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CHAPTER VII

SALINITY

Purpose

As outlined in previous reports, the purpose of the sali-
nity investigation has pbeen to record the occurrence and extent of
the encroachment of salinity from San Francisco Bay and to establish
the relation between movement of salinity, stream flow to the Delta
and tidal action. With the recent completion of the special salinity
investigation begun in 1929 as a part of the State Water Resources
Investigation, this relation has been established for the conditions
which obtained during the period of the investigation, and the results
of this study and analysis are presented in Bulletin No. 27, "Vari-
ation and Control of Salinity in Sacramento-San Joaquin Delta and
Upper San Froncisco Bay", Although the relation sought has thus
been established there are certain considerations pointing to the de-
sirability and importance of a continuation of the salinity, tidal and
stream flow records. The utilization of the established relation lies
chiefly in the present determination of the amount of stored water
needed for salinity control and, when that storage shall have been
provided, in the determination of its proper release 1o effect the
desired control. Obviously when control by means of storage releases
becomes operative, records showing the variation of the salinity will
be essential. But most essential also appears to be the requirement
that in the meantime there shall have been maintained an unbroken
record of the salinity, tidal and stream flow variations. Such a

record will be required not only in the corroboration of the relation
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as at present established, but as the basis for a check of possible
modifications of the relation due to changes in channel and tidal con-
ditions which may or will have taken place.

Tn view of these considerations then, and an additional one
of especial significance in 193l, - the necessity of keeping the Delta
water users advised as to salinity conditions - the salinity investi-
gation has continued in 193l to the extent of maintaining complete
records at all salinity and tide gage staotions, and it is contemplated

that this program will be continued in the fubure.

1931 Scope

The scope of the investigation each season has been such as
to insure that samples of water to be tested for salinity would be taken
at regular intervals at a sufficient number of stations throughout the
Delta and Upper Bay region that the advance and retreat of the salinity
from early Summer to late Fall would be completely recorded. In 1931
the Sum@er stream flow to the Delta was the lowest of record and corres-
pondingly this year witnessed the highest salinity encroachment of
record. This is indicated on Plate 6 which shows the limit of encroach-
ment into the Delta of salinity of 100 parts of chlorine per 100,000
parts of water in the years 1920 to 1931, inclusive. Sixty;five
stations were established and maintained in order to completely record
the 1931 salinity, and samples were received from an average of sixty
stations throughout the period from July to November. Nineteen stotions
are maintained permanently throughout the year as are also seven stations
at which drainage water is sampled. The work in 1931 included also the

regular maintenance of tide gagos, the cdition of salinity bulletins,
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and many special investigotions of the salinity in local areas.

Station Maintenance and Records

As in the post, the salinity ssmpling at all regular stations
was done by local obsgervers. Each observer was provided with a schedule
showing the exact time for taking the samples so that, throughout the
Delta ot four-day intefvals, all samples would be taken at approximately
one and one-half hours after tne same high tide., The observers were
furnished with stomped containers for the sample bottles so that the
latter could be mailed as filled to the laboratory at Sacramento., All
testing was done at the chemical laboratory of the Division of Highways.
The Tecord of the tests of all samples taken at the regular stations
in 1931 is given in Table 90, and Table 89 givoes the location and descrip-
tion of each station,

In connection with the investigation of losses in the Delta
due to salinity in 1931 (see Chapter VIII) it was necessary to know
the salinity on a given date at locations other than the rogular samp-
ling stations. To supply this information, & series of Delta maps were
prepared shoﬁing, for the first of each month May to December inclusive,
lines of equal salinity at intervals of 50 parts of chlorine per 100,000
parts of witer, These lines were derivod from the plottedAtests of the
samples taken at the first of the month at the regular stations. These
maps, when combined as shown on Plate 7, furnish a graphic picturization
of the encroachment and retreat of the salinity in the period May to
December, 1931,

The maximum salinity as rccorded at the stations operatod in

1931 is shown in Table 85, For comparative purposes, this table shows
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also the maximum salinity recorded at these stations in previous years
beginning with 1924. - A comparisen of the Sumer stroeam flow to the
Delta in 1931 and the corresponding salinity at certain of the lower

Delta stations is shown on Plate 9,

Salinity Bulletins

With the unusually enrly encroachment of salinity in the
1931 season, water users throughout the Delta were anxious to obtain
the results of the tests in order that their irrigation operations might
be governed to prevent the use of water of injurious salinity contente
In the period from May lst to November 15th therefore, bulletins report-
ing the salinity at the various stotions were mailed to a large list of
Delta water users at weekly or ten-day intervals. This service as well
as that in testing many samples taken at points other than the regular
stations, was in great demand and was probably instrumental to a
considerable éxtent in reducing or preventing damage from the use of

water of too high salinity.

Upper Limits of Sacramento River Salinity

’

By the middle of July salinity was advancing up the Sacramento

River at a very rapid rate and it was desired to obtain a closer defi-
nition of its upstream limits and distribution than would have been

given by the tests of the samples taken at four-day intervals at the

regular stations between Paintersville Bridge and Sacramento. In the
period from July 19th to August 15th, therefore, nine sampling "traverses"
of the river were made by launch. On each traverse sampling was begun
at Paintersville Bridge at one and one-half hours after high tide and,

following this phase of the tide upstream as far as Sacramento, samples
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were taken at short distance intervals‘along the entire traversee. |
The tests for each traverse furnished a "profile" which showed the
progressive upstream decrease in salinity and defined the upstream
1imit of the encroachment. These traverses are shown on Plate 8. It
will be noted that tho greatest advance of salinity in the lowest

three mile section is indicated by the traverse of August 11lth but

that the grcatest advance in the vicinity of Hood Ferry is shown by

the traverse of July 28th, The upstream 1limit of the encroachment

is indicated by the traverses to have been about two miles above Hood
Ferry, Above this point there was some variation between zero and
about ten parts of chlorine but this was apparently the normal salinity
content of the river flow passing Sacramento (practically all return

water) and waos not a result of the encroachment from San Francisco Bay,

Mokelumne Delta Investigation

Through a cooperation between Mokelumne River Delta water
users, Woodbridge Irrigation District, East Bay Municipal Utility
District, and the Pacific Gas and Electric Company, arrangements werc
made for the release of stored water ianuly and August, 1931, in order
to retard the encréachment of salinity into the Mokelumne Delta. It was
requested by Mokelumne Delte water users that the salinity sampling
be planned so as 1o follow up and check the results of these reiéasesr
Tn addition to furnishing this requested service, it appeared that
under the operation of the plan for salinity control by storage releases,
the more extended sampling should furnish interesting and valuable
data on the relation between stream flow and salinity in this parti-

cular area of the Delta. Arrangements were accordingly made for & more
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detailed investigation of the salinity in the Mokelumne Delta than
would otherwise have been conductedo

The relcase of stored water was started on July 23d and on
the same date daily sampling was begun at the various Mokelumne Delta
salinity stations. The releases were continued in varying amounts until
August 22d and the daily sampling was maintained until September 15th,
Before and after the period of the releases, the gampling was maintained
at the regular four-day intervals., The results of the sampling at the
Mokelumne Délta stations during the period from July lst to October 1st
are shown in Table 86,

Comparisons of Mokelumne River discharge and the salinity at
Mokelumne Delta stations during the months of July, August, and Sept-
ember, are shown on Plates 10, 11, and 12, It was thought that the
retardation or repulsion of salinity in the South Fork (Fast side of
gtaten Island) might be more efficiently accomplished by an increase
in the flow entering this fork through Beaver and Sycamore Sloughs.
Accordingly, a small portion of the released storage was diverted
via Woodbridge Irrigation District canals to these sleughs and thence
to the South Fork, No record was obtained to show the division of
the main river discharge to the North and South Forkse. The. discharge
of the North Fork only would have been effective in the controi of
salinity at stations along this fork, but lacking the segregation of
flow to the north and south forks, the river discharge as measured
below the Woodbridge dam was plotted on Plate 10 for comparison with
the salinity at the North Fork statinns. The salinity stations at
Staten Island Camps 20 and 25 are located on the South Fork between

Beaver and Sycamore Sloughs. To show, then, the influence of the
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stresm flow on the salinity at these stations the Mokelumne River dis- %
charge below Woodbridge Dam plus the inflow to the South Fork from
Beaver Slough was plotted on Plate 1l. For the South Fork stations
below Sycemore Slough, Plate 12 compares the salinity to the combined
discharge of the Mokelumne River below Woodbridge Dam and Beaver and
Sycamore Sloughse

No detailed analysis has been completed %o establish the
relation between stream flow, salinity and tidal action, that might
be derived from these records. Inspection of Plates 10, 11, and 12
would indicate that the increased streom flow was apparently of little
benefit helow Camp 7 on the North Fork and below Camp 29 on the South
Fork. At upper stations, however, the marked increase in the salinity
coincident with the stopping of the storage releases indicates that
during August the salinity was quite effectively checked and that con-
siderable benefit must undoubtedly have been derived from the release
of the stored waters

At the lower stations, with the mean salinity for a tidal
cycle at approximately 100 parts of chlorine per 100,000 parts of
water, some irrigation could be carried oﬁ during low tide periods
when the salinity st below 100 parts. As an aid to the water users
in determining from the regular high tide salinity tests what the
corresponding low tide salinities would be, two sets of observations
covering a tidal cycle werc made at Stoten Island stations, one at
Camp 7 August 15-16, and the other at Camp 29 iugust 20~-21st, The
variation of salinity with the tide as found by these observations is
shown in Table 87, Further specinl observations were made at Staten

Island Camps 7 and 29 to show the variation of salinity with depth




WR-158
Page 9
SACRAMENTO—SAN JOAQUIN WATER SUPERVISOR'SfREPORT 1951 ? 154

and the results of thesc tests are shown in Table 88s

Tide Gages
In the analysis of the relation between salinity, stream

flow and tidal action as presented in Bullétin No, 27, the comprehensive
information covering the tidal variations throughout the Delta as obtained
from the records of the tide gages was important and essential, If, then,
a further such analysis under subsequent salinity, stream flow and tidal
conditions is to be made, the tide gagé records will be indispensible,
In conjunction, therefore, with the continued salinity sampling in 1931,
the operation of the recording tide goges at upper bay and delta stations
has been maintained. OFf the stations which supplied data used in the
in&estigaﬁion for Bulletin No, 27, four are being maintained by the U, S,

. _ S
Army Engineers, one each by U. S.Coast and Geodetic Survey, U, Se Navy,
FEast Contra Costa Irrigation District and Staten Island Land Company
and the remaining stations, eight in number, are peing maintained by the
Water Supervisor. The latter are located af Sacramento, Wainﬁt Grove,
San Joaquin end of Georgiana Slough, Sacramento and San Joaquin ends of

Three Mile Slough, antioch, Collinsville,yand Mossdale Bridge (San Joa-

quin River).
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RELEASED DISCHARGE AND SALINITY
MOKELUMNE DELTA 1931

DISCHARGE BELOW WOODBRIDGE PLUS BEAVER SLOUGH
SALINITY AT STATEN ISLAND SOUTH FORK CAMPS 20 AND 25
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RELEASED DISCHARGE AND SALINITY
MOKELUMNE DELTA 1931

DISCHARGE BELOW WOODBRIDGE PLUS BEAVER AND SYCAMORE SLOUGHS
SALINITY AT CENTRAL LANDING AND
STATEN ISLAND SOUTH FORK CAMPS 33 AND 29
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TABLE 86 - CONTINUED
DAILY SALINITY OBSERVATIONS, MOKELUMNE RIVER DELTA, 1931
Samples taken by local observers approximately
one and one-half hours after high high tide.
Salinity expressed in parts of chlorine per 100,000 parts of water.
: Station :
:r‘ho P : :m : : :H o : :u\ : :O :
5 cgﬁ : é’*é = 8"3:"’\@%:'\83:52 zsr-:grg:cu 8'8:.3 o :NS'S:BQ) g)o:N 8”8'
Daterp g St P R B RRBIoR Gl @ R Gl 3 B0 1w 3 eodine Ol
g8 s o Hag Be8a. 83 a.a S E3 w:d S S h HSg.An. 88w
:Op_'l :8 :OmH:OmH:OU)H: [aa] :OU)H:O(DH: :OO’)H: m:O(I)H:
Aug.: : : : : : : : : : : : :
1 s 245 : 270 : 135 ¢ 88 : 100 : 37 : 75+ 14 47 1 3 i 26 ¢
2 : 280 : 250 : T 140 ¢ 72 ¢ + %0 s 72 : 10 : 44 ¢ 3 : 23
3 1 245 : 230 ¢ 130 ¢+ 72 : 130 : 28 : 74 7. 46 1 3 ¢ :
4 : 240 : 260 3 145 ¢ 150 ¢ 7B : 130 : 29 : 82 : 9 : H2: 2 : 22
5 : 240 : 260 & 148 : 160 : 92 : 175 : : : : : H
6 : 270 : : : : : 155+ 3L : 88 : 7 : 56 3 : 22 :
7 : 300 : 260 : 164 ; 140 : 104 : 175%: 34 : 90 : 8 : 56 : 2 : 22 :
8 : 350 : 275 : 160 : 150 : 100 : 160*: 34 : 90 : 8: 62 ¢+ 1 ¢ 26 :
9 : 370 : 330 : 185 : 180 : 115 : s 44 92 @ 9: 61: 2 = 21:
10 : 390 : 315 : 90 : 195 : B35 : 175%: 18 : 93 : 3 : 58 ¢ 1 ¢ 17 :
11 : 385 : 345 : 201 : 190 : 135 : 195%: 58 : 92 7 s 64 : 2 213
12 : 380 : %45 : 235 : 205 : 131 : 235% 63 : 96 : 6+ 65 : 3 ¢ 21l:
13 @ + 370 2 235 : 225 ¢+ 170 : 190 : 64 : 96 : 7+ 67 : 2 + 23 :
14 : 300%: 390 ; 265 : 240 : 185 : : 68 : 115 : 6: 68 : 2 ¢ 23
15 ¢ 345 : 230 ¢ 280 : 165 : 200 : 65 : 102 : 7. 72 : 3 24 :
15 : : : : 204 : : : : : : :
16 : 310 : 205 : 220 : 130 ¢ : 46 ¢ 104 ¢ 3+ 72 : 2 ¢ 22 :
17 e : 320 : 215 : 225 ¢ 155 : 190 ¢ 56 : 102 3 74 ¢ 1 : 28:
18 : 340%: 340 : 220 : 210 : 165 : 200 : 58 : 122 : 2 73 : 1 : 26 :
19 : 355 : B350 : 230 : 215 : 165 : 170*: 62 : 128 : 3 : 82 : 2 : 28 :
20 1 345 : : o : : : :_ 58d: : 3 : :
21 ¢ 365 + 240 : 230 5 160 : 135F: 70 : 187 ¢+ B3 : 82 ¢ 1 ¢ 28:
22 1 425 ; 380 : 215 : 220 : 160 : 155%: 66 : 128 : 3¢ 84 : 1 : 26 :
23 1 430 : 405 s 240 : 215 : 180 : 155 : 71 : 121 : 4+ 82 ¢ 1 ¢ 21 :
24 3 430 : 280 : 250 : 220 : 200 : 13 : 73 : 120 : 4 : 8L¢f¢ 1 ¢ 22 :
25 ¢ 430 : 395 : 260 : 240 : 180 : 145 : 8l : 119 : & ¢+ 86 1 3 24 3
26 : 415 : B90 : 255 : 245 : 185 : 135%: 82 : 119 : 4 : 85 1 ¢ 26 :
27 445 : 350 : 256 ; 225 : 180 : : 85 : 121 ¢ 4 . 8 : 1 ¢ 12 :
28 : 320 ¢ 260 : 210 : 190 : : 85 : 124 4 s 85 : 1 ¢ 12 :
29 ¢ s 330 ¢ 260 : 250 : 175 v 74 ¢ 122 3: 86 ¢ 1 ¢ 10 :
30 : 350 : 270 : 200 : 200 : 130 : 62%: 48 : 118 : 3+ 72 ¢+ 1 ¢ 17 :
30 3 1 1704: 1004: 120¢: 604: i 24: o94f: 24: 324 14 ¢ 1g:
31 ¢ 350 : 330 3 200 : 200 : 140 : 64 : B8 1 124 @ 3. 78 ¢ 1 3 18 ¢
%
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SACRAMENTO~SAN JOAQUIN WATER SUPERVISOR'S REPORT 1931

TABLE 88

VARIATION OF SALINITY WITH DEPTH AT STATEN ISLAND,
CAMPS 7 AND 29, MOKELUMNE RIVER DELTA, 1931

Avgust 30, 1931

oot

et

e e

s1Tota

Salinity in Parts of Chlorine Per

s se **

4o e se S5 e wa e s se e e

e 20 os

e

Depth : qige ? nico § 100,000 parts of Water for Dopths
s in ' : Fe%i : in Feet Below Surface of

. Feet : ST 6 10 ¢ 15 ;20 ¢ (1)
. Camp 7, Staten Island

© 25 16:00 A; 6,0 ¢ 150 : 150 : 150 : 152 : 154 : 156
: 715087 6,0 : 140 : 146 : 152 : 156 : 160 : 162
: +8:15 A: 5.4 3 112 : 140 : 142 : 150 : 150 : 158
. 22 1220 P: 2,85 ¢ 46 @ 54 ¢ 62 ¢+ 74 : 88
: cl:o509: 2,70+ 26 : 32t 44 1 56 s 74
: 12:25P: 3.30 : 20 ¢ 26 3 40 : 56 : ¢ 70
: Camp 29, Staten Island

v 20 :9:45 A < 112 ¢ 112 : 110 : 112 : s 114

(1) Two feet from bottom.
(2) High High Tide.
(3) Low Low Tide.
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TABLE 90

SATINTTY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1931
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.

