
- tent of what would have becon required for full
growth and maturity of the crop.

Weods

After the barley was harvested, young weeds were dug up and
" transplanted to the twelve Davis ténks. Since the season of record did
not begin until early fugust the' results are to be appraised and used
with that fact in mind, The weeds averaged about 6 inchés high when they
~ were transplanted from the surrounding barley stubble. Ai the end of
the growing secson the growth of the plants‘in the tanks was estimated
as a certain percentage of normal plants i.e., as they grow in the
fields. Such estimates ron from 20 to 100 per cent as shown in Table 73.

This table shows the actual use of water by the plants set in
the tanks, and also presents rough estimates cof the amount of water

used by average or normal plants of the same kind growing in the ad jacent

stubble field at the same time. In making the rough estimate by method
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LATE IN SEASON OF 1930

TABLE 73
USE OF WATER BY WEEDS GROWN IN TANKS,

SACRAMENTO-SAN JOAQUIN WATER SUPERVISOR'S REPORT 1930
KING ISLAND,
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No. 1 the use by the tank plant was divided by the estimated ratio of

the size of tank plant to size of normal field plant. In method No. 2
the use by the tank plant was decreased by Q.BO acre-foot per acre,‘the
remninder divided by the estimated rafio of the size of tank plant to
size of normal field plont, and 0.50 acre~foot per acre added to the
quotient., Method No. 2 presumabiy giveé the better estimnte. It will be
noted that where plants of the same kind were grown in two tanks, the

two corresponding estimates do not ngree, whichever method is used,

This is not surprising, in view of the fact that some principal elements
of the computation are mere estimates. It is believed, however, that the
figures presented can be used as an aid to the judgment in any given case,
The principal value of the table lies in the indication which it fur-

nishes as to which weeds are the heavy users of water,

Tule and Cat-tnil

It was decided during the early part of July, 1930, to install
some tanks to determine the use of water by tulesﬁ(scirpus lacustris) and
cat-tails (typha latifolia). Two groups of tanks of four each were put
in operation - one set on King Island and the other on Simmons Island,

The tanks at both locations were set in patches of the same kinds of
planfs as were transplanted to the tanks, the idea being to expose the
tank plants to as nearly as possible the normal amount of air and sunshine.

The tanks at King Island were located at Camp 3., Tules were
placed in two tanks and cat-tails in the other two, The high level of
ground water made it impracticable to install the tanks in the usual manner,
The method used was to dig around and 1ift out a core of earth and roots

about 15 inches deep. The hole was then dug deep enough to admit the
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tank, which was then put down and partially filled with earth, Then the
core of earth was lowered into it. The tanks were filled so that when
the core was in place the ground surface was about 15 inches below the
rim of the tank. Care was taken to disturb the surrounding tule and cat-
tail growth as little as possible,

The tanks at Simmons Island were installed in practically thé
same manner, except that tops of tanks are about two and one-half feet
above the ground surface, which is at about the same elevation inside as
outside of the tanke The tule growth here was considerably lighter than
at King Island, probably due principally to the greater salt content of
the water. All four tanks at Simmons Island contain tules - no cat-tails.

The tanks on King Island used a greatldeal more water than those
on Simmons Island, as shown in Tables 74 and 75,

The data at Simmons Island are not as complete as at King Island,

and use of water by months has not been computed.

Allowance for Rainfall

In the computation of the use of water by crops, a rainfall Qf
0.25 inch or less, falling on a dry soil surface, has not been counted,
and about 0,25 inch has been deducted from heavier fainfalls, falling on
dry soil, before taking them into account. This is in accordanée with
a common practice, designed to allow for the temporarily accelerated rate
of evaporation from the soil surface under such oondifiqns. In the case
of aquatic piaats in tanks, where the top soil was alwayé cither covered

with water or in a practically saturated condition, the full measure of

the rainfall was taken into account in reckoning consumptive use.
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TABLE 74
USE OF WATER BY TULES AND CAT-TATLS GROWN IN TANKS
AT CAMP 3, KING ISLAND, 1930
Use of Water -~ Acre-feet per Acre :
.Tanko . _ . -
R Plant : Water Held at: .Tul‘ : : H : : Dec : Total :
: : o ' Pz z1° Auge: Sepe: Octe: Nove: [” GiJul, 23:
: : : : : : : : : :Dec, 16:
s 1 :Cat-tail:Ground Surface: 0.,40: 1,18: 0,652 0.43: 0417: 0.03: 2,86
: 2 :Cat-tailiOne foot above: : : H : : H $
: : :Ground Surface: 0.27: 1.39: 0484: 0,663 0.32% 0.04: 3.52 @
¢ 3 :tTule tGround Surface: 0.24: 1.262 0497 0674 04362 04178 3474 ¢
: : : : : H : H : : :
t- 4 :Tule :One foot above: : : : : : : :
: y tGround Surface: 0649: L.50% 0493: Qe46: 0,188 0,042 3,60 @
TABLE 76
USE OF WATER BY TULES GROWN IN TANKS AT SIMMONS T.SLAND,
JULY 31 TO NOVEMBER 6, 1930

H ‘ : : Use 3

R : : of :

Y :.gk o3 Water Held at ¢ _Water :

: waoRx H tAcre~fect:

: : :Per Acre:

: 1 : One foot above ground surface : 1l.35 @

: 2 ¢ Ground surface : 1,15

$ 3 ¢ One foot abowe ground surface : 0,88 :

: 4 ¢ Ground surface : 0699

W-'.ﬂw"'*-”w—r—w!
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FIELD EXPERIMENTS

Sugar Beet Plots®

This experiment was designed to determine the effect of various
irrigation treatments on the tonnage and sugar peréentage of beets. It
has run through the crop seasons of 1929 and 1930. The set-up provides
for maiptaining of the.water table at different depths on the different
plots., In 1929 tbere was but one set of plots, but in 1930 a dupiicate
set was installed. Table 76, setting forth the results of the 2 years'

experiments, shows the percentage of sugar and the yields in tbns per acre.

TABLE 76

TRRIGATION EXPERIMENTS ON SUGAR BEETS IN PEAT PLOTS,
KING ISLAND, 1929 AND 1930

: : 1.930 : 1929 :
. ¢ Water. i Aygrage : : Béets : : Beets :
toplot ¢ Teble PWeleht oo % Tper ! sugar | per
: ¢ Below & per ¢ T Acre | ° Acre |
: : Surface : Beet : - H : :
: '+ Feet : Pounds : Per Centb: Tons ¢ Per Cent: Tons ¢
: 1 t 1.5 ¢t 1,83 ¢ 8,5 . ¢ 31,0 s 10.1 ¢ 40.1 :
2 : 2.0 : 2.18 ¢ 12,5 ¢ 35.4 ¢ 11.0 s 3667 :
: 3 : 2.4 ! 2.02 13,7 ¢ 3l.4 ¢ 11.1 ¢ 36.3 :
: 4 : 2.9 : 1.93 t 127 : 29,8 s 10,0 s 36,8 :
: 5 : 1,5 ¢ 1.81, : 12,1 : 28.8 @ : :
: 6 H 2.0 : 1.93 ¢ 13,8 s 29.4 : H :
: 7 : 244 3 1,91 3 14,7 2 33.6 ¢ : :
: 8 t 2.9 ¢ 1,93 & 13,8 ¢ 32.6 3 2 3
¢ Average of Replications : : : : 2
: 1L &5 1.5 ¢ 1.82 : 1043 ¢ 29.9 : : :
: 2& 6 ¢ 240 ¢ 2,05 s 13.2 : 32.4 : : :
¢ 3& 7 ¢ 2¢4 ¢ 1,96 s 14.2 ¢ 32.5 : : :
: 4&8 @ 2.9 : 1,93 : 1363 : 3le2 : : :

* This experiment was headed by Dr. W. W Robbins of the University of
California Agricultural Experiment Station at Davis, who supervised samp-
ling and weighing the beets and testing them for sugare. The junior writer
designed and operated the irrigation system and supervised its installation.
A1l cost and expense was met fram funds at the disposal of Dr. Robbins,

B e i
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The plots were irrigated twice during the growing season of
1930, i.e., the water table was brought up to within about 1.3 feet from
the ground surface and held there until the water in the soil above this
level was materially increased, A%t no time did the.beets in any of the
plots show any signs of suffering for water, The results obtained in
1930 iﬁdicate certain trends under the conditions of the experiment. It
appears that a water table at about two to two and one-half feet from
the ground surface produced the most satisfactory crop sincec -both tpe
sugar percentage and tonnage were higher in this region. The reduced
tonnage in 1930 as compared with 1929 is due, inferentially, to the

continued production of beets on the same soil.

Flooding Peat Land to Remove Alkali

Some afeas on the Richmond-Chase ranch have not been yieldihg
as much asparagus as they should. It was prosumed that the presence of
alkali was respousible for the difficulty. Consequently it was decided
to flood two fields of approximately 60 and 70 acres, respectively, to
see if the alkali could be removed in this monners

Eighteen sampling ﬁoints were located in the 60-acre field and
twenty points in the 70-acre fiecld. Thus each sampling point represented
about three and onc-half acres of land. A set of samples was taken at
each point both before and after flooding; and consisted of three sixteen-
‘ounce cons of soil, oné can filled at the surface, the second down 22 inches
and the third down 44 inches. Vented cﬁns were usod so that they could be
forced into the soil, thus obtaining an undisturbed somplc.

The samples were taken ‘to thevlaboratory and tested for alkali,

The results of the tests have not been completely worked up or analyzed
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as yet, However, a preliminary examination discloses that a very large
percentage of the alkeli was removed, The crop records, while not yet

* complete, tend to show that the flooding will increase the yicld.

