STATE OF CALIFORNIA
DEPARTMENT OF PUBLIC WORKS

PUBLICATIONS OF THE
DIVISION OF WATER RESOURCES
EDWARD HYATT, State Engineer

SACRAMENTO-SAN JOAQUIN

WATER SUPERVISION

REPORT FOR YEAR

AAAAAAAAAAAAAAAAAAAAAAAAAAAAA

33333




STATE OF CALIFORNIA

DEPARTMENT OF PUBLIC WORKS

e e e o e

I

o s
e

e — — et i ot

- PUBLICATIONS OF THE

DIVISION OF WATER RESCURCES
EDWARD HYATT, State Engineer

REPORT OF

SACRAMENTO-SAN

WATER SUPERYV
FOR
193%

JUNE 1936

JOAQUIN

IsSION




N




aBLE OF ConTNTS

A GIWOWIIEDMT L d . . ® » L] . . . . . . - . L] L] . L]

ORGANIZATION « o o o o o ¢ & % . 'v.-‘ L Q»d 1 3

ADVISORY COMMITTEE * ‘s e o e 4 'a o o s o o o s ' o 4

'CHAPTER T
INTRODUCTION e 8 9 & @ % a4 8 a'e 9 @ o @ & ¢ .b;
Origin and History of Work o « o o o ¢ s & &
Objectives and SCOPe 4 o o ¢ o o o o o o o s
InVestigatiOnal Work o.o . & e ; A R ;
History of State and Water Users® Cooperative
Conservation Features o« « o o o o s o o s s &

CHAPTER I1I

MEASURMMANTS OF STREAM FIOW « o v o v v o v o o

CEAPTER III

MEASUREMENTS OF DIVERSIONS & « s o « + « & e

CHAPTER IV

MEASUREMENTS OF RETURN WATER s o o o o « o o o &
Sacramento Return Waters .+ ¢« « o v s o o & o

Return Flow from other than ‘Sacramento Rlver uources

e ¢ o 8
e & o o
e o o o

s e o

‘FPinancing

v e e & e

o o & o o

o & ¢ & s

» « o e

R

Relation of Sacramento Return Water to Irrigation Draft .
Draft-Return Water Relation for Particular Sacramento Valley

ATCES ‘e e o 0 s 6 ‘e ‘e 8 e ‘s . % .v.v. o .

San Joaquln Return Waters e s o s % o o o ¢ &
Comparative ‘Sacramento and San Joaquln Return
1924 to 1935 A L] Paa e o/' .

CHAPTFR V

USE OF WATER IN THE SACRAMENTO-SAN JOAQUIN DELTA .

' CHAPTER VI

SALINITY INVESTIGATION ‘o '« o ‘s ‘e s e s o o o« o s
PUrpose o« o o e o0 s o s e
Scope e« e s e e e e s o s s s e e e & 0 » y .

e 8 ¢ o o s e s

Station Maintenance and Records « o « o « o &

Salinity Bulletins e« o e e ; * e o ,..T".,.
Tide Gages * ; . s LI BRI R IS SR PRU T B I

e o o 6 @

> L 4 .

* s 6 0 e

.
b d
.
.

e & e & @ & o o

‘. b o'f )
Water,

.

L L 4 . -

..®

? o o o ¢ @ -

vi

vii

(BN CN N Sl

34

71
71
71
71

7%
73

74

100

102
102
102
103
103
104



iii

Table

o

Discharge of Sacramento River below Wilkins Slough
Discharge of Sacramento River at Knights Landing .« .
Discharge of Sacramento River at Verona o « s « o o o

Discharge of American River at Fair Oaks e e

TABLE OF CONTENTS -(CONTINUED)

LIST OF TABLES

Comparative Sacramento-San Joaquin Water Supply,

v¥924:t°’l¢955000v0..‘.oo...o-oooo .
Discharge of Sacramento River at Kennett . . .
Discharge of Sacramento River near Red Bluff . .
Discharge of Sacramento River at Butte City « . &

Discharge of Sacramento River at Colusa « o o « o

e * o o @

.
[
.
L]
»

Discharge of_Saoramento River at Sacramento T TR
Discharge of Feather River at Nicolaus « o .

Discharge of American River at Sacramento « .
Discharge of Mokelumne River at Woodbridge .
Discharge of San Joaquin .River at Delta Bridge .
Discharge of San Joaguin River at Fremont Bridge . .