. ) JANUARY :
Station : :
- ¢ g 3 8 0 ¢ 14 ¢ 18 ¢ 22 26 ¢ 30 ¢
: San Francisco, San Pablo & Suisun Bays :

Point Orient 1ab1540: 1640: 1520: 1540: 1420: 1400 1380: 1410:
Point Davis +  1250: 1150: 1080: 9403 1100: 1020:a 810: 1020:
Bulls Head Point ¢ 1150: 910: 790 900 680: 660 700: 850:
Bay Point : 920 850:a 3R0: 540: iab 435: 3251 :
: 0 and A Ferry H 162: 185:a 95 118: 116: 97: 87: 61:
+ Innisfail Ferry : 440:b  390: 345 270: 180:h 300: 2756 155
: S : North San Pablo Bay :
s Sonoma\Creek Bridge . 1040:a 920:ab 760:ab 850:a 770:b 640: 5003 830:
Grandview . 1280: 1250: 1200: 1170: 1160: 1080: 1050: 960+
Vellejo" ¢ 980: 930:a 820: : :  800: 750:  800:
Lakeville ¢ 1%80: 1330: 1190: 1160: ta 1130: 870: 960
Cuttings Wharf : 900: 720 580: 680 730:a 720% 260: 390
Napa : 150: ta 16 74 : 2 : :
Petaluma s 1080 910: 520 590: 690:a 640: 80 230:

. Sacramento River Delta :

Collinsville & & s 215: 126: 30 33 34:a 291 8: 9:
Ermaton : : : : 1 21 3 22 2
Sacramento sab l:a 1: 2:ab 2:a 5:a 2. 1: 2

‘ ~al :

: San Joaquin River Delta :

. Antioch Q0w 263 135:  e8:a gliab 1B: 20t 14 9: 6
: Jersey : 19: s 6 7 8: 6: 7 6
¢ Webb Pump 2z : 6 6 51 6 6: s 6 5
¢ Central Landing ¢ : 3t Sia 4 28 4ia 21 21 :
: Holland Pump : : 9 103 11z 10: 10: 11 81
: Mandeville Pump : 7:a 7 8 : 9sa 9 10 10:
¢ Rindge Pump : H 11 131 13: 12:a 14 11: 12
¢ Tast Contra Costa I.D. st 103 12: 12:a 13:a 13ta  15: :
: Middle River P.O, : 7:a 53 9: HE: 8:a 10: 123 11
: Mansion House sab S sd 8:ab : : 9: 10: :
+ Stockton : 341 76 66 VASH : 101: 63 551
: Mossdale Bridge S 7:a 7 *H 8:a 7:a 7 6! 6:
: Drainage Water Stations :

Jersey Drain : 241 261 30 B1: 481 332 321 B4

+ Grand Is.Dr.(Steamboat) :c 4sc B:c 5ic 4:c 8:c 5:c 64 B
Camp 35 Drain (Staten IS: 7 153 19; 19: 13: 18: 2%: 30
McDonald Drain : : : : : s : e 15:
Bacon Island Drain ) 11: H 11: 93 10: 9: 17:b 103

: Mandeville Drain H 14: NRGH 14 15: 14: 15: 15: 14:
: Camp 11 Drain (Staten Is): : : 21: 27 46 541 28 38

ab, ¢, d, See footnotes last page of this table.
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TABLE 90 (CONTINUED)

SALINITY OBSERVATICNS, SACRAMENTO-SAN JUAQUIN DELTA AND UPPER BAYS, 1931
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,

st s Sen——T s
b s e

s

. Station : FEBRUARY :
H : 2 8 . 10 : 14 : 18 : 22 ¢ 26
: H San Francisco, San Pablo & Suisun Bays :
+ Point Orient : 1550: 1470¢ 1540: « 1330: 1320: 1360:
: Point Davis ¢ 1080: 1020: 940:ab 990:ab 760: 810: 780:
. Bulls Head Point : 7002 680 780: 840 600:a 280! 500:
: Bay Point : 465 : : : : : 3001
+ 0 and A Ferry : 921 66: 58 8l: 3L: 9: 10:
+ Innisfall Ferry H 170: 190:4 175: 190: 220 190:4 140:
: : Nerth San Pablo Bay :
: Sonoma Creek Bridge . "g50:a 770:a 660:ab 760:a 680:a 680: 820:
¢ Grandview : 950:a 930:a 9401 ‘910 Q30: Q00: 980:
: Vallejo : 790 690 730 : 700: 620 680:
: Lakeville : : 960 900:a 1020:ad 900: : 910:
: Cuttings Wharf : 615: 460: 490: 510:a 635 380: 400:
: Napa : : : : 93: 63 : 50
s Petaluma : 4603 5203 580: sa 600: 520 500:
. : Sacramento River Delta :
: Collinsville : : 20 223 25: 7 3 7
: Emmaton sa 2: 2% : H : : 38
: Sacramento 1ab 2 2: 1l:8b l:a 1: 1: 1
: : San Joaquin River Delta :
: Antioch H 122 12 11: 19: 93 6 6
+ Jersey H 61 41 b H H : 3 5
: Webb Pump : 63 B 82 7: 8: 6 82
¢ Central Landing H 4: 4: 2 2 : 2 4
: Dutech Slough H : $ : : 11: 10: 123
¢ Halland Pump : 10: 103 10: 10:  10: 12: 12
: Mandeville Pump : 10: 10 10¢ 10:a  1l1: 10 10:
: Rindge Pump : 10 11: 12: 12: 14 : 12:
+ Tast Contra Costa I.D. H 12: 123 133 1a 15 : 2Ls
: Middle River P.O. H 1ll:a 15: *H 1a 9: 8: *H
: Mansion House : : 9 : H:! 9: : H
+ Stockton : 56: : 6l: 75; : 64 66
+ Mossdale Bridge : 6 7:ab 7:ab 7:a 8: 7 7
: : Draindge Water Stubions :
: Jersey Drain : B4 47 341 35 38 531 a7 ¢
. Grand Is. Drain (Steamboat Slu.)e 7ie VY] 5:e 6ie Bie o f 63
. Camp 35 Drain (Staten Is.) : 41: 28 294 28 23: 231 30
: McDonald Drain Hi 162 17:e 17:c 17:b 15:Db 14: 17:
. Bacon Island Drain : 10: 12: 10¢ 10: 10: 12: 9:
: Mandeville Drain : 14: 15: 1l: 13: 12: 13: 14

: Camp 11 Drain (Staten Is,e) : Bl 57 53¢ 45: 38 472 33

.
.

a, by, ¢, d, e, T See footnotes last page of this tables
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TABLE 90 (CONT'INUED)

SALINITY OBSERVAT IONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1931
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.

.
.

. : MARCH :
: Station s :
: : 2 6 : 10 : 14 : 18 22 56 ¢ 30
: : San Francisco, San Pablo & Suisun Bays :
¢ Point Orient ¢ 1490: 1460: 1420: 13%40: 1440: 1230: 1240: 1210:
: Point Davis . 9e0: 960: 860: 92047 910: ¢ 580:b 920
¢ Bulls Head Point : 710: 640: 660: 450 490 370: 200: :
s Bay Point : ta 260:a 230: 265:  240: : 75 163
: 0 and A Ferry : 12 72 35: 48: 24 5: 3iab 4
: Tnnisfail Ferry : 75:a 86 103: 112 :a 106: 106: 79:
: : North San Pablo Bay :
: Sonoma Creek Bridge : 760: H : : : H : :
¢ Grandriaw : 050 ta  980:a 980: 990; 1020: 1060:; 1050: 1020
: Vaiisjo : 660 : : : : : : 570:
s Lorevrille : H : : : QiL:f 940: 880+ :
¢ Cubtings Wharf : 800:a 480: 590 540: 450:a 410:a 260: 300
. Nepa H 67:a  90: : 3: : ! 81 K
: Petaluma : 570:a 6603 700: 520 500:a 520: 600 6301
: H Sacramento River Delta :
: Collinsville : 6:a 44 1l: 8: 32 1: 2% 31
: Hmmaton : 1: 1l:a 1 2 1 1: : :
: Sacramento H : : : 1:ab 1: 1: 1: 1
: : San Joaquin River Delta :
: Antioch ! : 4 61 11 B 7 KH 53 53
: Jersey : 7 : 53 53 63 : 4. 51
¢ Webb Pump : 7 61 7 61 5: 4: 6 4
: Central Landing : 42 4t d:c 3 1: : 3 43
: Dutch Slough : 14 : *H 93 9 : 8: 11:
¢ Hollznd Pump : 10: : 11 10: 10: R°H 11: 10:
: Mandeville Pump tb  10: 11: 11: 10:d 10: 10: 8: 10:
¢ Rindge Pump : 12: 12: 12: 4 15: 17: 17 13:
¢ Fast Contra Costa I.De 14:: 16: 12: 9 : 91 9: 11:
: Middle River P.0. : 12: : 11: 11: 14 10: 12 13:
s Mansion House : : : : 8: : 7 a1l
: Stockten : : B4 64 71 832 861 : 67
¢ Mossdale Bridge tab 9t 10: 12: 15:ab 1563 13: :ab 133
: : Drainage Water Stations :
: Jersey Drain H 3Lt 481 41 4y Y 42 34 40
. Grand Island Dr.(Steamboat) e 7:D 4die 5te 6:e 5:e 5:e 4se 7
» Camp 35 Drain (staten Is,) 20: 17: 201 21 18: 18: 20 19:
: McDonald Drain : lé:e 15:c 1730 17 15:e 17:b 17: 18:
: Bacon Island Drain : 11: 11: 10: 10: 9: 9: 10: 9
: Mandeville Drain : 15: 13: 14: 143 15: 14: 143 15
¢ Camp 11 Drain (Staten Ise) B 373 15: 25 14 24 17: 283

a, by, ¢, d, e, I, See footnotes last page of this table.

e
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SACRAMENTO-SAN JOAQUIN _WATER SUPERVISOR'S REPORT 1931 177
' TABLE 90 (CONTINUED)

SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPIR BAYS, 1931
' Samples taken by local observers approximately one and one-half hours
after high high tide.
galinity expressed in parts of chlorine per 100,000 parts of water.

APRIL
=T 6 ¢ 10 : 14 : 18 : 82 & BO 20 ¢

. ce

H Station

San Francisco, San Pablo & Suisun Bays
a 1520: 1580: 1420%b 1480:D 1560: 1600: 1550:b 1620
b 1020: 970 920:b 940:b 11203 1340: 1250:a 1270:
b 550: 580 500:b 630:b 730: 1000: 830:b 970:

es o

Point Orient
Point Davis
Bulls Hend Point

.s e
s eoa 8% we ws jor oo 8O

o8 ®se *° es s>

Bay Point : 159:a 218: 31538 370:a 455:a 560 sa 600:
0 and A Ferry b 391 74 45:p 162:b R75: o50:ab 210:a 270:
. Innisfail Ferry 28 59 70: 74 ta Q8: 200 240:a 270:

'

North San Pablo Bay :
s, 1050: 1110:b 1100:Db 1120:a 1180: 1190:a 1160:

[3
.

+ Grandview H :
¢ Vallejo b 590: 640: 680+ 760:b 840: 8b0: 850:b 970:
: Lakeville :a 870: : 990:a 950:a 990:d4 1020 : :
: Cuttings Wharf b 320: 590 440 410:b 400: 4402 580:b 770:
: Nopa ta 16: : 15:a 203 : : : :
. Petaluma sa 630 6603 720:a 760:a 760:d 820 750:a 830:
: H Socramento River Deltba :
+ Collinsville : A 37 20:a 16:a 403 92 107:a 81:
: Mayberry : : : : : : : -
s Enmaton : : 3t 13:b i:a l2: 4: : :
: Sacramento :b 1 1 1:b 1:b 1: 1: 1:b 1:
: H San Joagquin River Delta H
: Antioch 2 4l 9: 9:a 10:a 17: 703 n8:a 60
+ Curtis Landing : : : : : : H : KGISH
: Jersey : 3 5 5:q 4:n 4 18: 17:ab 20:
+ Webb Pump Ho! N 23 4:d4 5: 3 14: At 5
: Central Landing H! 4: 3:4 334 3ia 1: 23 28 :
+ Dutech Slough ' 7 8: 9:b 8:b 7 H 730 9:
: Holland Pump :b 93 7 9:b 7:b 73 7 10:H :
: Mandeville Pump Ho) 9:4 91 :b 12:b 7 6 7:b 6
: Rindge Pump sa 224 19 20:p 21:b 16+ 15: 16:a  17¢
. Fast Contra Costa I.D. @ : : 12:a 13:b 10: 13: il: : :
_+ Middle River P.O. : 12: 12 13:D 12:b 11: 12: 11:a 11: |
: Mansion House b 11 11: 11:b 10:b  10: : b 14 |
+ Stockton 'a 80 80: b 102:b 28: : 92 :
. Mossdale Bridge :b 13:d 12:ab  13:b 12:b 10: 11l:ab 10:a 10:
. Durham Ferry Bridge : : : : : : : 7
: Drainage Water Syations :
. Jersey Drain o) 451 41 328 433 19: 281 21: L2t
¢« Grond Is.Dr.(Steambort sl) e 7: : 61 51 4t &y 53 5:
¢ Camp 35 Drain (Staten Is.) 18: 16: 12: : : d : :
. McDonald Drain : 18:¢ 15:b 17 16se 15:b 14: : :
: Bacon Island Drain : 9: 8: 1l:h 11: 10: 12: 10: :
: Mondeville Drain :b 14 15: : H 13: 15: 5:b 14:
: Comp 11 Drain (Staten Is.) Rl: 363 363 33 321 47: 433 343

..




 SACRAMENTO-SAN JOLQUIN WATER SUPERVISOR'S REPORT 1931

SALINITY OBSERV.TIONS, SACRIMENTO-SiN JOLQUIN DELTA AND UPPER BAYS, 1931
approximatcly one and one-half hours
after high high tide.