Nomatodes

It appears in the reports of the carlier years of this invest-
igation that the activitics of the garden nematode (caconcma radicicola)
constituted a menace to results. In sceking for means of control or
protection, it was found that in the likterature of the subject tho
oxpedient of flooding the infested fields with watoer was frequently mon-
tiongd ﬁs a promising one. Accordingly an areca 120 fegt by 24 feet, on
King Island, wos prepared for flooding, and subdivided into 20 plds,
each 12 feot squarc. They were first flooded on July 18, 1928, the water
supply being so arranged that thore was constant submergence from that
timec on coxcept as somc of tho plots were drained for examination and
test for the presence of nematodes. It was found that about four months
of flooding killed the meturc individuals, but that thc cggs, or at
least a part of them, which were prosent in the soil, romained fertile
for ncarly two years, cnd hatched when the plots were drained at a timel
of yecar when temperoturce conditions were favorablee Thus it appears
that continuous flooding is not a suitable method for cxtermination
of this pest. Intermittent flooding, designed to destroy the living
organisms, then to hatch the cggs and destroy the resulting individuals
‘before thoy have time to reproducc, has been suggested, but has not bdcn

tricd.
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SEDIMENTRY LAND INVESTIGAT IONS

'TANK WORK

Tules and Cat-tails

In Junc, 1929, tules and cat-tails werce transplanted to tanks
in Reclamation District Nos. 999, ncar Clarksburg, and the use of water
from each tank up to the end of November was detcrmined, The amount of
wator used was astonishingly large in amount.* It was therefore decided
to leave the plants in the tanks dnd to continue obscrvations through
the yecar of 1930. Thé results arc set forth in Tables 77 and 78.

These tanks are sot in an open field, the only limitation:to
complete oxposure being some small ncarby roadside trees which may break
slightly the force of a northeast wind, It is”believed that the diffcr-
ence in oxposure between these tanks and those containing aquatic plants

on King and Simmons Islands is tho chicf factor in accounting for the great

difference in consumptive usc of water.

RAINE.LLL 3EGORDS
Table 79 prosents the records of rainfall which have begn used
in computation of the consumpfivo use of water. In the records King-Bishop
Bridge, Tocrminous and Clarksburg, the rainfall is recorded for the day
on which it Ffell, The same is true of the Simmons Island record to October
10th, inclusive, 4% Camp 3, King Island, and-for the period after October
16th at Simmons Island, there were no resident observers, and the rainfall

noted in esach inStancg is thoet found in the gage on the date noted, and

¥ Sacramento-Sen Joaquin Water Suporvisor's Report for Ycar 1929, (Mimco-
graphed) Page 128, ~
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TABLE 77

USE OF WATER BY CAT-TAILS GROWN ‘IN TANKS, NEAR CLARKSBURG,
RECLAMATION DISTRICT 999, 1930

Use of Water - Acre-feet per Acre

Tank

NO. SJ'aIl. EFebof Mar. Apr. May ‘Tuno ’(TU.].. Aug. Sep. Oct. NOV‘. Dec.erOI'
2 :0.45: o 19:0. 52~1 32 2.04 2,001 2.48.2 64 L.7: ‘1. 54 0.69: o 39:16,20:
3 30.40-O.17.0.44-1.0811.95-2.29.2.32.2.21gl.55.1.56.0.66-0.85514.78
4 1044210,17:0452:1.41224458:2,7422,86:2,70: 1, 655145220, 6750436117 45
5 :0.42:0.16:0 5211,3412,25:2,57: 245411,98: 1,17:0491:0,4410,51: 14,1
6 10.40: 0, 17 0. 60: 1. 64: 2.46 2,94 5. 53: 15, 31 2.16 1, 74 04732 0.40 20,08

Meansfo.41fo.17fo.52fr.3sfz.zsfz.49f2.7132.56f1.68f1.4lfo.6439.36316,55f

TABLE 7&

USE OF WATER BY TULES GROWN IN TANKS, NEAR CLARKSBURG,
RECLAMLTION DISTRICT 999, 1930

-

e

Use of Water - Acre-feet per Acre .

Jan.} Febe Mar. Apr. May Jun. J'ul. Aug. Sep. Oct. Nov. Dec. Year

ee 'eo w0 oo e
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TABLE 79

RAINFALL AT ST.TIONS IN THE SACRAMENTO-SAN JOAQUIN DELTA IN 1930

=

— =

! King-Bishop @ . : ¢ Simmons : Comp 3 :
. beidge  ; Tomuinous  Clarksburg , 1oi0na  : King Islands
: : Rain @ ¢ Rain ¢ ¢ Rain @ ¢ Rain @ ¢ Rain ¢
: Daﬁe tInches: Date :Inches:? Date :Inches: Date s Tnches: Date sInches:
: : : : : H ¢ Small Goge * K :
$Tane 4: 0.10 :Jan. 52 1.33 $Jon, 62 1.03 tAug,25: T sNove.24: 0,87 ¢
: 5: 1,03 @ B: L,96 ¢ 7: o628 ¢ 294 T : :
: 7t 465 3 98 29 ¢ 9: .22 @ H :DeceslB: 13 ¢
: 9: .30 :Record missing 135 440 :Sep,l0: T 3 3l LO07 :
: 14: .65 :Este ¢ 2460 143: 459 ¢ 20: 0.02 ¢ : :
: 16: 1l.64 @ 18: .20 @ 18t 83 ¢ 24: W14 ¢ : :
: 17¢ W32 ¢ 268 .21 17 04 @ 28: T : :
: 26: C12 ¢ 31s .08 3 18¢ L22 @ 29: L0l ¢ : :
: 31: L,08 @ : : 26: L09 : 30: 07 ¢ : :
: : tFebe20: 54 ¢ 3L: W13 ¢ I : : H
tFebe20: 50 ¢ 21: L06 3 : :0cte 1t 01 ¢ H :
: 22: .40 : 927 48 :Febe20: 34 3 10: T : :
: 2733 W48 23: W44 225 L76 :Record missing : :
: 24: .23 ¢ 251 ¢33 & 241 L20 : : : : :
H 25: .25 ¢ 26 W14 ¢ 25: +22 :Nov.20: 63 ¢ : :
: H : 27¢ 403 : H : H : :
tMare 4% 457 ¢ : tMore 3% 10 :Dec.29: 16 ¢ : H
: 5: 487 :Mare 3% 13 @ 41 L4l : : : :
: 6: L08 : 41 36 ¢ 5: 1l.62 ¢ large Gage : :
: 14: .05 @ B: L70 ¢ 6 23 :Nov.20: 467 @ : :
: 158 417 ¢ 6: 42 ¢ 14: 32 ¢ : : : :
: 16: .06 : 15: «30 ¢ 15: 44 :Dece29: o20 : : :
: 30: 440 @ 18 .14 ¢ 16 .09 @ : : : :
: s : 31l: 25 : : : : : :
1Apreld: 55 ¢ H 1APTel4t o84 2 : : : :
: 42 A8 tApTel3: 470 ¢ 28: L03 : : : H
: 158 $14 ¢ 14: .58 ¢ : : : H : :
: 25: W11 ¢ 15: .11 Moy 2% .02 ¢ : : : :
: : : : : 4t $31 @ : : : :
Moy B: .20 :May 4: .93 ¢ 17: .03 ¢ : : : ]
: 208 L,03 @ : : : : : : :
: : - 156pe24t 420 :Sepl.lO: T : : 3. H
14UEeRB o237 3 : H 21s. T : : H :
3 S t0cte 1 420 2 24t o09 @ : : : H
:SepeR3: L15 ¢ 12: .89 ¢ 28: L0l ¢ : : : :
: 30t 51 ¢ s 4 30: T : 3 : s
H : NOVel3: o423 :0cte 1t 06 ¢ : s : :
:0ctoal2: 1410 @ 16 o34 5 - 12: ,L,98 @ : : : :
: : H 178 W47 ¢ T : : : s :
:Noveld: 21 ¢ H tNove 9° 10 ¢ : : H :
H 168:  +27 :Dec, 1: ,L08 : 13:  «22 : : : :
: : : : : 16 .82 : : : :
:Dec,13: 407 ¢ : : s : : : : $
: : : : tDecell: 11 ¢ : : : :
: : : ) : 13 .05 ¢ : : : :

30: 07
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represents the accumulation since the date of the visit next preceding.
The top diameter of the larger rain gage at Siﬁmons Island is

8 inches, and of the inner cylinder two and one-half inches. The top

is 25 inches above the ground surface on the crown of the loﬁ leveé. The

top diameter of the smaller gage is 3 inches, the inner cylindér being in-

accessible for measurement. The gage is mounted on a post, the top of

gage being four and one-half feet above ground surface on the crown of

the levee.

EVAPORAT ION RECORDS

The evaporation pan at Camp 3%, King Island, is a duplicate of
the one at Clarksburg, hereinafter described. Except as annual crops
and field weeds grow up around it and perhaps shelter it slightly, it is
subject to complete exposure, Observations in 1930 were begun on May 13.
Table 80 sets forth the evaporation by months, as determined by plotting
the data and intefpolatinga Rainféll was taken into account on the basis
of the record of precipitation at the King-Bishop bridge, about two miles
distant, until October 12th. After that date a record kept at Camp 3,

somewhat less than a mile distant, was used.

TABLE 80

EVAPORATION FROM FREE WATER}SUREACE IN A TARNK,
KING ISLAND, MAY 13TH TO DECEMBER 12, 1930

: Dec..
Nov.: 1~ 1,,,T tal.

e

Month ey . Jun. Juls Octs

. u.ug. Sepe

eloe eo
sofee oo

H s

Q. 30 O 21 0.04 S 15

E t. . . < s .
T Gont) s 023, 0,62, 0.73; 0,62, 0.38,

s 05 oo e

RN T,




SACRAMENTO-SAN JOAQUIN WATER SUPFRVISOR'S BEPORT 1930 145

/

The evaporation pan and rain gages which had been maintained by
the Us S, Army Engineers on Simmons Island were reset on October 16th,
and observations made and recorded for the remainder of the year. The
nominal diameter of the Simmons Island evaporation pan, which is approx-
imated closely by the ad%ual diameter, is 3,5 feet, and the depth is 18
inches, It is mounted on a grillage slightly above the ground surface
on the crown of a low levee. A needle point is set in the center of
the pén, at elevation about 0.30 foot below the rim of the pan. Observ-
ations are made weekly, note being made of the amount of water required
to be added in the pan to bring the water éurfaoe up to the elevation
of the needle point. There is complete exposure to sunlight, and to
wind from all Qirections. The pan is made of galvanized iron, and the
exterior surface has rusted up to within about 4 inches of the rim of
the pan. The record of evaporation was begun on bctober 16th. The
accumulated evaporation from that date to each of the dateg named below
was as follows: October 23, ,095 foot; October 30, .182 foot; November
6, 255 foot; November 20, 373 foot; December 29, 586 foot; February
19, 1931, .771 fcoet. By plotting these data and interpo;ating on the
curve through the plotted points, the egaporatiop by months is obtained,
as setbforth in Table 81l.