* o 5 o
.
.

Discharge of San Joaquin River near Newman . « « s o

Dlscharge of San Joaquln River near Gra AYSOD o o o o o
Discharge of San Joaquin River near Vernalis o o o e
Discharge of Merced River at Yosemite Volley Railroad

CI‘OSSing.....'.Y....”..-......-o
Discharge of Merced River Near Mouth .« w « o o o o
Discharge of Dry Creek NoAT MOAESEO o o o o o o o o &
Discharge of Tuolumne River at Roberts Ferry Bridge .
Discharge of Tuolumne River at Hickman Bridge .« « «
Discharge of Tuolumnc River at Tuolumnc City .« « » »

Discharge of Stanislaus River at Orange Blogsom Bridge
‘Dlschurge of Sto nlslaus Rqur 2t Hatmark Ranch o o

Dlvnr31ons, Acrewgo Irrlg"ted and Gross Seasonal Duty

, Water in the Sacromento-San. Januln Area o o s
Summ;ry of Sacrancnto River- Dlvcrswons s o bre o o
Sacramcnto River DlverS1ons e v e e o s 8.0 o . o s.s

,Colusa Trouvh D1v0r31ons % s o s e 6 4 e e e 8 o

Back Borrow Plt D1v0r81ons € e e 6 s e e s o 4 b s ®
Lower Butte Crcok and Butte Slough D1V0r810n8 ¢ o o &
By-Pass and Dralnage Channel Diversions « o« « o o »
Feather River DiversionsS « o o ¢ o o o s o o o o « &«
Yuba River Diversions 6 6 o6 8 s a4 o s & 8 o o o »
American River DIVerSions « o « o« o « o o o o o « o &
Delta Uplands Diversions from Cache Slough TR T
Delta Uplands Diversions from 01d San Joaquin River .
Delta Uplands Diversions from Tom Paine Slough .« « .
Delta Uplands Diversions from San Joaquin River .
San Joaquin River Diversions o « o « » o o .0 o
Merced River DlverSIOnS ® @ & o 4 ¢ & o o s 0 & e &
Tuolumne River D1vers1onb ® o e o s » e . ,
Stanislaus River Diversions « » « . « e o o o s o o 0
Sacramento and San Joaquin Return Water Perccntages,
1924"1955.00.0.0._00-0000.050,
Water Discharged to Sacramento River above Sacrimonto
as Measured at Definite Return Channels e o o &

e e

e o o 0 0 s 0 8 s s

* o

® e & © o .

°

. L 4 [ ] * * L]

® & ¢ & & o 0 & 9 ¢ ¢ o o o



Table

47

48
49

50
51

52
53
34
55
56
o7

o8
59
60
6l
62

63
64
65
66
67
68
69
70

71
72

Plate

TABLE OF CCNTTNTS (CONTINUED)

