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SACRAMENTO-SAN JOAQUYN WATER SUPERVISOR'S REPORT 1929

CHAPTER I

INTRODUCTION

Purpase
wnd—mT-

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

Joaguin Water Supervisor during the 1929 irrigation season.

Origin and History of Work:

This work was inaugurated in 1924 through the efforts of the
first Sacramento-San Joaquin River Problems Conference and its Permanent
Committee working with the Division of Water Rights. The funds for the
work ih‘the fifst year were largely subzcribed by the water users but sub-
sequently it has been conducted under legislative appropriations included in
the regular biennial budget of the Division. .The origin and history of this
work have been described in detail in the 1924.and 1926 Biennial Reportsg of
the Division of Water Rights, in Bulletin Number 4 of the same Division, and
ianulletin Number 23 of the Division of Water Resources*. The latter bulle-
tin.pringa together all data and measurements obtained by the Water Supervisor

in the five year period, 1924 to 1928, inclusive.

Scope

As outlined in previous reports this work is divided into (1)
engineering investigations, measurements and coliection of records, and (2)
congervation, waste preventicn and such admini stration of the stream flow
25 shall fall within the jurisdietion 6f the Division of Water R~szcurezs or
be mutually sereed upon by the water users. This rsport presents chiefly,

for permsnent record, the results of the enginesring investigstions. These

Under the reorganization effected August, 1929, the Division of VWater Rigiits
as a Division was abolished and became a part of the Division of Weter Rescurnc
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campﬁiéé measurements and records of all diversioms of water from the
Saq;&ﬁénto, Feathsr, Yuba, American and lower San Joaquin rivers within the
vaileg;floor‘and above the Delta; stream flow measurements throughout the ters
rit&?&;_largely in cooperation with the Water Resources Branch, U. S. Geolo- -
gicaiiSUrvey; measurements and records of waters returned to the SacramentoJ
and Saﬁ Joaquin Rivers; studies of the consumptive use of water in the
Sacrameﬁto—SanAJoaquin Delta in cooperation with the U. E.‘Department of
Agriculture Division of Agricultural Engineering apd the University of Calif-
ornia, Division of Irrigation Investigations‘and Practice; an annual census
of irrigated areas and crops uhder all diversions recorded and throughout

the Delta;'aqd investigafion and study of the advance and retreat of salimnity

in the Delta channels and upper Bays.

Organization

The regular organization has included the Water Supsrvisor, two .
assistant hydraulic engineers working on the‘Sacramento River and one‘assistant
hydraulic engineey covering the Feathér and American Rivers; Delta Uplands
and the irrigation census in the Delta. In the 1929 season an intengive
salinity investigation was conducted under the direction of the Water Super-
vigor as a part of the special investigation and report on the salinity in
connection with the Water Resources Investigation of the Division of Water
Resources. The organization on this special work included an assistant
hydraulic engineer and from three to as high as twenty-four assistants,
junioﬁ hydraulic engineers and engineering aids, depending upon the nature
and requirements of the work. The organization for the cooperative Delta
duty of water investigations under the direction of Mr. W. W. McLaughlin;

Asgsociate Chief, Division of Agricultural Engineering, U. S. Department of
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gr;cﬁlture, has included an hydraulic engineer and one assistant giving
fdll\fime to the field work.

_ Above Sacramento the work was handled by Engineers James M.
Brockway a@d Ralph 8. Rgse, the former working from Meridian to Redding
and thé latter from Sacramento to Meridiam. The census of irrigated
acreages and crops in the Delta, the work in the Delta uplands and that on
the Feather, American and Yuba Rivers was covered by Engineer Fred E. Anderson.
The return Wwater measurements on the San Joaguin River and its tributaries
were made by Engineers Brockway‘and Rosse 'The field work of the special
salinity investigation was in charge of Engineer Martin H. Blote. Major
0. V. P. Stout has been in charge of the Delta Cooperative work with

Engineer Lloyd N. Brown in resident charge &t King Island.

Congervation Features

A comparison of the run~off and water supply‘conditions in the
1929 season with those of the previous seasons in which the work of the

Water Supervisor has been conducted is indicated in the following tabula-

tioni

—mmm*:*'mmmwwm

: tEntire Run-off:

. : to Sen Fran- ¢ Minimunm Flow in Second-feet :
: Year } ¢isco Bay in : : : . :
: : Per Cent of : At : At ; San Joaquin
. . Normal : Colusa : Sacramento‘ . Near Vérnalls:
: 1924 27 : 1470 : 705 : 391 :
¢ 1985 : 78 : 1870 H 2760 : 660 :
: 1226 : 55 : 1030 : 1330 ; 565 :
: 1927 : 108 : 1960 : 3420 : 1290 H
H 1828 H 75 : 1960 ' 25610 H 840 :
: 1929 : 4] : 1550 : 2300 : 565 :

e
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It will be noted thét although the entire seasonal run-off to
Saniﬁ?gncisco Bgy in per cent of normal for 1929 was only forty-one per cemt
‘and pigqed the run-off of that year about half way betwesn that of 1924 and
1226, fhe minimum discharge in the river at Sacramento approached more nearly
that of 1928, in which year the run~off was seventy-five per cent normal.
This condition was doubtless due to. the fact that the 1929 rice acreage under
Sacramento River diversions was smeller than the acreage in any of the other
seasons, 1924 to‘1988, inclusive, although the 1929 general crop acreage under
Sacramento River divérsions exceeded that of any of these years..

| If, with a forty-one per cent run-off year, the rice acreage
had equalled that of 1926 or 1927, the regquirements for strict conservation
measures and regulation of diversions upon the part of the Water Supervisor
would in all probability have been similar to those of 1924 and 1926 which
were twenty-seven and fifty-five per cent years, respectively. As it turned
out, there were apparently no serious navigation difficulties or shortages
of water for irrigation purposes in 1929 and salinity to the extent of 100
parts of chlorine per 100,000 encroached very little higher in the Delta
region than it d4id in 1928, In 1989, therefore, the Water Supervisor's work
was confined largely to the engineering iﬁvestigation dealing with the col-

lection of required hydrographic data and records.
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CHAPTER I1I

MEASUREMENTS OF STREAM FLOW

During the irrigation season of 1929 stream flow measurements‘
and records have been obtained through the cocperation of the Water Resources
Branch of ‘the U. 5. Geological Survey for stations on the Sacramento River
at Kennett, Red Bluff, Butte City, Colusa, Khlghts Landlng,‘and Verona; on
the Feather River at Nicolaus; on the American River at Fair Oaks; on the
Mokelumne River at Woodbridge and Thornton and on the San Joaquin Biver near
Vernalis. Supplementlng these, the Water Superv1sor has maintained additional
stations on uppser Butte Creek one mile west of the East gide Highway, on
lower Butte Creek and Butte Slough, on the Agerican River at "H" Street Bridege,
and in connection with the San Joaguin return.water measurements (See Chapter
IV) stations as follows: Stauislaus River at Orange Blossom Bridge and af
Blliot Ranch, Tuolumﬁe River at Roberts Fefry Bridge and'at Tuolumne City,
Merced River at Yosemite Valley Railread Grossiﬁg and at the bridge on Hills
Ferry Road, Dry Creék at 014 Watérford Bridge and at Beasso Ranch, and San

Joaquin River at San Luis Island and at Grayson (Laird Siough).



K P TR AT

TARLE 1

_ SACRAVENTO-SAN JOAQUIN WATER SUPERVISOR'S REPORT 1929

DISCHARGE OF SACRAMENTO RIVER AT KENNETT

<

Dally DLscha ge in SecfmnnfEet '

Day  Epre MRy Jum. . Jule  Aug. Sep. . Octa
1 4750 7960 3850 2330 2990 2820 2880
2 4750 7160 3850 3210 - 2990 2820 2880
3 4590 6760 3850 3100 2940 2820 2880
4 4920 6370 3850 3100 2940 2820 2880
5 . 4980 .. ...6180 3850 - 3210 2880 - 2820 2880
6 4920 5990 4430 3210 2880 2820 - 2880
7 4430 5800 3990 3100 2880 2820 2940
8 4590 5800 2990 3100 2860 2820 3210
9 4590 5800 3850 3100 26880 2820 3100
10 4590 .. 5620 - 3850. 3100 2820 2820 2990
11 4430 5440 3850 %100 2880 2820 2950
12 4430 5440 3850 3100 2880 2820 2940
13 4590 5260 3710 3100 2880 2820 2040
14 5260 5260 3710 3100 2680 2820 2940
15, 7560 .. 5860 4280 3100 2880 2880 2880
16 6760 5260 5090 2990 2820 2880 2680
17 8370 5090 4750 2990 2620 2880 2880
18 6370 5090 4280 2990 2820 2880 2940
19 9220 4920 3990 2990 2820 2880 2880
20 - 9880 4750 3850 2990 2880 - 2880 2880
21 9000 4750 3710 2940 2820 2880 2880
22 11800 4590 3710 2940 2820 2820 -~ 2880
23 11100 4590 3580 2940 2820 2820 = 2880
24 10360 4430 3580 2990 2820 2820 2880
25 9220 4280 .. 3450 2940 - 2820 2820 2880
26 9000 4130 2450 2940 2820 2280 2940
27 B560 3990 3450 2940 2820 2820 2990
28 7980 3990 2450 2940 2820 £820 2990
29 7760 3990 3450 2000 2820 2380 2990
30 7560 %850 3330 2990 2820 2880 2990
31 Z850 2000 2820 2990
Mean 6810 5210 3860 2050 2860 2840 2930
Acre«faet
for Month 205000 320000 zaoooo 188000 176000 169000 180000

Y

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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TABLE 2

DISCHARGE OF SACRAMENTO RIVER NEAR RED RLUFF

- e e s ey e ‘
Daily Discharge in Sscomd-feet .

" we

Day

Apr, May Jun, Jul. Aug.  Sep. Qct.
1 5880 10000 4590 3830 3150 3150 3320
2 5650 8900 4490 3740 3150 3150 3320
3 5650 8400 4390 3580 3150 3150 3320
4 5880 7800 4390 3490 3150 3150 3320
5 6370 7400. 4390 3490 3180 3060 3320
& 6120. 7160 4650 3490 3060 3060 3580
7 5880 6890 5000 3400 3060 2060 3660
8 5650 6630 4790 3400 3060 3060 3660
9 5880 6630 4590 3400 3060 3060 3580
10 5650 6630 4590 3400 3060 3060 3400
11 5650 6370 4590 3400 3060 "3060 3490
12 5430 6120 4390 3400 3060 3060 5400
13 5650 6120 4300 3320 3080 3060 3400
14 5880 6120 4200 3320 3060 3060 3400
15 7430 6120 4390 3320 3060 3060 3490
18 8009 5880 10500 3240 3060 3150 3490
17 7430 5880 7160 3240 3060 3150 3490
18 7160 5880 5880 3320 3060 3150 3490
19 7710 5650 5210 3240 3060 3150 . 3490
20 12900 5650 4900 3240 30860 3150 3400
21 10900 5680 4690 5240 3060 5150 3490
22 17400 5430 4490 3240 3080 3150 3400
23 15100 - 5320 4390 3240 3060 3150 3490
2¢ 13300 5210 4300 3240 3060 3150 3490
25 11900 5000 4200 3240 3060 3150 . 3495
26 10900 4790 4200 3240 3150 3150 3490
27 10200 4690 4010 3240 3150 3150 3400
26 9700 4590 3830 3240 3150 5240 3400
29 9400 4490 3830 = 3150 3150 3240 . 3400
30 9200 4390 3820 3150 3150 3400 3400
31 4390 3150 3150 3320
Mean 8330 6130 4770 3340 3090 3130 3450
Ac.Ft,.

for ‘496000 377000 284000 205000 190000 186000 212000
Month

NOTE: This is a permanent station of the Water Resources Branch of
the U. 5. Geclogical Survey locatsd near ths cite of the pro-
posed Iron Canyon Dam: Mile 19S.6 ahove Sacramsnito. This
station is maintained throughout ths ysar, but the record is
given here for the period of the irrigation season only.



SACRAMENTO-SAN JOAQUIN WATER SUPERVISOR'S REPCRT 1929

TABIE 3

DISCHARGE OF SACRANENTO RIVER AT BUTTE QITY

L - Daily D;sChérgefin Second-feet

Day (May Jun. Jul, Aug. Sepe Oct.
1 8300 3480 2630 1850 1780 2700
2 8100 3560 2560 1920 1780 2860
3 7660 3560 2410 1920 1780 2780
4 7440 3480 2340 1850 1780 2780
5 7000 3400 2270 -~ 1850 1780 2860
6 8780 3400 2200 . 1850 1780 2780
7 6340 3840 2200 1780 1850 2860
8 8120 3960 2200 1780 1920 2930
9 5990 3880 3130 1850 1920 %160
10 5850 3800 2060 1720 1990 3240
11 5720 3800 2060 1720 2060 3240
12 5580 3800 2060 1720 2130 3160
13 5450 36840 2060 1720 2130 %160
14 5320 3480 2060 1720 2130 3080
15 5190 3480 2060 1720 2130 3080
16 5190 3770 2060 1720 2200 3080
17 5020 6900 1990 1650 2270 3080
18 5020 5830 1920 1850 2370 3080
19 4850 5020 1920 1650 2340 3000
20 4850 4520 1920 1650 2410 3080
21 4680 4200 1980 1650 2410 3080
22 4680 3880 1920 1720 2480 3080
23 4520 3720 1990 1850 26560 3000
24 4520 2560 1920 1720 2480 2000
25 4360 3400 1920 1720 2630 3000
26 4180 3240 1920 . 1780 2630 2930
27 3960 3080 1850. 1780 2630 2030
28 3800 2860 1850 1780 2630 2860
29 3720 2700 1850 1780 2780 2860
30 3640 2700 1850 1780 2700 2860
31 3480 1850 1780 3000
Mean 5400 2790 2060 1760 2210 2990
ic.At.,

for 332000 226000 127600 108000 132000 184000
Month «

NOTE: Gagings taken near Butte City Bridge, Mile 116 above
Sacramento, Station maintained by Water Resources
Branch of the U. S. Geological Survey undexr coopera-
tive agreement. '



_SACRAMENTO-SAN JOAQUIN  WATER SUPFRVISOR'S REPCRT 1929

. . TABLE 4

DISCHARGE OF SACRAMENTO RIVER AT COLUSA

N

Daiiy DiSChérge'in.Secdnd;fééﬁ‘-

Day &% Tun., Tul. Aug.. Sep.. Oot.
1 7880 3300 2470 1640 1700 2790
2 7640 3390 2310 1700 1700 2870
3 7.640 3390 - 2240 1700 1700 2870
4 7280 3300 2240 1700 1640 2870
5 6920 3210 2240 1700. 1700 2870
6 6580 3210 2100 1700 1700 2870
7 6250 3210 2100 1700 1700 2790
8 5920 3660 2030 1640 1820 2870
9 5700 3660 1960 1640 1890 3120

10 5600 3570 1890 1840 1890 3210

11 5500 3570 1820 1580 1960 2210

iz 5400 3570 1820 1580 ~ 2030 . 3210

13 5300 3480 1820 1580 2100 3210

14 5300 3300 1820 1580 2100 3210

15 5100 3210 1820 1550 2170 3120 .

16 5100 3300 1760 1580 2240 = 3120

17 4900 5790 1820 1580 2310 3030

i8 4800 6710 1700 1580 2310 2030

19 4800 5540 1700 1580 2390 3030

20 4600 4800 1700 1580 2390 2030

21 4500 4300 1700 1550 2470 3030

22 4400 3930 1700 1580 2550 3030

23 4400 3750 1700 1550 2550 2950

24 4300 3480 1700 1550 2550 2950

85 4200 3210 1709 1610 2550 3030

28 4110 3030 1640 1640 2630 3030

27 3930 2950 1640 1700 2630 3030

28 3750 2790 1640 1700 2710 3030

29 3570 2550 1640 1700 2790 3030

30 3480 2550 1640 1700 2790 2950

31 3390 1640 1700 3030
. ¢ ’ _

Mean 5230 3660 1860 1630 2190 2010
Ac,Ft.

for 322000 218000 114000 100600 130000 185000
Month

NOTE: Gagings ‘taken near Colusa Bridge, Mile 8%.4 above
Sacramento. Station maintained by Water Resources
Branch of the U, §. Geological Survey under coopera-
tive agreement.



SACRAMENTO-SAN JOAQUIN WATER SUPERVISOR'S REPORT 1922

TABLE 5

DISCHARGE OF SACRAMENTO RIVER AT KNIGHTS LANDING

_baily Disch;fgé'iﬁ;SeCOﬁgjfeet

[

Day

May Jun. . Jul. AUga 58D, et .
1 8500 3520 2470 1580 17860 2820
2 82C0 3520 2330 1580 1760 2820
3 82C0 3660 2120 1580 1700 2890
4 8000 3660 2120 1640 1840 2960
5 7800 3590 2120 1640 1640 2060
6 7500 2590 2000 - 1520 T 1760 " 2960
7 7200 3590 1940 1520 1820 2960
8 6300 3660 1820 1520 1940 2960
9 8500 4080 1700 1520 2000 31.00
10 6800 4220 1640 1520 2000 3170
11 - 6000 4400 1580 1520 2120 %240
12 5700 4400 1580 1460 2260 3240
13 5500 4220 1580 1460 2400 2240
14 5340 4080 1580 1430 2470 3240
15 5340 3870 1640 1430 2540 3170
16 8340 2830 1580 1400 2610 3170
17 5420 5080 1520 1400 2680 3170 .
18 5340 6240 1520 1400 2750 3170
19 5340 6180 1430 1430 2750 3100
20 5200 5520 1370 1400 2820 3100
21 4970 4890 1370 1370 =~ 2960 3100
22 5040 4350 1430 1400 2960 3100
23 5040 4080 1460 1400 2960 3170
24 4970 2870 1460 1400 2960 3170
25 4900 2660 1460 1460 2890 3170
26 4600 3380 1460 1460 26890 3170
27 4440 3170 1460 1460 2890 3170
28 4080 3030 1480 1520 26890 3380
29 2870 2750 1520 1640 2890 3240
30 2660 2610 1520 1700 2890 3100
31 3590 1580 1700 3170
Mean 576D 4020 1670 1500 2420 3110
Ac.Ft. ‘

for 354000 239000 1203020 Q2200 144000 191000
Month

NCTE: Gagings are taken at the Railroad Bridge at Knights
ILanding at Mile 34.0 above Sacramento and therefore
inciude the water entering the river from the Back
Borrow Pit of Reclamation District 787. Station main-~
tained by Water Resources Brench of the U. 5. Geolog-
ical Survey under cooperabvive agreement.

10



_____ SACRAVENTO-SAN JOAQUIN WATER SUPERVISOR'S REPORT 1929

TABLE 6

DISCHARGE OF SACRAMENTO RIVER AT VERONA

— e e e - =
Day S Daily Discharge in Second,-:fee_t '
— May - Jume  Jul.  Aug. Sep. . Oct.
1 14700 6060 2880 2970 2300 5020
2 14700 5930 3640 2970 3300 5020
3 14900 6060 3410 2970 3300 . 5020
4 15500 5930 3410 2970 3300 5150
5, 15700 B930 3410 2970 . 3300 5280
6 15500 59%0 = 3190 2750 3520 5410
7 14700 5930 2070 2860 3640 5410
8 1410Q 5930 2860 2860 3880 5410
9 13500 6590 2750 2860 4000 5670
10 13300 8870 2640 . 2860 3880 5800
11 13000 8870 2640 2860 4000 5670
12 12800 6870 2530 2970 4120 8670
13 12400 6730 2530 2880 4370 5670
14 12400 - 6320 2530 2860 4500 5540
15 12400 8190 2530 . 2860 4630 5540
186 12600 6850 2420 2750 = 4630 5540
17 12800 11200 2420 2860 4630 5540
18 13000 12600 2420 2860 4890 5540
19 12800 12100 2420 2860 4890 5410
-20. 12200 . 10400 2320 2750 5020 5410
21 11900 8700 2320 2860 515 5410
22 11700 7600 2530 2860 51.50 5410
23 11500 7010 2640 2860 5280 5410
24 11200 6450 2640 2860 5150 5410
25 10600 . 5800 2750 2860 5150 5410
26 9550 5410 2750 2860 5150 5410
27 8870 5150 2750 2750 5150 5410
28 7900 4890 26860 2860 5150 5540
29 7440 4500 2970 3080 5150 52680
20 6980 4120 2750 3190 5150 5280 -
31 6520 2860 3190 5410
Mean 12200 6900 2800 2000 4420 5420
Ac, Fi.

for 750000 411000 172000 178000 263000  3E3000
Month

NOTE: This station is lccated at Mile 19.6 above Sacramento
below the junction of the Feather with Sacramento River.
It is just above the mouth of "Croas Canal", main drain
of Reclamation Distriet 1001, and is only a shori dis-
tancs aiLove the upstream limit of the tide efiect. Sta-
tion maintained by Water Resousmes Branch of the U. S.
Geological Survey under cooperative agreemeri.



SACRAMENTO-SAN JOAQUIN WATER SUPERVISOR'S REPORT 1929

TAELE 7

DISCHARGE OF SACRAMENTO RIVER AT SACRAMENTO

Day :May

~Daily Diééharge in Second-feet

Oct.

June Jul, Augs Sep.
1 19700 7960 4500 2930 3230 5020
2 20100 7820 4210 2860 3200 5050
3 20700 7670 3940 2960 3130 5070
4 21800 7360 3940 2940 3090 5150
5 21500 . 7400 3790 .- 2880 3130 5320
[ 21000 7260 3480 2740 3410 5450
7 20100 7200 3260 2770 3560 5480
8 19700 7250 3150 2780 3840 5450
9 19500 8180 2890 2790 3960 5730
10 18900 . 8850 . 2830 2760 3850 5920
11 18400 8990 2780 2880 2980 5770
12 18100 8550 2730 2910 4180 58850
13 18000 B330 2660 2750 4470 5770
14 18300 7800 2600 2740 4620 5610
15 . . 18000 7790 2550 2740. . 4730 5640
16 18300 13500 2400 2570 4660 5610
17 18700 17000 2500 2730 4640 5640
18 18800 178500 2400 2710 4300 5610
19 18000 16100 2400 2700 4960 5460
20 . 17100 . 13500. . . 2350 2620 5090 5480
21 16900 11300 2300 2680 5220 5470
22 16800 9870 2480 2720 5280 5420
23 16300 9100 2640 2760 5360 5500 -
24 15900 8000 2570 2760 5160 5460
25 14800 . . .. 7330 2700 - 2820 5150 5550
26 13200 7690 2690 2740 5150 5470
a7 11700 6260 2690 2870 5140 5560
28 10100 5910 2760 2690 5190 5600
29 9360 5360 2890 2900 5180 5330
30 8740 4940 2680 3130 5210 - 5310
31 B270 2830 3070 5420
Mean 17000 9080 2920 2790 4420 5490
AC L3 Ft . N
for 1045000 539000 180000 172000 263000 338000
Month , :

NOTE: This represents the flow past Sacramente (below the

City of Sacramento ihtake) to the Delta.

The dis~

charges of this table have besn computed by adding

to the mweasured 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 meintained at
Sacramento becauss of tidal action.

Sacramento.