TABLE 81

EVAPORATION FROM FREE WATER SURFACE IN 4 T.NK,
SIMMONS ISLiND, OCTOBER 16TH TO DECEMBER 31, 1930

e

Month 5 Octe 16-31 Novenber f December
Evaporation :

(Feot) ¢

e oo

0.15

s oo oo o»
e os'es ov

o o
oo eele

0.19 ' 0.25
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"~ A record of evaporation from the free wator surface in a galvan-
ized iron pan a few feet from the tule and cat-tail tanks near Clarksburg,
Reclamation District 999, was obtained for the period June 3d to December
20, inclusive, in 1930. The evaporation ﬁy‘months and for the entire
period, as computed from this record, is presented in Table 82, This
evaporation pan has a diameter of 2.,86 feet, depth 2.45 feet. It is
set in the‘ground, with the rim of the pan slightly less than 6 inclies
above the ground surface, The exposure‘ié not quite complete, as there
is a little early morning shade from a small roadside tree, a road embank-
ment about 50 feet east is a 1little higher than the pan, and across the

road to the east is a young bearing orchard,

TABLE 82

EV/POR.TION FROM FREE WATER SURFACE IN 4 TANK, NEAR CLLRKSBURG,
RECLAMATION DISTRICT 999, JUNE TO DECEMBER, INCLUSIVE, 1930

TR TR Y]

Month *Jun., Jule, Aug., Sep., Octe, Nov.,*Dec.,Total

ee e ae oo

*kgyaporation (Peet) 0.687°0.704°0.637°0.412%0,276%0,193°0.082}2.991

.
.
.

* Evaporation for the first three days in June and the last eleven
days in December was estimated.

*¥ In allowing for rainfall, tho record of precipitation at the head-
quarters of the Holland Land Company, about onc mile distant, was
used. '
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CHAPTER VI

SLLINITY

As noted in the 1929 report, the Division of Water Resources
began é special salinity investigation in June, 1929, as the basis for
an exhaustive and conclusive report of the salinity situation, this
report to be submitted és one of the series of bulletins on the State
Water Plan, This bulletin is to present in detail both the field and
office studies conducted since June, 1929, together with analyses and
conclusions on the whole salinity situation, This chapter of the present
repbrt, therefore, is confined to a presentation only of the field data
obtained in 1930 corresponding to a continuation of the established invest-
igations of previous years.

As outlined in previous reports the purpose of these investi-
gatiohs has been to establish as clearly as possible the relation Which
exlsts between the discharge of fresh water to the Delta through the‘
rivers, the(advance and retreat of the salinity and tidal action. In‘
years of low stream flow it has also had the additionel purpose of sup-
plying information to Delta water users in order that their irrigation
operations might be so regulated as to avoid the use of excessively
saline water,

The scope of the investigation each season has been such as
to insure that samples of water to be tested for salinity would be taken
at regular intervals at a sufficient number of stations throughout the
Delta and in the upper bay region, that the advance and retreat of the
salinity from early Summer to late Fall would be completely recorded.

In 1930, from June to November, samples were received from forty-six
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stations andﬂthis number includes twenty-seven stations at which samp-
1iﬁg was coqducted continuously throughout the year. Tables 84 and 85
give a description and present the results of all sampling for the 1930
stations.

In 1930 the limit im the Delta area above which salinity in
the channels did not reach 100 parts of chlorine per 100,000, passed
through the lower portion of Brannan and Twitchell Islands, Webb and
Franks Tracts and through the central portions of Bethel and Hotchkiss
Tracts. This encroachment followed very closely that of 1929 and 1928,
also,

Table 83 shows the maximum rccorded szlinity at bay and Delta
stations for the years 1924 to 1950; inclusive, and Plate 7 gives a
comparison for the 1930 season, of the river discharge to the Delta

and salinity at certain stations.
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SACRAMENT O-SAN JOAQUIN WATER SUPERVISOR'S REPORT 1930 - 156
TABLE 85
SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1930
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,
Station : JANUARY |
' : 2 6 ¢ 10 :+ 14 : 18 : 22 : -B6 : 30
: San Francisco, San Pablo & Suisun Bays
Point Orient $ 1310 ¢ 1400 ¢ 1220 : 1500 ¢ 1250 : 1190 : 1210 : 1310
Point Davis : 800 : 910: 850 : B0 : 660 ¢ 390 ¢ 750 : 610
Bullhead Point T 400 ¢ 590 ¢ 740 ¢ 670 ¢ 370 ¢ 330 ¢ 345 : 380
Bay Point 2 175 : 270+ 268 ¢ 270 : 75 & 20 : 31 ¢ a7
0 and A Ferry : 15 11 ¢ 18 : 33 ¢ 5 3 5 ¢ 5 5
Innisfail Ferry : 62 : ¥7 : 72 s 40 : ¥3: 112 5 45 ¢
: Sacramento River Delta
Collinsville : 4 8 : 4 3 4 5 ¢ 3 3 4
Frmaton : 2 2 2 2 : 3 2: *3: *3
Three Mile Slough Br,: 3 : 2 2 2 3 2% 2 *2
Rio Vista Bridge : 2 2 1 2: : 1: 2 3
Liberty Ferry : : : : 2 2 2 : 3 3
Walnut Grove H 2 2 3 1 2 1o 1: : 1
Sacramento : 2.: 1: 1. 2 1: 1 1l: 1
: Mokelumne River Delta
New Hope Bridge : *¥go: 2 : 1: 1 *1: 1: *L:  *2
: San Joaquin River Delta
Antioch : 5 : 6 : 4 73 : 5 ¢ 6 : 5
Jersey : 6 : 6 : 5 ¢ 6 : 8 3 7 7 6
Twitchell Island Pump: 4 : 5 : 5 : 4 : 6 5 ¢ 6 6
Webb, Pump : 6: 8 : 7+ 12 3 : 8 : 8
Central Landing PO ¥3 e 4 2 3 *2 : 3 3 2
Ward Tanding : 13 @ 13 @ 12 13 14 3 113 12 : 12
Holland Pump : 13 @ 12 ¢ 11 12 ¢ 12 ¢ 14 ¢ 13 13
Rindge Pump H 19 3 20 18 : 15 ¢ g9 : 11 ¢ 11 ¢ 10
East Contra Costa I.D. : s 11 s 11 : : 16 : *15 3 *15
Stockton Country Club: *18 : 22 : 15 : : 13 5: *11: *8
Drexler Bridge : 9 : 11 = 10 : 9 8 : 9 : g ¢ 7
Stockton : 95 : %01 ¢ 101 : 49 : 49 : 104 : 55:
Mossdale Bridge s *B & 7 3 7 3 53 %6 : 6 5 3 4
: H , Drainage Water Stations
Jersey Drain : 3L @ : : H : : : 41
Grand Island Drain H : : : : H : 7 s 8
McDonald Drain s 22 @ 22 ¢ 22 3 24 ¢ 22 : s :
Bacon Island Drain : 12 : 12 @ 10 ¢ 12 = 17 15 @ : 15
Mandeville Drain : : - s ) H : : 19 @ 20

* Samples taken at

low high tide.
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TABLE 85 (CONTINUED)

157

SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1930
Samples taken by 1ocal observers approximately one and one-half hours
after high high tide.
Sallnlty expressed in parts of chlorine per :100,000 parts of water.

—
ey

Station : FRBRUAEY .

T2 : 6 = 10 : 14 3 18 : 22 : 26

: San Francisco, San Pablo & Suisun Bays
Point Orient : 1340 : 1200 : 1370 : 1310 : 1370 @ $ 1200
Point Davis : T w80 : 860 : 720 : 730 : 640 : 640
Bullhead Point s+ 3l10: 625 : 560 : 445 ¢ 310 ¢ 780 ¢ 265
Bay Point T 45 "t 200 8L: *34: 243 : 10
0 and A Ferry H 6 & 6 : 5 ¢ 9 4 3 3 s 2
Innisfail Ferry : 104: 52: 33%: B31: 3lL: 19: 65

: North San Pablo Bay
Sonoma Creek Bridge : : : s : : 2 480
Grand View : s : : : : ¢ 705
Vallejo : : : : : : ¢ 320
Lakeville H : : : $ H ¢ 225
Cuttings Wharf : : : : : : H 13
Napa : : : : H : : 1
Petaluma HH H : : H : : 6
: s Sacramento River Delta
Gollinsville : 5 : 4 3 3 *2: 32 3 e 3
Emmaton v *3 3 3 3 : 3 3 3 L
Three Mile Slough Br. : 3 3 2 2 3 2 : 2 :
Rio Vista Bridge : : 2 1 2 1: 1:
Liberty Ferry : ¥ 2 2 : 2 : 1: 2
Walnub Grove . : 1 1: 1: 2 1: 1
Sacramento : 1 1 1: 1: 1: 1: *1

: Mokelumne River Delta

: 2 2 1 *¥1: 2 : 1: *

New Hope Bridge

se @0 an we e s’

ee 86 68 89 Qe Se % se 00 e ©0 90 oo 05 oo

se ve oo o

*s o0 oo

*o 8e e o8 @0

* samples taken at

low high tides.
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SALINITY OBSERVATIONS, SACRAMENIO-SAN JOAQUIN DELTA AND UPPER BAYS, 1930
Samples teken by local abservers approximately one and one-half hours

TABLE 85 (CONT INUED)

after high high tide.
Sallnlty expressed in parts of chlorine per 100,000 parts of water.