Samples taken by locnl observers

Salinity expressed

T4BLE 90 (CONTINUED

in parts of chlorine per 100,000 parts of water

WR-1§.§78

s

Station

MAY

s *v se

30

se *% se v ®% au

ce ee o6 PO se ss % as as v es e de o9 oo

se es 5 oo

es oss 3% se

-

as ev s»

Point Orient
Point Davis
Bulls Head Point
Bay Point

0 and A Ferry
Innisfail Ferry

Sonoma Creek Bridge
Grandview

Valle jo

Lakeville

Cuttings VWharf
Petaluma

Collinsville
Mayberry
FEmmaton

Three Mile Slough Bridge

Rio Vista‘Bridge
Junction Point
Isleton Bridge
Sacramento

Southwest Point

Camp 33, Staten Islond
Camp 7, Staten Island
Tyler Island Ferry
Camp 11, Staten Island
: Camp 29, Staten Island

: FBagle Tree

Comp 25, Staten Island
: New Hope Bridge
: Camp 20, Staten Island

.
.
.
.
.
°
.
.
.
.
.
.
.
.

“e e ®¢ pe 0 se se Q® so es gu OO

oo

s oo s

e $e eu sa ** se es *® s

o)

360:H 355:Db
3503a 345:a

poe P oo

North San
1260:a 1200:
1070:4 1090:a 1100:

530:a 780:a 750:a 920:
890:ad 860:a 060:a 970t

[CR I B e

=
[y
3 Ul O

es s% e se ®s e

T o oo

DT
}_.J
l,—l

oo ©

o O
fos} i i
©

as e» s *S e

o'

o’
jol

.

.
.

Sacramento River Delta
166:a 150:hd 290:

Ho]

.
3
.
.
.

> Oy O

.

1:p

Mokelumne River Delta

4

:ab

4

Pablo Bay

: : :a 12403
:a 1270:a 1365:a 1450:
ta 1020
:ad1180:a
9201
1040:a

b 14.:
b 3

[S

es %% oo ®

o
e on

v}

se se o

He

ss en en e

O U,

San Francisco, San Pablo & Suisun Bays
1600:a 1520:b
1280:a 1250:a
870:Db
630:

405:b
350:a

16403
1330:
1200:
540:a 760:a 700:a
420:a 430:Db
%90:a 440:a

280:a
200:a

oo o

.
.
°
[d
3

]

o> 0 o>
o 0o

O DO >

1690:
1490:
1210:
810:
6002
505:

1380:
1420
1230

900
1070:

285:
16D

3

oo O
es e% se a2s e oo 3 we e &

S

v e

*es 4% e o* we

a, b, ¢, 4, e, £, See footnotcs last page of this tableo
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SACRAMENTO—SAN JOAQUIN WATER SUPERVISOR'S REPORT 1931

TABLE 90 (CONTINUED)

SATINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1931

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

179

MAY (CONTINUED)

o
.
.
.

.o

e+ 94 ©® Bve oo e ws o

-3

e

ws e

Station :

: 2 3 6 ¢ 10 : 14 : 18 : 28 + =26 30

: San Joaquin River Delta
Antioch ta 823 l44:a 88:a 90:a 70 260:a 150:a 204:
Curtis Landing a B4 78:b 64 th  100: 124:a 92:a 137
Jersey ta H 38:a 6:a 12:a 15 9b6:a 4438 43
Webb Pump : 41 8:b 6:b 6:d 7 10: 1x: © 15
Central Landing 1a 4 &5 3sa da 43 5:a 51a 6
Dutch Slough :b : : : 8:b -10ia 8:a 8:
Holland Pump el : 7:a 7:b 8:b» 10: 10%a 9:b 8
Mandeville Pump B) 8: 83 ta 7:b 7 6:a 7ib 8
Rindge Pump b 163 19:a  14:b  18: 17: 22:a  22:bp 21
Fast Contra Costa I.D. ¢ : 10:a - 1l:a 10:Db 10: 9 : 11
Middle River P.O. ia 1l li:a 9:b 10:b» 8: 7:a 8:a 11
Mansion House : : 1ll:a 7:b 9: : 11: b 11
Stockton : : 106:b 941D 96:b 85: 853D 85:
Mossdale Bridge HJ 9: 8:a 7:b 10:b 10: 10:a 10:D 12
Durham Ferry Bridge : 63 8: 6sc 11: : 93 10: 11

: Draoinage Water Stations
Jersey Drain S 31t 43 40 19: 14: 2813 16 26:
Grond Is.Dr. (Steamboat SL) ¢ 6: 13s¢ 5 8:¢ H 5:¢ 8:
Camp 35 Drain, (Staten Is.) b 5t 16:c 3 7:b 7 4 63
McDonaid Drain : : 12 15: 1l: 13 9: :
Bacon Island Drain : 91 7 101D 10: 10 9: 10: 9
Mandeville Drain :b 15: 15: 14 l4:b 123 Al 9:b °]
Comp 11 Drain (Staten Is.) 19 25ic 33 8:b 9: 14: 9:

a, b, o, 4, o, £, See footnotes last page of this tables

e+ be s 68 00 ss <3




WR-150
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TARLE 90 (CONTINUED)

SATINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1931
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.

: : JUNE :
: Station : :
: 5+ 6 3 10 : 14 : 18 : 22 . 26 30
: : San Francisco, San Pablo & Suisun Bays :
: Point Orient s 1730: 1680: 1640:b 1680:b 1710: 1720: 1740:b 1740:
: Point Davis :b 1440 sa 1380:b 1530:b 1520: 1460: 1610:a 15403
: Bulls Head Point b 1210: 1080: 1080:b 1280:b 1300: 1200:b 1360:b 1360:
+ Bay Point ta 830 800:a 780:a 9203a 980:a 920:b 1160:a 1000:
¢+ 0 and A Ferry b 700: 760:b 660:b 680:b 740:a 660:b 740:a 680:
: Innisfail Ferry ta 56803 600:a 560:a  640:bd 740:a 700:a 710:a 780:
: : North San Pablo Bay . :
: Sonoma Creek Bridge : : ¢ 1440:b 1420: : : 1560: :
i Grandview ta 1440: sa 1440: ta 1540: :  1580: H
¢ Vallejo : : sa 1100 :ad1220: : :d 1380:;
: Lakeville +d 1340: 1340: : : : : : :
: Cuttings Wharf :b 1050: : 960 ta 980: ta 980 :
: Petaluma :ad1140: 1080: : s : : : :
: : Sacramento River Delta :
: Collinsville ta 285: 380:a 340:a 580: 470:a 460:ad 460:a 600:
: Mayberry : : 230 : - : : : :
;- Enmaton tb 87:a 88:b 170:b 148:b 280:a 192:b 225:b 275:
¢ Three Mile Slough Bridge:a - 31: 451D 70:a 768:a 100:a  90:a 100:a 155:
: Rio Vista Bridge H 6 5: 10:b 34:b 462 29: :b 851
¢ Junction Point ta H 3:a 5:8 7:a 6:a 8:a .9:a 14
¢ Liberty Ferry : : : : : tac D@ 1a :
: Isleton Bridge H¢ 4z 4:b 4:b 10:b 7ia 5:b 12:0 21:
¢ Sacramento :b 1: 4:a 4:b 7:Db 2:a d:a 5:b :
: : Mokelumne River Delta :
: Southwest Point ) 61 38 5:a 8: l4:a  10:a 73 20:
: Camp 33, Staten Island :D 5: :a Ae Tt 5:a 7:a 6: 10:
: Camp 7, Staten Island : 43 1a 6:b 5:ab  5H:ab  6:b 7
: Tyler Island Ferry He 43 3:b 3:b 3:b 5:b 3:b 6:a 8:
“: Camp 11, Staten Island @ : H tab 7:b 6:b 5:ab  8:b 9:
't Camp 29, Staten Island :D 4 1a 4 : 5:a 6:a 8: 8:
: Tagle Tree s : 8: :a 8:b 8:ab 8:ab 9:b 8:
¢ Camp 25, Staten Island Db 6 a o : 6:a Bia 93 9:
: New Hope Bridge ) 62 5:b 9:b 6:b 7:a 6:b 9:b 7
¢ Camp 20, Staten Island :b 8: H:1 7 : 6:a 7:a 8:b 10:

a, by ¢, d, e, £, See footnotes last page of this table.
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TABLE 90 (CONTINUED)

SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1931
Samples taken by local ebservers approximately one and one-half hours
after high high tide,

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

Station ) JUNE (CONTINUED) .

: 2+ 6 s 10 : 14 s 18 : 22 + 26 : 30 3

“ : San Joaquin River Delta :
Antioch ta 280: 280:a 270:a 340:a 420: 450ta  410:a 475:

: Curtis Landing : ;155 : tb  2343a 280:a 310 :
Jersey h 118 60:a 428 90:b 248:a 160:a 155:a 2601
Webb Pump : 203 15: 26 36:b  49:a 403 76 051
Central Landing H H 7sa 7:a 8:a 12:a 13:ad 13:a  24:
Dutch Slough H : H : : tacd R9:a 42:b 56:
Holland Dam : : 124ab  8: sc 14:b  16:a  15:b  18:

¢ Holland Pump th 7 8:ab 8:b 10:¢ 10:b  l4:a  12:Db 17
: Mandeville Pump :h 9 9:a 9:b 9:b ll:a 1l2:a 15:p 19:
: King Island Pump : : : : th 123 1l b 14
¢ Rindge Pump :b 20 19:a 17:b 23:b 17:a 20:a 19:a 192
¢ Bast Contra Costa I.Ds b 12: 10:a 10:b 13:b 12:a 12: 1a 12
¢ Middle River P.O. b 11: 93a 9sa 10:b 10:a 10:a 11: 13:
: Mansion House :h 8: sa 8: H 12: : 11:D 12:
: Stockton Country Club : : - 28:b 26: H 30 : :
: Stockton ie 76: b B2 Hio} 80:h 80:b 76:h 76
¢ Mossdale Bridge :h 11: 1lz:a 13:Db 9:b 9:a 8:a 113 :
: Durham Ferry Bridge H 9: 8¢ 10:v  1l: 9: 9 10: 8:
N : : :
: H Drainage Water Stations :
¢ Jersey Drain th 27 173 30, 29:bh  57: 56 83 77
: Grand Is.Dr.(Steamboat Sl.) 7 6 7 13:ab  4: 8: : H
: Ceamp 35 Dr. (Staten Is.):b 7 9: 83 9: 6:b 8:t 10:b 9t
¢ MeDonald Drain : : : : : 12: 12 133 14:
¢ Bacon Island Drain : 1l 81 10: 11: 11 11: 133 14:
¢ Mandeville Drain H 9 10: 9:b 8:h  1l: 12: 17:b 17z
: Camp 11 Dr. (Staten Is.):h 8¢ 7 43 : 7:b 7:b 9:b 102

a, by ¢, d, e, T,

See footnotes last page of this table,
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Salinity expressed

TABIE 90 (CONT-INUED)

after high high tide.

SALINITY OBSERVATIONS, SACRAMENIO-SAN JOAQUIN DELTA AND UPPER BAYS, 1931
Samples taken by local observers approximately one and one-half hours

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

8¢ wo we o an

Station : JULY 3
: 2 6: ;2 10 ¢ 14 18 3 22 : 26 1 30
; San Francisco, San Pablo and Suisun Bays :
Point Orient : ¢ 1770¢ 1%80:b 1780: 1770: 1820: 1830:b 1840:
Point Davis b 1480: 1640: 1660:b 1670: 1680:a 1680:a 1700:h 1740:
Bulls Head Point ip 1340: 1370% 1390:b 1500: 1380: 1480:h 1610:b 1570:
0 and A Ferry ta 780 870 080:p 1080: 1020: 1070:b 1230:b 1230:
Innisfail Ferry P : 840:a 780:a 910:a 1030: 1080:a 1140:b 1230:
: North San Pablo Bay :
Sonoma Creek Bridge sa 1590: + 1660: s : : ; :
Grandview ta 15703 . 1660: ta 1670: sa 1760: :
Vallejo ra 1320: +d 1420: :h 1660: : H H
Cubtings Wharf ta. 1050: ; 1200: : : ;adl340: :
: Sacramento River Delta :
Collinsville :d 620:a 600:a 660:a 810: 880:a 890:a 1090:a 1110:
Mayberry : H : o 660: ta 770 H :
Emmaton ta 280:a 365:a 470:bp 540: 560 630 H :
*Three Mile Slough Bridge:b 210 250:a 290:a 430:a 430: 500:a bH60:a 655:
Rio Vista Bridge 'b 08¢ 1%2:h  196:1h 315 370 450:b B20:b 5803
Junetion Point : : : : H 260 280:a %70:a 390:
Liverty Ferry : ta 24iae 22:a 58: sa 116:¢ : :
Isleton Bridge : : 6831 8%:b 1462 230 250th  360:b 380:
Howard Ferry : : : H! 98: 170:a 190:a 245:% 342
Sutter Slough : : : : : 58:a 8%:a 135:b 220:
Little Holland Ferry : s H H v : :ab 110:a 142
Ryde : : sd Ba 29:a  48ia 71:a 109:a 190:
R. D. 2068 v : : 1a 4 5:a  1l0:a 35:a T4l
Walnut Grove : : : i) 21 27:f 76 8l:b 130:
Paintersville Bridge : H : S A 20:h  48:h 92:p 112:
Hood Ferry : t : : H 63 8 183 15
Freeport Bridego : H : e 7 7:b 8:b 8:Db '
Sacramento : :b 63 B6:b 7 5:a 53 7:b 6:
: Mokelumne River Delta :
Southwest Point H 18:a 2614  22:a 73 11l4:h  145: 230 240:
Camp 33, Staten Island : g9:a 9sa  13:a  33% 47:b 72: 1052 115:
Camp 7, Staten Island e 7:ab 8:ab 10:c 35:b 40:b 561 91: 90:
Tyler Island Ferry : a 5:a 5:a GH :b 248 3L 92
Camp 11, Staten Island ib 8:ab B:ab 10:c 23:. 25:b  3l: 49 4B
Camp 29, :Staten Island @ 8:a 9sa  1ll:a  19: 3l:b 45 553

651

a, b, ¢, d, e, T, See footnotes last page of this table,
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SACRAMENTO-SAN JOAQUIN WATER SUPERVISOR'S REFPORT 1931

TABLE 90 (CONTINUED)

SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1931
Samples taken by local observers approximately one and one-half hours
after high high tide.

Sa2linity expressed in parts of ch

lorine per 100,0

00 parts of water.