12



SAGRAMENTO»SAN‘JOAQﬂIN‘WATER SUPERVISOR'S REPORT 1929

TABLE 8

DISCHARGE OF BUTTE CREEK NEAR EAST SIDE HIGHWAY

- ﬂ"'v

Day e Daily Discharge in Second-feet -
3ADT . May Jun. Jul. Aug, Sep. Det.
1l 141 113 15 3 0 2 6
2 14 113 13 3 0 2 6
3 140 112 11 3 0 2 7
4 139 112 10 3 0 3 7
5 138 112 10 __ 3 ) 2 8
6 137 1086 ' 9 3 . 1 2 8
7 136 100 9 3 1 2 8
8 135 97 8 3 1 2 9
9 134 93 8 3 1l 2 9
10 133 90 -8 2 1 2 10
11 132 87 7 2 1 2 10
12 131 84 7 2 1 - 2 11
13 130 80 7 2 2 2 12
Y14 129 76 & 2 2 2 13
15 128 72 6 2 2 2 14
16 127 &8 5 2 2 3 15
17 126 64 5 l 2 3 16
18 125 é0 5 1 2 3 17
19 124 54 5 1 2 3 18
20 123 50 4 1 2 3 17
21 122 46 4 1 2 3 18
22 121 42 4 0 a 4 17
23 120 38 4 0 2 4 15
24 119 34 4 0 2 4 13
25 118 32 4 0 2 4 11
26 117 30 3 0 2 4 9
27 116 28 3 0 2 4 8
28 115 26 3 0 2 5 .6
29 114 24 3 0 2 5 4
30 113 2] 3 0 2 5 2
31 18 o 2 2
Mean 127 67.2 6.4 1.5 1.5 2.9 10.5
e : e —
for 7580 4130 383 9], 89 172 847
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 Bast Side Highway. '



TABLE ©

DISCHARGE OF FEATHER RIVER AT NICOLAUS

QAQUIN WATER SUPERVISOR'S REPORT 1029

Daily Discharge in Second-feet

Day : May Jun. Jul. AUg. Sep. Oct.
1 6170 2190 1340 1100 1410 1830
2 6430 2360 1100 1100 1340 1910
3 6960 2230 1060 1100 1240 1990
4 7800 2150 1100 1130 1270 2070
5 8080 2150 1000 1060 1440 2190
6 7660 2110 745 880 1520 2230
7 7240 2110 745 1030 1590 2190
8 6960 2150 770 1100 1670 2230
Q 6960 2270 848 1100 1590 2360
10 8960 2270 648 1130 1480 2360
i 6820 2450 670 1160 1520 2270
12 6630 2360 670 1130 1750 2270
13 6430 2150 670 1000 1830 5230
14 6430 2030 848 1130 1870 2150
15 6690 1950 808 1060 1790 2070
16 6820 3220 840 1100 1750 2150
17 7100 7360 560 1100 1670 2270
18 7240 6080 520 1130 1750 2270
19 6960 5000 520 1060 1830 2150
20 6170 40560 520 970 1910 2230
21 6300 3420 580 1160 1990 2150
22 6170 2020 795 1160 2070 2110
23 - 5910 2630 795 1130 2030 2190
24 5650 2380 820 1200 1990 2150
.25 5260 1950 850 1270 2110 2150
26 46830 1910 940 1240 2110 2190
27 3940 1910 1030 1100 2070 2070
28 3220 1830 1100 1270 2030 1990
29 2820 1870 1060 1340 2030 1950
30 . 2840 1480 940 1380 1910 2030
31 25360 1100 1380 1990
Mean 6040 2690 809 1140 1750 2140
Aere~-feet _
for Month 371000 1B0MI0 49700 70100 104000 132000
Monthly Div- ‘
ersions below 1294 1247 371 1933 655 56
Nicolaus
Discharge to
Sacramento R. 370000 - 158000 49300 88200 103000 132000

Acre-feet

NOTE: Gagings at Nicolaus Bridge, Mile 9.6 above mouth of River. Sta-

tion maintained by Water Resoupces Branch of the U. S. Geological

Survey under cooperative agreement.



({IS0R'S REPORT 1929

| SACRAVENTO-SAN JOAQUIN TATTR SUEE

TABLE 10

DISCHARGE OF AMERICAN RIVER AT SACRAMENTO

Daily Discharge in Second-feet

Day : - =
\ ‘May Jun. Jul. AUZ, Sep. Oct.
1 5200 2180 950 £56 235 54
2 5640 2000 893 200 221 86
3 6080 1880 860 235 110 86
4 6540 170G 795 221 100 70
5 6010 1720 721 207 130 82
6 5790 1610 815 242 152 82
7 5710 1550 506 182 152 62
8 5860 1580 551 207 152 66
o] 6240 1820 506 214 164 114
10 5860 2180 533 235 130 152
11 5640 2320 472 228 135 130
12 5640 1940 478 242 200 170
13 5930 1800 481 164 188 140
14 8240 1710 406 140 221 115
15 6010 1770 388 152 178 130
16 6080 €790 358 152 120 100
17 6240 5910 374 140 90 95
18 8080 5030 310 152 74 100
19 5480 4180 326 164 110 90
20 5200 3320 342 140 100 100
21 - B340 2740 318 115 86 110
22 5410 2480 308 135 140 100
23 5130 2240 256 176 120 82
24 4990 1880 270 176 90 82
25 4500 1820 270 152 70 74
26 3940 1560 270 120 70 80
27 . 3120 1420 270 100 50 .82
28 2540 1340 221 110 58 90
29 2240 1280 228 148 90 86
30 2080 1110 - 200 200 74 70
31 2060 228 182 50
Vean 5120 2360 444 177 127 94
Aanti ) ' .
for 315000 140000 27300 10900 7550 5790
Month :

Monthly Di--

versions be-
low gaging 7 129 149 142 101 13

station

Discharge
1o Sacto.
River 315000 140000 27200 10800 7450 780

Ac.Feet ~

NOTE: Gaging station located at"t"™ Street Bridge, Sheétm ento.



' SACRAMENTO-SAN JOAQUIN VATTR SUPNRVISOR'S PEPORT 1929

TABLE 11

DISCHARGE OF VOELULNT RIVER AT WOODBRIDGE

e
R ————

Day e . Daily Discherge in Second-feet
tApre. o May . Jun, CJule.e - Aug. - Sep. Oet,
1 170 742 106 74 3.9 4.6 5.5
2 103 822 100 70 4.2 4.4 5.5
3 284 1510 168 46 4.3 4.8 5.5
4 568 1710 236 26 4,4 4.9 5
5 346 1770 . 196 10 4.4 5 5
6 282 1860 158 8 4.6 5 5
v 282 1520 122 7.5 4.9 5.5 5
8 298 1150 147 7 5 545 4.9
9 228 1530 207 6 5 5.5 4.8
10 250 1950 249 4,2 4.4 5.5 4.8
11 211 2210 887 3.6 3.9 5.5 4.8
12 234 . 2380 694 3.5 3.8 8 4.8
13 234 2320 379 3.5 3.0 6.5 4.6
14 274 - 2320 256 3.5 3.3 6.5 4.8
15 362 2550 418 3.5 3.5 7 5
16 346 2280 1370 3.5 3.8 7 5
17 338 2280 2490 3.3 4.3 7.5 5
18 596 . 2280 2770 2.8 4.3 7.5 5
19 896 2460 1650 2.8 4,3 7 5
20 990 2420 . 1440 3.2 4.3 7 5
21 157 2140 886 AL 4,0 7 5
22 144 1650 751 3.5 3.3 6 5
23 190 1770 713 3.5 3.3 6 5
24 a7 1830 341 2.6 3.6 5.5 5
25 159 1920 224 3.6 3,9 5,5 5
26 322 1830 168 3.6 4.4 5.5 5.5
27 682 1300 158 3.6 4.8 5.5 5.5
28 764 875 142 3.8 4,6 5.5 4,6
29 764 427 123 3.8 4.4 5.5 3.9
20 720 350 90 3.8 . 4.8 5.5 3.9
31 196 .3.6 4.6 3.9
Mean 376 1680 588 10.7 4,16 5.85 4.91
Ac.Ft.
for 22400 103000 35000 658 256 348 %02
Month . L

NOTE: Gaging station located just below Woodbridge Irrigation Dist-—
rictts Dam at Woedbridge. 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 ceason
only.



DISCHARGE OF MOKELUMNE RIVER AT THORNTON

TABLE 12

e ) Dail& Discharge'in”Secbpd—feet

Day . "jun.. Tal. Aus.  Sep. . Oct.
1 117 9.5 7.5 9
2 105 9.5 7.5 7.5
3 94 2.5 7.5 9
4 85 9,5 7 9
5 48 9.5 7 9
) 35 10 7.5 9
7 %0 10 7.5 9
8 27 10 7.5 8.5
9 24 9.5 a8 8.5
_10 23 11 a8 8
11 20 9 8.5 8
12 20 9 8.5 8
13 20 8.5 7 8
14 19 8.5 8 8
15 .15 23 9.5 8
16 12 8 11 8
17 12 8 1l 8.5
18 12 8 11 8.5
19 12 Vi 11 8.5
20 11 7.5 11 8.5
21 11 7.5 11 8.5
22 11 7 11 8.5
23 10 v 8.5 8.5
24 10 7 9.5 7
25 10 7 10 7.5
G 10 7 10 8.5
27 *poy 10 7 9 8.5
28 201 10 Vi 9.5 8.5
29 185 10 7.5 9.5 8
30 146 10 7.5 9 7.5
31 10 7.5 7.5
Mean **190 26.9 8.34 8.95 8.29
Ac.Ft. , ‘
~feor *%1 510 1880 515 5%3 510

Month

*  Beginning of record for season.

**  Four days.

NOTE: This station is located near Thornton at the

lowest point on the River which is above tidal
effect. Station maintained by Water Resources
Branch of the U. 8. Geological Survey.

~3
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TABLE 13

DISCHARGE OF SAN JOAQUIN RIVER NEAR VERNALIS

i

~Daily Discharge in Second-rfect 3

i1}

e s -

Day May Jun., . Jul, Aug. Sep. | Oct.
1 1140 - 2020 11160 682 648 1390
2 1090 2020 1090 848 682 1490
3 1080 1900 1140 682 6682 1540
4 1000 1780 1160 665 662 1490
5 980 1660 1090 665 822 1540
6 1000 1490 940 665 1000 1540
7 1000 1390 880 630 1040 1540
8 980 2570 805 595 1060 1490
9 940 2090 788 580 1090 1440

10 960 1720 770 595 . 1190 1440

11 T 940 1720 735 612 1190 1340

12 980 1600 718 812 1190 1290

13 1160 1540 700 595 1190 1290

14 1290 1540 752 595 1190 1340

15 1340 1440 770 580 1240 1440

16 1390 1440 700 580 1240 1490

17 1440 1540 665 565 1240 1540

18 1540 1960 630 ° 595 1240 1540

19 1660 3150 580 505 1240 1490

20 2270 2970 . 580 612 1240 1440

21 2830 2760 595 612 1290 1440

22 2270 2270 612 812 1340 1340

23 2270 2080 612 812 1340 1340

24 2340 1840 580 - 8l2 1340 1340

25 2070 1600 580 612 - 1340 1340

26 3250 1440 580 630 1290 1540

27 3670 1390 612 648 1290 1390

28 3460 1290 612 612 1340 1290

29 2410 1240 . 665 580 1340 1240

30 2200 1190 665 565 1390 1240

31 2080 . 665 580 1240

Mean 1740 1820 756 614 1150 1410
Ac. Ft -

for 107000 108000 46500 37800 68400  B6700
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. 8. Geolo-
gical Survey under cooperative agreement.
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CHAPTER III

MEASUREMENT OF DIVERSIONS

Measurements and reéords of diversions in 1929 have included
those from the Sadraménto River éﬁ& its tributaries within fhe valley floor,
those to the Delta Uplands from San Joaquin River, 014 San Joaguin River
and Tom Paine Slough and those on the Stanislaus, Tuoiumne,‘Mérced, and
San Joaguin Rivers and Dry Creek in the period July to‘September, inclusive,
as obtained in connectioﬁ with the return water mé¢asurements (See Chapter IV).
This report records a total of 348 &i#ersions, segregated to the various
sources as follows: Sacramento River 237, Colusa Trough 12, Back Borrow Pit -
.(carrying drainage water from quusa Basin along the back levees of Reclama-
tion Districts 108 and 787) 5, Lower Butte Creek and Butte Slough 15, By-pass
and Drainage Channels 13, Feather River 35, Yuba River 6, American River 29,
014 San Joaguin River to Delta Uplands 11, Tom Paine Slough to Uplands 7,
and San Joaquin River to Uplends (below junction with Stanislaus River) 26i
In addition, the San‘Joaquin Valley diversions (recorded in the return water
measurements) totaled 59, as follows: San Joaquin River 12, Merced River 29,
Tuclumne River 5, Stanislaus River 8, and Dry Creek 5.

Under the system for obtaining the diveréion records; pump
operatora have kept daily records on blanks furnished by the Water Supervisor.
These records are collected monthly by the field engineers at the same time
that the readings of the electric meters are recorded. In order to establish
the relation between power input‘and water pumped, as many as possible
current meter measurements of discharge are made throughout the season,

With the daily operation reocrds available it has been possible to compile

from the monthly diversions as computed from the power record, a daily



diversion record for each plant. In this report and the- tables of this
}chaptér it is only possible to ﬁublish the record of monthly diversions
" for each planti However, the dgily diversiop records have been compiled
" as a supplerﬁehtal report and this is on file and available for reférence

.‘in the office of the Division of Water Resources.



TABLE 14

i

SUMMARY OF SACRAMENTO RIVER DIVERSIONS (ACRE-FEET)
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TABIE 22

AMgRICAN RIVER DIVERSIONS
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TABIE 22 (CONTINUED)

AMERICAN RIVER DIVERSIONS
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TABLE 25

DELTA UPLANDS DIVERSIONS FROM SAN JOAQUIN RIVER
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CHAPTER IV

MEASURTMENTS OF RETURN WATER

San Joaguin Return Waters

In the San Joagquin Valley return water measurements of 1929, the
gaging stations were located at the same points as in 1928 and the same
methods were followsd. That is, a continuous record of the discharge from
June to Septembe?, inelusive, was secured ét an upper and lower station on
each stream: San Joaguin, Stanislaus, Tuolumne, and Merced Ri&ers, end Dry
Creek. On the San Joaguin River, continucus rscords of discharge were also
obtained for intermediate stations, one near Grayson'(Lairdv81ough) and the
other just below the'junction with Merced River. The latter is a statiomn
main;ained by the U. 8. Geological Survey and referred to as "San Joaguin
River near Newman". Measurements and records of all pumping diversions be-
tween the upper and lower stations on each stream were also obtained, thereby
complating the necessary data for the computation of the return water. Tables
26 to 31, inclusive, giva ths resulis of the San Jeaquin return water measure-
ments and Table 32 presents a comparison of the return water and the irriga-

ticrn draft for the 1929 season.

Sacramento Return Waters

In the Sacramento Valley the flow was measured and recorded for
all of the well defined channels discharging refur water frcm irrigation
back to the Sacramento River. Table 33 lists these channels in downstream
order ard gives the total flow'computed from msasurements thereon.

i Betwsen Colusa and Red Bluff there are no large well defined

r2turn channels. Records or estimetes of all natural inflow from sireanms
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in this stretch of the fiver were, however, obtained. Above‘ﬁedlﬁluff, on
the upper end of the river between Redding and z point balow Cottpgwood;
there is a considerable returh from the'irrigation of the Andersqp%ﬁbttonwood
irrigation District. Ard estimate of this return water is givenl;é the foot~

note at the end of Table 15, Chapter III.

Return Flow from other than Sacramento River Sources

In the water returnéd to-the Sacramento River as included in
Table 3%, it should be noted that praétically all of that entering the river
through Butte Slough is derived from Feather River diversions fhrough the
Western and Sutter Butte canals. Of the diséharge entering through Sacramento
Slough, that porticn flowing down the East Borrow Pit of Sutter By-Pass is,

also, practically all from Feather River irrigation.

Relation of Sacramento Return Water to Irrigstion Draft

Tables 34 andv55 record the Sacrémento River return water, June to
Septémber,.inclusive, 1929, and indicate the relation between the return and
the diversions from which it is derived. Since, in these tables, it is the
purpoée to show the return water from Sacramento River diversions only, the
inflow from Butte Slough, East Borrow Pit of Sutter By-Pass, Back Borrow Pit
of Reclamstion Distriet 1000 and the Feathsr and American Rivers has been
excluded. In Table 34 is shown the relation to the diversions of that retufn
water only which was actually measured at the well defined channels. With
the recbrds available for the discharge of the Sacramento River at Red Bluff,
Bdtte City, Colusa, Xnights Landing, Verona'and Sacramento, and all diversions
betwaen these points recqrded; as well as the inflow from the Feather and

lmerican Rivers, it is possible to compute what should represent the total
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ﬁater returned to the river bétWeen each of these points, including not only
the flow in the definite channels which WGre‘measured, but all sespage,
groundwater return, etc., which cannot be directly measured. E%e:figures

- for the return water as computed in this manner and the ;elafioﬁ Q% this re-
turn to the draft are shown in Table 35. A comparison of Tables 34 and 35
shows that seepagc, groundwater return, etc., which cannot be directly measured
amounted to 11 per cent of the irrigetion draft in the period June to Septbmber
inclusive, while the direct return as measured in definite channels totaled

31 per cent of the draft. The total return amounted to 42 per cent of the
draft. Plate 2 is a diagram showing the accumulated irrigation draft and
return water in downstream order, Red Bluff. to Saéramento, for the four

months' period, June to September, 1929.

Draft-Return Water Relation for Particular Sacramento Valley Areas

In the Sacramento Valley there are certain units or districts
Which are so set apart physically by levees or othgfwise that the return
water in each district may be readily segregated. In each case the records »
of all diversions fo and discharges from the unit are available. Such units
are, the area above the Coluss Trough at the Colusa-Williams Highway, Recla~
mation Distriet 108, and Reclamation Distried 1500. The rolation betwsen
the 1929 draft and return water for the Colusa Trough area is shown in
Table 36 and for Reclamation Districts 108 and 1500, in Tables 36~A and 36-B,
‘respectively.

Tables 37 to 44, inclusive, pressat in detail the di3charge measure-

ments for the Sacramento Valley return watsr channels.
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LA TR Y Y )

se B B AR 54 S & e B

- TABLE 33

WATER DISCEARGED TO THE SACRAMENTO RIVER ABOVE

SACRAMENTO AS MEASURED AT DEFINITE RETURN CHANNELS

*From records for Butte Slough, District 70 Drain,

District 108 Drain, Colusa Basin Drainage at
Knights Lending, Sacramentc Slough, District
1000 Drain (24 Bannon Slough) and Back Bor-

row Pit of District 1000.

“a w% ee

S5 ks S5 EE B¢ 3y €O Y es we

‘e

P e — : e e e e e
Month : Acre~feet tAverage Second~feet:
June H 82400 H 1390
July : 50700 H Ba5
Aug. : 55300 : 899
Seyp. H 57700 : g71
Oct. H 23500 : 382
Totals : 269600 H 836

ae

* See Tebles 38 to 44, inclusive.

71




78

SACRAMENTO-SAN JOAQUIN WATER SUPERVISOR'S REPORT 1929

*G¢ 9Iqel UT DILERTPUY ST SUOTIOI00B T2 JO 98T WOJJ POUSTNSUTISID BV 4

: , ‘0007 39TI3SIQ UOTIeWRTISY JO 33d 40JI0g YOBg 8Y} USnOIU} WINeX oUj puw

SUOTSIOATD JI0ATY JI0UYES{ WOIF DOATIOP UYSNOTS 0jUSWedoe§ YPnoJyi uInged oyj jo uoizaod B OSTe ST % ‘popnIoxe ST
USNo1S 9940 JO IS9ATI 93 0f SFIeUOSTP 8u3 ‘ATUC UOTIWETIIT JOATH 04USUBIORS WOIL JO18M UINGOI Aoys 04 J9pIo ul IFION

S¢ 8%s A0 bu PO 22 84 #6 B4 #b e 44 Re 8% aa dn dn BF 44

m.mm . mmm whm . m.mm mmm . SUCTISIBATT Jo queo Jod ur uanysy .
elie | SOT96S] SGRT | 89992 | 29l2 . L0969T. L20§ | POT9ST. I192 | 0ZGGGT G3uemedons o3 Jgulg Pe¥-suOTSIeAtd TEROT |
0Ll ; 2€998T; TLL 0BG ; BEL , ORYGH ; 2h9 , ONGES . OM6 | 226G | wmiey Te3ol |
Oz ¢ TOBR *lf fogrz 2@ fo9fT ¢ U Pofh to9r !TIE6 ¢ (uPnotg uouuweg pz)

: -l s H H : : 3 : : uredd 000T 3°2TI3STJ UOTLBURTISY !