FEBRUARY (CONTINUED)

158
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Station H _ : i
:T 2 : 6 s 10 : 14 : 18 : 22 : 26
: San Joaguin River Delta -
Antioch : kv 5t 7 : 5 3 5 ¢ 5 : 5
‘Jersey : 6 : 8 : 6 8 : 6 ] 6 :
Twitchell Island Pump : 52 7 53 5 4 3 5 42
Webb Pump : 9 : VR 7t 6: . 6: 6 ¢ 5
Central Landing : 2 2 3 1: 1: 2 ¢
Ward Landing : 11 : 12: 10: 0: 10: 9 : 11
Holland Pump H i2 : 13 : 13 @ 10 ¢ 11 ¢ 10 ¢ 10
Rindge Pump : iz : 10: 15: 13 : 13 : 1l4:
FEast Contra Costa I. D. : 17 : 15: 15: *¥15: 12: 1.4 : *ua
Stockton Country Club : 9 : : 13: 12: 15° t %
Drexler Bridge : 8 6 : 7 6 3 7 8 : 9
Stockton ¢ 102 : : 78 : 8L :+ 100 : : 91
Mossdale Bridge L 6 : 9 : 8 : 8 : 8 : 7
: Drainage Water Stations
Jersey Drain : 44 3 41 @ 4} : : : 48 : 52
Grand Island Drain : 7% 7o 9 : 72 8 : 5 10
Camp 35 Drain : : : 25 17 = 19 @ 18 s 23
McDonald Drain : : : 22: 16: 2L: 17 : 23
Bacon Island Drain : 16 14 ¢ 13 ¢ 11 @ 1L 11 : 13
Mandeville Drain : 223 21: 20: 20 21: 23+ 21
Camp 11 Drain : : s 34 70 71 : B8 55
* Samples teken at low high tide,




Se o8 o9 €0 9o ep ve oS¢ ¢ s

ee e s

.o

90 90 s v 9e a9 *° e se % e e

SACRAMENTO-SAN JOAQUIN WATER SUPFRVISOR'S REPORT 1930 159

TABLE 85 (CONTINUED)

SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1930
Samples taken by local observers approximately one and ome-half hours
“after high high tide.

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

—
—

es ev e 8o 96

Station : MARCH
: 2 ¢ 6. 10 : 14 : 18 : 22 : 26 : 30
: San Francisco, San Pablo & Suisun Bays
Point Orient : 1080 ¢+ 860 : 1160 : 1210 @ : 980 : 1360 : 1260
Point Davis : 370 + 400 ¢ 460 : 505 : : 310 ¢ 670 : 860
Bullhead Point P 140 ¢ 115 : 105 ¢ 195: 7 : 65 % 330 : 285
‘Bay Point : ¥z *g 6 : 8 : 6 : T 92: 35
0 and A Ferry : 2 6 : 4 : 5 : : 3¢ 3
Innisfail Ferry : 99 ¢ 86 i 66 ¢ 31 : 37 : : 42 34
: , North San Pablo Bay :
Sonoma Creek Bridge : *240 : *150 : 220 : 135 : 130 : 215 ¢ 185 : *270
Grapd View T 630 : 380 ¢ 395 ¢ 425 : 360 ¢ 350 : 515 ¢ 580
Vallejo : 260 ¢ 152 : 220 : 120+ 32 : 191 : :
MeGill : : 4: 273 7L k3 70 : 93 & *154
Merazo : : 77 : 52 s 8L :*100: 66 : 104 :
Lakeville P : %260 § *20 ¢ 85 : 172 : *135 : s 190 :
Cuttings Wharf : 233 *y o 16: 62 : *34: 14 : 55 : 260
Napa : s ¥z 2 : ¥4 : 3 4 '
Petaluma : *10 ¢ 4: 13: 14 : 11 : =22: 35: *50
: . Sacramento River Delta
Collinsville : 3 e 3 s 2 2 : 2 3 2: ¥
Emmaton : *3 3 : 3¢ 4 : 1: *2: 2: *
Three Mile Slough Br.: 1: 2 ¢ 2 1: 2 2 : 1
Rio Vista Bridge : 1: 1 21 2 : 2 : 2 : 1: *
Liberty Ferry $ B 2 3 e % 3 s 4 3 2: ¥1
Walnut Grove : 1: 1: 2 ¢ : 2 1: 2 1
Sacrame nto : 1: 1: 1: *: 23 1: 1 1
: Mokelumne River Delta
New Hope Bridge : 1: 1: 1: *1: 1: 1: 1: 1
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* Samples taken at low high tide.
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SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1930

Samples baken 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.

e

MARCH (CONTINUED)

Station H _
H 2 ¢ 6 : 10 : 14 ¢ 18 ¢ 22 : 26 : 30
H , San Joagquin River Delta
Antioch : 43 ¥7 43 5 4 : 5 : 5: *2
Jersey . H 5 5 ¢ 5 @ 5 5 ¢ 6 ¢ 5 ¢ 4
Twitchell Island Pump: 4 : 9 4 5 4 3 53 3 2
Webb Pump H 7 8 : 7 5 & 6 72 6 : 5
Central ILending : 4 3 2 1: 2 : 3¢ 2 : 2 : 2
Ward Landing : *10 ¢ 9 : 7 7 2 8 : s 9 : ¥
Holland Pump H 10 ¢ 13 ¢ 13 3 13 . 11 12 : 11 : 10
‘Rindge Pump : 7 : 8 : 8 : 9: 9: 11 : 12 : *11
East Contra Costa I.D. 16 : $ 19: *¥M8: 15: ‘16: 11 : 10
Stockton Country Club: t : 8: ¥ ¢ 12 : 8
Drexler Bridge : 10 : 10 @ 8 : 9 : 7 6 : VA 9
Sto ckton : 86: *63 : 74 : *104 : : 8L: 75: 8
Mossdale Bridge : 8 : 6 ¢ 4 : "7 : -8 8 : 6
H Drainage Water Stations
Jersey Drain : 49 . 57 : 49 51 ¢ 50 @ 45 3 21 40
Grand Island Drain @ 8 : 8 : 9 : g: 8: 9 3 9 6
Camp 35 Drain ‘ : 21 ; 24 3 26 ¢ 21 : : : H
McDonald Drain H 20 =2 2L 19 : 19 : 28 @ 22 23 = 28
Bacon Island Drain : 14 ¢ 15 ¢ 13 3 14 @ : 13 13 ¢ 12
Mandeville Drain : 20: 20: 21: 22% 21: g22: 22: 19
s 46 : 51 ¢ 76 ¢ : 82 : 82 : 84 : 84

Camp 11 Drain

99 99 00 $9. 90 9o e ee S0 A8 00 99 B¢ 8O 40 Qe SO 99 SO ec 00 @0 S0 65 0 o0

(X3

*Samples taken at low high tide.
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SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1930

~ 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 : i APRIL ~
: 2 : 6 ¢+ 10 : 14 : 18 : 822 ¢ 286 : 30
: San Francisco, San Pablo and Suisun Bays
Point Orient : 1220 : 1220 : 1320 : 1240 : 1230 : 970 : 1220 : 1390
Point Davis : 640 ¢ 565 ¢ 630 : 650 ¢ 520 ¢ 720 : 680 ¢ 720
Bullhead Point : 410 : B : 260 : 235 3 240 : 475 % 420 : 500
Bay Point : 11 : 43 : *14 : : 10: *1: 25
0 and A Ferry : 3 3 s 5 & 4 3 3 e 6 : 3¢ 3
Innisfail Ferry : *3g: 34 : *40 s 27 ¢ B33 : a4 44 37
: North San Pablo Bay
Sonoma Creek Bridge : s 435 : 570 s *700 ¢ 590 : : %640 : *480
Grand View s 400 : 615 : *765 : *660 : *800 : 790 : *725 : *810
Valle jo P 470 : 345 : *3e0 @ : 200 : 480 : 370
MeGill : ¥117 @ 203 ¢ *350 : *335 @ : : *280 : *200
Merazo - : : s *340 : : : :
Lakeville : *¥250 : : *300 : *350 : *B80 : *415 : *420 : *470
Cuttings Wharf : %201 ¢ 172 s *280 : *310 : *220 : *170 : *240 : *270
Nepa : ¥ g : %3 *¥5 ;. ¥ i *¥g s ¥
Petaluma s kgz s mar: ¥130 ¢ *111 ¢ 160 : *180 : *185 : *225
: Sacramento River Delta
Collinsville : 3 e 3 s ¥ ¥4 3 s k3 2 : 3
Emmaton : 2: 23 2 :Empty : s *2 2: *2
Three Mile Slough Brs 2 : 2: *L: *: '1: 2: 1: *
Rio Vista Bridge : 2 ¢ 2 ° 2 ¢ 1 1: 2 2 1
Libverty Ferry : 23 31 2 ¥z 2: ¥ ¥ ¥
Walnut Grove : l: 33 1 1: 14 : 1
Sacramento : 1 : 1 1 1l: 1: 1 1
i : . Mokelumne River Delta
New Hope Bridge : 1: 1: : : : : :

e® 90 99 90 09 w6 BE G, 00 ae Qe o0& ov 05 v &9

40 40 060 e 9% PE 0% ¢ e 8 0°ee Fe S0 S0 9e 9% s o5 9o

* Samples taken at low high tide.
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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.

o —

i
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APRIL (CONTINUED)

e e

—

!

(T RE TR T

Station : - -
: 2 6 : 10 : 14 s 18 ¢ 22 ¢ 26 ¢ 30

: San Joaquin River Delta :

Antioch : 38 4: *5: *5: 5 ¥y ¥ ¥4
Jersey s 4 : 6: *a4: 5 ¢ 5 : 6: *5: 4 :
Twitchell Island Pump 2t 4 2 *3 3 e 5 3 4 4 s *3
Webb Pump : 6 : 7 s 53 6 : 6: 7 5: *5 3
Central Landing : 2 : 4 : 2 3 2 42 ¥4z ¥z ¥l g
Ward Landing : 8 : 8 : g: *: *g: s *9 6 :
Holland Pump : 9 : 11 @ 9 : 9: 10 : 9 : 8 8 :
Rindge Pump : : 10 : ¥4 9 : 9: 13 : 9: *g:
Fast Contra Costa T.D. -9t 1l : *9: 10: 10: *9: *g i :
Stockton Country Club 10 : 15 & *13: 7 9 : : : 11
Drexler Bridge : 8 : 8: 7: 8 7 7 5 ¢ ¥4 :
Stockton : 88 : 108 : ¥103 ¢ 100 : 104 : 89 : 102 ¢ *11 :
Mossdale Bridge : 5 7 3 33 4 3 6 *: *3: :
. : Drainage Water Stations :

Jersey Drain H 40 : 40 27 46 ¢ 40 : 34 3L ¢ 31 :
Grand Island Drain ¢ 9 ¢ 8 : 7 9 : 9 7 73 7
Camp 35 Drain : 22 19 @ : 17 ¢ 17 ¢ 16 17 ¢ :
MecDonald Drain : 17 15 @ 18 : 15 @ 16 11 ¢ 12 ¢ :
Bacon Island Drain .: 15 ¢ 11 ¢ 11 9 9 9 : 7 7
Mandeville Drain : 19 : 21 2 20 ¢ 21 : 22 @ 22 ¢ 21 ¢ 19 @
Camp 11 Drain ¢ g8l: ©94: 91: 62: H6: B3: 31l 16

/
* Samples taken at low high tide.