: Station : JULY (CONTINUED) :
: H 2 6 : 10 & 14 % 18 : 22 ¢ 26 ¢ 30 ¢
: s Mokelumne River Delta (Continued) H
: Bagle Tree :b 9:ab 8:ab 7:c 11: 11:b 15: 221 16:
. Ceamp 25, Staten Island : 7sa 8:a ll:a 143 21l:b  29: 38: 43:
: New Hope Bridge b 7 ta 8:p 1l 11:v 11 13: 295:
: Comp 20, Staten Island : 9:a 9:a l4:a 12 143 19: 26:e 26
: 2 San Joaquin River Delta :
s Antioch 0 520: 540:a 510:a 710: 830 920:a 9002 :
: Curtis Landing b 440:a 440:a 425: «a  640:;a 660:ab 830:a 850:
: Jersey ;b 3e5:a 325:a 27032 430 600:a 500:b 790:™» 780
s Webdb Pump : 102: 1463 168: 2451 310:b 3802 4601 480:
¢ Central Landing :a 28:a 35:a 40sa 60 104:a 122:a 180: 2601
s Dutch Slough o) 78:a 82:a 79:a 116: : : : :
: Ward Landing : : : : : . cac 140: 1673
¢ Holland Dam : iab 20:a 23:b ba&s 60: 61l:b 100:h 140:
: Holland Pump ke 19:ab 22:a  24:b  38: 46 51:b 80:b 105
: Mandeville Pump : sab 19:a  29:b 433 55:a g5:a 111:b 140:
¢ King Island Pump Hio) 16:b 17 sd B4 b 47% shd T4
s Rindge Pump b 181a 22:a  22:b  38: o5:a  28:a  35:b 493
s Orwood Bridge H : : H 25: AR Hle 61l:b Ths
: FEast Contra Costa L.D. th 12:a 12:a l4sa 15: 19:b 21:a 3Ll:h 393
: Middle River P.O. shd 13:a 15:b 18:a 22:a 27:a 24:h BTy 793
¢ Mansion House :b 10:a 15:a 15:b 24: 26: ca 25 662
+ Stocktan Country Club Db 22:a 241 :b 25:e 263a 29:a 9:b 44
+ Clifton Court Ferry : : H o) 16 ~18:a 19:h 27:b 34
¢ Stockton :b 76t 831 :abh 80 Ho} 88: : :
1 Garwood Bridge H : : : : : : : 39:
: Brandt Bridge : : : : : : : : B3
+ Williams Bridge : : : b 15: 15:p  1l6:b 20:Dh :
s Whitehall : : : : : s : p 16
: Mossdale Bridge :b 8:a 12:a  1l:id 103 9:a 9: b 11l:
: Durham Ferry Bridge : 83 7 103 83 : 81 8 8:
: " Drainage Water Stations

+ Jersey Drain th 79: 141¢ 1623 1303 120 92:p 177:p 180:
. Grand Is.Dr.(Steamboat sl.) ¢ 8: cc  1ll:c 32:c 52 e 118: :
s Camp 35 Dr. (Staten Is.):D 8:p 1l:b 14 23 28: : 553 :
: McDonald Drain : 13: 15: 20: 23 24 30 46: 55:
. Bacon Island Drain 15: 18: 21: 29: : 47 753 833
. Msndeville Drain :b 18: 19 27:b 361 443 63 83:ph 115:
¢ Camp 11,Dr. (staten Is.):d 81 8:b 12:b 19:b 24: He 42 H

a, b, ¢, d, e, L, See footnotes last page of this table.

e
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SATINITY OBSERVATIONS, SACRAMENTO--SAN JO
Samples taken by local

Salinity expressed

in parts of chlnrine per 10

TABLE 90 (CONTINUED)

observers approxima

after high high tide.

AQUIN DELTA AND UPPER BAYS, 1931
tely one and one-half hours

0,000 parts of water.

: Station : AUGUST ‘ :
: . 2 5 : 10 ¢ 14 18 : R3¢ 26 30
: : Sen Francisco, San pablo and Suisun Bays :
. Point Orient . 1820: 1810: 1860t 1860: 1840: 1870%Db 1840: 1820:
. Point Davis 1g 1760:a 1770: 1770:b 1810:a 1690:a 1780:b 1810:a 1740:
: Bulls Head Point ce 1660: 161031 1610:b 1570: 1600: 1640:Db 1690: 1560:
. Bay Point : : : - : .a 1440:a 1540:a 1450:
: 0 and A Ferry . 1240: 1250:Db 1320 :h 1320: 1300: 1390:b 1380: 1360
.+ Innisfail Ferry . 1180:a 1140:a 12860 « 1340: 1400:a 1380: :
' : North San Pablo Bay :
. Grandview + 1820: ¢ 1820: +  1800: 1a 1870: :
s Valle jo v 1620: 18 1660¢ : : : : :
. Cuttings Wharf ¢ 1680: 1a 1700 :  1570: ta 1750: :
: : gacramento River Delta :
¢ Collinsville + 1140: :a 1190:a 1120:a 1180:a 1230:a 1240: 1190C:
¢ Mayberry H : sa 1010: : : : H :
: Emmaton H 870: ge0:a 870:h 880: 930:a 780:a 840:a 930:
. Three Mile Slough Bridge:a 680:a 760:b  760:h  790:% ng0:b 670:a 840: 780
. Rio Vista Bridge ! 540 650:h 700:b 6603 710:b 680:D 740 680 ¢
. Junction Point ta 440:a 470:8 520:a ©570:a 550:a 59038 615:a 600:
: Liberty Ferry : : : b 390: sac 490:ab 520:anr 540
. Tsleton Bridge : 420 440:b 510:b 545: s 595:h 6353 460:
+ Howard Ferry H : 380 b 480: 500:a -485: H 460
: sutter Slough : «de 260:a B835:b 320 g 22D6:ib 15652 120
. Tittle Holland Ferry : 1982 on0ra  235ia 2201 300:a 2251 2950: 120:
+ Ryde sah 280:ab 2203ab 2%0ab 220:ab 160: :a 150:a 80:
+ R, D. 2068 K g6:a 122:a 137:a 190: : :a  175:  100:
¢+ Walnut Grove : 160:b 180:b 200:b R20v 120:b 126:D 120:¢c 38
. Paintersville Bridge : 122:0 144D 1%9:b 110: 63:b 59:h 28 11:
: Hood Ferry : 13: 12:a 8:a 8: 10:a 1l:a 10 10:
. Freeport Bridge : 7:b 8:b 10:b 9 10:a 11:b 10: 9
. Sacramento : 8:a 8:h 8:c 8:a 9:a 9:b 10 7
: Moke lumne River Delta :
: Southwest Point . 250:h 260:  315: %90:  B340: 380 390:  R70:
: Camp 4, Staten Island : te  148: 20 265: 220 215: 2651 200:
. Camp 33, Staten Island . 140:e 160: 195 2401 210 220 245 200
s Camp 7, Staten Island : 7210 92 251 185: 165: 1.60: 185:  130:
: : e
a, by ¢, dy & £, See footnotes 1ast page of this table.
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Samples taken by local observers approximately one and one-half hours
after high high tide.
in parts of chlorine per 100,000 parts of waters,

Salinity expressed

oe

en e

AUGUST (CONTINUED)

3tation :
: : 2 3 6 2 10 & 14 : 18 : 22 : 26 1 30 :
: : Mokelumne River Delta (Continued) :
¢ Tyler Island Ferxry te  100: 155:a 175:ab 2003 200:a 155:e 145:D 64:
: Camp 11, Staten Island @ 30:.  Bl: 163 68 58: ot 821 48:
: Camp 29, Staten Island ¢ 72 88: 93: 115¢ 1222 128 119: 118:
¢ Bagle Tree : 10 7 3 H 22 3 43 X
: Camp 25, Staten Island 44 56: 563 68: 73 84: 85: 782
: New Hope Bridge : 3¢ 3 1: 2 1: 1: 1 1:
: Camp 20, Staten Island 231 22 17: 23: 261 262 26 17:
: : San Joaquin River Delta :
: Antioch :+  1000: i 1050:a 1090: 1160:a 1030:a 1100: 1080:
: Curtis Landing : :d 770:a 920:ahl020: 990:a 9R20:b 1060: :
¢ Jersey : 720 ta 700 : : H : :
: Webb Pump ;4 460: 505:a 920: 600: 540: 600 670 560:
+ Central Landing : 280: 270: 390sa  300:a 340: 4252 415 350
: Duteh Slough : 1ab 295:ade300: rac 380 : : :
: Ward Landing : 165: :a 225:a  238: 275:a 250:a 310: 290:
: Holland Danm b 132: 14%:a 165:b 220:a 220:a 240:b 315: 270:
: Holland Pump tbd 1ll6:a n4a:b 180:b 180:a 200:a 240:b 250: 230
: McDonald Pump : 155: 140:ad 170: 240: ta 201: 280: 260:
: Mandeville Pump :d 168:a 190:a 220:b 265:a 230:a 280:b 320: 300
: King Island Pump : Hi) 89: 102: : 150: b 175: 200:
: Rindge Pump : 70:a 72ta 86:b 120: 112:a 1603b 146: 1704
v Orwood Bridge : 82:h 100:b 123:b 144: 154:b 182:b 215: 200:
+ FEast Contra Costa I.D. ¢ 45:8 548 71:p 105:a 102:a 116:b 1291 134:
: Middic River P.O. : 92:a 86:a 130:b 180: :a 200:a 230: 2208
: Mansion House : 77:a 76:b 118:  130: :a 140:p 170: 170
: Stockton Country Club : 45 53sa 60 : sa 84:a 97 ¢ 102:
: Clifton Court Ferry : 393a 39 56:b 68:a 37:a  Blib 94 80:
: Stockton . 89:Db 97 : : b 106: ta 104:
¢ Garwood Bridge H ta 45:b 55:b 65:a 58:a 66:Dh 82: 80:
: Brandt Bridge : 38:a 35ia 39:8 433 3 :a 38:a 34 40:
: Williams Bridge : 31l 43D 52:b 583 68:Db 84:Db 94 100:
: Whitehall : 18:af 16:b 19:b 2l:a 24:a 29:b  28: 28
v Mossdale Bridge : 9ta 10:b 10:D 9:a 9:a 10:b 9:b 6:
‘'t Durham Ferry Bridge 7 8: 8: 8: *H 9: 7 6
: : Drainage Water Stations :
: Jersey Drain : 3251 s 125 : : H : :
. Grand Is.Dr.(Steamboat Sl.)elb4d:e 160:e 155:e .180:e 260:¢ 240te 150:e¢ 130:
: Camp 35 Dr.(Staten Is.) : 433 : te  66: : : 85: 80:
: McDonald Drain : 642 87: 78: : : : . :
: Bacon Island Drain : 92 48: 75: 126: 180: 180: 158: 170:
: Mandeville Drain : 130: 171 180:b» 210: 240 215:h R20: 180:
. Camp 11 Dr. (Staten Is.): 30 : te  H4: : : - B8:

10:

a, b, ¢, d, e, £, See footnotes last page of this table,
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SAT,INITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1931
Samples taken *y local observers approximately one and one-half hours
after high high tide.
Salinity expressed in parts of chlorine per 100,000 parts of water.

Page f@ 8

peasemey

) SFEPTEMBER
Station H

: 2 4 &+ 10 3 14 : 18 : 22 't 26 30 ¢
: San Francisco, San Pablo and Suisun Bays :
Point Orient ¢ 1800: 1320:b 1780: 1800: 1760: 1800: :h 1790:
Point Davis : H : : : ¢ 1750 ta 1730
Bulls Head Point < 1620: 1660:b 1580: 1620: 1640:Db 1600: 1500: 1550:
Bay Point s 1520:; 1500:a 1460: 15203abl4a40:a 1440: 1420: 1440
0 and A Perry . 1320: 1360:b 1360: 1320; 1320:b 1260:¢ 1150:b 1190:
: Innisfaill Ferry 1360: 1360:a 13%40: 1380:a 1380:a 1390: 1390:Db 13903
North San Pablo Bay :
Grandview s 1820 ta 1740 18203 1835: :
Vallejo : : sa 1680: ta 1700: : 1640 :
: Cuttings Wharf : 1600: ta 1780: : 1800: ¢ 1740: '
' Sacramento River Delta :
Collinsville sa 12203a 1200:a 1180: 1260:ia 1120:a 960: 1070:a 920:
Fmmaton +  1000: 955 : Q70 sa 660: 680sa 5H40:
Three Mile Slough Bridge:a 860: 820:a 840 740:a 680:b 600: 535:a 410:
Rio Vista Bridge : 740 700:b  640: 680 400:b 545: 520 ¢ :
Junction Point ta 620:a 600:a 430: 800:a 310:a 440: 435 :
Liberty Ferry :h  Be0:ab 460:ab 400:a 5401 280:a 3950: 316:a 200:
Isleton Bridge :  .560: 480 4402 460 230 : 42:h  198:
Howard Ferry : ta 480:a 210:a 373 50 18:a 4: : :
Sutter Slough ta 483 He 12:a 7:a 58 sab 4sa 4
Little Holland Ferry ia 90:Db 88: : 27:a 1l:a 8: 4ia 5
Ryde ta 423 19 12: 8:a 5:a 3:a 4:a 3
R. D. 2068 ¢+ 180:a 150:a 128 : ta 280: 238:a 270
Walnut Grove : 28: Hs) 10 8: : e 5t :
Paintersville Bridge te 10:b 10:b 7 8:ab 43b : 4 :
Hood Ferry ra 9:a 9sa 7 ta 4:a 4 3:a GH
Freeport Bridge H H tb 7 6:b 4:b 38 31 :
: Sacramento ‘a 8:a B:a 5:a 5:a 4:b 2:ab 3:a B
H Mokelunne River Delta H
Southwest Point s 380:e 280: 340 ¢ 256:a 1%4:a 142:ab 105:a 70:
Cemp 4, Staten Island : 210: 200: 230: 1663 : : : :
. Camp %3, Staten Island : @00:e 160: 230: 156:a 116:a  98:ab 80:a 603
Camp 7, Staten Island : 1602 190: 2301 172:ab 130:ab 1llé:ac 104:ab 99!
Tyler Island Ferry : 368 : : 8: : : 3:a 3
Camp 11, Staten Island ¢ 821 96 118: 134:ab 76:ab 100:ac 107:ab 9l:

: Camp 29, Staten Island 158: 1463 182: 166:a 148:a 132:ab ll6:a

.
3

a, v, ¢, d, e, £, See footnotes last page of this table.
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TABLE 90 (CONTINUED)

SATINITY OBSERVATIONS, SACRAMENTO -SAN JOAQUIN DELTA AND UPPER BAYS, 1931

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

in parts of chlorine per 100,000

Salinity expressed parts of waters

SEPTEMBER ( CONTINUED)

: Station H 3

3 5 2 & 6 » 10 3+ 14 18 5 22 ¢ 26 ¢ 30 ¢

: : Mokelumne River Delta (Continued) :

: Bagle Tree : 4 413 26¢ 48:ab 15:ab 203ac 29:ab 33:

: Camp 25, Staten Islend : 962 94: 146:  164:a 136:a 130:ab 133:a 123: :
: New Hope Bridge s l: 1: 62 23: :a  20:ab 2l:a 2L: j
: Camp 20, Staten Island 3l: 49 79: 117:a  9l:a  98:8Db 124:a 114: E
: : San Joaquin River Delta :

: Antioch : 1160:a 1240:a 1100: 1200: 1170:a 980: 940:a 870:

: Curtis Landing ¢ 1060: sa 010: 1040: 1060:a 9303 g860:a 760:

: Jersey 3 800: ta 800: 910 : H 6901 :

¢ Webb Pump : B880:b 640:b 620 660 600 545: 4903 470

: Central Landing sa 310:a 320:a 250 512:a 180:a 295! 178:a 110:

: Dutch Slough : : : H 510:a 440:a 4853 450:b 408:

+ Ward Landing : 300sa 3%0:a 330:a 35032 %90:a 320: %10:a 325

: Holland Dam: : : 300: +f  F30:ab 315:b Z10:b  315:h  326:

: Holland Pump : sa 260: . 270:ab 280:b 290:Db %25:h 282!

: McDonald Pump :ab 270:ab 280:ab 246:ab 305:ab 270:ab 290:b 290:b 263:

: Mandeville Pump ia 325:a B830:a 350:a z50;a B340:a 3451  340:a 315:

: King Island Pump : H : : : th 261: 230 235¢

: Rindge Pump :a  160:a 170:Db 180:a 174:a 198:a 188: 196:a 187:

+ Orwood Bridge : 270:¢c  230:b 2301 o46:bh 250:b 2551 260:b 2531

. Fast Contra Costa I.D. :a 140:a 156:b 150:a 160:a 174:a 180:ab 174: :

: Middle River P.O. :e 210:a 240:a 250:a 240:a 262:a 255:ab 270:a 265:

: Mansion House : 190:a 190:b 220:a 910:a 200:a 220: 290:a 235:

. Stockton Country Club  ia 98:a 120: ca’ 122:a 110:a 1183 ta 89

: Clifton Court Ferry : gasa 110:b 100:a 128:a 1%0:a 130: 130: :

: Stockton : s : a 132: : : 114: :

. Garwood Bridge ia 80iab 80:b 92 sa 46:b 70 69:a  10:

¢ Brandt Bridge ta 27:a  l4:a 10:a 8:a 7:a 7: 8:ta 8:

. Williams Bridge : 118:b 80: : 06:a 80D 50: 42 :

: Whitehall .a  Bl:a 24:h  23:a 248 16:p  16: ia 12: '
s Mossdale Bridge sa 8:a 7:b 8:a 9:a 8:b 7:D 9:a 8:

: Durham Ferry Bridge : 73 61 7 73 6: 6: 61 6: |
: : Drainage Water Stations : |
+ Jersey Drain : 703 : 70 72 : : T4 :

. Grand Is.Dr.{Steamboat s1.) 124: 130:  140:  130: 86 98; 53 6L:

: Camp 35 Dre (Staten Is,): 303 9: 17: 16: 13: 13:c¢ 91: 109

: Bacon Island Drain : 110:f 110: 1603 180: 150: 118: 124 125: |
. Mandeville Drain . 100: 190: 200: 2103  190: 210: 200: 194 }
. Camp 11 Dr. (Staten Ise): 8: B 161 8: 9: 18:c  23: 75 |

a, b, ¢y, dy ©

£, See footnotes last page of this table.
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SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1931
Samples taken by local observers approximately one and one-half hours
aftor high high tides )
Salinity expressed in parts of chlorine per 100,000 parts of water.