922 ¢ 00%69 692 ¢ 0009 i Bl2 i QOTLT : 162 : O00BLT ¢ Lo§ : QO%ST © (ssed~-Lg Iojgng Jo 314 #oxiog 3SeH
. : : : : : : : H : : UMCp #0TF sSoT) ySnolg 0jusmeIOES !
ooh ¢+ 00696 : 26¢ ¢ c0LLz * €GL t onlt2 ¢ L62 i-Q0ERT ¢ 696 ¢ Q09¢f :SutpuwT 84uSTUY 1@ oFeuTeI( UISEq BENTO) !
Th ¢ombe 05 0662 65 owgs o2 foGT ‘Th ! o9fg ¢ uread gOT 30TIISTQ UOTIeWRTOdY
€2 P TBEG (62 P 09fT (2 S ORAT 2 P 099T fTIT 169 ¢ uresd Q) 30TI3STQ UOTIEWBTOSY 3
: . : : H : S : NEINTEE : d

"8 F°0icq OV $'8°I°0:*qd°0Y B I OV IO 1°6°1°0:° 47 07 °8°J 0 4 00 + :
aaTSmIoul : H _ : : :
zoquegdeg i Jequesdeg 4SS0y : Arnp : ounp : s

: : : : : : 3

o1 aunp

—— - ——
e r—

{« STHNVHD CTENSYAW EIINIZEA HOOONHI CEMAINZ HOTHM YEIVA NUALEE XINO ONIS)
"CEONELAES O ENAL ‘OINEWVEOYS OF JNTg (R ‘EEATH OINFEWVEOVS ‘LIVEQ ONV HELYM MHOLTE NMIHg NOIIVIEE

h¢ FIgVL



73

7L

-
¥

-
A

ENTC -~

SOR'S REPORT 1929

SACRA

AN _JOAQUIN WATER SUPER

o~
o,

-

. {.@muﬂﬁomm ueaq

sey 4710 9990g PUR JJNIg POU ULeuy9q S¥edJ) Jeyyo pue deeq ‘od0Tsquy 'TITN WOIJ MOTIUT ‘oSTY - #0600t ¥OII4STQ UOTYBW

~B{98Y 3O 1Td sCIlog joeg 9UY UINOIUF UINGSI oY DPUR SUOTSIOATD JRATN JIoTqesf WOIJ @mpahmﬁ uSno1g OPQmEmaomm uInoayg

umjed oyy Jo ucrilod ® ‘HINOTS 9340F YTno.y) WINOI OSTe ST SB POPNIONS ST SI0ATH UBOTJISWY PUR JISYIERF SY3 JO

ASATYH OJUSWRIDES SY} 0} OSIBUOSTP dYj UMOYS BI9Y JojeM UJN}SI oy} uf *sijutod eSsy) uoom}eq SUOISJISATD DOINSBAU PUB
03USWRIOBS PUR BuUOIS) ‘FUurpue] Sjufrtuy ‘esnio) ‘£31) o910g ‘IINIM PON 98 SFJeUISTIP JOAII Jo pPIodel woxy peqndmod EION

*paxnsesm £17003Ip og I0UWED UYOTUM ‘038 ‘uaniadg

. Zayerpunoxs ‘ofedses ¢j oup BUOTIOE00” PUr PRINEBOW USeq 24RY UDITHM STOUURYD UINYSI 8}TUTFOP WOJIF JUTILJUS SUOTY
~2100% 95013 Yl0q SPUTOUT S3TNSAI 9Yj ‘SUOTSIBATD FUTULAJIOGUT OY} JOF 2DUBMOTTR ONp SUlew 'U0T4els Jomol Pue xaddn
8y} ueemieq SFIBUISTP UT OJUSISIITP °2uj Se poyndmoo St SuoTywls omy Luw usemlaq eTqes STUI UT J99BM UInled 34} ST

3¥Ba] JO:S8* m.up 1993

§%F°0% 1893 :8°1°07 3003 I18°1°0¢ 3087
PAU8) I8l * ISAY:-220V :

*ISAYI—0I0Y 'IOAVI-0I0V I0AVI-840T
SUT pﬁﬂﬁﬁ; 13exqd UINyay. STOUT -dag-unp:
* U013985 JO Puf JeMo] 03 Iinilg POE:wWIngsy 18301l

S§*1°0%1 3887 :8°J°0: 98@F i5'3J°0: 309J
*ISAYI-8J0V °J9AVI-9J0Y¥ {JSAY :-3J0V

psiarian:s

U0T3998 JISATH

-

sal s wef

umpswpgmm

Liap sunp

Loo%h L g, B ges 16 T 0 e,

: ? R : : ; : T B i c0308g 03 jJuig Dog:

. 2lwz 086G, 85189998 | mmhm.mommmﬁm 1205801981, 8192026561, O > ) 0t e+

; fhotiT0f2G2] 299 L0LC6S | 2T0T.0G229 . .0LTT,026TL | GefT.Tolsl | UInjeH 12305,
& %4 B mhzm“mcammm m:oH To¢2%2: 02 106N ¢ JE 0BT : 22 Momma : L mom: : 91 $1¢6 ; 01 USHEITES-BUOIDA !
P ¥9h ¢ Go22iGonifG: f2oTioonitet 9lz 100199 : LS2 OOTHT ¢ G2E 100002 ¢ (9 f00&22 ¢ LT *00SOT : wuOIep-*IPT SyUTTUN:
PoOgEE 1191276682257 Il @0L08T: 96G f0OLHKT: Tsh 00982 ¢ TLG f0QTGE ¢ 6GG oOmhE ¢ L[l (0029% i FPT SIUSTUY-ESnIeD:
PoO%TID P OLNTGEEGRE! TST 100M9E ¢ g OSOTT ¢ T¢ :0L8T : 6% :00f ¢ 9f 06Tz ¢ 29 :0fOR !  ®SUTO-£310 eijug:
: %3 : mmuﬁ fg9e40%: GoT mommmm ¢ Got t02¢b2 ¢ mRr-ionfl- ¢ Gh ioglz ¢ nom 100921 ¢ 1h2 00CLT * 4D 539ug-3n1g pelt
, : : : o HE0EEY- - :

.
sa wef we uo
e aaf ®

g ®* as vo we

s o

. nmzCH wd00V 1TV c:HeromHv
S IS O ER0P OLEAVIOVS Of AT CEE “HeAl¥ OLIEMVEOVS ‘IAVEQ iV HELvM zmmemm MeERBIE RUILVILE

G¢ FIavE



aNOD3S ¥3d 1334 Ji1gnD 74

g & 8 8§ 3

0 0 ©
OLN3N R T T —O
A4-194 4 OLNIWVEIVS 40 ALID 00011510 19384~ L=
“00 "MLM "INW 3AISHIAIY—Y N
HONVY AYMYNOD y
‘00 "MLM - LNW NHOHM'B-}:, ? -
*02°MLM 1AW WHINID — ox .
- VNOY3A ‘0D “HLM LOW NE3HLUON r o w38
(INV1d 43TI3X) HOR P UINSLI—] NIS OLNIWVHOVS-—> 'E N ESES
e
3 efb
Zra
- 90T SLHOINY ‘00 °HAM “LNW- ¥3L1NS > " ' Z £
(LNV1d 3LISNMOL) 0D SWNVA HIA — 39,(?,..'3:: Honon l"v’;%.,wr ] x EE g
o
"00°HLM LAW HILINS ~ . 4 Y
‘ (dAnd LyO2 1510 “1934)-00 SINEVA HIAIN— " 801°L$10 103y g OC ¥ w E :
WIS T 0 —r e G2
422
(1S SNDUM)BOI“L510-ToTY~ | ' 3 <x2
‘0D "HAM LNW HILLNS —nN OL ~1S14 71234~ 5 o 5
“0D JIVNIVHG 7-¥MI TIVASLL—) 2<a
% *02°4LM "IN SWHVY NWIQININ —+ W g' ‘?.‘
2
- o o 98
- NVIQI3N W SIAVA vig3s —. L - b o % m§
o "00 "HIMUNW SWEVS Nvidiaan— | %[ © 2z BpF
¥ ‘ =
£ oy | & 3 o523z
- VSN0 - = ‘02 HOUO S1HIL0Y- k- < gkg>
D Z | %) & =o3h
F = | 4 % xE:2«
W bl = < 5Cxuw
z o S Ny Q 7y} [+ 4 X
o Wl Q w &K
< ™ 2 ) - Z >
A o 2 2 Y&ps
« Wl
| ZTQM o s TR £ g5t
*1S10°481 NNI19 - V40002 ~NOLIINIdd " 2Z395
FALD 3L1NE €O 3 | w 9 E3ID
-5 Quw 382y
_ = J EZQa3
W E O E “1S10 "¥H1 NNT19- V0G0 - NOLION I — s b 29 .
2y v g5
(&) o . o P4 5,‘-2 &
8 2 - *183 NV13Hd - LONNYd ¥ 232 L
) it | EEx
- & elZ
_<J [ Ry 2 FEE
J Ww -1510 "48I VSNIO0D—NN319 —» 9 %28
. 32
Sk
P ) 8 5L
- x Kok
O %3
z 523
9 T e : [
< boEE
Z
43078 a3y 8 -89
4T
z
- NOANYD NOWI o
' Q PLATEZ2




75:

SACRAMENTO-SAN JOAQUIN WATER SUPERVISOR'S REPCRT 1929

*288od08 U FOND TIV »

. %ae . FA1Y . 41§ n %92 “ R_oz SUOTSIBATQ JO Jued god uy Uiy
"Clh oML Gen |TEG2 0ln |SAssz .NH: .mmmmm ‘185 (295HS | WMo 830k
tlg 10291 ihG  isTef 68 iGonG ol iGGgw ish izgge SUOTSISATT UNOI],
190t 00286 ﬂﬁm 100722 T8¢ fOChER2 THE 200012 :EELG F0OLTE *4H SweTTTIA~BSTIO) 3B POINSBOR USNOLL BSTTOD
: ; : N 3 : : : : : _ HNIE" .
Qmm:mj wm:mmmw:Mﬂmmwmmmmmmmm . TGG6N mmomﬁmommmo .REGT, 20086 (2hRT96LGe | SUOTSISATA 1240
t gHo wong iz fbh 2 16Ty €@z iz forl 162 : (tSroar) Luedwo) puwe *f *Q ‘Y
PquId Moug i€ fehg  ig  iElT 3L floh 3E 36T T . ifg i (uSnoal) quid FUTI00US 0IUTRIORS
10GE% 00 o 0616 6¢ Gofz GG i9lf¢ ign iGZgz 32 fger ¢ (uSnoxz) 30TI1S T UCTHTITILI TTOUXBN
: 068 T igeGe if ioghe 21 9hl LT 908 4T 1:16g)  (uSnoxy)exanoy *F AJef pue wFTssag pue draasog
: 1002 0T #g2b2 9 ie9¢  igT ehl 3T &L 2T oitol ¢ {uSnoar) uosemep LIueH
: fote 6 gtz T el 2T ¢l TT 299 TT fohg ¢ (3weld JOATH) 3OTIISTQ UOTIEFTIIL TTP4XEN
166¢ ¢ 39 sEGfT o G2 G il2g 3L gy g semt s Loeduo) 3sna] UBdTIOWY
igzzd 19602 STET STHOTC 6L +GLgH STHT 0998 19T ::9066 :THT ‘06ER ¢ 9OTIISTE UOTFBFTII] UUSTH-BIOPOD-UOCISOUTI]
IR hoo:2hg ¢ T6T . 9Te G ip0f 2 GRT ¢ Fueg PueT 003§ JUTOL BIULOFTTED
126020 0LT02 0T GINEL2:269 SGLTTH 04216829, hELTinbo2g hETslThEL ¢ 840743810 U0T9eTTIal weasia{-uojdwo)
: : H : : : : : : H : H : PUB QUIPTACIT *OjUTOEL 'evSTTOQ-ULSTD
; s : : : : : : : : : ¢ SNOISEFAIQ
"T,USPI80TH 830 $*QI*OFISI0 (*QE*OYISIO [*QE‘OVISIO Tfm.oﬂm%o HEEY L H
H 3 Toks Hid *1dag - H . H :
“@M Mm.ﬁnmm ; HMMHmmﬁWm : I2queldes 1s0Sny : £nge $ oung :

GEATYEC SYM GELIVA NENIFY §HI ROTHM ROUX SNOISEEATQ ¥HI ONV XVMHDIH
SKYITIIA-VSOTIO0 IV HONOHY VSNTOD NI HEIVM NUNINY ¥HI NEZMIFET NOILVIEE

9¢ TIIVL

#6 A% ba 09 49 OF B8 Da S8 W% wi S8 4 ae o en OV S8 8 b en OF a8 din OO ae



76

—

ER_SUPERVISOR'S REPORT 1929

o

SACRAMENT O-SAN J OAQ,U IN WAT

aul

~1outad eyJ

*ISN0TS OJUSERIOES BTA JOATH OjUSWMIOEBS 513 Seyowved Jojsa sty -Ssed-Lg I933ng Jo 31d noII0q 3SOM
uo *(vV-ghk o198l 98S8) Q0GT 3°TI9sIC uopyeweToey o jueid sfeurtelp oyq uSnodyj sSIeUIITP OU3 ST J9jBM uImiol SYlex

‘pueg sseonSngTod PUS ‘pues yousy d3elS ‘erepeil 3e sjweid s, Luedwmo) IoyeM  YEMINE I939NS 9Ie £IUO Tad

Gl mm OTTIN 03 6°62 TN WoIJ ‘Iuweq 1JOT ‘ISATY 01UOIEBIOBS sy} woxy #soyl} Tie mmanﬂﬂpu SUOTSISATPY SUL x

d : : &Hm : ﬁ:m H mmm : %6k ! 9gC : mna.mm.wmﬁ_n Jo que) Jed UT wIngey !
i ; P [h2 ‘00964 ¢ G2z OOKLT : ThE 002hT : 262 0O0GLAT ¢ 892 006ST wHED9RY UINGSY ¢
HRIEGZ ¢ 0149 ¢ 90k 29986 ¢ Oh2 fllenT i 80% f2gobe ¢ 1§ 192G1E ¢ 29h llniz ¢ #SUOTSIAT(T 4
3, HE iSTI'0: 390J i5°I°0: 100] i5°J°0: 3007] 8°]°0s j09] 18°J°0: 389]F : :
: .Tnmw" 0w ,. ICAYI-9I0Y ("IOAYTI-2J0F 1*JI2AYI~BJ0Y !*J0AVI-0J0V i 'JOAVI-0IOV ! :
L PeleITILI ¢ SarsnIouWi ¢ : : i : H i
:  ofeasxoy i*3deg - sunp! T3quordes : 3ssny s Atnp H sunp : :

62617 - 00ST IVTEISIT HOIZYAVIOWY - SNOISHEAIC mz.q TILTH NHENLHY NIIMIEA NOIIVIEY

g-9¢ TIavL

IlIOOOILI

*pueg £pesy B YSTOY 3e uUTedp $OT I0TI3STC UOTLBWETI9H JO JOATH 0jUSWeloeS oY) 09 oSIeUOSIP o} ST J938# UINQel UL ex

‘pusg I9ue3S .Apnmﬁm Lroz®

Tedioutad eyg

*pusg Iofog puw punol TTePRLAL

$STE"T09¥) OPRIOPTE ‘UPROYS SUTNIIM 38 B30T 30TI1810 UOTHeweIO8Y Jo sjuweld eyy ode souo
*2°¢9 °T11H 0% m: OTTIN WOIF *Nueq YSTI ‘IOATY 0jUCWRIOBS WOXJ oS0y T8 98 1Idwod SUOISISATP OUL

s #e Bv 8 5 84 s ®e

*®

: : ¥1¢ : ﬁmma : 9f2 - %0t 3 E-1e { suoisasatd JO jus) Jad UT uangey ¢

: T Conbb QG 0662 G ioef o2 (0931 TR O ogne ¢ #%191E) WIMIeY ¢
80221 HOGE ¢ €41 ¢ 0222¢% 0% ¢ TLLY ¢ €2 ¢ GQIERT: LGT ¢ 0996 ¢ 60T ¢ hit9 ¢ #SUOTSISALE 3
I ﬁmwn - $8°3°00 3@ey <8°I*0!1 988F 8°31*0! 3597 8°J"0%388] "m.h.u". 488% ;
.I, : H n.nm,bﬂ!smaod PAIOAY I ~0d0+4 :*IOAY:-BJIOY ! *JIOAYTI-2J0Y :°JdGAYI-0I0V ! :
 Seakor egat - omp, CUDS | aemw [ Ame [ eme | :

*adeg - ounyp

f——

mvpeopsgn raans

i

I'!.I..Ilﬂl,lu'i e St e, e o e

1

o ot 1 e m—;

6261 ~ 20T HEaMON IOTYISIO NOITYRYIOM! - SHOISHEAIC (NV ¥EIvM ROITd NEFALAF NOIIVIEE

Y-9¢ TIgVL
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TABLE 37

DISCHARGE OF COLUSA TROUGH AT COLUSA-WILLIAMS HIGHWAY

Daily Discharge ih Second-feet

bey iy Tun. Tal,  Auge Sep. Oct.

1 480 499 343 390 408 125

2 497 527 256 390 445 123

3 508 550 245 385 424 123

4 523 567 343 354 413 145

5 629 - 578 345 350 430 120

6 656 590 254 366 447 173

7 598 616 295 354 464 183

8 524 624 318 280 481 120

9 563 641 333 356 498 132

10 663 752 333 350 518 125

11 558 =Y 341 348 521 121

12 540 746 366 248 483 120

13 584 685 524 364 480 120

14 622 641 328 375 474 120

15 573 586 343 379 499 119

16 670 580 369 367 497 123

17 622 561 369 364 486 . 112

18 588 556 237 360 347 o8

19 559 535 341 375 434 120

20 550 499 328 394 407 109

21 584 458 331 394 303 97

22 603 443 347 402 314 103

2% . 599 400 350 386 301 120

24 578 404 337 386 227 102

25 566 398 337 417 163 120

26 533 383 337 416 156 110

27 512 358 347 415 138 105

28 472 343 369 413 131 133

29 449 337 394 412 131 101

30 462 352 404 411 128 100

21 483 428 410 100

Mean 560 532 342 380 372 120

Ac.Ft. ‘ ‘

. for 34400 31700 21000 23400 22100 7380
Month

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

77
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TABLE 38
DISCHARGE OF BUTTE SLOUGH

inavasmassars o
e v "

'
g

Qgilv‘ﬁfgghgrgé'in'sécond-feet

" we

Day

Acre-Teet

May Jun, Jul. Aug. Sep. Oty
1 430 3368 233 183 185 98~
2 278 388 219 184 141 74
3 365 318 211 179 122 80
4 369 311 198 189 114 78
5 372 308 193 177 113 95
6 347 306 179 178 115 108
7 338 318 174 169 126 140
8 342 389 172 169 128 114
9 3580 340 167 178 131 ‘ 71
10 345 349 168 167 143 72
11 346 360 189 lez2 143 Ve
12 350 377 165 166 185 70
13 355 ' 382 169 164 181 70
14 J64 284 174 166 181 89
.15 3782 389 170 178 169 68
18 376 403 173 167 1867 .67
17 - 376 416 175 1é8 169 65
18 380 428 169 167 157 66 -
19 384 427 165 163 164 64
20 393 427 161 158 173 62
21 408 424 162 153 187 66
22 404 413 168 149 177 64
23 397 402 168 148 167 62
24 394 381 175 148 172 83
25 380 359 173 153 164 64
26 378 334 161 162 150 65
a7 ‘381 309 162 164 149 66
28 378 281 166 181 139 687
29 372 262 164 149 121 88
30 359 250 1584 153 112 102
31 345 169 168 110
Mezan ' 378 355 175 166 150 78
Loere-feet
For Month 22800 21100 10800 10200 8940 ) 4800
Monthly Di-
versions below 177 368 517 397 170 13
Gaging Stations
Discharge to
Sacramento R. 22600 207001 10300 2800 8770 4790
Natural flow ' '
in Butte Cr. 4130 383 91 89, 172 647
(Ses Table 8)
Net Return Water '
Sacramento River 18500 20300 10200 8700 8600 4140

NOTE: To determine the amount of this discharge that is strictly return
water the discharge for the station measuring natural flow in Butte Cr.
cne 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 measureg in a dredger cut which carries
the water from Butte Cresk to Butte Slough and joins the latter at Mile
0.7 West. Butte Slough joins the Sacramento River at Mile 84 Left.
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TABLE 39

DISCHARGE OF RECLAMATION DISTRICT 70 DRAIN

Das : ' Daily Discharge in Second-feet . '
y
$ADT May Jun, Jul. Aug. . Sep. Oct.
1 *0 17 0 19 23 28 14
2 0 40 0 19 23 - 28 10
3 8 *z7 o) 15 23 28 8
4 0 27 0 28 24 28 12
.5 0 23 0 23 24 28 0
6 0 23 0 25 25 28
7 0 45 0 26 26 28
8 12 22 0 27 27 28 N
9 12 16 0 28 28 28 i
10 10 15 0 30 . 30 28 1
11 0 15 0 . 28 20 27
12 *13 12 19 29 30 27 !
13 16 15 28 .31 30 26 '
14 16 15 21 31 30 24 '
15 16 15 20 31 30 24 !
18 16 15 17 31 30 22 =
17 16 15 18 31 30 22 o
18 16 0 4 27 20 20 3
19 16 0 8 27 30 20 Fr
20 16 0 13 26 20 20
21 16 16 15 26 41 20
22 0 16 18 29 41 18 o
23 0 16 18 31 41 18 b
24 0 16 17 38 41 18
25 0 16 17 31 41 18
26 ) 18 17 30 a1 16 :
27 15 16 .16 25 40 16 \
28 20 16 18 26 38 16
29 20 16 20 27 36 16 0
30 15 16 20 29 33 16 15
31 16 26 30 15
Mean 9.3 18 11 27 38 23 2.4
Ae Ft. \
for 551 1080 631 = 1660 1940 1360 147
, Month . '

* Pumping April 1st to 12th and April 26th te May 3d. Gravity
flow remainder of season.

NOTE: This is the drainage returned to the Sacramento River at NMile
£8.8 left from Distriet 70.
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TABLE 40

DISCHARGE OF RECLAMATION DISTRICT 108 DRAIN AT ROUCH AND READY BEND

g0

: Daily Discharge in Second-~feet
Day tApr. ~ May “Jun. Jul. Aug.  Sev,. Oct.
1 *0 0 52 0 50 99 14
2 209 0 57 s) 50 99 13
3 156 152 47 0 50 99 13
4 0 151 52 0 4G o 14
5 0 - 155 52 9 49 ‘ 96 13
6 0 158 T 58 11 49 95 13
7 4] 159 52 16 49 94 83
8 0 *¥105 31 16 49 01 T
9 0 0 15 16 49 88 25
10 0 0. 23 19 49 45 0
11 KD 0 52 19 49 44 I
12 _23 0 57 22 49 45 |
13 71 0 52 25 49 45 |
14 80 - 12 57 25 50 45 \
15 80 23 ‘ 81 27 50 44
16 75 _ 23 52 a7 50 42
17 0 23 0 2% 50 41 ]
18 o} 31 0 a7 50 39 o
19 0 31 0 27 50 38
20 35 31 O 27 50 36 =
21 0 31 65 0 ' 50 33 B
22 *164 31 61 0 50 38
23 98 37 57 0 50 16 o
24 93 42 52 0 50 16
25 95 47 42 0 50 15 =
TR 0 52 47 17 50 15 ,
27 o} 52 52 17 50 15 '
28 0o 52 47 26 49 - 14 \
29 o 52 52 26 49 14 |
30 156 52 ¢ 105 o7 14
31 52 100 99 0
Mean 44 50 41 20 53 50 7.9
Ac.Ft. ‘ ‘
for 2650 3080 2460 1250 3240 2990 484
Month

* Pumping out April 1lst to Ilth and April 224 to May Sth. Balance
of geason gravity outflow.

NOTE: This represents drainage from District 108 discharged to the
Sacramento River at Rough and Ready Bend, Mile 44.0 Right.




SACRAMENTO-SAN JOAGUIN WATER SUPERVISOR'S REPORT 1929

DISCHARGE OF COLUSA BASIN DRAINAGE AT KNIGHTS LANDING

TABLE 41

Day

Daily Discharge in Second- a6t

:May

Jun. Jule. AUgs Sep. Oct.
1 450 454 303 378 364 149
2 424 461 310 375 395 139
3 376 468 313 268 415 124
4 281 473 216 28l 405 114
5 184 485 316 345 402 121
8 555 496 2094, 42 298 126
7 970 504 246 348 412 109
8 1060 525 243 329 443 164
9 425 538 252 383 458 151
10 433 589 258 218 477 143
11 RVE] 765 267 316 492 131
12 428 8860 261 219 259 117
13 295 809 267 383 383 105
14 1050 722 323 329 485 89
15 1060 . 638 300 329 527 B4
16 1200 605 201 325 569 89
17 0 585 303 329 623 91
18 0 828 313 B35 558 100
19 0 10680 307 339 485 - B2
20 0 1510 300 348 485 73
21 0 458 294 361 457 91
22 0 402 300 371 368 23
22 0 383, 307 268 342 91
24 *0 6l 310 355 322 **g47
25 *906 551 297 %55 264 0
26 561 340 294 278 236 0
27 496 326 204 388 207 39
28 485 313 300 402 190 383
29 443 307 316 392 182 198
30 426 300 348 398 .174 144
21 - 447 384 368 *k1 93
Mean 451 565 297 353 392 115
Ac Tt :
for 27700 23800 18300 21700 23300 7050
Monith

* Where zero flow is shown the River was higher than Borrow
Pit. A slight drop in the river below the Berrow Pit
level permits an immedisate large flow through the out-
fall gates. : '

** Farth dam erected across channel on Oct. 24th and washed
out October 27th. Sack dam erected across halfl of out-
fall gates from Oct. 29th to Cet. 31lst, inclusive.

This represents the drainage from Colusa Basin passing
down the Back Borrow Pit of Reclamation Districts 1C3
and 787 entering the Sacramento River at Knights landing.