Se 66 43 e S0 ee %% 00 90 o0 S0 oo S5 00 9o 05 sa e° 9o

.o

..

4o 8¢ 4¢ 05 qe WS Be 00 e

s oo o0 oo

o9 00 o 90 se se a0

te S se es oo o

e 9% 98 o 89 e oo

SACRAMENTO-SAN JOAQUIN WATER SUPERVISOR'S REPCORT 1930 163
TABLE 85 (CONTINUED)

SALINITY OBSERVATIONS, SACRAMENTO~SAN JOAQUIN DEITA AND UPPER BAYS, 1930
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.
WWW_‘&
Station : MAY
: 2 : 6 s+ 10 : 14 : 18 s 22 : 26 3 30
: San Francisco, San Pablo and Suisun Bays
Point Orient : : 1290 ¢ 1360 : 1350 : 1440 : 1330 : 1270 : 1540
Point Davis : 550 : 750 ¢ 820 : 700 ¢ B30 ¢ 590 : 910 : 960
Bullhead Point s 525 ¢ 360 : 480 ¢ 400 ¢ 430 ¢ 545 : 730 : 750
Bay Point : : 28 : *55: *9 : 81 : : ¥177 : *125
0 and A Ferry : 33 33 32 5 ¢ 6 @ 4 2 15 3 13
Innisfail Ferry : *34 : k32 : *30 : 32 20 24 : s *42
: North San Pablo Bay
Sonoma Creek Bridge : *¥690 : *530 : *700 : *720 : *700 : 880 : *820
Grand View : ¥730 ;840 : *900 : ¢ %990 : *880 : *960 : *930
Vallejo ¢ 415 : 400 : 410 : : : : :
MeGill s k420 : *380 : : : : *¥470
Lakeville : ¥550 : : *¥570 : *560 : *620 : *630 : :
Cuttings Wharf : %315 ¢ 740 : *360 : *¥350 : *380 : *310 : *B30 :
Napa : *no 72 ¥7 :  *¥g: $o1l s :
Petaluma : 265 : *300 : *300 : *360 : 420 : *430 : *450 : *510
: Sacramento River Delta
Collinsville : % s ¥z i kz.y  *¥p 2 ¥4 3  *5
Emmaton : 23 3 : 23 3: *3: *3 ;. kg 2
Three Mile Slough Br.: *2 : *3: 2 2: *g i ¥ *p: 2
Rio Vista Bridge : : 1: 2 : : 2 ¢ 2 4 2
Liberty Ferry : 2 : ¥ 2+ *1: 2: *2: 2 2
Walnut Grove : 2 3 1: 1: 2 : 2 1l: 3 s 2
Sacramento : 1: *L: *L: 1:  1: *2: 1: 1
: : Mokelumne River Delta
New Hope Bridge : s ¥ *1 1 1: 1: 21 *p

96 4% 99 ev 86 R4 S0 S8 50 39 ue 89 ST e

* Semples taken at low high tide.
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TABIE 85 (CONTINUED)

SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1930
Samples taken by local observers approximately one and one-half hours
after high high tide.

Sallnlty expressed in parts of chlorine per 100,000 parts of Water.

MAY (CONTINUED)

40 88 69 o6 98 8% 86 08 € 00 4 20 G0 s e 08 G0 S0 o3 M0 0 0 00 W 0 90 Se o0

Station :

2T 2 : 6 ¢ 10 s 14 : 18 : 22 : 26 3

: San Joaquin River Delta
Antioch : 3. ¥4 ¥4 4 3 4 : *5: *4: 7
Jersey : 4: *g: *g: *:' 5: 51 *: 4
Twitchell Island Pump: 3¢ ¥z @ *3 @ 3 % 3 4 : Empty? 4
Webb Pump : 5: ¥4 5 5 . 4 : 5 3 4 : 4
Central Landing : 3: *g 1 *g:  *3 1 3 : ¥ *g i 3
Ward Landing : :  *¥6 : 5 : 5: 7.: *g: 9
Holland Pump : 8: *6: 6 : 7 : 7 : 73 6 : 7
Rindge Pump : g: *¥g: 12: 13: 12 : *13: 9 : 7
East Contra Costa I.D. 4 : *5 ¢ *6: 5: 6: *g: *7:
Stockton Country Club: 8: *¥5: 13 : : s ¥11 9 : 7
Drexler Bridge : 6 i 5 : 5 6 : 5 : 6 6 : 6
Stockton : 120 91 s : 80 : 6831 74 s
Mossdale Bridge : 3: *53: ¥5: 5 3 7 *g¢ s ¥4 4

: Drainage Water Stations
Jersey Drain : 32 3 24 =+ 19 ¢ 32 40 : 26 ¢ 23 24
Grand Islend Drain 6 3 6 : 7 3 : 4 3 6 : 6 : 6
Cemp 35 Drain s 13 : 12 : 15 : 8 5 ¢ 7 2 6 3 6
McDonald Drain : 8 : 14 : 9 : 12 : 13 ¢ 14 @ 13 ¢ 9
Bacon Island Drain : 8 : 8 : 6 7 7 8 : 9 8
Mandeville Drain H 20 ¢ 19 ¢ 19 : 19 ¢ 17 : 18 : 18 : 16
Camp 11 Drain : : 44 3 17 : 12 ¢ 49 : 25 ¢ 36 : 27

*Samples taken at low high tide.
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TABLE 85 {CONTINUED}
SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1930
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,
Ww et e —
Station : JUNE :
T 2 : 6 : 10 s 14 : 18 t 22 : 26 : 30
: : San Francisco, San Pablo & Suisun Bays :
Point Orient : 1380 : 1440 : 1520 ¢ 1470 : 1390 : 1480 : 1550 : 1510 :
Point Davis : 690 ¢ 940 @ : 1080 : ~ 21180 : 1150 : 1120 @
Bullhead Point : 510 : 800 : 690 : 680 : 820 : 900 : 960 : 860 :
Bay Point : 200 : *155°: *250 : *350 : *260 : *335 : : *460
0 and A Ferry : 9: 13: B8B2: 65: '8: 137 : 185 : 215 :
Innisfail Ferry T 42 : 40 : 47 : *7y7 i 65 : *70 ¢ ¥119 : 172 :
: North San Pablo Bay :
Sonoma Creek Bridge : 980 : 920 : *900 : *860 : *940 : 970 : 3 :
Grand View - : %960 : 1000 :¥1000 : *890 : 1010 : 1020 :*1100 :*1140 :
Vallejo : 530 : T 640 ¢ 700 : 820 : : 880 :
MeGill : : : s *¥540 s *700 : ¢ *q40
Lakeville : : %810 : *810 @ ¢ 940 : *960 : : 1060 :
Cuttings Wharf t *530 : *¥540 : *550 : *500 : *550 : 640 : *590 : *620 :
Napa : *¥23: 49 : 56 s *83 3 117 ¢ 195 : *180 :
Petaluma : : %570 @ *620 @ 670 : X700 : *730 : *760 : 860 :
: Sacramento River Delta :
Bollinsville : 4+ *¥ ¢ *Xg 3 3 ¥ : F¥12: ka1 1 94
FEmma ton : 31 ¥z g 4 4 4 T *¥5 5 @
Three Mile Slough Br.: 2 : 3 X4 3 5 : 4 ¢ 4 : 5 3
Rio Vista Bridge : 2 4 3 3 2 4 : 3 ¢ 6 % 3 -
Liberty Ferry : 2: *3: : 2 k2 : : 33
Walnut Grove : 2 : 2 1: 3z 3 : 3
Sacramento : 1: 1: 1 : 1: 2 1: 2 *
: Mokelwumne River Delta :
New Hope Bridge : 1: *1: *1: 1: *1: *1: 1: 1:

.

* Samples taken at low high tide.
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T.iBLE 85 (CONTINUED)
LLINITY OBSERV.TIONS, SACRLMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1930
. 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 waters,
T T T S nwmw— S
Station __JUNE (CONTINUED)
: 2 ¢+ 6 : 10 s 14 3 18 3 22 : 26 : S0 ¢
: San Joaquin River Delta :
Antioch : 5: *53; *g: 13 : 9: *7 i ¥15: 43 :
Jersey t 5 : 4 *g: *e: ¥e: *5 i 10
Twitchell Island Pump: 4 5 4 3 4: ¥: F5: 6 ° 5 :
Webb Pump : 5 ¢ 6 : 5 2 4 3 5 3 6 : 51 6 :
Central Landing : 32 * 2 *¥g o g k3 y ¥z ¥4 g 43
Ward Landing : 7y ¥ %7 6: *g ¢ Ky Ky g
Holland Pump : 8 7 % 73 7 : : 5 3, 6 * 73
Rindge Pump ¢ 10: 13 : 9 : 6: *5: *g 9: 10 :
East Contra Costa I.D. : *p s *¥g i ¥t *g g *e 4 :
Stockton Country Club: 11 : *15 : 7 3 6 3 s *¥9 @ i 12
Drexler Bridge : 6 : 8 : 6 6 1  *4 3 7 5 1 4
Stock ton s 11l 79 @ 82 : 93 ¢+ 117 ¢ 108 ¢ 97 : H
Mossdale Bridge : 6 : *¥3 2 s 2 38 3 4 7
H Drainage Water Stations :
Jersey Drain ¢ 18 ¢ $ 17s 17 17 : 26 19 ¢ 17
Grand Island Drain 5 : 6 ¢ 6 ¢ 5 @ 73 7 : 5 : 7%
Camp 35 Drain H 4 6 ¢ : : o8 H : :
McDonald Drain ¢ 11+ 11 13 12 9 9+ 10 : :
Bacon Island Drain : 73 8 : 8 : 8 : 73 8 : 6 & 7o
Mandeville Drain s 1l 14 11 : 10 ¢ 9 3 9 : 8 : 9 3
: 48 : 52 @ 30 ¢ 15 3 19 @ 43 : 30 : :

€8 8% G0 €0 s Be 86 09 00 €8 Ge 6 C5 e 00 oo W2 e U Be PO e WO A9 69 0 o8 O

Camp 11 Drain

*Semples taken at low high tide,
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TABLE 85 (CONTINUED)

- SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1930
Samples téken 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 : JULY :

: 2 % 6 : 10 : 14 : 18 - 22 : 26 : 30

: San Francisco, San Pablo & Suisun Bays :