Station : OCTOBER :

H 2 & : 10 & 14 18 t 22 3 28 ‘it B30 ¢

: San Francisco, San Pablo and Suisun Bays :

Point Orient ¢ 1800: 1800: 1800:b 1795: 1780: 1770: 1785: 1760:
Point Davis : ¢ 1760: 1790:a 1690: 1705: 1700:abhl655:a 1B50:
Bulls Head Point . 16157 1600: 1550:; 1510: 1485: 1475: 1390: 1455:
Bay Point :q 1%80:a 13%00: 1%65: 1410: 1320: 1315: 1275: 1190:
: 0 and A Ferry . 1100: 1095: 1120:b 1140:a 995: 1060: 065¢  855:
: Innisfail Ferry . 1380:a 1335: 1300:a 1290: 1230 1210: 1240: 1010:
: North San Pablo Bay :

Grandview s 1800: ;s 1835; + 1765: s 1750: :
Vallejo ¢ 1620 : : : : : : :
Cuttings Wharf ta 1790: :  1800: e 1745: :adl760: :
: Sacramento River Delta :

Cellinsville : 950:a 880: 880:a 830:a 710: 725 8003 560:
Emmaton te 450: : th 475: 385 517 310:a R27&:
Three Mile Slough Bridge: BABa 4173 45718 375:a 4251 435 225:a 227
Rio Vista Bridge : 4403b 350 %65:b 292: : 291: 200: 142:
Junction Point : %80:a 200: 265t 145: 85: 188: 125: 133:
Liberty Ferry tacdl90ic 212: 151:b 156: 111: . 120: 75 68
Isleton Bridge : 238:b 116: 114: 177 5 118: 3 4
Howard Ferry ta 9: H : - 21 : 2: 2
: Sutter Slough ra R 4 3% 2 : : : : :
Little Holland Ferry 2 6ia 43 ta %sa 3 : 2 H
Ryde ta LH : : : : : H :
Rs Do 2068 :a 180:a 188:  158:a 148:a 108: 154 192:a 1343
Walnut Grove H N : : : : : :
Paintersville Bridge : G H : : : : : H
Hood Ferry :a 4 : : : : : : :
Freeport Bridge : St : : : : : : :
Sacramento 1e 4:b 2:ab l:a 2:a 2:ab l:ab l:a 1:
: Mokelumne River Delta :

Southwest Point ta 763a 11l: 90:b "6:a 76 62:a  24:a 203
Camp 33, Staten Island :a 6lia 704 86sb  43:a  38: 37:a 22:a  16%
Camp 7, Staten Island :ab g7:ab 9l:b 78:a 7l:a  63:b 59:ab S54:a  42%
Tyler Island Ferry : 3ia 3 2:b l:a 23 : : 2:
Cemp 11, Staten Island :ab 94:ab 86:p 82:a 77:a 72:b  69:ab 64:a 60
Cemp 29, Staten Island :a 87:a 74 75:p 65:a  96: 55:a  44:a 37
Eagle Tree .eb 36iab B30:b B0:a 53ia  67:b  H6iab 55:a 571

a, b, ¢, 4, ¢, T, See footnotes last page of this table.
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TABLE 90 (CONTINUED)

SALINITY OBSERVATIONS, SACRAMENTO-SAN

JOAQUIN DELTA AND UPPER BAYS, 1931

Samples takeén by local observers approximately one and one~half hours

after high high tide.

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

Station ; 0CTUBTR (CONTINUED) ;

: 2 .- 6 ¢+ 10 ¢ 14 : 18 28 v 26 20 ¢

: Mokelumne River Delta (Continued) ;

Camp 25, Staten Island :a 1l6:a 100: 92:b B89:a 832 78:a  68:a 67
Now Hope Bridge ta 223a 301 50: 37 : Hi) B4:a 4D
Camp 20, Staten Island :a 1l6:a 114: 110:b 104:a 102: 96:a 9l:a  89:
: San Joaguin River Delta :

Antioch : 9453a  820: g75:a 1785: 760 725: 690 610:
Curtis Landing : ta 690 705:H  635: 660 660:ab 475:a 465
Jersey H ca 600 : ta 4%0: 53214 435:a 3901
Webb Pump s 390:b 430 405 4003 332 3274 292:a 260:
Central Landing : 1883 : 151:a 9933 172: 98 9%:a 62
Duteh Slough ra 4103a  384:ab 387 H 2 348 337 323
Ward Lending : 278:a 22561 270:a 216:a 246: 185: 212: 1323
Holland Dam : ta 3281 %05:hd 31l0:a 303 302 292 282
Holland Pump H 1 2923 290:bd 283:a 279: 270: 263 256
McDonald Pump : 1e 266:ad 269:e 219:e 197:ie 215:e 20l:e 187:
Mandeville Pump :a 3R0:a 31l 304: sa 283t 276 287:a 255:
King Island Pump : 2280:a 216: 28418 230:b 235 200: 199: 191:
Rindge Pump te 172:a 187: 183:b 155:a 141: 1303 133:a  106:
Orwood Bridge H 277:h 268: 272:cd 254:b 259 2443 235:4 232:
Fast Contra Costa I.D. :a 180:a 187: 199:b 189: H 2003 197: :
Middle River P.O. ia 260:a 268:ab 268:a 229:a 257: 253:ab 215:a 232%
Mansion House ta 238:a 240: 237:b 220: : 234tab 195: :
Stockton Country Club ta  87:ac 9l:ab 89:n, 80: $ 491 : :
¢lifton Court Ferry : 109:a 1l12: 125:1 66sa  103: 69 61: 21
Stockten : 130:b 76 41 th 84: 89: 73: B5l:
Garwood Bridge : e 461 4358 13:a  19: 25 17:a 13:
Brandt Bridge ta Q:a 8: 8:a 82a 8: 8: 8:a 8
Williams Bridge ra 2L 19: 24:p  llic 11: 8: 8: 11
Whitehall ta 1ll:a 12: 8:b 8:b 8: 81 8:a :
Mossdale Bridge ta 8:a 8: 8:b 8:a 7 8:ab 8:a :
Durham Ferry Bridge : 7:c Bic 6:c 6s:c 6: 73 8: 9:
: Drainage Water Stations :

Jerscy Drain H : 783 : : 63 60 60 835:
Grand Is.Dr,(Stoamboat Sl.) ‘s 82:e 6%:c 52:0 19:e 25: e 13
Camp 35 Dr. (Staten Is,): b 119:b 112:b  99: 9% 80: 91:b  59: 59
Bacon Is.Drain : 133 191: 190: 2043 2065 247 206 182:
Mandeville Drain : 195 : 196: 187: 188: 186 191: 187
Camp 11 Dr. (Staten Is.):b 100:b 102:b  95: 79 483 3i:b 58 45

a, b, ¢, 4, ¢, £, See footnotes last page of this table.




ss &5 ®% ov ew s oo

v o3 ®=

SACRAMENTO-SAN JOAQUIN WATHR SUPHRVISOR'S REPORT 1

SALINITY OBSERVATIONS,
Samples taken by local o

Salinity expressed

TABLE 90 (CONTINUED)

after high high tide.

WRA58
H%g‘4

SACRAMINTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1931
bservers approximately one and one-half hours

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

Station : NOVEMBER :
: 2 & 6 : 10 : 14 : 18 : 22 26 : 30
: gon Francisco, San Pablo and Suisun Bays :
Point Orient ¢ 1755: s 1785: 1761: 1735: 1780; 1720: 1770:
Point Davis : +  1400: 1590: 1510: 1515 1455: 1470: 1370:
Bulls Head Point . 1345: 1300: 1360: 1385:a 1040: 1010: 1230: 1080:
Bay Point : .ap1095:b 11656: 1070:a 930: 850: 970: 840:
0 and A Ferry : 825: 7404 780 815: 595: 655 640: 610:
Innisfail Ferxry : + 1030: Q452 935 085: 1015:a 870: 720:
: North San Pablo Bay :
: Grandview ra 1775: : 1740: < 1650 s 1690: :
Cuttings Wharf : 1640: ¢ 1585: ¢+ 1500: ta 1470: :
: gacramento River Delta :
Cnllinsville ta 520% 510¢ 590:a 525: 455 z80:a 255:a 282:
Fmmaton : : 253 289:a 2535 163: 85: 153: 100:
Three Mile Slough Bridge: 270:ab 202 231: 246 113: 84:a 44: 75:
Rio Vista Bridge : 193: 128: 132 128: 28: 32 19: 11:
Junction Point ta 68: : 76:a 30 13: 7 4 4:
Liverty Ferry 66 o7 39:a 29: 21: 10 10: 10:
Isleton Bridge : 3 18: 37 ¢ 4 2 1: 4 :
R. Do 2068 1a 167 145 127 : 76: 82: s 80:
Sacramento sa 21 l:ab 2:2 1: 1l:ab 2:4 2:a 2
: Mokelumne River Delta :
Southwest Point oA 413 42:a 248 28: 19: 6ta 13:a 5:
Camp %3, Staten Island :a 14: l4za 9:a  10: 11: 9:a 6:a 6
Camp 7, Staten Islmnd sab  38:ab Bliab 30:ae 32¢b  27:D 24:ab B83:ab  3l:
Camp 11, Staten Island :ab 59:ab DH2:ab 49:ae H52:b  45:Db 38:ab 4liab 46!
Comp 29, Staten Islond  :a 283 21:a 19:a  20: 17 17:a 12:a 21:
Eagle Tree :ab 60:ab H7:ab H7:ae 59ib 56:D 53:ab 5H3:ab 5Bl
Camp 25, Staten Island :a 521 55:a  44:a &3 37: 40:a  33:a 403
"New Hope Bridge ta 483 48:ab 48:a  48: 47 52 ca 323
Camp 20, Staten Island :a 85 78:a 75:a 723 ] 62:a 53:a  97:
a, b, ¢, 4, e, T, See footnotes last page of this table.
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salinity expressed in parts of ¢

TLBLE 90 ( CONTINUED)

SATINITY OBSERV..IIONS, SACRAMENTO-SAN JO
Samples taken bY locul ©

bservers approxima

hlorine per 10

ANUIN DELTA AND UPPFER BaYS, 1931

tely one and one-half hours
after high high tide.

0,000 parts of water.

Pag

ey

NOVEMBER (CONTINUID)

Station H '
T 2 6 ¢ 10 ¢ 14 : 18 oo . 26 3 20 %

: san Joagquin River Delta :

Antioch : 560 485 560: 5353 4%0: 3351 375, :
Curtis Landing 1o 430 465 %90:a 430 265:0b 2158 205:a 2153
Jersey o 360¢ : : ! :0b 245 : :
Webb Pump : 281 2163 2351 185: 169 132 128: 109:
Centrol Landing o 76 UAR 4530 73 15 72t 748 182
Duteh Slough 1o 290: 2821 280:a 247 : H ta 185
Ward Landing : 201: 1463 163:0  139: 154 148 136 132
Holland Dam 10, R67: 261: 553:a 2418 : : : :
: Hollond Pump ta 2538 241 229:a 217: : : : :
McDonald Pump : 190:4 171:d 175:d 1491 152 b 170: :
Mandeville Pump 1a 2371 234 2265:a 203 201 201: ta  168:
King Island Pump : 1728 151:ab 167: 140: 130:ab 1438 123: 114:
Rindge Pump a6 106:a 107:a B4l 82 88: 74:8  57:
Orwood Bridge : 223 210: 209: 199: 181:c 1713 1633 150:
Tast Contra Costa I.D., a 172 159: 1b4ta 133 H 126:a 99:a 100:
Middle River P.O. :a 221:ab 205 212:a 198 181:ab 1l72:a 168:ia 155!
Mansion House ta 1702 185 1840 188: H 114: ca 120
stockton Country Club ¢ : : ; : :ab 2b:a 261 :
¢lifton Court Ferry HEe! 12 H 10 15: 281 18: 13:a 11
Stockton H : 71 551 581 sicH : 453 :
Garwood Bridge 1a 12: 16 12:a 15 17:  l4:a 1l 9
Brandt Bridge 1a 9: 103 1252 9: ol : : !
Williams Bridge : 20: 1l: 14 11 11t 9: 11: 7
Whitehall ta 9t 91 10: : : : H :
Mossdole Bridge ia 1l 10:4 10:a 9 Y ' 8:a 10:
: Drainage Water Stations :

Jersey Drain : 68 : : : : b 94 : :
Grand Is.Dr.(Stemmboatb gl.) =2L: 21: 22 17: : 21: 16: 17:
Camp 35 Dr. (Staten Is.):b  Hisb  6Lib 5%:¢  Ddsb  OL: 50:b  62: 46
Bacon Island Drain : 175: 168: 160: 06: 111: 96 68! 83
Mandeville Drain : 184 180 180: 176: 176: 172: ! 1653
Camp 1L Dr. (Staten Is.):b 74ib  B2:b  G4ie 59:b 73 60:b Sl 48

o e

a1, b, ¢, a, e, £, See footnotes lnst pnge of this table.
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SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1931
Samples taken by local observers approximately one and one-half hours

TABLE 90 (CONTINUED)

after high high tide.

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

Page 46
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: DECEMBER
Station : :
: 2 6 : 10 ¢ )4 + 18 22 1+ 26 30 =
: San Francisco, San Pablo and Suisun Bays :
Point Orient +pd1750: 1660: 1820: 1680: 1660: 1650: 1680: 1350:
Point Davis « 1390: 1400:a 1500: 1320: 1310: 1415: a8 3801
Bulls Head Point ta 1020: 1220: 1235: 975:a 065: 1235: 1020: {95:s.
Bay Point : 880: 960: H 730sa 690 950: : 45
0 and A Ferry 3 500 480: 460: i H 6351 20:b 20¢
Innisfail Ferry : 820:b 700: 750: 7758 690 665: 480 290:
: North San Pablo Bay :
Senoma Creek Bridge - : : : ta 1385: : : :
Grandview s 1740: + 1660: +  1640: : 1300:h 4003
Vallejo sb 1270: ¢+ 1210: s : e 432 H
Cuttings Wharf sa 1320 :d 1400: s 12758 : 440 H
: Sacramento River Delta :
Collinsville H 290: 320 %70:8 245: 222 293: 96 21
Emmaton : 110: : 164 68: 49:d 88:a 10:a 4:
Three Mile Slough Bridge:a 64 60: : : : : : :
Rio Vista Bridge : 22 18: 19: 5: N 3 1: 28
Junction Point : 5: : H : : : : :
Liberty Ferry : : 8: : : :
Isleton Bridge : 1: 1: : : : :
R. D. 2068 : 54: 72:a 98 : : : : :
Sacramento H l:ab l:a l:a 21 3:ab 1l:a 1: 1
: Mokelumne River Delta
Southwest Point H 21: 28:e 63:ae 1l 16: :
Camp 33, Staten Island 6: 4.1 : : : : : :
Camp 7, Staten Island ) 16:DH 10: : s : : : :
Camp 11, Staten Island :b 30:h 26 21l:a 42te 8: : : :
Camp 29, Staten Island : 1l 7ze 6:ae 12: 11: 7 : :
Fagle Tree +b 48:Db 44 : : H : : :
Camp 25, Staten Island isH 24 : : : : : :
New Hope Bridge : 30 H 44:a  30: 32 ra 2 :
Camp 20, 8taten Island ¢ 5l 43:e %93ae 441 44 40: : :

.
*

ces ea e e

a, b, ¢, d, e, £, See footnotes last page of this table.
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- TABLE 90 (CONTINUED)

SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS, 1931
Semples taken by local observers approximately one and one-half hours

after high high tide.