NOTE:
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TABLE 42

DISCHARGE OF SACRAMENTO SLOUGH*

'Da : Daily Dischargs in Second-feet
Y iMay . Jun. Jul.  Aug. Sep. Oct.
L 275 290 397 253 304 -245
2 305 323 247 292 283 252
3 305 282 376 268 326 267
4 3086 221 361 280 315 238
5 328 328 333 286 341 237
6 - 306 357 348 297 358 254
7 322 473 294 297 368 225
8 306 496 288 302 362 222
9 - 301 553 278 292 358 220
10 203 649 286 273 361 206
11 295 517 267 272 370 203
12 321 484 286 271 374 201
13 308 404 295 288 378 192
14 296 370 - 286 271 365 189
15 307 477 277 270 - 323 192
16 319 419 329 ' 294 325 168
17 333 : 550 314 269 328 109
18 380 567 305 266 . 347 157
19 358 432 312 263 347 151
20 414 456 295 273 331 143
21 439 398 300 292 335 132
22 391 358 305 863 308 136
23 393 352 291 _7% - 253 129
24 367 336 2688 271 291 117
25 367 340 289 283 260 138
26 4186 353 281 304 248 120
29 381 373 279 277 276 130
28 395 341 282 280 273 118
29 349 318 285 283 262 144
30 404 330 298 319 227 162
31 281 290 335 157
Mean 340 405 315 283 321 178
Ac.Ft. .
for 29900 24100 18800 17400 19100 11000
Month “

* Water discharged through Sacramento Slough to the Sacramento
River at a point just above the confluence of the Sacramento
and Feather Rivers, This is return water from irrigation
and represents the sum of measurements at three points as
follows: (1) Discharge of Reclamation Distriet 1500 drainage
to West Borrow Pit cf Sutter By-Pass, (2) Flow in West Borrow
Pit of Sutter By-Pass north of Chandler Station, (3) Flow in
East Borrow Pit of Sutter By-Pass at Chandler Station. Prac-

tically all of the flow in the Bast Borrow Pit of the By-Pass

at Chandler represents return water from lands irrigated by
Feather River diversions. Refer to Table 42-A.

8




o SACRAMANTO-SAN JOAQUIN WATER SUPERVISOR'S REPORT 1929

TABLE 42-4

T

MORTELY DISCHARGE OF BECLAMAT

ON DISTBRICT 1k00 DRAIN AND EAST AND WEST BORROW PITS OF SUTTER BY-PASS*
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Sacramento Slough.
ds irrigated Dy Feather River T
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TABLE 43

DISCHARGE OF RECIAVATION DISTRICT 1000 DRAIN (24 BANWON SLOUGH)

B34

Day : ' Daily Discharge in Second~-feet ‘
SAPT. Vay Jun, Juls Aug. S2pa Octe
1 39
2 38 , 45 38
3 39 59 51 45
& 34 52 26
5 : 38
8 44 . 38 52 39
7 ' 37 32 45
8 431 32 '
9 N 32 45 32
1O 44 46 38
11 ' 32 45 o2 39
12 : : 40 28 38
13 46 58
14 30 58
15 44 44 T bl
16 52 51
17 38 _ 39 41 59 44 38
" 18 ‘ . 48
19 +6 45
20 32 52 41 43 28
21 46 44
22 44
23 38 39 . - 45 46
24 52 '
25 20 81 32
26 44 33 _ 36 5L
a7
28 51 52 44
29 z '
30 32 44 45
3]
Mezn for
Days 431 20 43 35 49 42 42
Purped ‘ '
Ae. BL.
for 815 562 931 430 1560 2180 422
Mcnth

NOTE: Tuis is the drainage pumped back tc the Sacramento River at
Mile 2.1 Left frem District 1000.
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TABLE 44

DISCHARGE OF BACK BORROW PIT RECLAMATION DISTRICT 1000

Daily Discharge in Second-feet

Day May Jun. Jul. Aug. SeDe Oct.
1 8 5 4 0 0 6
2 9 5 4 ! 0 8
3 9 5 3 B 0 6
4 9 5 3 g 0 6
5 8 6 o 0 6
8 8 5 2 ] 0 6
v 8 5 1 = 1 [
8 8 6 1 ! 2 5
] 8 8 1 0 3 5
10 8 8 0 1 ] 5
11 8 7 0 4 5
12 8 8 ! 4 4
13 8 8 . . 4 3
14 8 8 4 3
15 7 10 ! ! 4 3
16 7 10 ) . 4 3
17 7 10 . 4 2
18 7 10 = ! 4 2
19 7 10 o &= 4 3
20 7 10 o O 4 2
2l 7 9 ey H 4 1
22 6 9 B 4 2
23 6 8 o 4 2
24 6 8 o o 4 2
25 6 7 = 5 2
26 6 7 ! 5 2
27 6 6 ! ! 5 2
28 6 & . . 8 1
29 6 5 6 2
30 6 5 t ' 6 2
31 5 0 0 2
Mean 7.2 7.2 0.7 - 3.3 3.4
Ac.Tt.
for 442 426 42 2 194 210
Month '

NOTE: This is water flowing down the borrow pit outside the
east levee of Reclamation District 1000 and entering -
the Sacramento River Just above the mouth of the Ameri-
can River. It is measured at the CGarden Highway crossing.
This Arainage is probably not derived from Sacramento
River scurces. ‘
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CHAPTER ¥V

USE OF WATER IN THE SACRAMENTO-SAN JOAQUIN DELTA

In Bulletin No. 23, a recent qulication by the Divigion of Water
Reséurces‘of the Water Supervisor¥s report for the five-year period 1984 to
1928, the purpose, scope, and outline of the investigation of the use of
water in the Sacramento-San Joaquin Delta to the end of the 1928 season
has been presented in dedtail.

AS a part of the study to determine the consumptive use of water
in the entire Deltm Region, there has been obtained each year through the
Tater Supervisor's organizaticn & éomplete census of the acreages and crops
irrigated, together with information on the period of irrigation for.tha
various crops, general soil classification, ete; and through cooperation
with the Divisio;'of Agriculiural Enginéering, 7. S. Department of Agricul-
-ture, the consumptive use has been determined for various Delta ¢rops grown
in tanks, on individual tracts, and for certain entire islands_or tracts,

It has been found that the most satisfactory data resulted from
the tank work and from the determinations for the large tract éomprising
the lower unit of Reclamation District 999. The results for the latter
indicate that the seasonal consumptive use bf water is two acrerfeet per
acre for the sedimentafy lands with a variety of delta crops. The tank
work has indicated for eech crop a more or less well defined relation
betwoen use of water and yield. For a known or estimated average yield
per acré of the crop, then, this relation mey be usedvto derive the cor-
responding specific or average consumptive uss cf waler in acre-feet per
acre. With the consumptive use of watef,detanmiﬁed for a representative

delta tract as in the case of Reclamation District 999 and for the various
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delta crops as in the tank work, the estimates for use of water by the
entire delta area'may be derived by using these data in conjunction with
the’complete census of the irrigated acreages and crops in the delta
together with information as to total and average yvields for the various
CTrops.

In 1929 the usual crop census data were secured as shown by
Tables 45, 46, and 47 and the work done through cecperation with the
Division of Agricultural Eng;neering, U. S. Department of Agriculture is
presented in detail in the report by Major 0. V. P. Stout and Engineer
Lloyd N. Brown which follows in this chapter. The 1929 cooperative work
included investigations of ‘the use of water by sugar beets grown in tanks
and on a field at King Island, a continuation of the asparagus tank work
on the Richmond-Chase tract, and an investigation of the use of water
by tules and cattails grown in tanks in Reclamation District 999;

In order to complete the estimate for the consumptive use of
watef by the entire delta area there remains cértain additional tank work
with the delta crops not yet tried and with aguatic plants and growths.
Also, the necessary information as to crop yields, to be used in conjunction
with the established use—yiéld curves, is to be obtained. It is contemplated
that most of these data will be available by the ond of the 1930 season and
that this project may be brought to a close at that time with ths prepara-
tion and publication of a summary report presenting the besgt estimates-for
the consumptive use of water in the Delta that the results of this invest-

igation afford,
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TABLE 45

DETAIL OF ACREAGES IRRIGATED IN THE DELTA

Acreage irrigated
Grain or
Island or tract Trugk T pasture Total
n 2
Alfalfa Asparagus Beans Beets Celery Corn Fruit CGrain! Hay Onions Pasturel Potatoes Seed mﬁilscel— acroe:fgle irriigl:zedl aorense
laneous irrigated
vegetables
1) (2) 3) 4 (5) (6) " ®) 9) (10) (11) (12) (13) (14) (15) (16) an (18)

Andrus Island—Reclamation Districts Nos. 317, 407, 556 ... ___ .. 150 2,158 310 15 1,492 773 1L187 . 30 | 125 648 6,888 |__________ 7,570
Bacon Island—Reclamation District No. 2028 _ . e oo 243 674 25 1,085 8 135 101 360 | 2,188 149 | ... 4,968 | 300 5:ezo
Baird Ranch—Portion of Reclamation District No. 800 - .| e e e 240 ... 30 | e e e 460 .. 730 2,230 3,000
Bethel Tract—Reclamation Distriet No. 1619 | oo 805 |- 445 | 240 || 170 40 | I 10 1,210 1,470 3,400
Bigger and Inman Raneh- oo e e (010 PR RO HNUIUNUP) (RSN USURRRS SRR R H e 700 | .. 1,000
Bishop Tract—Reclamation District No. 2042_ - | .. 283 oo 594 30 L 08 DRSO (U IR 118 |ooo 40 23 | 157 1,245 816 2,350
Bishop Highlands_ - . e e e e e oo o s s s e 185 | e 155 810 1,000
Boggs Tract—Reclamation District No. 404 . ____ 1,000 |- e 100 | e e e e e e e 1,100 1,050 2,680
Bouldin Island—Reclamation District No. 758 _ ... ___ 572 | 464 470 1,571 1,010 || 196 334 | ________. 1,097 | 5714 | . 6,000
Brack Tract—Reclamation Distriet No. 2033 ... ... 60 2,320 50 | 300 260 40 | e 40 |l 3,070 100 4,660
Bradford Island—Reclamation District No. 2059 ___ .| .. ... 680 |- e 724 | 160 | 250 |oeomeeo I3 1,819 | ___ 2,060
Brannan Island—Reclamation District No. 2067_____________ .. 405 3,544 369 180 496 662 449 20 | 50 | e e 10 6,185 62 7,260
Byron Tract—Portion of Reclamation Distriect No. 800_ .. _______. 160 | e e e 133 | 240 60 | 500 |l 1,093 2,113 3,320
California Irrigated Farms—Portions of Reclamation Districts Nos.

2058 and 2062 - - e 4,479 | ... 700 | 100 | 1,180 | e e 75 36,484 2,029 310,290
Canal Ranch_ e 140 2,149 | e e e 0 UV SNSRIy PRSI  JR SR PUPR U RS 2,339 40 2,400
Clifton Court Tract—Reclamation District No. 802 ... _______ 5 225 B0 | 2,050 | 740 | 120 100 |- 3,270 |- 3,360
Comney TSIand . - o oo e s 1,000 | e 1,000 | . __ 1,060
Deadhorse Island - e e e e B2Z 010 J Ry RN Ry S 200 | 200
Drexler Trach. - - oo e e 760 90 | 959 | 380 Lo 2,189 500 3,230
Edinger-Johnson Reclamation Districtd. .. . 60 50 L T e 20 L T T 20 35 S 690
Ehrhardt Club. - o o e e e e e e s s s e e s s s 500 500
BIMW00d TIACY - - - - o o oo e | e L 31 0 SRR RSO S iy 27 | 13 791 .. 820
Empire Tract—Reclamation District No. 2020- - -l ooo | e e e e 3443 oo 3,680
Fabian Tract—Reclamation Distriet No. 773 . - e 619 |- 1’737 ““““““““ 1,043 256 | e | e 3’655 2'770 6’400
TFay IS0 - o o o e e e s e s o s 13 | L2 2 RN I 96 |___ .. 100
Finck and Winier Ranch—Portion of Reclamation District No. 2062 480 | e e e 480 140 760
Fox Ranch (George R. Fox) - oo L T T e et il el bbbt Inbuiieiaieiuiebuiel Ineieiafebeteind Il detiel bt ettt bnl Iieluiiuboietel allileleboind Inetieleleliut b 140 | oo 180
TEAnKS TIACE - - - o o e oo 40 | e 782 | 730 40 40 50 50 | 1,732 1,647 3,400
Grard Island—Reclamation Distriet No. 3_ .o ... . ... 294 4,936 844 | 1,480 700 3,783 1,222 115 oo e 305 1,594 15,273 533 17,000
Hastings Tract—Reclamation Distriet No. 2060 ... ... 7,400
Headreach Island o 200
Henning Tract—Portion of Reclamation District No. 2030 2,700
Hog Island . - 150
Holland Tract (Little Holland—Seaborn) ... . ... 2,860
Holland Tract-——Reclamation District No. 2025. - ... ___ 1280
Honker Lake Tract. - oo 1.890
Hotchkiss Tract—Includes Reclamation Distriet No. 799_____ ... 3,700
Jersey Island—Reclamation Distriet No. 830. - - . ...~ 3,580
Jones Tract (Upper)—Reclamation District No. 2039_____________ 6,290
Jones Tract (Lower)—Reclamation Distriet No. 2038____.__.____. 5,740
King Island—Reclamation District No. 2044 ... 3260
Liberty Reclamation District ... oo 6,750
Mandeville Island—Reclamation District No. 2027_ .. ... _.___ 5,440
March Garden and Brookside Tracts_________ ... __ 600
MeCormack Tract_ o e 1,550
MeDonald Island—Portion of Reclamation District No. 2030 3,224 |__________ 3,440
Medford Island—Reclamation District No. 2041 . . ... 1,089 | ______. 1,200
Merritt Island—Reclamation District No. 150 . ... .. 4,940 | .- 4,980
Mildred Island—Reclamation Distriet No. 2021 ... ____ 339 500 1,250
Moreing Ranch (Lewis Moreing)—Portions of Reclamation Districts

Nos. 2058 and 2062 - - oo e - 1,065 200 1,470
Orwood Highlands_ - 330 664 1,120
Orwood Tract—Reclamation Distriet No. 2024 ... ___ 1,692 417 2,180
Palm Tract—Reclamation District No. 2036 ... ... 1,931 | ... 2,460
Pierson District—Reclamation Distriet No. 551 .. .. ____ 6,318 1,951 8,850
Pocket, The (Roberts Island) . 200 300 520
Prospect Island—Reclamation District No. 1667_________________ 1,425 850 2,480
Quimby Island . 800 |- 820
Randall Island—Reclamation Distriet No. 785 ... . _ 400 |- 400
Rhode Island . . e 80 | 100
Rio Blanco Tract—— . oo 5675 |- 675
Rindge Tract—Reclamation District No. 2037 ... 6,825 | .- 6,840
Roberts Island (Lower Division)—Reclamation District No. 684. __ 6,958 3,637 10,660
Roberts Island (Middle Division)—Reclamation District No. 524._ 5,479 4,064 11,000
Roberts Island (Upper Division)—Reclamation District No. 544 _ _ 3,721 3,514 7,480
Rough and Ready Island—Reclamation Distriet No. 403.._.___.__ 160 oo __ 915 210 1,700
Ryer Island—Reclamation District No. 501 293 8,082 318 | e 491 800 | e e 9,984 1,300 12,000
Sargeant-Barnhart TTaet- - - oo oo oo 230 80 | 676 | e 90 | 60 1,186 | ... 1,200
Sherman Island—Reclamation Distriet No. 341 ... 190 6,818 150 446 | ... 803 40 844 10 | 40 | e 50 9,391 350 10,300
T USSR USRI MNP UNIII Rpupe IR BESEEEEPET PEEPEETEE EEEEEEESE FEEEEIS B e el R Lk 200 280 |- 480 267 1,870
Smith Tract (R. R. and N. A, Smith) e e oo e e 60 o e 100 160 1,230 1,520
State Farm _ e 152 | 30 e 140 106 230 150 | e e 40 848 | _ ... 1,020
Staten ISIAnd - o o o e 10 2,069 11 498 |- 2,394 301 | 525 || 475 | 6,283 2,110 9,260
Stockton Acres—Reclamation District No. 828 . | o [ 7 P 10 oo 5 165 | e | 20 205 | ... 700
Sutter Island—Reclamation District No. 349 . ... ___.__ 130 279 4> 2 AU, . 25 1,234 | e e 185 443 2,875 |- 2,550
Terminous Tract—Reclamation Distriet No. 548 .. 1 . ... 2686 | .. 250 2,128 350 ... 500 26 | .. 50 1,857 | 40 7,287 1,911 12,360
Twitchell Island—Reclamation District No. 1601 150 1,312 100 450 380 50 .. 425 | 9 2,876 300 3,630
Tyler Island—Reclamation Districts Nos. 136, 364, 532, 563, and 807 _______.__ 8,299 | e e 230 | e e e e 8,529 |__________ 9,000
Union lsland—Reclamation Districts Nos. 1 and 2. _ . 331 1,016 1,955 | 4,111 179 5,737 | 310 858 | 13,997 8,816 23,000
Veale Tract—Rectamation District No. 2005 - .o oo o o 160 | 800 | oo 960 |- 1,360
Vonice Island—Reclamation District No. 2023 . L | 160 125 . 1,472 | ... 1,097 |- 325 | 3,179 | . 3,880
Vietoria Island—Reclamation Distriet No. 2040 | e 1,000 300 | ..o 1,480 |oooo 1,900 100 || 1,800 500 | 7,080 | ... 7,310
Webb Tract—Reclamation Distriet No. 2026_ . .| ... 400 10 1,971 | . 820 | o 519 | 306 | o 4,116 1,018 5,520
Widdow ISIand - o o e e e e e e e e | e e s s s s s s e e 55 55
Woodward Island . - o e 40 | 200 | . 575 40 90 | oo 380 |- 1,325 525 2,245
Wright TTACh - - oo oo % N ) R 288 130 200 20 U BRIV SROURSIOUOU I IR 200 | oo 15 1,290 | 1,320
Reclamation Distriet No. 807 Lo 440 | 80 2,110 . 72 50 | 100 40 e 658 515 4,065 1,200 5,940
Reclamation District No. 348 . 1,869 450 P17 2 USRS PP U PR 551 500 || e e e 57 3,680 32 700 9,480
Reclamation District No. 369 e o e e s e 180 o e e e e e 180 | 550
Reclamation District No. 835 - e 22 e e 0 SO FUUUNURONUUUNE DRSS RSP RRURY PRPSRS PR [SUUUEUUPIPUNN B IIp 20 46 | . 4,110
Reclamation District No. 536 (Bgbert Tract) - oo 789 2,726 | ___ 200 200 | e e e 12 3,927 3,625 8,930
Reclamation District No. 554 e 110 5300 ISR IRV RO [RPUSURO U 16 | e e e 395 | 526 | . 700
Reclamation Distriet No. 673 50 oo 43 | e 10 1O e e | e 45 158 | 3,100
Reclamation Distriet No. 744 __ o 45 | o 157 0 PSSRSO (USRI, PRSI Sp, 256 | e e e e 30 95 480 | _______ 1,620
Reclamation District No. 746 e e e 88 e e e e e 85 |2 140
Reclamation District No. 765 . 400 | 350 150 | e e 200 100 | e e 40 1,240 |______.____ 1,320
Reclamation District No. 813 e 171 R DRSO ERUPRPDN [UUNI PR US (SR 20 121 | e e e e e [ e 172 |- 2,550
Reclamation Distriet No. 824 . e 64 | O U P 14 | e e e e | e e 20 102 | 460
Reclamation Distriet No. 900_ .o 3,000 100 600 || 150 420 | e | e 200 |o e 2,000 6,470 | _.. 10,240
Reclamation District No. 999 _ o 1,150 4,486 10,525 1,604 ... 368 1,481 | 1,068 | ... 800 260 350 22,082 171 923,348
Reclamation Distriet No. 1002 e 130 110 | 400 210 260 || e e e 1,110 200 6,860
Reclamation District No. 1614 (Smith Tract and Tuxedo Country

Club Farms) - - oo oo 250 || 60 | i oo m e e 235 545 100 1,770
Reclamation District No. 206810 _ e 2,680 |- 1B 900 | e e e e e e e | | 5,880 8,160 13,600

OB e e 27,048 62,044 32,315 21,5583 8,721 40,855 14,935 36,953 2,159 4,159 2,746 18,046 9,515 7,678 292,845 78,444 435,000

11n the delta census it has been difficult to get the correct segregation between irrigated and nonirrigated grain and pasture.

through subirrigation. Acrcages flooded in the fall either for general improvement or preparatory to next season’s grain crop are also included. Grain and pasture acreages considered as nonirrigated are shown in column (17).
2 fixcept as noted these figures represent gross area, i.e.: include roads, canals, ete., and entire area within levees. i
3 This is not the total lands of the California Irrigated Farms Company. Approximately 3,400 acres south of Tom Paine Slough is classed in the “Delta Uplands’—see ‘‘Delta Uplands Diversion from Tom Paine Slough.”

4 Includes area of Reclamation Distriet No. 745.
5 No crops planted, but entire island was flooded.
6 Flooded before or after cropping.

7 Includes 3,227 acres not planted but flooded.

8 In 1928 there were 1,200 acres nonirrigated grain not listed in the 1928 report.
9 Total net acreage for three units as follows: Upper Unit, 386; Middle Unit, 1,038; Lower Unit, 21,924,
10 There have been irrigated areas in this district in previous years but 1929 is the first year reported.

11 Planted and irrigated in the fall, on land previously cropped to grain.

75587 4-30 400

CALIFORNIA STATE PRINTING OFFICE

SACRAMENTO,

1930

Included in columns (9) and (12) are the acreages known to have been irrigated directly or those estimated to have received direct benefit
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TABLE 46

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

R — =
: Crop : Delta + Mokelumne : Total :
: : e i Deltas : ;
. Alfalfa ;11715 ;15388 ;27048 :
; Asparagus ; 46é93 ; 15151 ; 62044 ;
: Beans : 22589 : 97786 Y 5B043 :
: Beots : 11753 : 9800 : 20825 :
. Celery : 4090 . 463l . e :
. Corn : 7407 . 3348 . 40885 :
; Fruit ; 13542 ; 1393 :7 14935 ;
:‘Gmain ; 4421 ; 32532 ; 36953 ;
; Hay ;u 356 ; 1804 ; 2159 ;
;‘0nions ; 1796 ; 2363 ; 4159 ;
: pasture : 392 : 2354 5 2746 :
; Potatoes ; 1047 ; 16929 ; ' 180456 ;
: seed : 3678 : 5637 : 9515 :
 Truck and )
: Miscellaneous) 6407 H 1271 : 7678 :
: Vegetables ): : : H
;,Flooded - ; ; i] ;
: Kot Planted i - H 4118 : 4118 H
; Totals ; 136235 : 156610 H 298645 ;
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TABLE 47

GENERAL SOIL CLASSIFICATION OF THE DELTA LANDS IRRIGATED IN 1929
AND PERIOD OF IRRIGATICON OF THE VARIOUS CROPS

P

‘ AVéfage Pericd

TR

°s wa % aw e We

e sa e

e

e

-
.

-
v

: ; Peat Soil , Sedimentary ., of Irrigation

o CTRu Toefea ¢ Treigatedt ¢ Bemim | pages |

: : : : ping ; bnding . Days

; Alfalfa i * 3373 ‘; 23675 : Apr. 1 : Seps .15 : 168

; Asparagus ; 20647 ‘; 32397 ; May 15 ; Oct. 1 ; 138

: Beans ; 5332 l; 26983 : May ‘l’; Sepa;l5'; 138

; Beets : 10778 ;; 10775 ; Apr. 1 ; Aug. l,; 122

; Celery ; 8094 ’; 2627 ; Jun. 1 ; Oct. 1 ; 122
Corn ; 25063 ; 157¢g2 ‘; Jun. 15 ; Sep. .l‘; 77
Fruit : 73 14562 ; May 1: Oct. 1 : 158
Grain ;; k%] 9083 ; 178%0 ; Sep. 1 ; M@r; 1 ; 181

: Hay :; 1298 ‘: 886] ; Sep. 1 ; Mar. 1 ; 181

‘; Onions ; 2413 ; 1746 ; Feb., 1 ; Jul. 15 ; ‘165

; Pasture ; 1869 ‘; 877 ; Jul. 1 ; Nov. 1 ; **123

; Potatoes l? le2l1l .: 1835 ; May l.; Oct, 1 ; 153

; Seed ; 4346 : 5169 ; Mar., 1 ; QOct, la; 214

; Truck and ; § : : ;

: Miscellaneous) 917 : 6761 + Feb., 1 ¢ Nov. 1 : 273

: Vegetables ) ; : 3 :

; Flooded - : : ; ; ;'

¢! Not Planted : 3780 : 338 3 : :

: Totals ; 130577 i 162268 : ; :

* The acreage upcn which this alfalfa is grown is claéssed as peat on the
aoil maps but is more or less a mixture of sediment and peat along the
border of the peat lands,

** There is also a certain amount of winter irrigation for pasture.

**% Includes 4227 acres flooded before or after cropping or flooded withont
planting.




COOPERATIVE IRRICATION INVESTIGATICNS .
IN THE SACRAMENTO-SAN JOAQUIN DELTA IN 1929

By
0. V. P, Stout, Hydraunlic Engineer,
Division of Water Resources, State Department of Public Works,
' and
Division of Agricultural Engineering,
U. S. Department of Agriculture,
and

Lloyd N. Brown, Assistant Hydraulic Engineer,
Division of Water Resources, State Department of Public Works.