Point Orient : 1620 & e 1550 ¢ 1640 ¢ 1640 : 1600 ¢ 1650 : 1740 :
Point Davis £ 1220 ¢ 1330 : 1270 : 1160 ¢ 1190 : 1390 ¢ 1410 : 1450 :
Bullhead Point ¢ 940 ¢ 1000 ¢ 870 ¢ 880 : 940 : 1190 & 1260 : 1100 :
Bay Point : 640 : *560 : *560 : *620 : *640 : *7Q0 @ T ¥rg0
0 and A Ferry ¢ 220 ¢ 325 : 340 ¢ 320 ¢ H40 s 620 ¢ 590 : 540 :
: Innisfail Ferry : : %100 : *300 : 300 : 390 : *465 : : 560 :
g North San Pablo Bay :

Sonoma Creek Bridge ¢ 1050 3 1045 :*1090 : 1130 : 1200 : 1210 :*1180 : 1340 :
Grand View : 1170 : 1120 :*1200 :*1220 : 1200 :*¥1170 :*1240 : 1320 :
Valle jo : B840 ¢ 950 : 930 : ¢ 1060 ¢ 1090 : 1150 ¢ ,1130 -
MeGill ¢ 1010 :*1030 : $*1020 :*1200 : : : :
Merazo 3 - : -t *gp0 & : 3 : : :
Lakeville : 1050 : 1060 :*1100 : ¢ 1160 :*1180 :¥1240 :*1300 :
Cuttings Wharf : 700 : *740 : *800 : *7Q0 : 860 : 940 :*1020 : 1120 :
Napa ’ P 240 : t 225 3 *285 ¢ 320 : 375 : ¢ *370
Petaluma’ : 860 : *¥890 : ¥890 : 950 : *990 :¥1030 :*1100 :*1000 :
: Sacramento River Delta :

Collinsville ¢ *¥74 : *¥101 ¢ 99 & *136 : *¥180 : *230 : *300 : *330 :
Emmaton : : ¢ ¥z 20 : *¥36: *B0 : 74
Three Mile Slough Br.: 6: *g: 11 : 9 1 *10 : *35 : *42 : *36
Rio Vista Bridge : 3 1 4 ¢ 4 4 5 ¢ 6 : 5 VR
Junetion Point t : 2 s. : *s: *s: *5 6 :
Liberty Ferry o k3o ¥y : 5: *5: *5 31 *¥g 3 kg
Islecton Bridge : : H ¢ : 5 ¢ 5 4 3 5@
Walnut Grove : 4 4 3 4 3 4 3 : 6 : 6 3 6
Sacramento s *3 4 : 4 4 3 ¥4 4 4 *4
: Mokelumne River Delta H

Southwest Point : : : : : X7 . k7 . X5 . kg
Comp 33 : : : : : ¥ ¥g: *5: ¥y g
¢ Tyler Island Ferry . ¢ : : : : 8 ¥*6 5 3 9 :
S B & 2 2 ¢ ¥l i *1 g 1: *1:

i

¢ New Hope Bridge

(X

* Samples tokon at

low high tide.
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TABLE g5 (CONTINUED)

SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND  UPPER BAYS, 1930
Samples taken by local observers approximately one and one-half hours
after high high tide.

Sallnlty expressed in parts of chlorine per 100,000 parts of water.
Station : JULY (CONTINUED) ‘o
P 2 : 6 ¢ 10 ¢ 14 : 18 : 22 ¢ 26 i 30
: San Joaquin River Delta
Antioch : %34 ;. ¥4g8 2 *v7 ;126 ¢ *s85 ¢ *168 : *240 : 305
Jersey : % *g i 5 *p5: ¥z *g9 1 33 62
Twitchell Is. Pump @ *@ 1+ *g 2 8 : 7+ *: 24: 24: *12
Webb Pump : : 6 7 s 5 3 6 : 8 : 15 ¢ 15 2 13
Central Landing : X5 kg 3 ¥4 g 5: *g: *5: *g: *¥g
Ward Landing s ko ¥g . *g g 7 : *: *g: : 8
Holland Pump Y 6 ¢ 6 : *7 .  *p o 9 : %9
Mandeville Pump : : : : s kg *7 o 6 : *o
Rindge Pump : *13: *4 s 11 s 11 ¢ *13 ¢ kK11 13 @ *12
Orwood Bridge : : : : : 7 6 : 6 7
FEast Contra Costa I.D. *6: *5: 4 : 5 3 LA 7 ¥
' Middle River P. 0. : : : : : : kg kp . ¥g
Mension House : : : : : : s *g
Stockton Country Club: : : 13 : *13 ¢ : 14
Drexler Bridge T ¥ k5 ¢ 5 4 1 *6 7 6 : *p
Stockton : 87: 62 *4: ¥9g: 85: *82: 94 : 99
Mossdale Bridge : k53 kp o kg o kg o ¥g 8 6+ 10
H Drainage Water Stations
Jersey Drain : 17 : 20 ¢+ 18 : 26 : 22 23 ¢ 29 : 38
Grand Island Drain 8 : 10 6 ¢ 7 8 : 7o 11 ¢
Camp 35 Drain : : H s : : 8 : 10
McDonald Drain : 10 : 9 3 11 11 : 12 : 11 ¢ 10 11
Bacon Island Drain : 7 7 6 * 6 7 7 6 8
Mandeville Drain : : : 8 6 : 8 ¢ 7 6 : 8
Camp 11 Drain ¢ 18 : 9 : 9 8 : 7 s 7 : 9 : 11
* Samples taken at low high tide.

i
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SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1930

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.
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Station : AUGUST :

2 ¢ 8 s 10 ¢ 34 0t 18 ¢ 22 : 26 : 50 ¢

: : San Francisco, San Pablo & Suisun Bays :

Point Orient : 1660 : 1680 : 1640 : 1630 : 1680 : 1710 : 1710 : 1750 :
Point Davis : : 1340 : 1420 : 1390 : 1510 : 1540 :¥1560 : 1580 :
Bullhead Point : 1260 & 1200 : 1160 : 1160 : 1280 : 1360 : 1140 : 1340 :
Bay Point s %gpo @ *820 : *B40 : 950 : *850 : *¥950 :*1000 : *980 :
0 and A Ferry : 630 ¢ 625 ¢ 610 : 800 : 750 ¢ 660 ¢ 680 : 780 :
Innisfail Ferry . *¥530 : *580 : *580 ¢ 650 ¢ 700 : *V20 : 660 ¢ 810 :
_ : North San Pablo Bay :
Sonoma Creek Bridge :: 1320 : 1320 : 1370 : 1420 : 1480 :%*1470 :*1500 : :
Grand View - . :¥1200 :*1320 :¥140D * 1420 : 1480 : 1500 :*1430 : 1540 :
Vallejo : 1150 ¢ 1230 : 1170 : : 1250 & 1240 : 1270 : 1320 :
MeGill : 1260 : : H : s . : :
Lakeville $%1240 :*1320 : 1320 : 1330 : 1340 : : 1520 :
Cuttings Wharf : 1040 :*1010 : *940 : 1060 : 1050 :*1050 :¥1210 : 1160 :
Napa ¢ 485 { 510 ¢ 525 ¢ : ¢ 620 : 690 .:
Petaluma $%1180 :%1120 :*¥1120 :*1150 :*1200 :*1240 :*1270 : - @
: Sacramento River Delta 4

Collinsville : 340 : *200 : *360 -+ *¥450 : *400 : *460 : 500 : *500 @
Erma ton : ¢ *¥120 ¢ *151 : *225 3 ¥175 : *168 : *214 : :
Three Mile Slough Br.: 44 : 62 : *52: 78 ¢ 148 : 139 : 92 ¢ 150 :
Rio Vista Bridge $ 10: 10 : 7 2 9: 32 : 5B52: 36: -
Junction Point : s *5 6 : 6: *s8: *10: *10: *10:
Liberty Ferry : : *z 6: *p5: *5: *¥g: 5: %6
Isleton Bridge : 6 : 6 6 3 6 73 10 : 4 3 8 :
Walnut Grove : : 5 5 3 5 5 6: *5: 4
Sacramento v ¥5 B s 3 : 4 3 4 : 4 ¥
: Mokelumne River Delta :

Southwest Point : *g:  *¥5 5'c *g: *Xg i ¥p i 73 5 %
Camp 33 : k51 k5 g 4: *5: k51 ¥g g 4 :  *5
Tyler Island Ferry : 7 1 *g 4 6 ¢ ¥4 3 : 4+ ¥ :
New Hope Bridge S I T 1: %1 ¥ ¥l 1: :

*Samples taken at low high tide.
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TABLE 85 (CONTINUED)

SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DEITA AND UPPER BAYS, 1930
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 : AUGUST (CONTINUED)

: 2 6 « 10 : 14 : 18 : 22 : 26 : 30

: : San Joaquin River Delta
Antioch s k30 : *¥315 : 420 ¢ 435 : *315 : *380 : 460 : 315
Jersey ¢ %45 : *p5 s 94 : 120 3 *97 : *¥135 : 220 : *120
Twitchell Island Pump: *18 : *24 ¢ 46 : *23: *23 : *56: 50:
Webb Pump i 18: 26: 303: B4 41 : B8 47 ¢ @l
Central Landing Po*g s s kp . k17 3 ¥0 : *12:  *g 1 11
Ward Landing s %*g ;. *g ; *p . X9 ¢ ¥ *1: 12: 13
Holland Pump i %2 14 : 13 : *12: *12: 22: 23: *16
Mandeville Pump i *g:  *g s+ % ;. ¥g s 10 13 % *Ll
Rindge Pump : *1g: 123 10 : *14: ¥4 : 15 ¢ 13 : *15
Orwood Bridge : 7o 7 6 8 : 8 : 8 : 7 10
Fast Contra Costa I.D. *9 : *9: 7% s *g i *53 6: *9
Middle River P.O. : ¥y 2 ¥ o 6: 9: *g: *p . ¥g: 10
Mansion House : : 7 s s *g: *g i ¥g: Ky K9
Stockton Country Club: *17 : 18 : 16 : *17 3 *17.: *15: : *15
Drexler Bridge : *¥5: 7 6 : ¥Xp . k7o 6 : 7 : 7
Stockton s 100 : 81 @ 83 : 88 : 85 ¢ 95 ¢ 94
Mossdale Bridge s *10 ¢ 9 : 535 *g 3  *5 2 6 @ :