Salinity expressed

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

193

. .o

: Station

b it s et s

DECABER (CONTINUED)

s

: : 2 3 B ¢ 10 14 3 18 ¢+ 22 + 26+ B30 ¢
: H San Joaquin River Delta :
¢ Antioch H 268: 300 390 2501 220: 273 113: 34
: Curtis Landing H H 237: 239 173 164: 161: 104: :
i Jersey : 150 : ‘a 08: : 134 82: :
: Weblb Pump b 102: 94 Q2:a  9l: 76 661 57: :
: Central Landing : 201 342 341 31 o6 26:a  1l: 13:
¢ Duteh Slough : : 154:a 138: : 122: 79: : H
: Ward Landing : 122 116: 80:a 721 71 : 521 321
: Holland Dam H 1603 167:a 155:a 147:ab 131: 121:a  89: 923
: Holland Pump : 177: 150:a 137:a 123: 99: 96 861 58:
¢ McDonald Pump te  B4:e 146:de 140:e 117:e 104:e  97: : :
: Mandeville Pump : 1651 160:a 1l44:a 134: 129: 116:a  97: 61:
: King Island Pump : : 108 130 : 93: 84: 75 83:
+ Rindge Pump H 64: 56: 56:a 48: 28: 33:a 7 :
s Orwood Bridge : 130 128: 119:b 82: 78 72 63 293
: Bast Contra Costa I.D. 86: 82: 70:a 823 b4 ol:a 43 31
: Middle River P.O. H 145:b  124: 110ta 100 88: 9l: 72 51:
¢ Mansion House e Q4sab 98: 99:a 98: 128:a 533 13: 16
: Stockton Country Club : : 22:a 22:8 19: : 18:a 123 :
¢ Clifton Court Ferry : I 10: 12:a 9: 10: 9 8: 9
: Stockton H : : : "sab 47:a 38: 40 :
: Garwood Bridge : 10: 10: HE : : : : :
: Mossdale Bridge : 11: 6sa 8: : 7 8:a 8: 2
: : Drainage Water Stations - :
+ Jersey Drain : 77 : H 98¢ : 20: 83: :
: Grand Is.Dr.(Steamboat Sl.)c 24:c  18: e l4: : 10:c 15 :
: Camp 35 Dr. (Staten Is,):b  43: 38: 463 24 48 : :e :
: Bacon Island Drain : : 422 33 531 60: 45: 503 49:
: Mandeville Drain : 162: 160: 162 155: 149: 143: 128: 114

55 56: 80 29: 63 : : :

: Camp 11 Dr. (Staten Is.):b

PP

Low high tide,
Taken on following day
Taken two days later,

c o ®

o
Sl

Taken on preceding day.
Taken two days earlier,

s,

oo -

Over -one hour off scheduled time.




WR-158 !
X , . A R Y i s Page 48,1_ ‘
SACRAMENTO-SAN JOAQUIN WiTHR SUPERVICOR'S REPORT 1931 04

CHAPTER VIII

10SSES IN THE SaCRAMENTO VALLEY .ND DELT. DUE TO 1931 WATHER SHORT.GHE

Lt the close of the 1924 season and other past seasens when
a water shortoge has been experienced in tho Sacramento-San Joaguin
area, there has always been considerable inquiry as to the extent of
losses which may have been sustained due to the water shortage and, in
the case of the Delta, the resulting salinitye. These questions could
not be answered because no investigation had ﬁeen nade in any of these
seasons to determine the losses, and cpproximations were difficult,
Farly in 1931, therefore; with all indications pointing to a serious
water shortage, plans were made for an investigntion and determinction
of the losses which it appeared would be iﬁevitable. This investig-tion
was conducted throughout the season and the results are presented in
this chapters The losses fall naturally under two classifications:
those in the territory served by the Sacramcnto River above Sacramciio

and those in the Delta due to salinity; aund they are so reported;

LOSSES IN THE SACR.MENTO RIVIR AREA ABOVE SACRAMINTO

Losses di?ectly chargeable to the water shortage in the area
gserved by the Sacramento River above Sacramento may be classified as
follows: (1) Crop Losses - under which fall losses due to (a) abandon-
ment of preliminary work or of plans for planting because of threatened
shortage, (b) changes frem rice plantings to crops requiring less
water (c) abandonment of crobslbecause of water shortage and (d) re-
duced yields because of insufficient water; (2) Losses represented

by expenditures required to rearrange and lower pumping installations,

(3) Losses due to the increased cost of pumping under greater lifts,
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Crop Losses

In the investigation of these losses, great difficulty was
encountered in obtaining definite data., It may have bszen very evideut
that a loss under one or more of the classifications outlined had been
sustained but the water user was elther reluctant or unable to place
an estimate upon it, Also, where estimates were obtained, it was
found impracticable to segregate them to the definite classific.tions
given, Although a representative of practically every diversion on
the river was interviewed, and in the larger districts many of the
individual water users were canvassed, the total of the definite figures

obtained for crop losses was $68620,

Additional Expenditures for Lowering and Changing Pump Installations

On many sections of the river in 1931l the water receded to
record low levels and many pump owners found that such levels had ap-
parently not been antioipated when their pumps were installed, In fre-
quent instances the water fell below the suction pipes or the suction
1ift was so greatly increased that the pump wounld not Operated, This
necessitated expenditures to lengthen the suction pipes end lower the
pumps, Various other pumping plant repairs incildent to the low river
levels were also required, All of the river plants were ihclud@d in
the investigation of these expenditures and the total yeported to

have been spent was 47428,

Ingreased Pumping Coste

In order to determine the increase in 1931 pumping cests due

to the low river levels, the pumping lifts of 1931 were compared to

those of 1927, The seasonal stream flow of the Sacrimento River ab
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TABLE ©1

OF 1931 IN EXGESS OF THE COSTS FOR PUMPING
ONS WITH 1627 RIVER STAGES.
R, RED BLUFF TO SACRAMENTO

COSTS OF PUMPING THE DIVERSIONS
THE SAME DIVERS!
SACRAMENTO R IVE

TC0STS OF TO5T PUMPING 3

AVERAGE AMOUNT RIVER {IN EXCESS OF COSTS FORS

0e 0w 80 e« w0
e 0w o0 oo oo

!
: MONTH WAS LOWER IN 193] 1931 DIVERSIONS  ,pyyping THE 1931 DIVER?
! THAN IN 1927 — FEET AORE—FEET $SIONS WITH 1927 RIVER !
: H STAGES — DOLLARS t
: RED BLUFF TO BUTTE CITY :
! APRIL s 8 : 83268 ! 14000 H
! MAY ! 5 : 110128 ! 5890 H
! JUNE H 2 $ " 91596 : 3010 ¢
' JuLy ¢ 2 : 105271 ' 1920 :
! AUGUST : 1 H 02878 ! 1510 $
! SEPTEMBER ¢ [ : 43005 s 40 :
!_OCTOBER _ % | : 18015 : 1110 :
} TOTAL : : 544161 : 27480 N
: BUTTE CITY TO COLUSA :
! APRIL 3 18 ! ‘ 14700 ! 2150 :
! MAY : 10 ! 19836 : 1100 :
¢ JUNE s 7 H 17800 : 1200 :
¢ JULY : 5 ! 19499 H 830 t
! AUGUST : 5 : 12324 H 620 :
! SEPTEMBER ¢ 3 : 3790 ¢ 150 :
t OCTOBER : 3 H 1438 : 100 ’
§ ToTAL : : 89387 : 6150 :
: . COLUSA TO KNIGHTS LANDING :
t APRIL : 19 ! 80089 : 20700 :
! MAY ¢ 14 : 74677 A 11600 :
! JUNE 3 9 : 68530 ! 7220 :
1 JULY : 5 $ 63270 : 6400 :
¢ AUGUST : 3 H 53283 t 2850 :
! SEPTEMBER ¢ 2 : 24494 : 0 :
! _OOTOBER 3 2 ' 6847 : 110 :
i TOTAL : 372090 : 48880 :
: KNIGHTS LANDING TO VERONA 3
tTAPRIL t 18 : 4371 : 1060 :
¢ MAY ' 16 : 3078 ' 860 :
t JUNE s 10 : 3064 : 740 :
t JULY H 6 e 4014 H 390 :
$ AUGUST ¢ 3 ' 3020 . 220 H
! SEPTEVBER ¢ 4 : 1021 : 90 s
t OCTOBER ! 3 ' 531 t 160 !
i ToTAL : : 20899 : 3520 :
; VERONA TO SACRAMENTO :
Y TAPRIL : 17 3 50326 ? 6910 H
t MAY y 14 : 26038 : 5700 :
! JUNE : 10 : 24147 : 2670 :
t JULY 3 4 : 28380 : 810 :
¢ AUGUST H 3 : 25020 : 580 :
{ SEPTEMBER § 3 : 7046 : 220 :
t OCTOBER ¢ 2 : 2718 : 10 H
§ ToTAL : : 136375 : 16900
: TOTAL ~ RED BLUFF TO SACRAMENTO :
‘ ! APRIL : T T T T T T T 203654 : 44820 3
+ MAY s : 235557 : 25150 :
+ JUNE : : 206037 : 14840 :
¢ JuLy H : 220434 s 10350 ]
$ AUGUST : ' 187425 : 5780 :
! SEPTEMBER ! : 80256 : 500 !
: OCTOBER _ % ~ e 29549 3 1490 ¢
; TOTAL : : 1162912 : 102930 :
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Red Bluff in 1927 oxceeded the mean for the forty-yeér period 1889-1929
hy seventeen per cent. It was considered, therefore, that the depart-
ure of the 19%1 river levels from those of 1927 would furnish a fair
basis for the computation of increased pumping costs in 1931 chargeable
to the water shortage and low river levels of that soason. A comparison
of the minimum river levels of 1927 and 1931, Sacramento %o Red Bluff,
is shown on Plate 1, Chapter I,

The monthly records of kilowatt hours consumed in 1931 were
available for each pumping plant and from these the 1931 pumping costs
were derived by application of the appropriate rate schedule. The
power that would have been required to pump the 1931 diversions under
the pumping heads of 1927 was then computed and the rate schedule applied
te derive the compa:ative 1927 costs. The resulting figures for the
difference between the 1927 and 1931 costs are given in Table 91, This
shows that from Red Bluff to Sacramento the total increased cost of
pumping chargeable to the 1931 water shortage and low river levels

was $102,930,

Other Probable losses

The losses that have been enumerated total $117,000 but this
figure probably represents the very minimum of the direct losses and
takes no accsunt of other less tangible losses. Instances of the latter
were evident throughout the course of the investigatinn but it was not
possible te define them in terms of money. In general, however, such
losses were représented by the many and varied additional activities and
expenditures required t» meet the conditiens of curtailed water supplies

and to effectively enforce conservation and waste prevention measures.
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I0SSES IN THE SACRAMANTO-SAN JOAQUIN DELTA DUE TO ENCROACHMENT OF
SAT,INTTY FROM SAN FRANCISCO BAY

Outline of Investigation

Since the beginning of salinity observations in the Sacramento-
San Joaquin Delta it has buen recognized that in years of deficient
Spring and Summer stream flow to the Delta, the resulting extensive
encroachment of salinity from San Francisco Bay has caused damage in
the Delta. In 1930, 1924, and 1926, but particularly in 1924, the mag-
nitude of the encroachment was such as to leave no doubt that damage
must have been sustained. But just what the extent of the damage or
the total of crep and other losses might have been, was not determined.
In the Spring of 1931l it was plainly evident that the stream flow to
the Dolta would probably be as low if not lewer than it was in 1924
and that a salinity encroachment as great if not greater than in that
year could be expected. With this expectation, therefore, the invest-
igation to determine the losses in the Delta due to salinity or to at
least derive an approximete definition of the relation hetween salinity
encroachment and losses, was planned as the ma jor activity of the loss

investigat ions,

Procedure and Field Mcthods

As deseribed in Chapter VI, an enginecer is detailed each
season to obtain a complete Delta census of the irrigated and non-irri-
gated crops, and the acreages of aquatic growths, weeds, bare lands,

water surfaces, etc., and it was considered that the additional Delta

investigation of losses in 1931 could be most advantageously handled

as a part of the same detail. Much more time was going to be required,
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however, and accordingly beginning in July, an additional assistant was
assigned, to devote his entire time to the Delta census and investigation
of losses.,

At the outset it was recognized that crop losses would repres-
ent the greatest item of demage and perhaps the only one possible of
dofinite valuation, TForms, to be used in the field, covering every
item with respect to crops which might conceivably be needed in the
valuation of crop losses, were, therefore, preparcd and used. No fixed
forms for reporting items of loss other than those connected with crops
wore used and such othor items wero reported only in a gencral way or
by special report. The first field form provided for a detailed re-
port of acrcage, irrigation methods, dates of planting and harvest,
production, unit value, total value, and record of the dates of irri-
gation, for cach crop. The irrigation record was particularly important
for use in conjunction with maps prepared later from which the degrec
of salinity at a given location for any particular timo could be deter-
mined. A sccond form was used in reporting the data with respeet to
lossed. If a loss wore reported for any item of the first form,
detail data with rospect to this item Wero;entered on the second form,
such as, the date irrigation was stopped becsuse of high salinity or
the dates when water of greater than 100 parts chlorine was used,
the offect on growth and yield of use of wator of high salinity or
of curtailment of irrigation, the loss in production and its value,
acreage abandoned or not mlanted on account of high salinity and the
amount of this loss, ebte. The investigation required that these two

forms be filled in from danta obtained by actual contact with the ovmers,

lessces or water usors and/or by the engincer's own field observations,
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.

for each individual subdivision of every island or tract in thc Delfo.

Instructions to Field Mun

The ficld men were instrucited, insofar as possible, to obtain
all data by direct observation and not from hearsay. Information from
landowners although essential was to boe considcerced more or less supple-
mentol, especially in connection with such items o crop growth, dmage
and yield. Hstimatces from owners and growers werc to be carcfully
checkod and substantiated insofar as possible. Dotall obscrvations wero
to be mado of crop growth and all conditions affccting i, with parti-
cular attontion to be waid to the comparctive growth, as between arcas
of high and low sqlinity, of like crops under conditions otherwisc simi-
lar, Bspccial omphasis was placed upon the necessity for obssrvation
and recognition of factors othor than salinity such as insccets, poor

farming, sunburn, ctc., likely to affect crop growth and yicld.

Sezreg-tion of Lossocs

This report of losscs in tho Sacr-mento-San Joaguin Delta
due to salinity in the 1931 scnson falls . into tvo major scgregtions,
"Grop Losses™ and "Other Losscs". Crop Losscs may be further segregated
to what might be called "Tangible" and "Intrngible® losses; Undcr
tongible losses is classed the actual loss in production of crops in
1931 due to (1) the curt:ilment of irrig-tion when the salinity of the
irrigation water became too high, (2) ths ncetusl application of irri-
g~tion watcr of too high solinity, and (3) the abandorment of a crop,

or plnns for it, becausc of high snlinity. Tho classificition of

intengible lossces will be considersd subscquently.
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Tangible Crop Lossecs .

To arrive at the tangible losses as outlined, all of the
data of the field forms were thoroughly reviewed, summarized hy

islands and crops and compiled as shown in Table 92. Under the three

classifications of tangible crop losses, this table ;hows, segre sated
by crops, the total losses, in production and money. It 1s to be
noted that the estimates of loss in money represent the market value
of the lost productioﬁ and as such might be termed the gross loss as
distinguished from net loss represented by the net profit which the
grower might have realized had he been able to market the crops lost.
As shown by Table 92, the market value of the Delta crops estimated to
have been lost because of salinity in 1931 totels %1,263,716, Of this
amount, $890,906, or 70 per cent of the total, is the loss estimated
to have resulted from curtailment of irrigation, $357,640 or 29 per
cent, the loss due to actual application and use of water of too hizh
salinity and $15,170 or one pef cent, the loss due to destruction of
permament plantings and to abandomment of crops or plans therefor be-

cause of high salinity.