EEAT LAND INVESTIGATIONS

SUMMARY

Tank and field work has been carried on in the usual manner
described in the reports of provious vsars. The field work, however, is
receiving less attention than formerly, because it appears that the
control which is possible in the tank work makes the latter more definite
and therefore more valuable.

All work reported was done on King Island except that on asparsus
which was done near Termincus in Reclamation D&strict 548, and some nema-
tode work on the Empire Tract.

A field of sugar beets showed a measured use of 1.53 acre«feet
per acre, with a yield of 11.38 tons per acre.

Sugar beet plots did not. show that either the height of water
table or the lengtﬁ of irrigation season definitely affected either ton-
nage or sugar content of beets.

Tank work on sugar beets showed fair sugar content when the

water table was held at either two or four feet below the ground surface
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but a considerably lower percentage when the water was held at three feot
below the groﬁnd surface.

Asparagus grown in tanks showed 1ittle or no correiation between
yield of spears and depth to water table. Neither has there developed thus
far a serviceable correlation between yield of spears and use of water.
There is, however, no occasion to assume that results of future work wiil
fail in this respect.

Living ﬁematodes apparently are destroyed by about four months
submergence but fertile eggs have survived a year's flooding.

Further experiments were conducted on the movement of underground

water.

FIEID IRRIGATION MEASUREMENTS

Sugar Beets

| The water admitted to and drained from a 27.94 agre sugar beet
field was measured and found to net 1.53 acre~feet applied per acre. The
field yielded 318 tons of beets averaging 16 per cent sugar. The figu?es
given above indicate a yield of 11.38 tons of beets per acre, but the actual
tonnage on productive ground was somewhatlhigﬁer than that as the field
included a two and one~-half or three acre area of alkali where nothing grew,
The whole field was overrun with weeds so that, sven if seepage into or
oqt.of the field were assuredly abseﬁt, the use as measured was not deter-
minative of the requirements of beets. It seems that it can be scarcely
more than coincidenee that the relation of the apparent use of water to
yield of beets ié about thé same as the relation of the actual use of

water to yield of beeﬁs as shown by the tank work:
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Asparagus

The Richmond~Chase Company, owners of a 900-mecre asparagus ranch
near Terminous, have not irrigated for several ysars. They are keeping
a record of the ground water by meens of test wells. No relation between
water table and yieiﬁ has as yet been developed., On Plate 3 is shown a
typical test well record. Asparagus uses very little water during the
cutting season, which lasfs from the appearancs of spears in the Spring
until July lst. As soon as the tops develop, the draft on the water in-
eregses very materially and iasts two or three months, until the tops are

killed by cold weather.

Irrigation Experiment on Sugar Beets in Plots*

This experiment was designed to determine the effect of various
irrigation treatments on the tonnage and sugar percentage of.beets. The
set-up provided for the following! maintaining a different constant depth
to water table in each of four plots; in one plot raising the water table
to mature the crop; in sach of six plots terminating the irrigation season
at a diffeient date. Table 48 sets forth the results of the experiment
in terms of weight of tops, weight of roots, per cent of sugar, and yield
of Beets in tons per acre at the time of harvest.

| The seedbed was prepared and the plots, each about 30 by Gd feet
in dimension, and twenty-two in number - each alternate one used as a buffer
were laid off, Ditches, about two feet decp, were dug around each plot by
a ditching machine. The ditches where the water was to be held at three

and four feet below the ground surface wers deepensed by hand and shored

* This oxperiment was headed by Dr, W. W. Robbins of the University of

California Agricultural Experiment Station at Davis, who did all work per-
talning to weighing beets and tops, and testing beets for sugar, The wri-
ters designed and operated the irrigation system and supervised its instal-
lation. All cost and expense was met from funds at the digposal of Dr,Rob-

bins. -
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TABLE 48

IRRIGATION EXPERIMENTS CON SUGAR BEETS IN FEAT PIOTS, KING ISLAND, 1929

ARy —
.

st ety S —— Ao et rtrstrert

et e ———

:Average Wéi&m:

3 ield :

: Irrigating stopped June 15th

: i of Plants @ : per
Plot : Treatment ¢ in Pounds S:g%r: gcre :
: : : H s An H

X : Tops : Roots: : Tons s

1 : Water table 4 fecet below ground surface 2,68 @ 2.63 @ 10.1 : 40.1 :
2 : Water table 3 ft. below ground surface: 2.48 : 2,46 : 11.0 : 36.7 :
3 1 Water table 2 ft. beslow ground surface: 2.82 : 8.17 : 1l.1 ¢ 38.3 :
4 : Water table 1 ft. below ground surface: 2,24 : 2.31 : 10.0 : 36.8 :
5 : Matured by ralsing water table 2 01.87 ¢ 1.49 3 11.6 & 29.3
6 ¢ Irrigating stopped September 2nd : 2,01 ¢ 1.89 ¢ 10.7 ¢ 32.1 :
7 ¢ Irrigating stopped August 19th P 1.8t 1.60 : 11.8 ¢ 31.3 :
8 : Irrigating stopped July 3lst :1.42 3 1.57 & 14.0 : 30,6
9 : Irrigating stopped July 15th :1.88 ¢ 2,12 ¢ 13.3 : 32.8 ¢
10 : Irrigating stopped June 30th 3 1.33 % 1.93 & 15.0 @ B31.7 3
11 1,80 @ 2.22 ¢ 13.0 : 34.0 :

45 appeafs in Table 48, all plots produced a very satisfactory
tonnage. The sugar percentale, hpwever,.was-very low, although plots 8,
9, ib and 11 appear to be a little better than the rest. All of the plots
produced‘a tonnage satisfactory from a farming standpoint. In Tables 49,
350, and 51 are given the weights of roots and tops, and sugar percantage
for each of the samplings, It will be noted that the roots increased_in
weight and sugar until hervest., The tops reached their maximum weight about
the last of July after which they decrsased slightly until harvest.

The behavior of the water table in the plots where the water
in the ditches was held at one, two, three, and four feet.below the ground

surface is of interest. 4 test well was put down in the central portion of

cach of these plots. An avérage of the readings of these wells by plots
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TABLE &1

PERCENTAGE OF SUGAR IN SAMPLES
SUGAR BEET IRRIGATION EXPERIMENTS, KING ISLAND, 1929
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shows that where the water was held at oﬁe foot below the ground surface,
the average reading of the well in the center of the plot was 1.47 feet;
likewise two fect was 1.926 feet; three feet was 2,45 feet; and four feet
was 2.87 feet as shown in Table 62. In other words where the water in the
ditch was held at one foot, the water table at the well sagged to 1.47
Teet; at two fest it remained near that point, 1.96 feet; but where the
water table was held at three and four feet below the surface in the
ditches, the water table in theé plots bellied up to 2.40 and 2.87 faet,
respectively. The inference is that the normal ﬁater table at this

point is about two feet.

TANK WORK

Sugar Beets

The sugar beet acreage in the delta is increasing rapidly.
Present conditions indicate that such a trend may persist for saveral
years. In the tank work in 1928 certain results were regarded more or
less skepticelly. Consequently it was decided to repeat the work inm 1929.
The results oﬁtained were practically the same as for l§28. Apparentiy
there is somse factor‘of prime importance affecting sugar percentage, which
is, as yet, obscure, and has net been taken into aécount. The following
discussioﬁ'will explain the procedure and results in detail. The chief
difference between the two years' work was that in 1929 the seed used
was from a strain of seets'that was very congtant in suger percentage. The
beets produced in 1928 showed great varistion in sugar content betwsen
individuals that were treated elike. This was ﬁot a desirable condition,

as the predaminance of either high or low sugar percentage individuals
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'wéuld affect the average sugar percentage of the group in an érigtic'way
égg reﬁder 8 eomparison of the groups more or less futile.‘ Conséqueptly
é%étrain of seed was sought whichvwould assure approximate unifor@ify of
sugar content. Dr. W..W. Robbins of Davis furnished seed from a é@i?an
sfrain, the individual beets of which aré guite constant in sugaxr p;f»
cenfage. |
The seed was planted in the tanks on March 21, 1929. Tbg water

table at the time of planting was approximately two feet below thg%surface
of the s0il, which is typical of field conditions at that season.f The
tanks, twentybeight in number, were divided into four groups - the first
and second containing eight tanks each, aﬁd the third and fourth c¢ontaine-
ing six tanks each. The treatment was as follows: the first grodp was
treated accordiﬁg to field practice, i.e., the water table was raised
two or three times during the rirsf fow months of growth, after which
it was allowed to drop as the plants used it, to about four feet, where it
‘was maintained for the reméinder of the season; the second group was allowed
to exhaust the water to the four-foot level where it was maintained; the
third to two feet, and the fourth to three feet, where it was maintained
for the rest of the season. |

| Table 53 gives by groups the results of the two years' work
on sugar beets‘in fanks. This table shows no great dissimilarity in the
two years' work., The special strain of beets used is the probable cause
of the higher sugar content in 1929. The fourth group, where the water
is held three feet below the surface, is one that shows peculiar behavior,
Each year the sugar is low and the proportion by weight of rcoots to tops

does not agree with the othsr groups. This group is especially unique
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when congidered with groups two and three where the water was held a%
four and two feet respectively, below the ground surface. No satis-

factory eIPla-nation of this phenomenon is known at the present time.

TABIE 53

USE OF WATER BY SUGAR BEETS GROWN IN TANKS,
KING ISLAND, 1928 AND 1929

_(Quantities are Averages for Each Group)
s Weight of: Teight of

Water Usod:

: : - Sugar : ;
i Group : Acro-feet : : Beets : Tops :
: * : per Acre : Percentage: in’Grams : in Grams @
; ' 1928 :
: 1* : 3.36 @ 15.23 2651 : 1536 3
: 2%* . 2,58 ¢ 15,98 2282 1584
: 3 1 2,53 : 16,98 : 2471 ¢ 1432
. add 2.69 9.93 : 2006 s 3449
; 1929 :
: 1* : 2,45 : 16,91 - 1906 ¢ 989 :
: ok 2.11 ¢ 17.33 1694 109%
: 34 : 1.63 -3 18,98 1256 543
: : 1.75 ¢ 13.09 1364 1156

48

* Bight tanks, water manipulated so as to conform to field
conditions. In 1929 the figures 2.45 acre-feet per acre rep-
resents average of four tanks.

** Eight tanks, beets exhausted water from about two fesat to
four feet below the soil surface where it was held for the
rest of the soeson. :

‘# Six tanks, water held at two feet below the soil surface.

#¢ Six tanks, same as troatment ** except that water was held
at three feet below the soil surfacs.

Table 54 shows the sugar pereentage and use of water by tanks for
1928 and 1929. The striking thing about this table is the uniformityvin
the sugar percentage of tis beets grown in 1929 as compared with those

grown in 1928. In 1929 the water was raised within slightly lsss than
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TABLE 54
USE OF WATER AND SUGAR PERCENTAGE
BEETS GROWN IN TANKS, KING ISLAND, 1928 AND 1929

: : _ 1928 ¥ , 1929 - Fehy
: Tank :  Sugar  :Use of Water::  Sugar  :Use of Watert
: : Percentage :Ac.Ft.Per Ac:: Percentage :Ac.Fi.Per Aci
: ' B
: GROUP I
: 1 12,2 : 3.33 H 17.8 : 2.47 H
E 2 18.8 1 3.77 it 15.3  : B.37F
3 ¢ 15,1 ¢ 3.3 3:: 17,1 2.49 %
4 14.8 i 3.54 i 17.0 : 3.59% 3
A 10.6 H 3.00 HH 17.0 : 2.82 1
: 6 14.2 : 2.90 s 17.0 : 3.19% .t
7 18.0 : 3.50 s 17.0 : 2.22
: 8 18.1 O 3.29 3t 17.1 : 3.22% 1
tAverage @ 15.83 & . 3.36 3 16.91 2.45%F
: R e s : B.20%% .
: GROUP II oo
H a H 13.1 : 2.41 HH 17.8 : 2.B6 H
10 12.9 : 3.09 HH 16.8 : 1.92 |
: 11 : 14.8 H 2.7% 7 19,0 : 2.27
: 12 : 17.9 H 3.028 : 18.0 : 1.80 :
: 13 : 18.3 H 2.61 HH 16.7 : 2:50 H
o1 14.8 t 2.41 i 1641 : 1.90 :
: 15 14.8 : 2.04 S 7.0 @ 1.75 2
3 18 = 21.2 : 2.29 HH 17.2 : 2.46 :
tAverage ¢ 15,96 : 2.58 HH 17 .33 : 2.1} :
: GROUP III . :
: 17 @  16.8 : 2.55 HH 17.1 H 1.20 :
1B 19.0 : 2.63 HH 18.8 : X.75 :
: 19 ¢ 16.8 H 2.66 HH 20.0 1.79 :
: 20 t 14.28 : 2.10 2 1.0 @ 1.73 H
21 18.9 : 2.87 0 20,0 @ 1.76 :
: 22 : l6.2 H 2.34 HH 19.0 : 1.54 :
tAverage 16.98 : 8.53 HH 18.98 1.83 :
: GROUP IV :
H 23 9.3 : 2.62 22 17.0 = 1.80 :
i 24 9.8 : 2.26 - 16.0 : 1.98 : .
: 25 : 6.9 : 2.87 ] 14.0 : 1.88 H
: 26 : 8.7 : 2.78 2 14.0 : l.41 :
: 27 : 13.9 : 340 HH 10.0 : 1.628 :
: 28 : 11.5 . : 2.75 - 7.5 : 1.79 ¢
iAveragse @ 2.93 ¢ 2.69 HH 13.09 : 1.75 :

* Tator raised in these tanks in 1929 fifteen days prior to
harvest to about one foot below soil surface with conseguent
high s0il surface evaporation.

** Average of Tanks 1, 3, 5, and 7, only.
*¥* pverage of Tanks 2, 4, 6, and 8, only.
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one foot of the surface in four tanks of Croup I about threeimeéka before
harvest. The idea has been held by some that such & practice méyfincreaSe
the sugar content of the beets. The sdgar‘percentages;'as noted in

Table 54, do .not show any evidsnce of having been affected by the above .
‘t:aatment. As shown on the diagram, Plate 4, the points representing

use of water and correspondiﬁg yield of beets in the respective tanks in

1929 fall into approximate linear relation with the points representing

the results of previous years.

Asparagus
Tank work on asparagus began early in 1927 when twelve tanks

were installed on the_Richmond-Chase ranch near Terminous, Tﬁe tanks

were located in a row running north and south and are numbersd fram

south to north. They are of the same type as used in this work with other
delta crops, but are of greater diameter. The inner tank has a soil sur~
face area of 9.28 square feet Whiéh represents 4694 crowns per acre, a
typical asparagus planting. Crowns of the Mary Washington variety were
obtained from‘the University Farm at Davis and male or staminate plants
were set in the odd numbered tanks, female ar pistillate plants in the
even numbered tanks. It was subsequently found that one of the plants
set for steminate was pistillate.

The tanks were arbitrarily divided into three groups for differ~
ent irrigation treatments. The water was held at two feet below the
surface in tanks 1 to 4, inclusive; three feet in tanks § to 8, inclusive;
and four feet in tanks 9 to 12, inclusive. No asparagus was cut in the
first two years -~ 1927 and 1988 ~ but was cut regularly in the third year,

1929. The cutting scason lasted from the first appearance of spears until
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July lst - the commercial cutting season. After the cutting season;;tbe
spears were allowed to deveiop into tﬁps. The weights of the tops and?
the use of water for 1927, 1928, and 1929 are shown in Table 55, and the
yields of spears for 1929 are shown in Table 56, Since these tables ére
of a general nature, certain matters of interest in them will be set
forth later in tables of a more specific nature.

One of the most interesting featﬁres of Table 56 is the yield
of asparagus in tons per acre. The lowest yield per tank is 2,89 tons
per acre; the highest is 11.08 tons per acre; and the average for all
twelve tanks is 6,12 tons per acre. The average production of asparagus
in California the third year after planting is one-~half ton per acre.*
The cause of the extreme difference bétween tank and field yields is not
apparent, although it is generally assumed that fhe orxdinary field stand
is .only sixty or seventy per cent, whereas the tank stand is oﬁe hundred
per cent. This table also shows that the four~-foot water table is mach
more efficient..in the use of water than the'two or three-foot water
table; i.e., much more asparagus is produced per acre-foot of water with
the four~foot ﬁater table. Table 57 showas the materiel fram Table 56 in
different form. Although grouped according to water table and sex, no
jnterrslation of any significance is established, except that relating
to the efficiency of water use, as previously noted, Another grouping
somewhat similar to Table 57 is shown in Table 58. In this table are
‘shown the relations between top growth and use of water for 1927, 1928,

and 1929. In considering the weight of tops per acre-foot of water used,

*-wThe Asparagus Industry in California® by H. A. Jones and W. W. Robbins,
University of California, Bulletin 446, January, 1928.
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RICHMOND~CHASE TRACT, 1927, 1928 AND 1929

TABIE 55
USE OF WATER BY ASPARAGUS GROWN IN TANKS,

iy
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:+ Distance -Uss

of Thater by Plants

th by Plants

105

: Top Grow :

Tank: from - goil: _Acre-fest per Acre ¢ o Grams ;
Num~$¢ surface 3 ‘ : _ : : Pistillatse :
ber * to water ! Staminate:Pistillate® Staminate® mopg* Berriecs¥*’
: in feet ¢ 3 : s : H
1L92% :

1 2 H : 1.72 ¢ : 69.6 : 146.3 :
2 : 2 : 2.62 : ¢ 107.1 : » : H
3 ¢ 2 : : 2.17 : : 127, : 175.9 :
4 2 H : 2.62 : ¢ 140.5 T 307.2 :
5 . 3 H H 1-13 H : 59.9 : 5-6 H
6 3 s l.4l1 : ' : 1llz.8 : : :
7 3 : ' ¢ 1.38 : : 56.5 : 93,2 :
8 : 3 P 1.87 & 109.5 : :
9 4 : : 1.85 : : 921.0 : 20,8 :
10 : 4 H .83 : ] 45.4 : : :
11 4 : : 1.40 : ¢ 43,8 : 56.8
12 : 4% 2 1.32 : $ 152.9 H : H
lozsg ‘ :

1 2 : H 3430 : : 291.1 T 378.7 :
2 2 : 6.29 H P 466.4 :. oo :
3 2 : : 4,98 : ¢ 401.7 3 84.9 :
4 2 : : 3.78 : : B99.7 ¢ 268.2 :
5 : 3 : : 2.57 : i 308.0 : 16.8 H
6 3 : 3.20 : _ T 194.5 s : H
7z 3 : : 3.36 : 1 309.3 1 651.3 :
8 : 3 : B35t i 268.0 | : :
9 4 : H 3.87 : t 374.0 : 2.3 :
10 4 : 1.30 : ¢ 128.0 : : :
11 4 : : 1,95 3 : 205.5 i 37.2 ¢
2 4 H 1l.55 : i 192.5 H : H
1929 :

1 : 2 : : .44 : : 396.9 ¢ 112.8 :
2 2 H 3.93 : : 609.5 H : :
3 2 : - 3.08 : 1 398.0 H 15.0 :
4 3 2 : ¢ 1.94 : s B5l0.3 : 64.8
5 : 3 : : 1.00 : s 113.4 H 1.3 :
6 3 ' 2.21 : : 25b.2 : s :
7 3 : : 2.04 : ! 311.9 : 78.8 :
8 : 3 : 2.82 : i 425.3 : H H
9 4 : : 1.79 : : 419.6 4 7.8 H
10 : 4 H 1.04 : : 198.5 : : :
11 4 : H 1.688 : : 482.0 H 9.8 :
12 4 : 1.61 : 1 439.4 : : :

* Top

dried at room tempsrature.
** Berries weighed without drying.
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TABLE 56

COMPARTSON OF 1928 USE OF WATER WITH 1929 YIELD CF SPEARS,
ASPARAGUS TANKS, RICHMOND-CHASE TRACT '

5,

o Di stance? Plants |  Spears in 1920 :?seﬁiwwﬁrjizf
.Té{lk' from : S- . - . - :.M.C - -?er '____:__E
:N 1 soil Stamlnate: H Aver":Total 1Yiseld :Yleld . :. :
her \ ¢ Surface ®  po ‘Numbert age :Weight: by : by : By : By :
: + %o Water'Pnﬂnllate’ Cut :Weight: ip :Tanks :GroupsiTanks :Groups:
: i 1n_Feet : : : Grams: Grams Tons per Acre: : :
P 1 2 : P : 17 : 48:8 : 830.1: 4.30 : ¢ 3.30 : $
: 2 2 : S ¢ B4: 63,0 :2141.2:11.08 : 6,20 : :
3 2 : P : 82 & BR2.1 :1366.6: 7.07 : P 4,08 ¢ :
‘g 2 i P : 25 ¢ 45.9 :1148.8: 5,94 : 7,10 : 3.78 : 4,59 :
: 53 3 : P T 41 ¢ 42,7 :1751.0: 9.06 @ : 2.57 : :
: 6 : 3 : ] i 87 & 39.4 :1062.5: 5,50 3 3.20 ¢ :
: 7 3 : P : 22 % 41.9 : 920.9: 4,76 : B.36 ¢ :
: 8¢ 3 : 8 t 28 & 20.0 : 558,3: 2.89 : 5,55 : 3.75 & 3.28
: 9 4 : P s 43 ¢ 47.1 :2024.,1:10.47 3 3.87 ¢ :
i 10 ¢ 4 H s : 20 ¢+ 40.1 : B02.4: 4.15 : 1,30 ¢ :
: 11 : 4 : P ¢ 15 : 55,5 & B32.7: 4.31 : ¢t 1.95 ¢ :
i 18 : 4 H S ¢ Bl : 35.6 : 747.2: 3.87 : 5,70 : 1.55 3 2.17 :

TABLE 357

COMPARISGN OF USE OF WATER AND YIELD OF SPEARS ACCORDING TO DEPTH OF
WATER TABLE AND SEX OF PIANT, ASPARAGUS TANKS, RICHMOND-CHASE TRACT

: Discharge’ pi 40 . Spears per Tank - 1929 - éyeraie :
. Tamk  TOm T g T : .  merern -
* umber ° Soil st & : Ave?age : Avgrage : -Water :
: : Surface aminate, Average : Weight ¢ Yield : in 1928 :
: : to Watsr! P- Number @ in ¢ in ‘Acreo~-feet:
: ! in Feet ‘W@tlllate: : Grams : _Grams ! per Acre:!
t 1, 3, 4: 2 P : 21.3 : 52.3 & 1115.1 : 4,02 :
: 2 : 2 : 5 : 34,0 63.0 : 2141.2 : 6.29 :
T 5,7 : a : P : 31.5 : 42.4 : 1333.0 : 2.97 ¢
: 6,8 3 : S : 27.5 ¢ 29.5 ¢ B8l0.4 : 3.48 :
P09, 11 @ 4 : P H £9.0 49,3 : 1428.4 : 2.91 :
: 10, 12 4 : S : 20.5 37,8 : 774.8 :  1.43
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TABLE 58

COMPARISON OF USE OF WATER AND YIELID OF SPEARS AND TOPﬁf_“ :

ASPARAGUS TANKS, RICHMOND.CHASE TRACT
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TABLE 59

WEIGHTS OF ASPARAGUS TOPS* AND PERCENTAGES OF INCREASE,
1927, 1928, AND 1929, ASPARAGUS TANKS, RICHMOND-CHASE TRACT
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the least efficient use is toward the uppér left hand cornmer of the table,
and the most efficient is toward the lower right hand corner of the table.
This would indicate, at least for the present, that the four-foot water
table is the more desirable.