: Drainage Water Stations :
Jersey Drain : 31 40 : 36 33 & 49 @ 78 52 66
Grand Island Drain : 6 : B8 : 8 7 .4 5 6
Camp 35 Drain : 7% H 6 : : 6 : 7 8 :
McDonald Drain : 10 ¢ 10 : : : : :
Bacon Island Drain : 7 8 : 7z 9 9 e 9 : 8 : 11
Mandeville Drain P 7 8 : 7 : 8: 10: 10: 1% 15
Camp 11 Drain : 8 : 19 @ : 7 20 @ 10 ¢ 7% 10

9

9e @8 %0 se 'se ve e

e 86 90 B9 o0 o

9o 00 60 %2 @0 29 S0 se 9 99 S8 &% Go 2o 9P Te G9 &

*Samples taken at low high tide.
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SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPIR BAYS, 1930
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.

s 44 40 e sa e

ee S FE 90 oo oo Se

X

% 6% ae % pe 0° 4o e 39 e

&8 9% %0 ge 5 e

o ...__.":‘:’.'.'—“— —— Sty — e e A A
Station : SEPTEMBER )
T2 s+ 6 + 10 : 14 s 18 :+ 22 : 26 : 30
: San Francisco, San Pablo and Suisun Bays ‘
Point Orient : 1750 : 1750 : 1780 :-1690 : 1770 & 1730 : 1680 : 1750
Point Davis : 1510 & 1460 ¢ 1560 : 1500 ¢ 1550 ¢ 1620 : 1480 :
Bullhead Point : 1360 : 1380 : 1320 : 1170 : 1300 & 1290 : 1240 : 1M0
Bay Point : +*1060 :*1030 : *040 : *940 + 990 : 980 : 770
0 and A Ferry : 800 : 690 : 650 3 640 : 750 : s 540 : ¥560
Innisfail Ferry : ¥790 ¢ %780 ¢ 790 : 800 : *7po ¢ 810 ¢ 660 : 700
: H ; North San Pablo Bay
Sonoma Creek Bridge : 1540 :*1580 : 1630 : 1600 :*1560 +%1540 : 1670 :
Grand View. : 1570 :*1550 : 1610 : 1580 :*1590 : ¢ 1600 : 1560
Vallejo : :¥1320 : 1340 & 1330 ¢ 1300 : 1230 : 1260 :
MeGill, : : : : $%14900 : t :
Merazo : : : : +*1410 : : :
Lakeville +¥1530 :¥1500 :*1510 @ ¢ 1610 :¥1690 : 1670 :*1680
Cuttings Wharf :¥1100 :%1240 : 1270 : 1240 :*1320 : 1290 : 1240 : 1320
Napa : *620 : : H : 800 : 840 : : 900
Petaluma $*¥1360 ;%1360 : 1350 :¥1380 :*1450 : 1*1480 %1470
: Sacramento River Delta
Collinsville : *570 i *¥530 ¢ 550 3 *450 : 365 : 320 : *245
Emmaton : a6 @ : *¥250 ¢ 200 ¢ -~ : 80 : s
Three Mile Slough Br.: *105 : 115 : *1s0 : *70 : 5.: 31 : =24: 18
Rio Visba Bridge : 20 : 12 19 @ jo : 9 : 4 6 5
Junction Point : *|0: *g: ¥y 3 K5 3 *g 1 *3 4+ ¥4
Liberty Ferry 1 ¥ *53 5: *; *5: 3 3
Isleton Bridge : 73 5 3 5 3 4 3¢ 3 3 2
Walnut Grove H : 30 6 3 4 8 3 : : 3
Sacramento : 4 : 3: *3: *3 : i *3 1 *2
‘ : Mokelumne River Delta
Southwest Point s g %5 3 kg, kp . Ky o kg g kg g 3
Camp 33 : 6: ¥5: *5: k7 i  *¥5 3 43 ko ¥4
Tyler Island Ferry @ 6: X4 4 3 7 *a 3 3 4 ¢ *3
New Hope Bridge : *1o: 1 1 1 : 1: *1: 1

ee %% Qe 89 99 06 te & s

*Samples taken at low high tide.
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TABLE 85 (CONTINUED)
SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DEITA AND UPPER BAYS, 1930
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.
p e m=. W .._.....:::.::.
Station . SEPTEMBER (CONTINUED) ‘ .
: 2 : 6 & 10 ¢ 14 : 18 : 22 ¢ 26 :: 30
¢ San Joaguin River Delta :
Antioch : %200 ¢ *400 : 435 ¢ 470 : *280 : 310 ¢ 315 ¢ 240 @
Jersey : 160 ¢ *150. ¢ 160 : : 130 ¢ 100 ¢ 105 : *B7
Twitchell Island Pump: *42 : 72 : 37 3 43 : *30: *28: 27: *14:
Webb Pump T 60 s 47 ¢ 44t 41 : B4 27 : 26 *18 :
Central Landing s ¥4 0: *15 1 11 : *10: ¥ : 1o *e: ¥ ¢
Ward Landing : 15: *13: *13: 16: ¥e: J4: l1le: *13
Holland Pump : %2 *p2 i 18 *19: *20: 20 : 23 : :
McDonald Pump : : : : : : : ¥15: *14 ¢
Mandeville Pump s %4 14 : *15: *¥17 : *1g : *15 ¢ *¥17 : *17 @
Rindge Pump : %4 0: 13 : ¥4 *1e: F14 o K14 o ¥l 2 k1l
Orwood Bridge : 11 @ 11 @ 11 3 H 12 ¢ 11 : 11 : H
Fast Contra Costa I,D. *9 : *g8: *10 ¢ *11: 10 : 9 : 9+ *g9
Middle River P.O. : *10 : ¢ *¥0: *13 ¢ *11: 10 12 *12:
Mansion House : kg ; *%g ;. kg : *11: *g: *g; *g: kg
Stockton Country Club: 15 : : %10 ¢ *14 s %9 s ¥z 2 ¥10 2
Drexler Bridge : *g 7+ *%': 10: *8: 6 : 8 : 7 :
Stockton : 83 : : 99 : 80 : 82: ¢oo71 s 758
Mossdale Bridge : 5 : 4 : 7 : k7o 5 : 6 * 7+ *5:
: Drainage Water Stations :
Jersey Drain : : 40 : 37 ¢ : 35 : : 33 ¢ 33 ¢
Grand Island Drain : 6 ¢ 6 : 7 9 : 9 6 3 73 6
Camp 35 Drain : : : : : : 7 ¢ 8 : 8 :
McDonald Drain : s : : : : 16 : i7 @ :
‘Bacon Island Drain : 12 11 14 ¢ 15 ¢ 12 : : 13 : 12 ¢
Mandeville Drain ¢ 16: 16: 19: 21L: 19: 17: 18: 18:
Camp 11 Drain 14 19+ 24 : 39: 27 : T Bl: 31
* Samples taken at low high tide.
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TABLE g5 (CONTINUED)
ALINITY OBSERVATIONS, SACRAMENTO-S.AN JOAQUIN DELTL AND UPPER B.LYS, 1930
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 :
H 2 ¢ 6 : 10 : 14 : 18 : 22 : 26 : 30
: Sen Francisco, San Pablo and Suisun Bays H
Point Orient ¢ 1700 ¢ 1730 : 1830 : 1660 : 1520 : 1660 : 1580 : 1260 :
Point Davis ¢ 1310 :*1430 : 1500 : : 1380 ¢ 1320 ¢ 1250 : :
Bullhead Point ¢ 1090 ¢ 1100 + 1180 : 1120 ¢ 980 ¢ 960 : 1050 : 980 :
Bay Point : 790 ¢ 770 ¢ 860 : *B50 : 740 : 700 : 650 : St
0 and A Ferry ¢ 400 ¢ 350 : B0 ¢ B340 ¢ 305 : 330 : 240 : 310 :
Innisfail Ferry P 690 ¢ 630 ¢ 600 ¢  B20 : 520 : ¢ 480 ¢ 480 :
» : North San Pablo Bay: :
Sonoma Creek Bridge :*1520 : 1500 :*1510 : 1390 :*1380 :*1360 : 1380 : 1260 :
Grand View t*1600 : 1560 : 1490 : 1490 : 1520 : 1500 & 1520 : 1450 :
Vallejo $*1160 : 1140 : 1200 : 1120 : 1080 : 1060 : 1060 : 1000 :
MeGill $¥1420 ¢ 1390 : 1450 : 1320 : : 1300 : $¥1200
Merazo : : 1270 ¢ 1320 : : : ¢ 1210 : :
Lakeville 5 : 1660 : 1520 :*1640 : : 1670 :¥1690 : 1680 :
Cuttings Wharf $*1280 : 1200 : 1200 : 1180 : 1180 : 1160 : 1140 : 1170 :
Napa : ¢ 875 @ e ¢ 900 ¢ 860 : ¢ 850 :
Petaluma $¥1500 : 1480 :. 1520 :*1330 : 1400 : 1480 :*1530 : 1580 :
: Sacramento River Delta :
Collinsville : ¥250 ¢ 230 ¢ 265 : 140 : 160 : 250 : 155 5 120 :
Ermaton : *l4: *20: 10 : *p5 o *11 oz 11 8 : *1:
Three Mile Slough Bre: 11 : 10 : 11 7 7 % 6: *g: *3:
Rio Vista Bridge : 2 3 33 3 ¢ 2 22 2 : 33 1:
Juncition Point : *p 1 3 2 3 1: 1: 2 38
Libverty Ferry ) 2 5 @ 3 s *g 1: : 2 2
Isleton Bridge H 2 2 3 R 2 : 1 1 2 1
Walnut Grove : 3 : 2: 2 : s *3 2 : 2 :
Sacramento : 1: : s ¥ 1 3 :  ¥p 1
: : Mokelumne River Delta :
Southwest Point T T T T S 1 2: *2: 2 :
Camp 33 : ¥z kg X3z o ¥g 2: 2 ¥ 2
Tyler Island Ferry : *2 1 3 i 2 2 : 2 : 4 1:
New Hope Bridge : 1 1: *1: ¥ : 1: 1 *1: 1

*Samples taken at low high tide
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TABLE 85 (CONTINUED)

SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DEITA AND UPPER BAYS, 1930
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.

e

OCTOBER (CONTTNUED)