Detail Check of Reported Losses

In the review of the losses reported for each of.the indivi-
dual subdivisions all estimates were carefully checked by compsrison
with average figures for preoduction and unit nrices throughout the
Delta, and if it appeared that the estimated loss in production had
been based upon a total production expoctancy out of proportion to the
average or normal figures, the estimates of loss were correspondinzly

reduced. In addition, the degree of salinity corresponding to the reported
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SUMMARY, BY CROPS, OF 1931

TABLE 92
CROP L0SS IN THE SACRAMENTO-SAN JOAQUIN DELTA DUE TO SalLINITY.

LOSS EXPRESSED IN PRODUCTION AND DOLLARS

N _JOAQUIN WATER SUPERVISOR'S REPORT 1931 F%gsﬂé%
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TLOSS EXPRESSEDS

ESTIMATED LOSS DUE TO

USE OF WnTER U DESTRUCTION *  TOTAL LOSS

: CROP 3 IN P CURTAILMENT ¥

& ’PRODUCTION Pe oF H OF T0O S0R ABA NDONM@U: IN DOLLARS
: tMARKET VALUE 3 IRRIGATION ¢ HIGH SALINITY: OF PLANTINGS!

: H H H v H

! ALFALFA ) S ? 0135 TONs ¢ 400 TONS & 347 ACRES 3

: : : 00460 : 4000 : 5400 : 90860
: ASPARAGUS : P : 275 TONS % i 140 ACRES !

: : $ : 16515 : : 3100 : 19615
i BEANS : P T 53377 SAOKS 620 SACKS! :

: : $ ; 171078 : 1508 : : 172586
: BEETS H P P opos7 Tons 820 TONs :

: : $ : 150020 : 6150 : : 157070
: CELERY : P i 325 0ARS ! 618 CARS :

: : $ : 80945 : 255626 : , : 336571
 CORN : P ! 4503 ToNs i 886 TONs i 318 AORES 3

: ! $ ! 95330 3 18175 : 4660 : 118165
t FRUIT : P T 315 TONS % 8 ToN: ¢ 2 ACRES 3

: : $ : 9300 : 400 : 500 : 10200
: GRAIN HAY ¢ P : 356 ToNs & : :

H : $ : 3560 ! : H 3560
+ ONIONS : P T 20720 SACKS @ : :

: H $ : 20710 : : : 29710
: PASTURE : P } 116 AGRES i 205 ACRES : 280 ACRES !}

: : $ H 2380 : 100 H 660 S 3140
: : : ! : :

$ POTATOES H P t 306200 SACKS § 70800 SACKS 3 $

: ! $ : 220500 : 54821 : 3 275321
3 SEED : P $ 181 ACRES § *13700 SACKS :

: : $ : 3530 % 10200 ¢ : 13730
+ TRUCK : P : Ay : 252 TONS § 34 ACRES ;

: : $ : 16678 : 6660 : 850 $ 24188
TOTAL LOSS IN DOLLARS 800006 : 357640 : 15170 ! 1263716
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irrigation period was checked to determine whether or not the reported
loss might reasonably be assumed to have resulted from salinity or
from other causes, and to define where possible, the degree of sali-
nity causing damage to various crops under different conditions. The
check of the salinity at the various Delta tracts for different times
and periods of the season was accomplished by using maps similar to
those shown on Plate 7 (Chapter VII) but to a larger scale. Ags a
result of the detailed check of all figures as outlined, it is con-
sidered that the total of the tangible crop losses as shown by Table

92 represents a conservative estimate.

Comparison of Crop Losses and Total Productionvvalue

Table 93 shows the estimated value of the actual 1931
irrigated crop production, segregated by crops, and indicates a
total for éhe Delta of $22,657,663, In the compilation of the ac-
tual production and its value, the data on the field forms were not
always complete and it was necessary in frequent instances to par-
tially estimate either production, or the unit price to apply to the
giﬁen production, This was done by comparison with known data for
similar crops in adjoining tracts, due consideration being given to
any modifying factors noted in the reports or known to exist,

For reasons oxplained later it was desirable in this com-
pilation to make a segregation with respect to the Delta area within

the limits of the maximum encroachment during the season of salinity

of 100 parts of chlorine per 100,000 parts of water, and this segre-
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SUMMARY, BY CROPS,
AND CROP LOSS DUE TO SALINITY,

DELTA AREA AND AREA WiTHIN

LOSS EXPRESSED IN

DOLLARS AND

TABLE 93

OF IRRIGATED ACREAGE, VAL
FOR TOTAL S

100 PART S

ALINITY ENCROACHMENT,

TOTAL PRODUGT}ON (INCLUD ING LOST PRODUCT ION)

DELTA AREA AND

2) AREA WITHIN 100

P

{N PER CENT OF VA&UE OF
IN (1

UE OF ACTUAL PRODUCTION,
ACRAMENTO-SAN JOAQUIN

1931

TOTAL

ART SALINITY ENCROACHMENT

ENT IRE DELTA

t AREA WITHIN 100 PART
$SALINITY ENCROACHMENT

®
.
.

¥ CROP LOSS IN

+  PER CENT OF
'VALUE OF TOTAL
tIRRIGATED CROP
! PRODUGCT ION*¥

0o o8 0p 20 00 OB 43 w9l

CROP T VALUE % % : TTUALUE . SWITHIN 3

H of ¢ CROP LOSS? H OF SAREA OF}
IRRIGATED ¢ ACTUAL ¢ DUE TO {IRRIGATED 3 ACTUAL 1100 PRT. ENTIRE
¢ ACREAGE T PRODUCT ION?S SALINITY § ACREAGE :PRODUCT‘ON:SAL]NITY DELTA

H H IN H IN H E IN EEM}@ACHE

W Lo e e 1
ALFALFA ; 26882 § 1352621 § 99860 ; 12651 § 542711 § 15.54 ; 6.88
ASPARAGUS § 70580 § 7254899 19615 g 55549 % 5695340 % 0.34 § 0.27
BEANS § 26002 | 775794 P 72586 § 14296 § 404286 § 29.92 f 19.21
BEETS é 30015 ¢ 3128314 % 157070 & 17362 § 1820595 § '7.94‘% 4,78
CELERY § 6303 § 1640043 § 336571 ; 6125 § 1564193 § 17.71 & 17.03
CORN § 55798 § 1360921 § 118165 % 50081 é 1224840 § 8.80 ; 7,99
FRUIT § 10775 + 1364724 § 10200 § 7075 § JO 11006 § 1,00 § 0.74
GRAIN & HAY § 65086 + 000034 g 3560 § 46126 E 616338 § 0.57 i 0.39
ON10NS % 3769 ; oB2244 + 29710 ; 2068 ¢ 512778 § 5,48 % 2,94
PASTURE g 12748 + 66284 ; 3140 10254 E 50614 § 5.84 § 4,52
POTATOES § 18042 | 2802585 ; 275321 § 17747 E 2788710 § 8,99 § 8.94
SEED § 8967 § 499188 § 13730 é 3547 § 150666 % 8.35 § 2.68
TRUGK § 6408 § " 530012 é 24188 § 2110 é 199316 % 10.82 § 4.36
“TOTALS 343355 | 22657063 i 1263716 ;244991 P leseld0z § 7.08 | 5.28
* PRACT ICALLY ALL WITHIN AREA OF 100 PART SALINITY ENCROACHMENT (SEE PLATE ]3)0

*#% |NCLUDING VALUE OF LUST PRODUGTION,
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gation is shown in Table 93, For sach crop, this table shows for the
total Delta area and for the area within the 100 part salinity en-
croachment, the acreage irrigated and the estimated value of the
actual production. It shows.also, for each crop, the estimated total
loss due to salinity, in dollars and in per cent of the total value
of production (1) in the area within the 100 part salinity encroach-
ment, and (2) in the total Delta area. It should be noted that the
total value or production used in deriving these percentages is the
value of the actual production plus the value of the production esti-
mated to have been lost. In the case of the peroentagé of total pro-
duction value for the area within the 100 part salinity encroachment,
the assumption was made that the total Delta loss in production, as
given, occurred entirely within this area, and as shown by Plate 13
and later consideration, this assumption is cssentially correct. HFrom
Table 93, then, it is seen that the tangible crop losses in 1931
amounted to 5.28 per cent of the total value of the Delta's irrigated
crops or 7,08 per cent of the value of the irrigated crops within the

area of 100 part salinity encroachment,

Intangible Crop Losses

As to the crop losscs termed herein as intangible, 1t is
only possible to outline their character. These are losses which the
field evidence and analysis would indicate must surely have becn sus-
tained or may yet be suffored but for which the data are insufficient
to form any definite estimatc. Probably the most important loss of
this character is that to be expected duc to the effects of 1931 sali-

nity on the crops of 1932 and even subsequent years, Because of high
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salinity considerable acrcagoes supporting permanent crops such as frult,
asparagus, etc., were not irrigated when they should have been. As a
result it is claimed that buds were not properly formed for next year's
crop in the case of fruit and the proper development to produce the
desired quantity and guality of next season'!s spears was retérdod in
the case of asparagus, etc. Normally, considerable grain land is
flooded in the Fall preparatory to planting. This was prevented by
high salinity in the Fall of 19%1 and may effect the yiélds of 1932,
Porhaps as serious as the effects of non-irrigation in 1931 may be the
reduction in future yields of all crops due to impregnation of the soil
with water of high salinity and the deposits of salt., Where flooding and
drainage facilitices are at hand to flush the soil after Winter stream
flow has causced the salinity to recede, this may be overcome. In the
case of early season crops in the lower Dolfa, howsver, and where the
flushing cannot readily be accomplished the accumulated salt will remain
as & source of congiderable damage to future yields. 4As @ minor loss,
perhaps, the probable reduction in 1932 yields because certain pent
lands could not be burned over in the Fall of 1931, has been noted. It
is the practice on some peat sreas to burn off two inches or so of the
surface to kill nématodos and other pests and this has resultced in
greatly increased yields in the following season. To extinguish the
fires the island or tract is flooded through the irrigation system or
by opening flood gates in the levees. Because of the high salinity

of the wator in the Fall of 1931 it was not advisable to use the water
for this purpose, entailing the danger of depositing salt on the land,
and the burning operntions were accordingly forcgone,

In some of the asparagus and other areas where interplonting
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is generally practiced, it was claimed as a loss due to salinity,

that it was necessary to refrain from interplanting in 1931, Although
the asparagus or the permanent crop might survive successfully the
non-irrigation because of high salinity, the grower feéred to risk

the planting and necessary irrigation of the intercrops

Other Than Crop Logses

0f the items of 1931 damage from salinity, other than to
crops, noted but not defined, may be mentioned: The killing in some
arcas of the willows which form bank protection along the lovecs., With
this protection gone the banks are subject to damsge from wave action,
etc, Damage in the nature of extra expendituros required to obtain
fresh water supplies by drilling wells, buying water, etc. A grest
many instances were noted whore the growers put down new wells and
utilized this source of waber for irrigation during the period of
high salinity. Tn some cases the well water wes used to dilute the
channel supply. Expenditures for new or supplemental domestic and
municipal water supplies were required. Dairymen were obliged to
obtain - fresher water for their stock to drink. In a casc noted
where the cows had been drinking water from the chamnel, the dairyman
was notified that his porcentage of milk solids had dropped below
the permis;ible amount. He was advised by a chemist that the drinking
of saline wator would cause the milk solids to decrease, and immadiabo-
ly put down wells to supply the dairy with water. Within a weck fthe
reports indicated that the milk had returned to standard specifications.
Numerous instances werc reported of sickness of all kinds of stock duc

to the drinking of water of too high salinity and in most cascs it
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was necessary to resort to the use of well water to remedy the conditions.

ESTIMATE OF PAST CROP LOSSES DUE TO SALINITY
It has been stated that no comprehensive investigation of
‘Delta losses due to salinity in years previous to 1931 was ever made,
However, with the data of 1931 and the complete salinity and crop data
for all years beginning with 1924 avajlable, it appeared that rcason-
ably correct estimates of the losses in these past years might be pos-
sible, and the remainder of this chaptor gives the results of a study

which was made to derive these estimates for the years 1924 to 1930,

Method and Assumptions in Estimating Past Losses

Briefly stated, the method followed to cstimate the crop
losses due to salinityvin past years, was to apply the 1931 relation
between losses and total production value within the area of 100 part
salinity encroachment to the corresponding total production value in
past years, This application involved the assumptions, first, that
the area, crop acreage and corrcsponding production value within the
area of 100 part salinity encroachment can be taken as proportionate
to, or as close indices of the losses dus to salinity, second, that
in each past yoar’the loss for each crop in per cent of the total
value of its production within the arca of 100 part salinity cneroach-
ment would have been the same as in 1931 and, third, that the value

of production per acre for each crop weuld have been uniform through-

out the Delta had there been no loss due to salinitys.

Lrea Within 100 Part Salinity Bneroachment as Crop Loss Index

The facts in suppert of the first assumption were brought
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~ut when, in comparing the 1931 position of various desrees of salinity
at different periods of the season with the Delta area in which sali-
nity losses were reported, it was found that as far as areas are con-

cerned, probably the best index of crop losses due to salinity is the

.
.
.

area or irrigated acreage within the maximum seasonal encroachment of
100 parts of salinity., This is well shown by the close approach to
coincidence of the two limits shown on Plate 13, The heavy dotted
line is the limit of the 100 part salinity encroachment into the Delta
in 1931 and the heavy solid line is the limit or boundary of the area
in which crop losses due to salinity were reported in 1931 As indi-~
cated by this plate, the Delta area within 100 part salinity encroach-
ment may practically be taken as the area within which crop losses due

to salinity are confinecd.

Rguation for Deriving Past Losses

Under the second assumption of the method outlined for the
estimate of losses in past years, the percentages of Column 7, Table

93 were to be applied to the production v-lue within the area of 100

part salinity encroachment for each past year to derive the loss for

%
.
.
.
|

that year by each crop. It was required therefore to obtain for past
years the best possible estimates of the value of the actual crop pro-
duction within the area of 100 part salinity encroachment. Investi-
gation proved that it would be very difficult to obtain these data but,
as later outlined, it was found that satisfactory estimates of the
value of the actual production in the entire Deltn could be derived
for the years 1924 to 1930, inclusive. It then became essential to

establish the relation between these data nnd the production v:ilues
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within the arca of 100 part salinity ehcrouchment in order that” the
percentages of Column 7, Thble 93 might still be 2pplied to derive
the losses. The ratio, for each crop, of the acrenge within the

arca of 100 part salinity encroachment to the acreage in the entire
Deltn;, was nesdeds Tho acreage data for the entire Delta were avail-
able from the Water Supcrvisor roports and it was possible from large
scale maps showing, similar to Plate 6 (Chapter VII), the position

of the 100 part. salinity oncroachment oach yoar 1924 to 1931, and from
the detail crop data in the Weter Supcervisor reports for the sumo
period, to tabulete for cach irrigated crop and for cach year, the
acroage within the 100 part line. Thosc data are shown in Table 94.
With the ratios thus established and using the third assumption that
production value per acrc for ecach crop would be the smme throughout
the Dolta if thore werc no loss duc to salinity, it can be shown that
the volue of the actunl production within the arcza of 100 part sali-

nity is derived from the following cquation:

where VS Value of actual production within area of 100 part salinity

i

¥ = Value of nctusl production in cntire Delta

A = Acrcage of.crop in entire Deltn

AS = hcreage of crop within arca of 100 part salinity

L = Crop loss due to salinity - Assumed to be all in ared Ag

But according to thc loss computation mothod adopted and the

socond assumption:
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TABLE, 94

DETAIL, BY CROPS, OF IRRIGATED ACRFAGE, ESTIMATED VALUE OF
ACTUAL PRODUCTION AND ESTIMATED LOSS DUE TO SALINITY,

SACRAMENTO~SAN JOAQUIN DELTA, 1924~1931

06 00 B> 6T B OO GO SO G HS O& *o OF 08 €0 WS CG 00 4V o

T T TRRTEETED  ACREAGE ~YESTIMATED JESTIVMATESD
H H TWITHIN ¢ VALUE OF }CROP LOSS
H CROP ! ENTIRE ! 100 PART @ ACTUAL 1 DUE TO
H ! DELTA ¢ SALIN|TY PRODUCTION: SALINITY
t H ¢ ENCROACH—!IN ENTIRE ¢ IN

¢ H ¢ MENT ! DELTA ¢ DOLLARS
H]

: 1924
ATALFALFR : 37034 7% 3705 &1 2917200 26000
! ASPARAGUS : 54129 ¢ 32219 3 3783800 7700
! BEANS ' 36459 14162 ¢ 2296000 § 301200
t BEETS ! 21375 4665 ¢ 1974200 ¢ 34800
' CELERY : 4065 % 2901 ¢ 1336500 3 193500
t CORN H 27392 1 18627 ¢+ 1023400 65300
{ FRUIT H 16180 ¢ 1574 § 5346000 @ 5200
+ GRAIN AND HAY ¢ 92362 ¢ 54489 & 4271300 ¢ 14400
¢t ON]JONS H 3886 ¢ 2568 3 835800 3 31400
¢ PASTURE H 1035 ¢ 572 ¢ 5200 ¢ 200
+ POTATOES H 27872 ¢ 21335 ¢+ 5058700 3§ 373300
t SEED H Q30 40 129300 @ 500
! TRUCK H 4021 560 4 804200 3 12300
; TOTALS ' 320740 ) 156817 | 29781000 | 1085800
.