In Table 59, are shown the weights of the asparagus tops,
berries omitted, together with the &early percentages of incrgase in
weight. In comparing 1928 with 1927 the tanks with the higher water
table show to advantage, but in a similar comparisen of 1929 with 1928
the lowest water table shows greatest relative increase. This may indicate
that the four-foot water table is more conducive to steady growth from
year to year than the two-foot water table, It must be borpe in mind,
however, that these relations are affected by the fact that the plants
grew throughout the seasen in 19g7 and 1928, but were cut in 1929 until
July lst.

Another feature worthy of mention is the effect of height of
water table upon the rate of evaporation from the tank soil surface during
the cutting season. Since the ground is kept free of weeds, the only
loss of moisture, except that by surface evaporation, is the insignificant
amount taken out in the spears. The average evaporation from the soil
- surface of the three groups from March 14th to July lst was found to be
as follows: two-foot water table ,26 acre-foot per acre; three-foot
water teble ,10 aere-foot per acre; four-foot water table .03 acre-foot

per acre.

PESTS
Nematodes

The 1928 report contained a history of experienes on this work
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with naﬁq@odes together with an outline of the proposed method of era@icg—
tiog gég;@escription of the plots and water supply. An examination ofi
theasgii after six months submergence indicated that all nematodes were
dead épt eged that would hateh under field conditions still persisted.

In 1929 the work was continued along the same lines as in
1928. After a year's flooding six of the plots were drained. Samples of
the soil were examined microscopically but failed to disclose any’namas.*‘
However, suasceptible plapts - pumpkins - grown in the drained plots, showed
nema infestation. The inference is that the eggs had not been destroyed by
the flooding. The shell of the egg is composed of a compound of silieén
and due to its inert nature, is very effective in protecting its contents.

The Empire Tract was flooded in the summer of 1939 by thé
owners, California Delta Farms, Inc., so that an opportunity was afforded
to see what flooding under field conditions would do to control nemas.
Some soil samples containing nematodes were placed in the central part
of the tract béfore it was flooded. The water covered the samples on May
22nd and was on them until approximately the same date in September - a
period of about four months. A4 microscopic examination of the flooded
s0il samples failed to disclose any nemas, but when they wére placed in
a greenhouse some time later, galls developed on plants growing in them.
Here again the failure to eradicate the pest is attributed to the survival
of the eggs.

The results to date indicate that about four months flooding
in the seasen of the year when the organisms are active will kill all

nemas, but that even a full year's flooding will not destroy the eggs.

* This examination was made by Mr. Gerald Thorne of thé U.S.D.A. Office
of Nematology, at 8alt Lake City.
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'Thﬁs it gppears that the details of the method to date have nbt §§en such
as to insure definite control o complete eradication of the p_é,_fs.t; Ti:e
ééthod of attack may be modified, however, with a chance of makiﬁg it
é#rective. When, after four months of flooding, the nemas are destroyed,
tﬁé_soil can be drained and the eggs given an oppoftunity to hatéha Be-
fore the resulting nemas have produced any eges, the land should be re-
flooded; If all of the eggs have hatched the second flooding should
destroy the remaining nemas., An experiment of this nature ;g,ﬁontemplated

for some of the drained plots in the Swmer of 1930.

MOVEMENT OF WATER IN THE PEAT SOILS OF THE SACRAMENTO-
SAN JOASUIN DELTA AS RELATED TO IRRIGATION

The Sacramento-San Joaquin Dslta contains about 485,000. acres
of highly productive peat and sedimentary lands. The area is made up of
fracts or islands protected against tide and against surface run-off water,
by levees. Since the surface of these islands is lower than low tide in
‘the surrounding channels, the water is made available for irrigation by
means of siphons and a system of ditches. These ditches, about three
feet wide and four feet deep, partition the land into checks about twelve
hundred fest square. The actual irrigating is done by means of "spud"
ditcheé, about ten inches wide and two feet deep, which are dug each year
by machines. Spud ditches are uaually about fifty feet apart although
some crops do not require such close spacing., Thus a check with the
ditches installed forms a grid. Irrigating is accomplished by damming
up the four-foot ditches which border the checks and raising the water
until it flows into the spud ditches. The height té which the water is

ratsed and the length of time it is left in the spud ditches varies greatly
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with the different crops. The subirrigation thus accomplished tends to
accumulate on the ground surface any alkali that may be present in the soil.

Experiments were carried on with a view to obtaining some facts
a5 to the underground movement of water. The work laid out consisted of
two parts: first to see if the interval between spud ditches could not be
ingreased; and seoond, t0 determine the route of movement bf underground
water in an irrigated fisld. The means employed to investigate the inter-
val between ditches was a line of wells which showed the depth to thé
water table. Specially designed probes were used to detect upward or
downward movement of underground water. More detailed descriptions of
the wells and'probes will follow later.

The site chosen for the work was a field at Camp 10, King Island,
which was approximately one thousand fect sguare and about one thousand
feet from the levee at the nearest point (Plate 5). The spud ditches,
sach about 450 feet long, were installed in the south half of the field,
at right angles to the south side and parallel to the west side. They
were dug, starting’at a point about 75 feet east of the west side, and
thence toward the east side of the field, at intervals of 25, 50, 75,

100, 150, and 200 feet, respectively, seven in all, and designated as
ditches A, B, C, D, E, F, and ¢. Beginning at a point 110 feet west of
the westerly bordsr of the fisld and about 225 feet north of the south
boundary of the field, & line of test wells, dug about four feet deep
with a six-inch post hole auger, was located, traversing the ditches at
right angles. Wells were located five feet from each side of spud ditches
with a sufficient number of wells in between the ditches to indicéte the

character of the water table and also a few near the four-foot ditches
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on the east and west boundaries of the field. (Plate €}. A hub w§% §gt
o#er each woll and ditch so that elevations'of the water surface 05u1d~be
obtained. Ten probes were installed, one 71 feet west of the west side of
the field, ome in the four-foot ditch, and one each in ditches B, C, Q, and
E, and midway between ditches B and G, C and D, D and E, and E and,F,’as
shown on Plate 6.

On November 6th, water was turned into the spud ditches and
by November 19th it hed reached an elevation in the peét comparable to
irrigation practice and was then turned off., Ths plot wgs allowed to
drain until December zﬁd,.when the water was agein turned in and by
December 6th attained‘the same approximata glevation as previously.

Thus we have in sequence the records of a filling, & draining, and a
second filling.

Profiles taken at transition stages during the above described
operations are shown on Plate 7, The drainage ditch on the east side of
the Tield had a noticeable effect on theJWater table between spud ditches
east of Ditch E, as shown on the profile of November 19th. Such a marked
effect at this distance was not anticipated, However, the sag which
appeara shows that the four-foot ditches have a véry positive effect omn
the elevation 5f the ground water in the checks. The profileg of November
6th and December 2nd (Plate 7) show a condition that is not popularly be=-
lieved to exist, i.e,, when the spud ditches are not in use the water table

rises quite abruptly near the four-foot ditches and is then a fairly
straight line clear across the field to within a short distance of the
next four-foot diteh. This‘conditiqn is not in accordance with many

drainage publications which show an arched water table between drains.
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Howé%%r, there is at least one recent publication which shows re@ults‘
similai to those described above. (Slope of Water Table in Tile‘®rained
ignd, Ww. W, Weir, Calif, Agr. Expt. Stat.'Hilgardia,'le. 3, No. 5, 1928).

| Table 60, showa the average elevation of the water in the wells
in each strip between ditches, the wells next to the ditches havigg‘been
omitted. The reason for this omission is that the tide affected thé elev-
ation of the water in the ditches and consequently in the wells negr them.
Mogt of the material shown in Table 60 is presented in graphic fqgﬁ on
Plate 8. These graphs show that the greater the distance between ditches,
the slower the water is in rising - as would be expocted. Duriné the
drainage period, however, the water moveg down at a practically unifomm
rate in all strips, reogardlassaf width. The profile of December '2nd, Plate
7, also shows the above condition, i.,e., the water table sinking fairly
uniformly over the whole area. It would appear from the>foregoing that
the water moves vertically dowﬁward through the upper layers of the peat
to the more porous and less compacted lower layers, through which it moves
horizontally to the drains.

Another comparison of these ﬁata is made in Table 6l1. The
figures shown indicate the rates (in feet per day) at which the water rose
in each astrip of land betwsen spyd ditches. During the first filling when
the peat was relatively dry the filling took placé at a much siower rate .
than when it was filled fhe second time. The drainage took place at a
fairly uniform rate.

From tﬁe profile of November 18th, Plate 7, it appears that
such crops as potatoes, onions, and celery, whieh are very exacting in

their water requirements, especially as regards the height of water
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TABIE 60

AVERAGE ELEVATION OF WATER IN WELLS BETWEEN DITCHES,

GROUND WATER INVESTIGATIONS, KING ISLAND - 1929

(Elevatlons in feet above assumed datum)
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—_—

% Number of Wells ang ]

s e e
Distance between Di tehests

: Date : tlmﬁ : A toB: B to C: C to D: D to E: E to F: F to G:
: : : 1 well:® Wells:4 Wells:4 Wells:4 Wells:4 Wells:
: .in Days, 5 poet:50 fest:75 feet:100 Ft.:150 Ft,:200 Ft.:
- RISING WATER TABLE .
i 11-6 @ : 05,66 ¢ 95.62 : 95,681 : 95,54 ! 95,43 & 95.25 3
: 11-7 : 1.2736: 95.85 ¢ 96, 18 : 95.82 : 95.80 ¢ 95.49 95.28 @
s 11-8 : 2.3395: 96.95 : 97.31 : 96,59 : 96,16 : 95.87 t 95.58 ¢
: 11-9 : 3.3000: 97.76 : 97.90 : 97.17 : 96.61 06,29 : 95.82 !
: 11-11 ¢ 5.1486: 97.66 7 97.69 : 97.41 : 97.05 : 96.79 : 96.28
1 11-12 : 6.3892: 97.81 : 97.90 : 97,58 ¢ 07,22 : 96,98 : 96.44
1 11-1% : 7.3521: 98.46 : 98.40 : 97.91 : 97.44 : 97.19 : 96.64 :
s 11-15 ¢ 9,1202: 98,37 @ 98,39 : 98.17 @ g7,.,81 ¢ 97.52 § 96.94
¢ 11-190 :13.3257: 98.32 @ 98.34 : 98.23 : 98.07 : og7.88 & 97.34 !
: FALLING WATER TABLE :
: 11-20 :14.2653: 97.79 @ 97.76 : 97.85 ¢ ov.79 ¢ 97.67 : 97.27 :
¢ 11-21 :15.0452: 97.67 : 97.67 : 97,71 : 97.64 ¢ g7.p64 ¢ 97.18 ¢
: 11-22 :18.0785: 97.52 ¢ 97.60 : 97.58 ¢ 97.50 ¢ 97.40 : 97.08 :
: 11-25 :19.0847: 97.23 @ 97,32 : 97.28 : 97.87 : 97.10 ¢ 96.88 :
+ 182-2 :126,0881: 96.65 : 98,77 : 96,76 : 96.74 : 96,65 § 96,37 i
: RISING WATER TABLE :
t 12-3  :187.3333: 97,63 3 97.95 1 97.37 : 97.11 ¢ 06,94 ¢ 96,55 ¢
+ 18-4 128,0507: 98,33 : 98,36 : 97.74 i 97.39 ¢ 97,19 : 96.71 :
: 12-5 :29.154%: 98,24 : 98.28 ¢ 97.97 : 97,66 : 97.42 : 96.95 ¢
: 12-6 :30.1242: 98.11 : 98,19 + 07,98 : 97.756 : 97.58 : 97.07 :.
*Data for wells adjecent to ditches are omitted.

TABLE 61

RATES OF RISE AND FALL OF W.IFER IN WELLS BETWEEN DITCHES,
GROUND WATEZR INVESTIGATICNS, KING ISLAND, 1929

: gtrip betwzen-Ditches: Flrst Wllllng aeand Filling @ Draining :
: . Width :Number :Number :Rate of:Number :Rate of:Number :Rate of:
:Diteches: in 3 of : of tRise, Ft: of Rise., Ft: of :Rigea. TG*
: + Peet : Wells : Days :per Day: Days :per Day: Days 1 pex D_I
f AtoB: 25 3 1. i 7.35: 579 1,08+ 847 : 12,74 © .097 :
¢! B toC: 80 : z' . nw.35: LZ78 : 1,98 ¢ .B02 : 12.74 : .084:
: C to D 75 : 4 s 1%.33% ¢ ,197 ¢ 3,08 ¢ .392 : 12.74 : .09z :
: D to I 100 : 4 P 12.3% ;0,190 + 4.05 @ .249 : 12.74 : +089 *
: B to 180 . s 4 : 1%.3% : .184 : 4,05 : .222 : 12.74 : .086 :
: F %0 G: 200 : 4 : 13.3% : 157 : 4.05 @ L173 : 12.74: .076 ¢
NOTE: Data for wells adjacent to ditches are omitted.
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.,table can not be irrigated effectively if the spud ditches are at 1ntar-
vals materially more than fifty feet, because there would be too much
variation in the depth of soil above the water table when the ditches
are farther apart. Sugar beets, while hardly in the above group, w@u;d
probably be irrigated proﬁerly if the space betwsen ditches were 75 feet.
With such crops as corn the distance could probably be increased to at
least one hundred fest.

| The second partiﬁf the experiment has toﬂdo with some particular
feature of the movement of underground water. A probe has been‘developed
designed to- detect vertical components in the direction of mevement of
underground water. As here employed, it consists of s three-quarter-inch
pipe with a wooden point'on'the lower end apd a half-inch hole iﬁ the pipe
Just above this point. Probes were installed in pairs, one with an open-~
ing five feet below the ground surface and the other ten feet below the
ground surface. After being driven down Flush with the ground surfgce
«and alongside each other so that thé‘holes are outside, they are clamped
rigidly together at the top. Follawing this each probe is "developed"” as
a well by means of a force pump, so that the water may have free ingress
Or egress.

When the Watef stands higher in one well thaﬁ in the other, a

vertical component of direction of flow is indicated. In Table 62
these differences in elevations between the five and ten foot probes are
shown - positive quantities signify that the water surface im the ten~-foot
well was the higher,vindicating an upward flow, while negative quantities
signify that the water in the five-foot well was the higher, indicating

a downward flow. The results for the first pair of probes, as shown in
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TABLE 62

DITFERVNCES IN ELEVATIONS OF WATER IN FIVE AND TEN FOOT PROBES
GROUND WATER INVESTIGATIONS, KING ISLAND, 1929

Differencaes in Feet)

H tation and Location of double Probes
Elapsed + 3014 10 24 03:2+4 2812+ 53:2400.5:5 4 28:3 4 784 4 £6:5 4 033
Tims @ West. : s Be-: : Be-: : Bo-: : Be- ¢

L 13

Date ¢ in ¢ of :4 Ft.:Ditch:tween:Ditch:tween:})itch:tween:Ditch:tween:
: Days :4 Ft.:Diteh: B  Ditchex C Ditches: D Ditches E :Ditches:

: :Diteh: : B & C: :C&D: - :D& E: B & I3
RISING WATER TABLE :

: i~.004:+,027:-.009:-,017: .000:~.014:+.001:4.007: .000:=.014:
1 ¢ 1.0902:-.001:=.510:=.032:~.0153:4,003:=.012:4.009: 4,005+ .004:+,006:
11-7 : 1.2089:+.004:-.199:=,084:4,001:=.306:+.001: =, 038 :+,008:=.607 :4+.003:
1 P 3.0871:+,007:%,164:-1.168:-.0§7:+.0082+.018: = . 33514.029: =, 2751 +.047
1 P 3.3364:+,005:~,008:~1.6071~,057: =093 4.000:«268:+.038: =331 14,064
11-11: 5.1871:+.007:-,138:~.598:=,022:-,056:=.002i=.171:+.022:=.281:+.0465¢
11-12: 6.3642:~.011:-.029:=,604:~.034:=.047:=,002: =153 42020 =.179¢+.045:
11-13# 7,3857:~.008:~.048:~.860:~.028:~.030: 000:~,117:4,0342~.197:+,086:
11~16: 9.1649% .000:-,083i=,441:~.083:~,011:~,018:+.067:4.,030:=,100:+.055¢
11~19:13.3622:+.013:~.057:~.000:=,029:~.029:-.018: =, 0482 +.007:=.062:~.0023

: FALLING WATER TABLE
$11-20:14.29703-,004:+.3275+,477:~.016:+.018:-.027: ,000:=.009:+,038:~.036:
$11-81:15.0768: +000:+,371:+.458:~.019:+,009:=.031:=,018:=,009:+,016:~,035:
$11-25:19,1116: .000:+.338:+.394:=.027:+.008:~,026:=.017:=,010:=,010:=,034:
1128-2 :26.1068:+.001:+, 257‘4‘.51'?--.024 +,006:~,0818=.004:+.017:~,011:~.031:

. W

RISING WATER TABLE |
:12-3 :27,35906:-.001:=,391:=10081~,055:=.161:+.002: =297 :4.012:~,8128:4.0163
118-4 :28,0763:4+.005:=4151:=10313,0322=.037 +.013:=,080:+.011 =, 173:+.036:
112-5 :29.18461~,009:=.075:=,792:~,021:~.167:=,0102~,035:+,026:=,101:+,042:
112-6 :30,1561:+.0085-,112:=.800:-,033: -, 183« 0135~ .052 +,004:~,087 :+.019:

NOTE: Plus readings indicate that the water in the ten-foot probe was high-
est, showing an upward flow. Minus readings indieate that the water in
the five-foot probe was highest showing a downward flow.
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Table 62, do not indicate a material upward or downward flow. Therefore
the flow must have been horizontally through the peat because the water
in the‘wells rose 1.67 feet during the first filling, Jjudging by the five-
foot well. The probes in the four-foot ditch show in positive fashiom,
the action of the water when the soil is being filled and also when
draining. Starting on November 7th, the downward flow is very marked but
becomes less as the ground fills up - then on November 20th drainage started
and the action was reversed. 1In a general way the wells in the spud ditches
exhibit this same behavior while irrigation water is in them. When irri-
gation is stopped and the water table drops below the bottem of the spud
ditches, the probes in the ditches indicate the conditions of the field
water table, i.e., a uniform downward flow over all but the marginal arcas.
The action of some of the probes between ditches is not entirely consistent
or uniform. During the firét filling, for exemple, the probes between
ditches B and C indicate a downward movemsnt of water while the probes
between ditches F and F indicate an upward movement and the two probes
between show the transition from the former to the latter. As a whole
the probes show the conditions that were expected, i.e., when irrigating,
water goes down at the d4itches and rises in the middle of the strips; and
when draeining, it goes down fairly uniformly over all but ﬁarginal areas
near the four-foot ditches.

Since the conditions as described prevail, it might be of interest
to gonsider the smount of fresh or irrigation water suppliéd to the soil
in relation to the water already present. Consider a part of a erdpped
field where the spud ditches are Fifty fest apart and the peat is fifteen

feet deep. TFach "spud" ditch will be supplying a strip of soil fifty feet
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wide, twenty-five feet on each side of the ditch, and fifteen_fbet deep,
with irrigation water. Thus, with tﬁe water table two feet frqm the sur-
face, sach lineal foot of ditch will represent six hundred and fifty cubic
feet (13 x 50) cf soil below the water tsble. Some earlier experiments
indicata the volume of free water in saturated peat amounts to about one-
eighth of the volume of the soil. From these figures it is evident that
there are about sighty cubic feet of free water in the soil for each lineal
foot of ditch. This amount is equivalent to a surface application of 1.6
feet which is probably less than the average use. Therefors if the above
amount, 1.6 fset, is applied as irrigation water in the spud ditches, the
gsame water in the s0il will tend to be replaced with the fresh water as
shown on Plate 9., Consequently sineée the fresh water replaces the sour
water and the latter is used by the plant and surf;ce evaporation, any
soluble salt (alkali) will tend to be deposited at or‘near the surface
of the soil. _ . |

Due to the conditions just mentioned, several methods of remov-
ing the alkali have been employed with more or less success. One system
is to use a gopher plow to open up subsurface channels leading to the
four-foot ditches and then flood the surface, The water passes down to the
channels and is carried by them to the four-foot ditches. This is probably
the most effective system in use but is quite costly. Flooding is the
system most used. The flooded area varies from one check up to & whole
island, The results obtained aré not entirely satisfactory. A third
method is'to run water in'every alternate spud ditch allpwing the other
ditches to act as drains. This system is probably the least successful

of the three and is not practiced extensively. About as many combinations
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~ and modifications of these three systems are used as thers are farmers
attempting alkali removal by the use §f water. Upon one point hoﬁeveﬁ;‘
all are fairly well agreed, and that is, that it is desirable tﬁ replace
the sour water in the so0il with fresh water. Theories‘as to the maghitude,
rate, and directiqn of underground water movement are various. Moast of
them are based on casual observations and inference rather than on definitel:
established facts.

Fran the results of this experiment, a type of alkall removal
has suggested itself which may merit trial,las it appears likely to
prove both practical.and effective. Consider, for instance, a check about
twelve hundred feet square from which it is desirable to remove the alkali.
Make & basin two hundred feet square in the central portion of this check
with levees high enough to permit flooding the whole surface of the basin.
Then make a basin one hundred feet wide around this central basin and con-
tinue making similar bagins successively to the borders of the check. This
would mean about four basins around the central basin. A surface ditch
would then be constructed to the ¢entral basin to earry wate; to it. Lower
 the watgr in all of the ditches adjacent to the check and then turn water
into the central basin. ILeaching will ther take place as shown on Plate 10.
After tests have shown that the alkeli (practically all sodium chloride
in this regiou} has bsen leached from pha area, flood in addition the
ad jacent basin and so on until the whole check is flooded. This method
gives to each portion of the check in succession from the center outward
a channel of escape for the dissolved alkali, whereas flooding the whole

field weuld not facilitate leaching of the central portion.
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PLATE 10
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~ Conclusions

A fifty-foot spacing of spud ditches is probebly about the
maximum desiraﬁle distance for erops such as potatoes, celery, and onions,
while sugar beets might thrive with the ditches seventy-five feet apart.
Corn could liksly be grown with ditches a hundred foet apart or even fartﬁer.

Thse water table in a cheeck or fisld asbout one thcousand feet squars
rises abruptly near the ditches and then is practically level across the
field.

Irrigation water spreads initially‘but a short distanee later-
ally froﬁ.spud ditches. T4 first sinks dowh to the lower layers of the
peat, thén moves laterally, and finally rises vertically. This character-
istio ﬁovement concentrates alksii on the surface of the soil.

A suggested plarn for alkali reclamation would be to subdivide

- the chscks to provide a small central basin with other surrounding basins;
~to keep the four-foot ditches open and successively flood the central

and surrcunding basins unvil leaching is accomplished. .

SEDIMENTARY TAND INVESTIGATIONS

Consumptive Tse of Water by Aquatic Plants

The twelve soil tanks which were received from Madford Island
and get in Reclamation District ©99 in 1926 are still in plaée at that
location.