LSRRI

|

-

: Station 2 , :
H T2 : 6 & 10 ¢ 14 s 18 22 % 26 & 30 ¢
: : San Joaguin River Delta :
: Antioch : %oo5 1 200 ¢ 225 ¢ 180 ¢ 140 : 110 ¢ 180 : 85 i
¢ Jersey : 48 ¢ 43 50 ¢ 44 3 20 : : 27 = 10 :
: Twitchell Island Pump: *14 : 15 : 12 : 11 : 7 : 8 ¢ 8 8
¢ Webb Pump : 14+ 14 : 14 : 11 : 8: 12 : 9 : 8 :
: Central Landing ¢ *g s 6 @ 5: *5: 2 : 6: *3: 32
: Werd Landing : ¥+ 13 : ¥12: 12 11: 12: 12 9 :
: Holland Pump : *g: 16: 17 : *15: 1B 15: 133 103
¢ McDonald Pump : 3 13 13 ¢ : ¢ 12 12 11
: Mandeville Pump s k140: 13 : *1: *2: 12: 12 *l2: 10 :
! Rindge Pump : *0: 12: 14: *3: 11: 10 *la: 13
'+ Orwood Bridge ¢ 10 ¢ 8 : 8 : 9 : 7o 8 8 7
! East Contra Costa I.D. : 7 * 1 ¥*o: 7+ 11 : *l2: 11 ¢
+ Middle River P.O. : 11+ 10: *: *9: 13 : 9: *g: 72
: Mansion House : * 1 ko *gu : 8 : : *g 2 :
: Stockton Country Club: : : s ¥4 : : *10: :
¢ Drexler Bridge : 6 6 : 6 : *6: 4 ¢ 7 3 9 : 6
: Stockton : : B2 : *e7: 8L: 72: B : 68: 88

: Mossdale Bridge : 6: X3 *n .  *g: 5: 63 *3: 6

: : ~ Drainage Water Stations :
: Jersey Drain : 28 : 27 = 26 30 : 29 : : 42 @ 37 ¢
¢ Grand Island Drain : 6 3 5 5 9 3 5 : 7 7 :
: Camp 35 Drain : 9 : 8 : 7 6 3 6 : 5 : 6 : 8 :
¢ M¢Donald Drain : 17 : 14 : 18 : 17 @ 17 : 16 17 ¢ :
: Bacon Island Drain ¢ 12 : 11 : 14 13 @ 8 : 12 12 ¢ 10 :
: Mandeville Drain ¢ 17 : 18: 16¢% 19: 18: 18: 17: 18
¢ Camp 11 Drain : 23 : 15 : 27 ¢+ 24 ¢ 16 - : 8 ¢ .11 :

* Samples taken at low high tide.
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SATINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1930

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.

en 6% 00 s 86 Gc 20 em % se eb ee 40 oo S0

ee Be e oo

. : NOVEMBER
Station H
H 2 & : 10 : 14 : 18 : 22 : 26 ¢ 30
: San Francisco, San Pablo and Suisun Bays
Point Orient : 1660 : 1640 : 1710 : 1630 : 1730 : 1660 : 1570 : 1460
Point Davis s 1320 : 1280 : 1240 : 1300 :*1220 : 1210 ¢ 1220 : 1220
Bullhead Point : 1080 : 1070 : *920 : 860 : 940 ¢ 970 : 860 : 1080
Bay Point : : s 780 : *B90 : *340 ¢ 550 ¢ 530 ¢ 640
Q0 and A Ferry T 340 : 260 ¢ B60 ¢ 250 ¢ 225 : 230 ¢ 205 ¢ 300
Innisfail Ferry : 470 ¢ 480 ¢ 475 : 490 : 460 : 415 : 405 : 420
H North San Pablo Bay
Sonoma Creek Bridge : 1300 : 1300 :¥1280 :¥1260 :*1120 :*1170 :¥1160 :
Grand View ¢ 1500 : 1470 : 1480 : 1420 : 1360 : 1420 : 1440 : 1370
Valle jo : 1080 ¢ 1130 : : : H : 880 3 1020
MeGill : : s 1180 ¢ 1100 & 1060 : :
Merazo s 1140 ¢ 1150 @ : : ¢ 1030 @ :
Lakeville : 1660 : +¥1700 ¢ 1700 : 1620 : : 1670 :
Cuttings Wharf : 1090 : 1100 : 1160 : 1090 ¢ 1020 : 1050 +*¥1020 ¢ 960
Napa : : % 830 : 760 : : 760 ¢ 710 :
Petaluma s 1500 ¢ 1540 :*1550 : 1540 : 1500 & 1500 : 1470 : 1440
: Sacramento River Delta
Collinsville :§ 100 : : %180 : 160 : 220 : *80 : 60 : 86
Ematon : T - ¥3 3 : 4 3 2 2: X3
Three Mile Slough Bre: Fs 11 : *B: 33 *32: 4 : 3¢ 1
Rio Vista Bridge : 23 1: 3 : : : s
Junction Point : 1: 2 1 2 ¢ : 5 : :
Liberty Ferry : 1: 2 2 : 2 : : :
Isleton Bridge : 1 2 : H : : : :
Walnut Grove 5 1 : 2 1: H : :
Sacramento : 1: 1 *¥o: 1 1: *3: 1: 1
. H Mokelumne River Delta
Southwest Point : 2 2 *2: 1: : : :
Camp 33 : 1: 2% ¥z 21 : : i
Tyler Island Ferry : 1: 2 ¢ : H : : :
New Hope Bridge s 1 1: *1: : : : :

@ P8 56 99 9 ev e se P e 96 99 85 e se e S 6o v oo

* Samples taken at

low high tide.
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observers approximately one and one-half hours

after high high tide.

SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1930
Salinity expressed in parts of chlorine per 100,000 parts of water.
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*Samples taken at low high tide.
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TABLE 85 (CONTINUED)
SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1930
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 :
i 2 : 6 : 10 : 14 : 1B : 22 ¢+ 26 ¢ 30

H San Francisco, San Pablo and Suisun Bays :

Point Orient : 1540 ¢ 1710 : 1600 : 1600 ¢ 1670 : 1690 : 1600 : 1560 :
Point Davis ¢ 1280 °: 1230 : 1240 : 1260 : 1120 : 1240 : 1140 : 1270 :
Bullhead Point 1020 ¢ 1060 ¢ 990 ¢ 980 : 1040 ¢ 920 ¢ ,900 : 980 ¢
Bay Point : 750 : ¢ %560 ¢ 600 : *600 ¢ 560 ¢ 640 : 720 :
0 and A Ferry : Tt 280 ¢ 160 ¢+ 320 ¢ 230 ¢ 250 ¢ 190 ¢ 440 :

¢ Innisfail Ferry ¢ 380 ¢ 410 ¢ 390 ¢ 420 ¢ 400 ¢ 350 : 350 : 3
: : North San Pable Bay :
: Sonoma Creek Bridge :*1140 : 1180 :*1110 :%1040 :*1070 :*1090 : 1090 : 1100 :
¢ Grand View ¢ 14310 : 1400 : 1340 : 1280 : 1360 ¢ 1410 : 1300 : 1280 :
s Vallejo ¢ 1060 : 1030 s 1000 : : 970 ¢ 920 ¢ 980 : :
¢ MeGill ¢ 1070 : : : ¢ 1020 : : : :
¢ Lakeville ¢ 1530 : ¢ 1570 : 1620 : 1500 : ¢ 1600 : :
¢ Cuttings Wharf : 980 : 1040 : 1020 : 1000 : 1030 :*1000 : 1000 : 970 :
¢ Napa- ¢ 720 ¢ 740 ¢ 740 : 700 : ¢ 670 @ : :
¢ Petaluma : 1500 : 1450 :*1510 : 1500 : 1540 :*1560 : 1510 : 1480 :
: H Sacramento River Delta :
: Collinsville : 78 : 148 : *105: 104 : 102 : 90 : 69 : 125 :
+ Emmaton : 2 : 3o : 2 : 3. *3: : :
¢ Three Mile Slough Br.: 2 : *1: 2 1: 33 2 3 :
¢ Sacramento : ¥ ¥ ¥ 1: ¥ ¥ : 1

"

taken at low high tide,
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TABLE 85 (CONTINUED)
SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1930
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 (CONTINUED) .
: 2 ¢ 6 s 10 : 14 : 18 s 22 ¢ 26 : 30
: San Joaguin River Delta :
Antioch : 36 . 92 : 54 ¢ 50 : 69 3 52 : 37 ¢ 45 3
Jersey : 7 16 @ 11 : 73 14 ¢ 11 : : 7
Webb Pump : 5 : 72 8 : 7 73 7 7 6
Central Landing : 5: *3 1 ¥4 2 3: *3 3 Xg i ¥5 3
Ward Landing : 9g: *: *1: 10: 12 12 : 11 : 9 :
Holland Pump : 9 : 12 ¢ 11 : 8 : 9: 10 ¢ 11 : 9 :
McDonald Pump ¢ 11 : : : i : : :
Mandeville Pump 0 9: 10': *10: 8: 1l : *10: : *g
Rindge Pump ¢ 10: 12 : *11 : 8: 10: 10: 9 : 9 :
Orwood Bridge : 7 8 9 3 : 8 ¢ 8 : 7 7
East Contra Costa I.D. 13 : ¥*14 : s 12: 14 : *4 o 11 : :
Middle River P.O. : 8: 10: *s: 9: 10: 8 : 8 : 8 :
Mgnsion House : % : *: *: 8: 7: %o: 6 : :
Stockton Country Club: 11 ¢ : 9 : : s 10 : : :
Drexler Bridge : 8 : 8 9 ¢ 7o 6 : 7t 7 9 ¢
Stockton : 66 ¢ 60 ¢ 68 : H 57 ¢ : H
Mossdale Bridge : 3 7t ¥6 4 : 6: ¥7: 7z 9 :
H Drainage Water Stations :
Jersey Drain : 3L ¢ 32 26 ¢ 27 28 ¢ 29 : § 33 :
Grand Island Drain @ 54 62 5 7 % 6 : 5 : : 5 :
Camp 35 Drain : : : : H 8 : 8 : 11 5
Bacon Island Drain 10 ¢ 11 3 10 : 10 16 : 10 : 11 @ 9 :
Mandeville Drain : le ¢ 17 ¢ 17 : 15 ¢ 17 : 16 : : 14
Camp 11 Drain 9 @ 10 : 73 8 : : : : :

*samples taken at low high tide,




	TEMP001.pdf
	TEMP001