: 1925

{TRLFACFA T 26011 % 380§ 1927900 3 4500
! ASPARAGUS : 51974 % 3560 ! 3944000 900
! BEANS : 37590 0 ¢ 2892400 @ 0
{ BEETS } 16685 ¢ 690 3 883100 3 2900
t CELERY H 5330 ! 40 ¢t 1879200 % 2500
t CORN : 24029 ¢ 200 944000 ¢ 700
! FRUIT H 12772 3 0 ¢ 3652800 ! 0
t GRAIN AND HAY 3 84307 ¢ 3400 3 2185500 ! 500
i ONlONs H 5089 ! 0 ¢ 2050000 0
t PASTURE : 5273 660 ¢ 26400 200
$ POTATOES s 22071 0 ¢ 8475000 : 0
! SEED f 3459 o 418500 ¢ 0
}_TRUCK H 4737 ¢} 0 829000 0

v ] £ ¥

: TOTALS ¢ 300227 - 8940 | 30108700 ; 12200
L] Y

' *1926

! ALFALFA H 26108 3 1910 ¢ 1631800 3 } 8800
1 ASPARAGUS H 55601 3 16358 ¢+ 4016100 ¢ 4000
! BEANS H 51802 ¢ 5136 1 2921500 ¢ 89100
' BEETS H 7936 i 1100 ¢ 841800 3 9400
i CELERY ' 7392 @ 1585 ¢ 2835000 3 112300
! CORN H 23055 3 4581 ¢ 766500 13100
! FRUIT H V7771 % 685 ¢ 3731900 3 1400
! GRAIN AND HAY ¢ 77319 14052 3 1567400 3 1600
' ONIONS 7 : 5810 310 ¢ 1142900 ¢ 3300
t PASTURE H 4161 ¢ 1650 20800 3 500
! POTATOES $ 21503 ¢ 2948 't B54€3900 ¢ 68300
! SEED H 2883 293 320000 2700
E TRUCK . 6471 3 1252 4+ 1035400 3 22200
; TOTALS vo308712 51860 ! 26295000 | 346700
H 1927

' ALFALFA ! 26348 180 ¢ 1678400 1800
! ASPARAGUS H 47897 3 2100 ¢ 5182400 ¢ 800
! BEANS ? 47678 3 60 ¢ 1931000 ¢ 700
! BEETS H 14527 % 144 ¢ 1289900 3 1000
! CELERY ! 7888 3 0 't 3443000 : 0
i CORN H 26944 3 300 ¢ 972000 3 1000
tOFRUIT H 17261 % 0 ¢ 4660500 @ 0
¢ GRAIN AND HAY 75774 ¢ 1594 4+ 1926900 200
! ONIONS s 4340 0 ¢ 1367100 : 0
t PASTURE H 2736 o 1370014 0
! POTATOES : 28422 0 ¢ 6476000 : 0
! SEED : 3826 0 416000 3 0
t TRUCK ' 3590 o 610300 3 0
¢ TOTALS ¢ 3060931 4378 ' 29967200 } 5500
: s : : :
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DETAIL, BY CROPS,

ACTUAL PRODUCTION AN

TABLE 94 (CONTINUED)
OF IRRIGATED ACREAGE, ESTIMATED VALUE OF

p ESTIMATED LOSS DUE TO SALINITY,

.o wh vs ve PE AP PB SO AP *e OO PI 59 06 FP 40 Be 6 Ve Ve 4SS 06 S9 SF 8 Se S ST C Oe T 0 46 TS 4w Ge Su oe oo

SACRAMENTO—SAN JOAQUIN DELTA, 19241931

T TRRIGATED ACREAGE ESTIMATED JESTIMATED [
: v ngHlN ! VALUE OF ‘CROP LOSS %

: ! 100 PART ' ACTUAL, ¢ DUE TO
CROP } EEI}QE § SALINITY {PRODUCTION! SALINITY :
: 3 ENGROAGH-YIN ENTIRES IN :
H H MENT ! DELTA § DOLLARS !
1928 !
ALFALFA H 26783 458 3 19680600 1 5300
ASPARAGUS : 53971 ! 7618 + 6773100 3300 @
BEANS H 38429 ¢ 332 ¢+ 2550100 ¢ 6600 ¢
BEETS H 14722 3 2808 ¢ 1882400 3 28900 3
CELERY H 7813 ¢ O ¢ 1148700 ¢ (O
CORN H 40268 2100 3 1452700 6700 ¢
FRUIT H 15763 ! 150 ¢+ 3546700 ¢ 300 ¢
GRAIN AND HAY H 72038 ¢ 1670 ¢ } 744600 § 200
ONJONS H 3668 ¢ 0O ¢t 1371100 3 o
PASTURE ' 6284 3 575 3 31400 ¢ 200 3
POTATOES Y 24914 316 ¢ 3014600 3400 ¢
SEED H 6453 ¢ 7 671100 ¢ 100 ¢
TRUCK ! 5009 475 4 886400 3 7800 %
v [] v v L]
TOTALS - \ 317015 16509 ;2m4mm); 62800
1929 :
ALFALFA ] 27158 ¢ 911 3§ 2216100 3 11600 4
ASPARAGUS H 62044 3 10086 3 6456600 1 3600
BEANS H 32315 250 ¢ 1978600 ¢ 4600 3
BEETS H 21553 ¢ 1619 + 2109500 12700
CELERY H 8721 3 190 3 2043300 ¢ 7900 &
CORN ! 40855 2345 1+ 1473800 3 7500 ¢
FRUIT H 14935 ¢ 75 3 4122100 ¢ 200 ¢
GRAIN AND HAY : 76100 & 3014 ¢ 1777600 400 8
ON1ONS H 4159 3 0 ¢+ 998200 o
PASTURE H 2746 2050 ¢ 13700 13 600 ¢
POTATOES ' 18046 3 170 5887500 % 5000 ¢
SEED s o515 5 1 j036200 o
TRUCK ! 7678 1 60 ¢ 1228500 ¢ 1000 3
TOTALS ¢ 325825 \ 20775 , 31361700 y  5EI00 :
1930 H
ALFALFA ! 26230 ¢ 480 ) 1504300 4200
ASPARAGUS ! 70269 ¢ 0392 t 7173700 % 3200 ¢
BEANS H 20166 270 1249600 3500 ¢
BEETS 3 24058 3 468, ¢ 2259000 3500
CELERY ' 5069 ¢ 30 ¢ 975800 Q00 ¢
CORN H 54533 4 1500 ¢+ 1715000 4200
FRUIT , ' 14504 3 70 ¢+ 2101600 100 ¢
GRAIN AND HAY . 72932 ¢ (272 + 1789700 1 200 3
OMNIONS H 4341 o 873800 0
PASTURES : 7686 4 0 38400 0o
POTATOES H 18839 ¢ 75 v 4700400 ¢ 1700 ¢
SEED H 5352 o ¢ 545900 ¢ o
T RUCK ! 15334 ¢ 0 ¢ 2223400 0 3
TOTALS ¢ 349913, 13557 ¢ 27230600 . 21500
1931 ;
ALFALFA H 26882 12651 ¢+ .1352621 3 998€0 i
ASPARAGUS t 70580 ! 55549 8 7251899 19615 ¢
BEANS H 26692 14296 ¢ 775794 ¢+ 172586 3
BEETS ' 30915 % 17362 ¢ 3128314 3+ 157070 &
CELERY : 6303 6125 1 1640043 3 336571 &
CORN ' 55798 ¢ 50081 ¢ 1360921 ¢ 118165 1§
FRUIT H 10775 ¢ 7075 3 1364724 10200
GRAIN AND HAY : 65086 3 46126 ¢ 900034 3560 ¢
ON]ONS H 3769 ¢ 2068 082244 29710 ¢
PASTURE 1 12748 3 10254 66284 | 3140 ¢
POTATOES * 18042 ¢ 17747 ¢ 2802585 1 275321 ¢
SEED H 8967 3547 ¢ 499188 13730 ¢
TRUCK ! 6498 4 2110 530012 § 24188 1
+ 3 v [] [
TOTALS i 343355 P 244991, 22657063 ; 1263716 3
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L=o7p (VS + L) (11)
where p = the 1931 loss in per cent of the value of the actual 1931
production within the area of 100 part salinity plus the

loss. (Column 7, Table 93).

The value of V, from (I) can therefore be substituted in
(11) giving:

Ay

e
Bhg
17

o~~~
s

)
)) (III)

and the loss for eéch crop, each year, can be derived directl& from

(III) without making an intermediate computation of the value of the prc-
duetion within the area of 100 part salinity encroachment. Following
this procedure it remained only to obtain the estimates of the actual

crop production in the Delta in past years.

Crnp Production and Value 1924~-1930

Tt was manifestly impossible to obtain complete data of this
character for the entire Delta but the endeavor was made to obtain the
records for as many years as possikle, beginning with 1924, for a number
of the larger and representative tracts. Tabulations of statewide
price and production figures for all crops in the period 1924 to
1931 were obtained from the ofiice of the Federal-State Cooperative
Crop Reporting Service., The data secured by interviews with and quest-
ionnaires sent to various Delta organizations and individuals were not
entirely complete but were sufficient to account for a considerable Delta

acreage and to establish satisfactorily.the relation, in the various
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years, between Delta production and’price figures and the statewide
figures obtained from the Federal-State office, A previous reference
has stated that the Water Supervisor Reports supplied the necessary data
on the acreage of each Delta crop irrigated, 1924 to 1931. As derived,
the seasonal totals for the irrigated acreages are greater than those
ziven in the Water Supervisor Reports by the amount of grain, hay and
pasture acreages which, although below Elevation 5.0, U.S5.G.5., were
not cldssed as irrigated in the Water Supervisor Reports, Later, as
explained in Chapter VI, it was determined that, nommally, practically
all areas below Hlevation 5.0 are benefitted from sub-irrigation and
should be classified ag irrigated.

From all of these assembled data the figures and estimates
were derived to show for each year, 1924 to 1930, and for each crnp,
the acreage irrigated, the total éctual production, and the total value

of that production, The acreage and value of production figures are

shown in Table 94,

Estimated Crop Losses 1924-1931

Having derived the estimates of the value of production as
outlined, the crop loss due to salinity each year, 1924 to 1930,
inclusive, was computed by solving equation (IT11) for each crop, The
results of these computations are shown in detail in Table 94 and
summarized in Table 95, The 1231 data shown in these tables are,
of course, the results previously given of the actual survey in that
year rather than estimates as derived for the years 1924 to 1930,
inclusive, Table 95 gives the estimated losses in per cent of the

total value of the Delta's irrigated crop production (including the

215
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TABLE 95

ACREAGE [RRIGATED, ESTIMATED VALUE UF AGCTUAL PRODUCTION
AND ESTIMATED LOSS DUE
SACRAMENTO—-SAN JOAQUIN DELTA

TO SALINITY,
OROPS, 1924—1931

H H H TTEST IMATED COROP LOSS!
H H H EST IMATED ¢ DUE TO SALINITY H
: ' : VALUE % TPETT CENT$
H H ACREAGE ¢ OF ACTUAL ‘OF TOTALY
¢ YEAR 3 |RRIGATED! PRODUCTION! o\ arg © VALUE 3
s : : IN L ® ¢ OF CROPS
H H H DOLLARS H ' PRODUC—:
: : : : COTIONY
! : : 3 3 ]
{1024 ¢ 320740 + 29781600 |t 1085800 § 3.52
» * . [ [3 +
. 11 L] * Al .
{1925 ¢ 300227 + 30108700 1§  .12200 t 0,04 i
: : : : : :
L jops 1 308712 } 26295000 § 346700 1,30 %
! t : : : :
t 1927 ¢ 306931 ¢ 20967200 5500 + 0,02 ¢
3 . ! ) [ [ +
Y028 1 317015 & 27041500 62800 4 0,23 %
{ jozo | 325825 1 31361700 i 55100 i 0.18 1
: ! : ' : :
{1030 ¢ 349913 ¢ 27230600 ! 21500 & 0.08 ¢
i 1031+ 343355 1 22657663 + 1263716 1 5.28 1
ITOTAL | 2572718 | 224443963 | 2853316 | :
LAVERAGE | 321500 | 28055500 | 356700 | 1.25 |

.

*

INCLUD ING VALUE OF LOST PRODUCTION,
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value of the lost production).

As shown by these figures, the estimated tangible crop losses
due to salinity in the period 1924 to 1931 varied from a minimum in 1927
of $5500 or 0,02 per cent of the total value of the Delta's irrigated
crop in that year to a meximum in 1931 of $1,263,716 or 5.28 per cent cf
the total crop value. The average annual losg for the period was

$356,700 or 1,25 per cent of the average total irrigated crop value,

Future Losses - Conclusien

It is to be noted that the magnitude of the loss in the Delta
due to salinity is dependent upon many variébles such as stream flow,
the period of low flow, préduction, unit prices, etc., and that the
correctness of estimates of the tangibie crop loss in past years is
only commensurate with the degree té which the variables involved have
been correctly evaluated and with the verity of the assunptions required
in the computations. If, for example, the Delta's average unit prices
of 1924 had prevailed in 1931, the value of the actual production in
the latter year would have been forty seven per cent greater, increasing
the losses correspondingly to $l,858,060 80 that the average annual loss
1924 to 1931 would then have heen $431,000, Similarly, if the maximum
of the average unit prices 1954 to 1931 had prevailed in 1931 the value
of the actual prorduction would have been about seventy per cent greater,
the losses $2,136,000 and the average annual loss 1924 tm» 1931, $466,000
or clnase to one-half millien dollars. The difficulties attendant upon
predicting with accuracy what the future losses may be, are, therefore,
apparent, However, considering all data as presented, 1t is believed ©o

be a fair conclusion that if the future Summer stream flow reaching the
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Delta is similar in amount and distribution to that of the last decade,
a future average annual tangible crop loss due to salinity varying

from $350,000 to as much as one=half million dollars is to be antici-
pated; that if allowance were made for further increase in development
and use of water upstream from the Delta, some increase in this estimate
would be necessary; and that if, in addition, the crop and other losses
previously outlined as intangible were taken into consideration, the

estimate would necessarily be further increased.