In 1922 1% wes decided to use them to determine the consumptive
use of water by aquatic plants. Tules and cattails found g?owing in ‘the

vicinity were therefore dvg up and transplanted to the tanks. In digging




127

up the plants the wofk was done with some care, so that the roots wers
imbedded in a c¢ylinder of earth nearly a foot high and of the same dia-
‘meter as the inner cylindsr of the soil tank., The old top soil was taken
out of the tank and the excavated cylinder of earth and roots placed in
the space thus provided. Catteils wers set in tenks numbers 1 to 6, in-
clusivs, aﬁd tules in numbers 7 to 12, iﬁclusive, the work of transplant-
ing to tanks numbers 10 and 11 being done on June 20th, and to the other
tanks on June 27th. All were wetered when set, tanks numbers 10 and 1l
on June 25th, and all tanks on July 3d end July 9th, The records of the
amount of water sdded and of elevation of water surface in the snnular
space in the tanks were begun on July 15th. Observations were made and
water added at iiregular intervals of less than a week until the end of
August; thereafter regularly weekly dates for observations and attendance
were established. The soil surface in the tanks was submerged at each
wgtering to a depth of from two to four inches, Usually, by the time of
the next watering, the soil surface was uncovered and a water table
‘established some inches beneath.

The transplanted cattalls grew to maturity, and in the meantime
two additional erops ceme up about August lst and October lst, respect-
ively. The later crops, especially the sccond, made fair growth but
did pot mature. ’& fow tules also appearyed and grew in the cattail tanks.

It wes estimated on August 13th that about ten per cent of the
trangplanted tule étalks were dead, and by the end of the ssaszon probably
all of the original transplanting were dead and had been replaced by a
younger growth. The tules of fhe peat region of the Delta grow to a

considerably greater height than those in the tanks, and casual obser-
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vation indicates that the fank tules were somewhat smaller than vhe gen-
eral run of those growing in the vicinity. In September the beet.fygqﬁh
passing on the earth road near the tanks caused the plants to becamé‘
covered with a thick coating of dust. The inference from the several
facts which have just been noted is that the tule areas of the delta
may consume water at a rate even higher than that which is submitted:

below in Table 63, as a result of the tank experiments.

TABLE 63

CONSUMPTIVE USE OF WATER BY CATTAILS AND TULES GROWN IN TANKS, -
RECLAMATION DISTRICT 999, JULY 15TH TO NOVEMBER 30, 1629

(Quantities in Acre-feet per Acre)

Tank

Potal

s se

f Number f igigl : Aug. f ‘Sep. i Oct. f Hov. : f f
: 1 ¢ 1l.14 : 2.76 : 2.82 : * :  * . : :
: 2 t 1.1% 3 2.59 : 2,17 : 1.77 ¢ 0,98 ¢ B.64 :Cattails:
¢ 3 : 1.8% ¢ 2.58 ¢ 2.02 3 1.71 : 1,10 : B.u4 tCattails:
: 4 1 0.08 : 1.98 ¢ 2.49 ¢ 2.06 : 1.29 : B.80 iCattails:
H 5 : 0.92 : 2.44 : 2,56 i 2,03 : 0.92 : B8.87 :iCattails:
: ] Tt 1.04 i Z.43 : 2.80 : 2.8 : 1.22 . : 9.52 :Cattails:
: 7 : 1.30 ¢ 2.85 ¢ 2.50 : 2.283% : 1.40 : 10.38 :Tules :
s 8 : 1.33 : 3.03 : 2,56 : 2.31 : 1,49 : 10.72 iTules 3
s 9 : 1.21 3 S2.81 ¢ 2.39 : 1.99 : 1,19 : 9.59 iTules :
H 10 : 1,18 : 2.88 : 2,32 : 1.87 : 0.99 : 9.22 :Tules :
: 11 : 1.34 : £.87 : £2.26 : 1.76 : 1.17 : 9.40 :Tules :
: 120 & 1.32 : 2.73 & 2.09 ¢ 1.73% : 1.18 ¢ 9.05 tTules :
: Meansg™*: 245& t 8.65 3 2.36 @ 1.97 : 1,18 : 9,34 :Tules & :

L]
* s

:Cattails:

-
»

-
.

¥ mank Numbsr 1 in bad order and abandoned.
*%* Pank Numboer 1 not included in the calculation of means.
*¥** Moan of the July period calculated for a full month of 31 days.
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CHAPTER VI

SALINITY

The salinity inVestigétioﬁ in 1929 was greatly enlérged énd
extended beyond that of previous‘years. This was occasioned by the decision
of the State Eoginesr to meke the investigatiéns beginning in June, 1929,
the basis for an exhaustive and conclusive report of the salinity situation
to be submitted te the 1931 Legislature as a part of the State-wide Water
Resources Investigation but with particulaf refersnce to the propdséd Salt
Water Barrier. Under this plan all field work in comnection With the ex-
tended investigation was conducted under the direction of the Water Super»A
visor.

Asia gpecial report to be puﬁlished by the Division ms a part
of the Water Resources Investigafion will present in detail both the
field and office stud&es conducted since June, 1829, together‘with analyses
and eonclusions, the presehf chapter of this geport is confined to a
presentation only of the field data obtained corresponding to a continu-
ation of the preavious years' investigations;

As ocutlined in previous reports the purpose of these investigations
has been to establish as clearly as possible the relation which may exist
between the discharge of fresh water to the delta through the rivers and.
the advance and retreat of the salianity. In years of low stream flow it
has also hed the additional purposs of supplying information to delta
water users in order that thelr irrigation operstions might be s0 regulated
a3 to avoid the use of excessively saline water.

The scope of the investigation each seasson has bsen such as t0

insure that samples of water to be tested for salinity would be taken at
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regular intervals at a sufficient number of stations throughout the delta’
and in the upper bay region, that the advance and retreat of the selinity
f%om early Surmer to late Pall would be campletely recorded. In 1929, how-
e?ﬁr, the number of stations to fulfill this requirement was considérably
sxcoeded dus tq the enlargemeont of the investigation to cover every pos-
sibie angle. In éll, from June to November, samples were receiveé from
seventy~six stations and continuous sampling throughout the year has been
established at fhirty-four stations. Tables 65 and 86 give a dascription
and present the results of all sampling in 1929 for those stations which
were also maintained in years previous to 1929 or those newly established
in 1929 which will be maintained in the futurs. The results of the samp-
ling at all of the 1929 statioms including those special to the 1929 in-
vestigation will be presented in the separate report to be published by
the Division 1in connection with the Water Resources Iavestigation.

Although the 1928-29 seasonal run-off té San Francisco Bay
was only 41 psr cent of normal, the minimum flow of the rivers to the delta
wes mors nearly similar to that of the 1927-28 seasoﬁ in which the total
run~-off to the bay was 75 per cent of normel. Apparently reflecting this
condition, the salinity encroachment in 1929 was similar to and very |
little farther into the delta than the 1928 sncroaéhment. In 1929, the
limit in the delta area above which salinity in the channels did not reach
100 parts of chlorine per 100,000, passed through the central portions of
Brannan and Twitchell Islands, through the lower portioun of Framks Oract
and through the central portions of Bethsl and Hotchkiss Tracts.

Table 64 presents a comparison of the maximum salinity at bay snd

“elta dtations for the years 1924 to 1929, inclusive, =nd Plete 11 shows a
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somparison, for the 1929 season, of the river discharge to the delta and

~the salinity at certain stations.
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TABLE 66

SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UFFER Bays, 1929(D
Samples taken by loc¢al obssrvers approximately one and one-half hours
" . after high high tide. '

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

L e AR Tt ST

: 'y | B
: Station AN :
: 1.2 3 b6 2 10 : I : 18 ;e :, 26 .1 30 ¢
s H ‘ S
: ' s ‘San Francisco, San Pablo & Suisun Bays :
: Point Orient + 1530 : 1510 : 1590 : 1480 : 1560 : 1620 ¢ 1660 : 1410-:
: Point Davig : 280 : oL0 ¢ 1000 ; 1210 ; 10%0 ; 1160 ; 1040 ;*1010 ;
: Bullhead Point : 730 : *630 : %580 ; 880 ; 960 ; *6H0 : *620 ; 70 :
: Bay Point : 250 : 410 : 30 ¢ 420 ; 590 @ 500 ¢ W60 3 300 ;
: O énd & Ferry - 1 20 42: B4y 923 1B2: J5: i+ 5l
: . | Sacramento River Delt# :
s Collinsville s 17 17+ 1B %M9; 16 36 38r 15
: Emmaten : T 6: "3 g by 5: My by
: ' ¢ 4
: . H San Joaguin River Delta Fi
: Antibch : 8: 11 : 12: 15 3¢ 17 ¢ 14 142
: Jersey : 5 1 7: 5: 61 t % g 1
 FEBRUARY ;
. . A R " A N A —rr ”‘.i’i e :
] H San Fi'ancis;:o,' San Pablo & Suisun Bgys A
: Point Orient $ 1410 1 1500 ; 1350 @ 1330 : 1390 : 1530 ; 1420 = -4
; Point Davis 4 950 : 880 ;. 720 ; *580 ; T60 1 850 1 760 ¢ 1
* Bullhead Point 3 9BO : *390 : 40O : *300 : *370 ; *420 ; 340 : o
: Bay Foint + 460 ; 14Oy 60 ; *1B2 ; R06 <1 %60 ¢ -
: 0 and A Ferry 18 93 6 YW 9 12 MOy :
3 t v : , o 1
: : Sacramento River Delta 1
1 Collinsville Y 8: by 8 1 51 9: %8 :
¢ Emmaton ¢ 6: B¢ Wy 3 3 5 & 4 -~
: : . San Joaquin River Delta *
: Antipch 1 12 g 6: - 9, 8+ %0 ¢ :
: Jersey t 10 g 4 10 X2 T 13 2
: r ' ' . :

E

Y e M L a O e B TG R e s  HhoA e i O ke e

"&1).566 note (1) Table €5,
* Semples talen 8t low high tide.



TABLE 66 (LONTINUED)

Y

SALINITY OBSERVATIONS. $AGRAMENTO-SAN JGAQUIH DELTA AND UPPEH BAYS, 1929
Samples taken Dy local observers approximately one and oneg~half hours
after high high tide.

Salinity ex_pressed in parts of chlorine per 100 Obw pa.rts of water.

H Station ‘ ' ‘ e _ o
: r 2 6‘:10:14118.:)2__2:2_6;_:,")0
; , §an Francisco, San Pablo & Sﬁlsun Bays
: Point Orient s 1420 : 1530 : 1540 ; 1350 : 1390 : 1450 ¢ 1440 ¢ 3uAO
: Point Davis t 750 3 1050 : 1140 : *660 3 : %740 : %40 @ *610
: Bullhead Point : B70 ¢ *TBO *620.4 490 : 350 : %390 : L2O ; 250
; Bay Point ¢ %200 1 430 : 1 %110 ¢ 190 ; ‘250 : *160 : 150
+ 0 and A Ferry : T4 16 g 7 gy 7: 8 ¢ % 2 5
: Sacramente River Delta L
s Collinsville i 9 g: 5 6 3 g 3 My 3
: Bmuaton ! Y i 3 5 4 5 ¢ [T B8y " 4
; . , San Joaquin RiVer Delta . .
'+ Antioch 3 7¢ 8: 13: 6 3 I 8 ¢ "1 : 5.
. 3 APRIL
: — — , —_—
i : : San Francisco, San Pablo & Suisun Bays
s Point Orient : 1360 & 1530 3 1590 ¢ ; 1470 : 1520 ; 1410 : 1600
:+ Point Davie : 810 : 930 ¢ 830 ¢ 820 ; + *B10 : *650
't Bullhead Point : 530 : 50O ; 510 ; 7MO ¢ 600 3 H6O : 590 : 300
: Bay Point + 170 : %260 : 290 1 290 : *310 t *180 : ™i70 :
: 0 and A Ferry 1 FL oy MY o *22 23 ¢ ¥l ;  *9 ;¥ ; M2
: ; : Sacremento Biver Delta |
¢ Collinsville : U *gy W 10: M ¥ Y% 2
: Emmaton : 2: ¥ '*g : 51 %3 s Mo :
| : ‘ San Joaquin River Delta
: Antioch T by W 5: 12 %9 7¢r <10: 3

- (1) See note (1) Table &5.
* Samples teken at low high tide,

s ws e Um SW e8 we Wé e Ve WR_ev b we Wh B4 =b su sm wd be e» A€ sb o e s

ow ww 9& sy me *8 =wb =&



TABLE 66 (CONTINUED)

after high high tide.

, fs taken by 10@&1 dbservera appr@ximately one and one-half hourﬁ

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

139

()

am SN MK S8 Sw BB py RO sk ep 65 TH WS w8 b 4¢

as #% Ba wa we 4% S8 €8 sESy) & ae -

#r ®9 w8 o8 sw ¥¢ aa

we ww uw we

e 4% Be WE 4% ¥ ww s da »¥

e € BF e WS WE BN T wp WR Sa Wwe #§ ¥ WS ¥ 8 WE W

* Semples taken at low high tide,

ftation : N MAY . i
‘ s 22 B 1 10 3 b .18 .22 : 26 1 30
: San Francisco, San Pablo & Suisun Bays _
Point Orient : 1210 @ 1550 : 1520 ; 1540 ; 1440 ¢ 1550 ¢ 1470 : 1560
Point Davis 1 590 ¢ %820 : *740 : 800 ; 710 : ¥930 : 660 ¢ *g10
Bullhead Point « *2L0 L 530 : 610 : 650 : 520 ¥ *Bu0 : N30 : TI0
Bay Point : : #1040 ; %108 ¢ *158 § %104 ¢ %110 :+ 50 ; *250
0 and A Ferry : %0t %17+ MO 7 % : M0 ; "2
: Sacremento River Delte -
Collinsville s M3 Wy My 11 %5 r *TT: T: #5
Bmaton Wy % My 3y : %% 3 "
Three Mile 81, Br, : : 1 ; : : 4 0w
Rio Viste Bridge : : H H : T ¥ W
Isleton Bridge : t : : & ; : 5
Liberty Ferry : ! H 3 : : : g1 %
Howard Ferry : H ' : t : : !
Walput Grove : : 3 : t 3 H : 3
Paintersville Br., ! : : : : t N
Hood Ferry : : ! : : 3 H hoooo w2
Freeport Ferry ! t : : ! : : W
? San Joaquin River Delta
Antioch : 5 1 5: 10 6 : 2+ 2 2 ™
Jersey : H : : : : : r
Webd Pump : : ¢ : : ! H r ¥
Holland Pump : : 3 H : ' : : M
Orwood Bridge (2) 1 : : ? : 1 t 10 : %2
‘Middle River P,O. ¢ ! : ¢ [ : : 18 ¢ W4
Mansion House H 1 : : : : 3 v v
Mandeville Bump : ! : ' : : : "9
Rindge Pump H : : : t : 3 T
Williems Bridge : : 1 : ! : : 7+ *8
(1) See note (3) Table 65. .
(2) Prior to Junhe llith samples were taken at Palm Tra.ct (Orwood).

an %



SALINITY OBSERVATIONS,
" Samples tacen by local

Balinity expréssed.’iu parts o
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TABLE 68 (CONTINUED)

SACRAMENTO~SAN JOAQUIN DELTA AND UPPER BAYS
observers apporximately one and one-half hours
after high high tide | |
f chlorine per 100,000 parts of water.

Station

21y

a® se B8 e NS TV sa &8 AR 4e wa FF S W& ad w8 S we 4o

oq am ¥m we = 24

e eo ®» »e

"o 88 4p SE se

e %4 s

Point Orient
Point Davis
Bullhead Point
Bay Point

0O end A Ferry
Innisfail Ferry

Collinsville
Emmaton

Three Mile S1. Br.
Rio Vista Bridge
Isleton Bridge
Liberty Ferry

: Howard Ferry
Sutter Slough
Little Holland Ferr

R 4o

Walnut Grove !
Paintersville Br, @
Hood Ferry :
¥reeport Ferry :
Sacramento " sy
§. W. Pt.

Cemp 33 . .. :

Tyler Island Ferry ;
Camp 11 | s
Ceamp 29 (ferminous):
Camp 25 . :
New Hope Bridge !

Camp 20

e S8 42 S8 28 &

4 B0 AW WE o6 As Su 48 Aé PE 2k & L% 48 49 ae ou jen es ee
fa 28 se B8 e Sh SE s e B Ls Be s 28

EF N N N.¥

e sy 40 w8 ew

JUNE o
6 I ;18 : 22 : b .:
San'Francisco. San Pablo & Suisun Bays
1610 : 1530 : 1500 : 1&30 ¢ 1390 : lggg?
*1030 g t 940 s o 780
1020 : 770 ¢ 750 : ;- 650
Lo ¢ : 5%0 ¢ H0v: 350 3 250 :
w72y s 65 1 ;fig : 73a
: ¢+ .130 %150 ¢ *LRO ¢ .
Sacramento River Delta |
26 ¢ + %28 ¢ ‘MO : Mg B
oy g 2 % ¢ Mg : i g
TR 2. ¥y %3 : e
- A 6'; tH D3 M 1
2. 3 "y 1 s 6y
“¥15: 7t ¥ : 3+ 5%
%33 2 : ) : st ‘*65: I
My %3 W r e 3t
%2 T: % r @ 3
: 3% 3+ 3 o213 %":
by 3 L 3¢ 5 >t
w5 : 3.; % 3.3 3 Nee
©2: 3 *ﬁ t 3 ’g .
2: 3 : 2 ) 4 53
h. kelumneuniver Delts
* oy oW 1 : :
.3 Y. My i 33 :
2: 3 ¥ : 2 3
®7.: T2 T : 33 :
*3 1 3 ‘*5*: : %': :
w2y w2 : 1 :
Wy 4 : %9 ! 11 t

(1) See Note (1) Table 65.
* Samples taken at low high tide.

e s ae B ww AW
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SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER Bavs, 1929()

B

e s

byt

i

: Station : JUNE (COJE;JUED)_ B
: : 2 s b 3 10 ik s 18 : 28 26 30 ¢
H ‘ $ - Ban Joaquin River Delta _
: Antioch . 51 22: 33: %M6: 15; 1w2: 1 14
1 Jersey : : T "9 12 7: *3: %9 11 : ¥
: Twitchell Is. Pump : o 4o 7 : 5 1 51 6§ 5: b
: Webb Pump o % 4o 4y *16 : 6 : 51 g : 14
+. Holland Pump ¢ %2 %5 11; *5: *\l: 11 10: 10
:+ Central Landing : 6 M ¥2 . K 6: b1 %,
+ East Contra Costa I.D . R & S 8 7: 7: 8% 7
: Qrwood Bridge (2) : ™2 : %11 : 10 : 8 8y %9 : 4« "0
: Middle River P.O. : 12 ¢ ™7 : F: ™9 *3: 11 : 6: *8
: Mansion House - t B ¥ 8: * ¢ ™73 *T: W0: ¥
: Ward Landing- : : Cr 7+ 11 MO 10 9 1l
: Drexler Bridge ¢ H s s+ %7 : %7 *¥5: g M2
: Camp 3% (King Is.) : %10 : ™11 : %8 8¢ T1: 3: 7 s+ *10
: Mandeville Pump : *2: *l: 10 *3: MMl: 9 g: ™2
+ Clifton Court Ferry: "5 : U 5: % ; ¥ 9 : 61 ¥
+ Riundge Pump s %11 s ™Mb 11 : %2 15: 15 9: 133
: Wiiliams Bridee %6 5 1 Y ¥ g: W 91 ™
: Stoekton Gy. C1. ¢ *13: 13 : 10 : . ™Mb B 12 *b6:
+ Stnckton s %06 : 8b: T6: *6: B4 671 *T1: 94
: Mossdzle Bridge :+ % : ¥ : 6: H5: 5 *-: 12 -1l

28 ek WR e € 4% A e B @b €5 e I ¥ ey

tce note (1) Table 65. -

(1) ge :
(2) Prior to June lYth samples were taken
*SQ

mples taken at low high tide.

at Palm Traét (Orwood) ...
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SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPFER BAYS, 1929
Samples taken by local observers approximately one and one-half hours

after high high tide.

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

s 24 e

we g wm S5 Wm p¥ s ke AE S% a¥ G4 B WP s b e M Py B0 NG es b4 % FE A& 46 U wé ¢4 e

e uwe e

3 Station ! S JULY e -

: . 3 2 6 : 10 : 14 . 18 . e2 26’ : 30
S : : _ San Francisco, San Pablo & Sulsun Bays

: Point Orient : 1600 1 1680 :%1640 : 1660 : 1780 : 1200 : 1620 : 1640
: Point Davis : %980 : 1*1380 : 1160 : 1360 : 900 : 1320 : 1340
: Bullhead Point : 990 : 1030 : 1040 : 970 : 960 : 840 : 1180 : 1260
+ Bay Point : : 880 : 830 : 770 ¢ L3O : 1020 840 1 1110
:. 0 and A Ferry t ¥4 ¢ L42 ¢ 370 : 350 : : *450 : BOO : 580
: Innigfail Ferry ¢ ¥150 2 %225 ¢+ 380 ¢ 370+ 360 : *EMO ¢, 460 : 580
T : : , Sacramento River Delta :

: Collinsville :° %18 : %152 ; 300 ; *200 : : %220 : 360 : 280
: Eomaton Mo s 37 37 ™4 ;. 36 : *28 1 M7 : ¥100
: Three Mile S1, Br. : %6 : % : 19: %g: *0: 36 : 37: 100
: Rio Vista Briage & U 6 : 2 3¢ 6: 33 4. 7
: Isleton Bridge : 63 2: 7: 2: 3¢ 2: 3 3
: Liberty Ferry : %8 e t % %%, 1 2

+ Howard Ferry S L I T : ¥4 Y : Y4 3

+ Sutter Slough s ¥ . ¥ 6 s : oz b6 5 4
: Little Holland Fy. : *6 ¢ T : 7 : ™3 #1: 4 s Ly %%
: Walnut Grove : 6 : 7: 3 3 3 3 8 3 2 31 "
: Paintersville Br. : 5t 7 2 : 3 9 : 61 y ¢ b
: Hood Ferry 1 *T 2: 10o: ®Oo: 7T: T : Y. %3
+ Fresport Ferry s B : g : *7: b 4 s Y ¢ 3
: Sacramento - 3 31 33 3: 2 3 3
3 H Mokelumne River Delta - )

: §.W.Pt. o % . 4y %y %y L oM oW
: Camp 33 v %3 : %6 L %3 %3 L N3 oMy
+ Tyler Island Ferry : "5 : T 6: M " 9: %
: Camp 11 : L TR 5 2 s 5 & 3 : b s 2 3
: Camp 29 (Zerimtnous): *: *1: 3: KL *B: 51 %
: Comp 25 s %3 . %53  F: M H: 5 Y: ¥
: Now Hope Bridge 3 6: 2; *: *%; 3+ 2 *
: Camp 20 s M. MWy . 4 ¥, % 51 ¥ N

(1) see note (1) Tadle 65.
* Samples taken at low high tide.
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SALINITY OBSERVATIONS, MﬂMM%ﬁmewmnmummmmmmm.Q@w

se w0 ea we aE e

—— . e
: Station : Uty (CONTINUEn)

: 1 2 + by 10 3 i o B8 2 @2 26 .30

H H San Joaquin Riwver Delta

: Antioch « 36 : 164 s+ 190 : %00 : 240 : 260 : .250:: 370

: Jersey Po% . w0, 26 *2: 8 : *Wo: 35: 36
: Twitchell Is. Pump 9 : 9 : 9: g: 18: 251 17 : 1l
: Webb Pump ¢ 1h s 6 131 g: 1.0: : = 12
¢ Holland Pump + 13 15 ¢ 9: 10 14 15 g: 12 :
'+ Central Landing : 7 5 3 6@ 6: *9: W 5: %
: East Contra Costa I.D. 9 : g: 11+ 131 12: 8 : 8 10:
+ Orwood Bridge (2) : 10 ¢ 11 : 9g: 13 : 12: 9 8 : 7
. Middle River P.O. : *12: *11; 11: %2 : %1 : 10: *h: *3:
: Mansion House + %1 %7 10 : *0: 123 g ¢ %l H
: Werd Lending : : 6t g+ %13 3 *10: 8 : ¥ :
: Drexler Bridge T 2 g: 12 *L g 15: 13 : *M1: *8:
: Camp 3% (Klng Is.) ¢ %7 : %13 . 9: %11 : 10: : % %0
1 Mandeville Pump : *1: 10: 20: : 13 : 0 12 : *¥0: ¥9;
r Clifton Court Ferry: 6 : 9 : 9: % : 123 Ly ¥ ¥
: Rindge Pump : : : 15+ 19: 213 1W6: 20: 23 :
¢ Williams Bridge 3 & 9 g« 12 : 1l2: 11 : 9: 10:
« Stockton Cy., Club : *20 : 18 : 19 : *27: ¢ 21 : b M1
s Stockton : 92: 8 : 150 ; 150 : 220 120 : 180 : 100 :
: Mossdale Bridge 10 123 + 16 ¢ 11 : 11

(1) See note (1) Table 65.

* Semples teken at low high tide.
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SALINITY OBSERVATIONS, SACHAMENTO-8AN JOAQUIN DELTA AND UPPER “BAYS, 1929(l>
Samples talten by local observers approximately one and one-half hours
after high high tide

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

-

AUGUST

Station

e oo

27 6 10 ; i% ;18 ; @2 v 26 3 30

e e

‘ ' San Francisco,San Pablo & Suigun Bays
1700 %1720 : 1720 « 1740 1 1720 : 1760 : 1720 : 1660

Point Orient
1660

4 ee wa =8

e sy

:

H

: :

Point Davis 3 1460 +*1U460 & 1400 :*1580 :*IMOO ¢ 1600 : %1480 :

: Bullhead Point ¢ 1300 ¢ 1180 ; 1320 : 1220 3 1100 ; 1340 : 1240 : 1360
: Bay Point + 1100 : 1160 ; 1040 : *880 : 1040 : 1140 ¢ 1080 ; 12L0
:+ 0 and A Ferry : 64O ; %540 : 660 ; 800 : 720 ; 6O : B20 : 830
: Innisfall Ferry + ®610 s %720 : TMO ; ¥720 ; 700 ¢ 760 ¢ 770 3 *780
: H] : Sacramento Biver Delta
: Collinsville ~3#300 + 4703 600"y s 580 : ot *4ho + *540
: Emmaton : %gG 3 %138 2 108 @ Y142 ¢ 172 ¢ *20W : 232 : 202
: Three Mile §1. Br, : *84 : 114 : 130 : *126 : *12k : 142 : ¥88 : 162
+ Rio Vista Bridge : 10: 17 ¢ 15: 25 : 29: 35: HO: 57
: Isleton Bridge : 4+ %3, 53 7 ¢ 5 3 61 g8: 13
: Liberty Ferry U N R T - T 4 .
: Howard Ferry : : Mo L L B T T oo
i Sutter Slough : *E : : 1l ¥ 83 : K
: Little Holland Fy. = 4 ¢ ¢ *4 ; L'y #4 . b+ %5 1 Wy
+ Walmut Grove T s My Wy b %3 Ly he 4
+ Paintersville Br. ¢ W ¢ %3¢ M My A7, by by o4
+ Hood Ferry X : ‘s - M W5 3 s b oW
¢t Freeport Ferry s 3 6: My My 33 4 s : 3
: Sacramento ‘ 32 3 3 3 % 3 %y W
t :
: t Mokelumne River Delta _
+ B.W,PL. D%y 7 % % T T "
: Camp 33 - e b Mo 4 : Los :
: Tyler Island Ferry : *5: *5: ": " % : L. b, #
: Camp 11 ;3 TRCR N b 3y L ki %%
:+ Camp 29 (Terminoua) "™ 5 %5 *Z : 31 5@ Yo %
: Cemp 25 ; %% : H: *%: *: 5: 5: %% %%
! Now Hope Bridge : %2 LR N B I
: Camp 20 [ S 8: *T: *5: 6 51 % : *

.
¥

[rs

e

“em w6 mé WE e WA es WA S 4F FS PE UE e 4 S¥ B8 TL GF W oW 40 SE BE e4 e A4e NS A BE 4w =E e

{1) fee note (1) Table 65.

* Samples taken at low high tide.
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SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAAUIN DELTA 4ND UPPER BAys,.lézél

TABLE 66 (CONTINUED)
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e e e e et e i e A ity e e e A P e =t e

(1)

. . ' _ AUGUST {CONTINUED) )
. Station ® s iy i ‘ R PR b ; . *
_ 22 ;6 ¢ 0 : 14 : 18 12 22 : 26 : 30

: o 8an Joaquin River Deltg :

Antioch t 380 ¢ *BB0 : 380 : B30 :: 50O : 540 : 520 : 560 ¢
Jersey : *38 : *¥174 : : %104 & %100 : 224 : 2400t *175 :
Twitchell Is. Pump : 29 : 483 40 : 43 : 763 77 : 5BB.: 44 :
Webb Pump t B9 : ¥*¥16: 43 : 45: 46: 56 : 61 : 80 ;
Holland Pump ¢ 14.¢ 17: 21+ 27 : 26 : 31 : 33: 39:
Central Landing : 8 : ¥g: 8 : B: 14 : *12: 12: 20:
East Contra Costa I.D. 10 : *2: 9: 110: 11 : 9 3 9: 10 :
Orwood. Bridge 3 8: *ip 9: 12: 10 11 : 12: 14 :
Middle River P.O. : *10 : *11: *9 : *12: *10: 14 *11 : *12 :
Mansion House : ¥15 @ ¥g ; *1p ; ¥4 : *¥g ; 9 : *10 ¢ *i2 g
Werd Landing t 9 : *g: Fg o ¥11 ¢ Kz oz 17 ¢ ¥4 ¢ ¥15
Drexler Bridge : 9 : *10: *11': *10.: *11: 12 : *10 : *11 ;
Ceamp 3% (King Is.) : *g g : : : : : s
Mandeville Pump To*1: 11 *f2 s 11 : 13 13 : *ia . v
Clifton Court Ferry : 11 : *11 : *11 ¢ *11 : *23: 10 ¢ *11: 10 :
Rindge Pump t 21 : *26: 80 : *25: 22 :: %30 : 28 : *22 :
Williams Bridge R To 9: 1l2: 12: *g: 11 : *9: o
Stockton Cy. Club : *32 : : *Bo 1 *3g ¢ *32 1 ¥32 o *30
Stockton 120 2 *130 ¢ 160 : 90 ¢ *200 : 120 : 130 : 115 :
Mossdale Bridge t Mz : 10: ¥ r o *11: 10: 12 12 : *10 :

(1) See note (1) Table 65.
tide.

* Samples taken at low high
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SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UFFER BAYS, 1929()
Samples taken by local observers approximately one and one-half hours
after high high tide.
in parts of chlorine per 100 000 parts of water.

- Balinity expressed

1929 . 146

SEPTEMEER

: Station : . ‘
: : 2 1 6 3 10 ¢ 24 : 18 : @22 3 26 ¢ 30
: : San Francisco, San Pablo & Suisun Bays

: Point Orient . 1770 : 1760 : 1740 : 1730 ¢ 1810 :*1770 : 1830 :¥1750

: Point Davis : 1520 : 1580 : 1460 3 1500 : 1530 : 1510 : 1540 1 1540

» Bullhead Point : 1340 : 1370 ; 1210 : 1200 : 1280 : 1350 : 1320 : 1220
+ Bay Point . . 1100 : 1070 : 1080 : 1160 : 1130 : 1070 : 1050
't 0 and A Perry : 720 ¢ 74Ot 750 ; 800 : 630 : 690 ¢ 700 3 *560

. Innisfall Ferry ¢ 840 : 850 : 850 : 830 ¢ 870: 860 ¢ 8ub & %820 :
: ‘ : Sacramento River Delta B
v Collinsville : 680 : 590 : *510 ¢ *580 : 550 :. 530 : w0 #4320
s Emmaton , : *255 ¢+ 310 : *180 : *130 : 280 : *165 ¢ %140 : :
: Three Mile §1. Br. : *160 : 205°': ™*80 : - ¢ 160 ¢ 130 : 120 : *100 :
: Rio Vista Bpidge ¢ 67 ¢ 40 : U9 : W7 2 12: 15: 5 1
:+ Igleton Bridge : 5 63 5 4 s R : % H 21 *:
¢t Liberty Ferry : 5 3 7 ¢ Mg Wy : L T T~
1 Howard Ferry : %5 3 Y ¢ Y "3 : "2 2

¢ Sutter Slough : : :¥Q OBSERVATIONS :
+ Little Holland Ferry 4 b+ %3¢ 93 32 3: B %
: Walnut Grove : T Y ¢ 31 3 3 e 2 : 2: %

s+ Paintersville Br. 32 Lo a t 3 3 2 : 2 :

: Hood Ferry ] 3.y by K 3: 2t 2 w27 *
+ Freeport Ferry + 33 : : H H : H
"¢+ Sacramento H 3 et 2 2 1 3 2:. 1: 2
‘T '

: t Mokelumne River Delta

: 8.W.Pt. : g : w7 %y ¥y 5: %y %2 %
+ Camp 33 ' s %5 r M5 g My F: *w: % %

: Tyler Island Ferry : Y s Y %3 t 3 3 3 %2 4
'+ Cemp: 11 : 5 1 51 5 6 ¢ 6 7 2 63 5

: Camp 29 (Iarm&nous) 6 : L L L 5 5 g 5 .
: Camp 25 6: w53 % * i T: Yo "3 %
:+ New Hope Bridge ; 5. sy My 5 5: % : ¥%: %
¢ Camp 20 c By % %y *T: 1 " " %8
: 1 o

(1) gee note (1) Table 65.

* Sample taken at low high tide.
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TABLE 66 (CONTINUED)
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SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1924 V)

: Station _ SEPTEMBER (CONTINUED) »
KN  TETy B i io s Ak : 18 s 22 526 2 30 ¢
H R ' ‘Sen Joaguin River Delta 2
: Antioch : 5% ¢+ 550 : 510 : 500 : 480 ;: U490 : L20 440
: Jersey - 365 3 %220 : *185 : 285 #*185 ¢ 250 ¢ *l?g;z *1L0
. Twitchell Is. Pump : 115 : 98 : Lk Ly : 82 73 3b=« #YE
¢+ Webb Pump : 3G+ B4 67 4 U3 60 : Bl :
:+ Hollend Pump : 393 38: 371 393 Lo: U2y k2 36 ¢
: Central landing + 19: 16 : 10: 20: 14 9: 10: 4
. Bast Contra Costa I.Ds 11t 13 f 121 13 : 16 W 1B 13
! Orwood Bridge : 13 : 153 15 17 : 1.&d: 19: W 17 ¢

Middle River P.O., : ™13 : ¥13 : B + 17 ¢ 17 : "7 @ %17 :

Mansion House : 15 @ M2 ¢ *12 ¢ 4 16: 153 %5 ¢ %14

Ward Landing i 19 #g . %9 2L : 22 %@ "B M2

Drexler Bridge v 12¢ 1l2: ™mi: 13 : 13+ 153 M2 : %1
: Cemp 3% (King Is.) 3 : . ¢ %13 s 142 151 M6 s :
: Mandeville Pump : 19 : *19: *20: *21: 22 : %2 %5 w23
¢ Clifton Court Ferry! 12 : *10: *9: 9 1 8s ¥ ¥ ¥
¢ Rindge Pump : : 24 27 25: 20 18 172 151
:+ Williams Bridge :+ 10: 10: *: 6 5 ¢ Y3 My T
: Stockton Cy. Club. 3 29 ¢ ™29 : %23 ¢ r 17 @ t *15 P
s Stockton + 105 ¢ 1253 130 ¢ 90 : 100 : 115 + 105 3 H
: Mossdale Bridge : g: % : %5 5 ¥ 531 "+ 4y I

(1) See note (1) Table 65.

* Semples taken at low high tide.
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TABLE 66 ( CONTINUED)

SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPrER BaYs, 1929(1)
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.

rroemororon
o

CTOB
Station OCTUBER

5> 1 6+ 10 : 1 : 18 1 22 : 26

_San Francisco, %an Pablo & Suisun Bays

.o pe WE w4 e A&

Point Orient : 1750 : 1760 : 1740 : 1770 ¢ 1740 ¢+ .t 1720 ¢
: Point Davie : 1510 3 1550 ¢ 1380 ¢ 1430 ; 1440 ¢ 1410 : 1500 : 1LOO
+ Bullhead Point + 1230 : 1310 : 1110 : 1060 : 1170 : 1290 : 1090 : 1120
: Bay Point: : 970 : 1050 : s 960 : .830': 890 : 860 : 830
: 0 and A Ferry : 660y BBO : 470 : 500 : 540 : H5HO : W50 ¢ h20
+ Innisfail Ferry : 780 : 310 : : 680 : 690 ; 660 ;: 680 :
: H . Sacramento River Delta
+ Collingville : 410-: %380 : *340 : 320 : 390 : *2u5 ¢ 255 ¢ 210
:+ Emmaton + 110 ; *30 : %5 : 60: 50 69: 31: 2l
. Three Mile Sl. Br. ¢ 4l : *5: 31: 20: =20: &: 16¢ 15
¢ Rio Vista Bridge ¢ 3: 3t 3.+ 23 2: 2: 3: 2
: Isleton Brigge : 2 2 2 23 3 2t 2 2
: Liberty Ferry : 3 2 . 3 33 2+ %2 3
¢ Howard Ferry : : 2@ 2 2 1: 2: %2 2
: Satter Slough : : : st %2 :
: Little Holland Fy. : 3 31 ¥ 31 33 2 2 2
: Walnut Grove : 2 2 2 2 1 2 2 2 3
: Paintersville Br. 2 2 2 3 3 e 2 2 3
: Hood Ferry : 2 2y "2 2 2 .2 2 1
: Freeport Ferry = : : : : r "2 :
: Sacramento 7. 2 53 e e 2+ 2 1l: e
: H _ Mokelumne River Delta
2 S.W.Pt. s %3 3 ¥R 2y ¥y W, ¥
.1 Cemp 33 S S T T R B 3 ;%3 2: "
: Tyler Island Ferry ! 21 SRS I 3 2 2: "3 2
: Cemp 11 . Y - 6 b : 5+ b 4 s 5 1
: Camp 29 (Tarminous)' whop WYy Wy by %4 %5 ¢ %5,
: Camp 25 ° A R R T 6: % ¥z W
: New Hope Bridge : BT Mg % b 6: %1 %
1 Camp 20 . CHE. SN 71 "8 7: *8¢%

Ay Bk es S8 ek BB wR 04 B Re Can WS S eF W U Fee 56 4 48 46 A e ea 4e 4 Se sm FR WA S0 e4 48 s Ne 44 Se WS

(1) See note (1) Table 65.
* Samples teken at low high tide.
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TABLE 68 (CONTINUEB) m
2O-5AN JOAQULN DELTA A1 UPPER BAYS, 1929(1)

SALINTTY -o:B:s;E,ammms, SACRAN

i
. ‘ s e . =
3 gtat ion S et (COME_N”ED) it
S s 2. : b 110 i . 1sv;3;ﬁ22 3 2b s 30
: T San Joequin River Delta - v
: Antioch : 365 : L10: 280 : 230 r 280': 290 : 235 : 191 :
: Jersey + 170 : 155 :. 953 69 : 59 : "h 2 B 60 ¢+
: Twitchell Island Pp. 34 : 42 : 22: 21: 2: 13: 16 : W
s Webdb Pump + 4O : 37 : : 24 ¢ 24 2l : 18
+ Holland Pump ¢ 3%: 37: 28; 29¢ 28: 27: v 23 %
: Cembtral Landing :  9: 10: 7 7 g: % 61
s Bagt Contra Costa I.D, 15 ¢ 12':¢ 12¢ 1l : 10: 10 s 10 Al
+ Orwood Bridge . 16 : 16 1 12 13: 13z 13 121
: Middle River P.O. : "7 : 13 : *7¢ 17 : 6: *h ¢ ™3« 15
't Mension House ¢+ 12: 11 : ®M2 10 11 : ¥l H :
+ Ward Lending s 21z %21 i %2l : 201 18 : : 19
: Drexler Bridge : 12 1l 9 9 : 9g: 11 : %9 g 3
: Qemp 3% (King Is.) ¢ 16 : : : 16: 16 %5 : : H
¢ Mandeville Bump : 2§ & s + eo: 20: : : 19
: Clifton Court Ferry: 51 %3 ¥ 6 ¢ 7 5 3 6: *T
: Rindge Pump : : 163 1 16: 17: 1 18: 19z
: Williems Bridee : 7: 531 % ; % 6 : 6+ * ¢ T
: Stockton Cy. Club = ¢+ 1 . %3 . 16 17 ¢ t T
: Stockton « 91: 8 : 90: 8 : 1.6: & : 107 92:
: Mossdale Bridge o %52 %5y W7 6 : 6: " ¥ T
2 H H H H : : 1 : 2

{1) See note (1) Table 65.
* Samples taken at low high tide.




TABLE 66 (oonwxwumn)

SALIHITY CBSERVATIONS, SACRAMENTO~SAN JOAQUIN DELTA AND UPPER BAYS, 1929¢)
Samples taken by local observers epproximately 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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: ¢ ‘

H Station : NOVEMBER“ , .

: ' T 2.+ 6 : 10 : 14 ¢ 18 : 22 3 26 : 30

: H '

$ : San Francisco, Sen Pablo & Sulsun Bays

: Point Orient : 1770 : 1740 ; 1620 ; 1690 : 1730 : 1730 : 1760 : irzo

: Point Davis : 1330 5 1430 : 1350 ; 1380 ¢ 1510 : . ¢ 1350 : 2390

: Bull head Point + 1140 s 1070 : 1050 : 1070 : 1250 : 1140 : 1140 : 1140

: Bay Point : 860 : 860 : : 770 : 950 & %800 @ 84O :

: O and A Ferry ¢+ U450+ L8O ¢ 4O @ 520 : 450 @ 390 : 360

: Innisfail Ferry : 670 : 640 : 610 : 590 : 550 ¢ 590 : 580 : 57O

: Sacranento River Delta
Collinsville : 240 : 280 : 270 : 255 : : 285 : 285 3 U30
Emmaton ‘ B4 : %15 : 10 ¢ : O M7 253 : 25
Three Mile 81, Br. : 15 : 16 : 103 T: "9z : 15: 15
Rio Vista Bridge ! 2 2 2: 2 : 2 3 - 3
Iiberty Ferry : 2: 3 2 2 ¢ 3 2 ¢ a2 ¢
Walmut Grove : 3 2 2t 2 s e 32 2 2
Sacramento - 8 2 2: 2 1; 2 2 2 1
: : Mokelumne River Delta
New Hope Bridge r ¥ %2 1 2 w2 ¥ 2
: San Joaguin River Delta

Antioch. : 204 ; 200 : 170 : 145 ¢ 240 : 200 ¢ 210 : 255
Jersey : 8 : 4: 20: 30; 63: ~ : W4 55
Twitchell Island Pp. 16 : 34 ¢ 11 : 11 : 112: 12: 12: 13
Webd Punmp : 13 : 1% ¢ 13 : 13 : 12: 1 : 13 : 12
Holland Pump s 22 20: 18: 17: 18: 16 : 15: 15
Central Landing : 5 3 s - 3 4 by %5 5 3 5
East Contra Costa I.D. 10 : 9: 12: . 9: . 9: g: 11: 1
Ward Landing + 17 ¢ 17: 17: *5: 15: *15: 16:
Drexler Bridge : 11 9: 11 % B s g8y *.: 10 : 12
Rindge Pump : 17 : 18 : 18: 18: 18: 19 :  18: 18
Stoekton Cy. Club : *16 ; *20 : . : : : 18 ¢
Stockton : 105 : 103+ 98 : 105 : . 71 3. 8L 90
Mogsdale Bridge : %71 ¥ 7 : B8 %g.: ¥ 8 : 7

$h 8 wp G5 Sk ¥ he Gp 4@ T 0P sé e su w4 SE F8 P e 40 we sn S 4w *F sm OB ve

TRE R4 e 2% Ke +E ws 04 bb BF eb 48 ed

e Fa BA W #f SR S S8 WB g3 e W ¢85 e Fu &b e e we ms '5. - 43 -am w6 e

(1) See note (1) Table 65,
* Sample taken at low high tide.
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TABLE 66 (CONTINUED) o

SALINITY GBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 192

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

Salinity expressed 1n parts. of chlorine per 100,000 parte of Water

151 -

5@

N

[ s ;:--',

? Station : : DECLMEER ‘

! 2 3 B i 10 ¢ 14 ; 18 : 22 3 26 3 30
: : . San Prancisco, San Pablo & Suisun Bays

: Point Orient s : 1700 @ 1660 : : 1420 7 1430 ; 1220 : 1330
+ Point Davis : 1360 ¢ 1280 : 1290 : 1220 : : %00 : 600 : 830
¢+ Bullhead Point : 1120 ; 1050 : 1240 : 860 : 250 : 38 : 380 : 560
: Bay Point : 890 : 700 : 920 : 520 : 32 : 8 : 221
: 0 and A Ferry : 400 : 380 : 140 : 11 Y43 e 21
: Innisfail Ferry : 6103 5701 560 ¢ 40O ¢ WO ; 93 ¢ B4 36
L H Sacramento River Delta.

¢ Collinsville : 320 : *195 ¢+ 250 : U8 ¢ 2t 2 : Y
¢ Emmaton : 33 s : 32 5 3 1 0 : 2: 2
¢+ Three Mile Si. Br. : *16 1 *9 : 8 3 2 1: 1z 3 y
+ Bio Vista Bridge 2 : g s 2 1: : 1 l1: -1
: Liberty Ferry s : 2 2 3 g H : :

: Walnut Grove 1 2 ¢ : 2! 1 1: 1l:; 1:

1 Sacramento "y 2t 2 1: 1 1 1l 1 1
H . H Mokelumne River Delta

: New Hope Bridge s Y2 %2 2 M : : :

H : , San Joaguin Rlver Delta

: Antioch : 230 : 180 : 230 ;60 9 : 53 o U 5
: Jersey s+ 65: MWo: BT 7 6. @ 5
: Twitchell Is. thp ¢ l2: 10: %9 7 3 4 3 5
+ Webd Pump + 1l 11 ¢ - 11+« 10 : t : :

: Holland Pump : 15 l4r 13y 13 ¢ - 12¢ 12 011 11
: Central Landing ¢ Wy My 2 2 s : 2 2 Wy
: East Contra Costa I.D. 15 : 12 1l1:¢ 10: 10: s 0 11 11
: VWard Landing H : : H . 13 : : Coe

s Drexler Bridge : 11 : 10 : 9.+ 10 : 9: 9¢«+- 8:. 9
+ Rindge Pump ¢ 183 17+ 19: 15 20 2l ¢ 18 ¢ 18
v Stockton Cy. Club s %17 ;. 17+ 15 ¢ w3 : 17+ 17 @ ¥17
¢+ Stockton vl r 99 1 5% : B : :

+ Mossdale Bridge 1 7: *: 8: g: 10:  9: g 3 9

ah w® sS4 EE 86 £6 RE P me BE 4R We K4 A% e BE B en ue. Ke @n AE N4

AP ag € 44 Fa o4 BB 4 AE AS ST Ny 44 =0

(1) See note (1) Table 65.
* semple taken at low high tide, -
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