iv
Page
Relation between Return Water and Draft, Sacramento River,
Red Bluff to Sacramento, July to Spptember (Using
only Return Water which entered through Definite
Return Channels) o o o o o o o 3 o s o s ¢ o s s o s o o 79
Relation between Return Water and Draft, Sacramento River,
Red Bluff to Sacramento, July to September
(Including all Accretions) o « o o o o s o o o o o o o 80
Relation between Return Water in Colusa Trough at Colusa-
Williums Highway and the Diversions from which the
Return Water was Derived .o o o o .6 o o o o o o o o o o @ 81
Relation between Return Water and Diversions, Reclamation
District 108 o o « o o o o o o o ¢ a o o s s o s ¢ o o o 82
Relation between Return water and Dlver51ons, Reclamation
District 1500 ¢ o « o o o o s 8 s s o ¢ o s 0 o o o e s » 82
Return Flow in San Joaguin Valley SEreams o o o o o o s ¢ o o 83
Comparison of Diversions and Return water - San Joaquin Valley 84
Discharge of Colusa Trough at Colusa Williams Highway « . « » 85
Discharge of Butte S1OUZH « o s ¢ o o & o o o+ o s o s o o o 86
Discharge of Reclamation District 70 Drain « « « o o o« o « & 87
Discharge of Reclamation District 108 Drain at Rough and ’
Ready Bend o o o o o o s s s 8 s 5 s o o « o o s s s o & 388
Discharge of Reclamation District 108 Drain on Back Borrow Pit 89
Discharge of Colusa Basin Drainage at Knights Landing « « « » 90
Discharge of Sacramento S1oUgh + s ¢ o o « o o o o o o o o o 91
Discharge of Reclamation District 1500 Drain « « « o o o « o &
Discharge of Sutter By-Pass - Fast Borrow Pit (Willow
Slough at Chandler) o « o« « o o o o 5 o o o s s o o o o @ 93
Discharge of Sutter By-Pass - West Borrow Pit Opposite
Gelshauser S1OUSH « o o o o o o s o o o o o o ¢ s 3 o & @ 94
Discharge of Zutter By-Pass - West Borrow Pit l.4 lliles
above Reclamation District 1500 Drainage Plant .+ « « « . 95
Discharge of Knights Landing Ridge Cut at West Line of
Y0lO BY~PESS . e:wca o s o o o o o o 2 s s o o o s o o o » 96
Discharge of Yolo By-Pass - East Borrow 2it (Tule canal) » o7
Discharge of Reclamation District 1000 Drain (24 Bannon Slough) 98
Discharge of Back Borrow Pit Reclamation District 1000 . . . 99
Consumptive Use of Water in the Sacramento-San Joaguin
Delt31924-1952 @ & & 6 e & & 6 & ¢ e & o s e s s o s P lol
Maximum Recorded Salinity at Bey and Delta Stations
1924 to 1935, INCLUSIVE o s o o o o o s o o ¢ o s o s o o 1095
Salinity Stat;ons at which Observations were Taken « o« « o o 107
Salinity Observations, Sacramento-3San Joaquin Delta and
UPPEr BAQYS o o ¢ ¢ o ¢ o o o ¢ s o ¢ s v % s o o s o o o 109
: , » Following=
Draft and Return Flow, Sacramento River, Red Bluff te
Sacramento, June to September, Inclusive, 1935 ¢ « « &+ » 78
San Joaquin River Return Flow, August to October, Inclusive 84
Maximum Seasonal Salinity Encroachment of 100 parts of
Chlorine per 100,000 parts of water, Sacramento-San
Joaquin Delta, 1920=1934 4 ¢ o ¢ ¢ o o o o o s s o o o » 102
Comparison of River Discharge and Salinity at Bay and Delta
StationNsS e o o o o o o o o o o o o & o 6 s o s & o o v 104



ACKNOWLEDGHLNT

In the conduct of the activities and investigations under
the heading of "Sacramento-San Joaguin Water Supervision", valuable
assistance has been rendered by many individuals and public and pri-
vate agencies.

Land owners and water users oand the executives, engineers,
managers, and water superintendents of the various water organiza-
tions throughout the territory covered by this work have cooperated
fully in furnishing the many and varied data requested.

For the compilation of pumped diversions the Pacific Gas
and Electric Company, San Joaguin Light and Power Corporation and
Modesto and Turlock Irrigation Districts have furnished a large num-
ber of power consumption records.

Valuable cooperation has been extended by the Water Re-
sources Branch of the United States Geoloblc&1 Survey, Department of
the Interior.

The State Division of Highways hos cooperated in the expe--
ditious nnd efficient testing of salinity samples in its testing lob-
oratory.

Valuable assistance on the tobulation of data hos been ren-
dered by Works Progreoss Administration workers assigned under Project
Number 2666,



vi

ORGANIZATION
Ferl Iee Kelly = = = = = = = = = = = - = Director of Public Works
Bidward Hyatt = = = = = = = = = = = = = = = = = =« =~ State Engineer
- =0 - =

Harold Conkling = = = = - = - - Deputy in charge of Water Rights

Harlowe M. Stafford
Supe;vising Hydraulic Engineer
Prineipal Assistant

Martin He Blote = = =« = = = = = = = = - Associate Hydraulic Engineer

Field and Office Assistants

Arthur M. Beker = = = = - = Intermediate‘Clerk and Engineering Aid

Part and full timecgage and salinity observers

Assistance on Compilation of Report by
Irvin M. Ingerson - ; ------- Associate Hydraulic Engineer
and
Works Progress Administration Workers

Pro ject Number 2666

R

J‘. J. Haley, JI‘.
Administrative Assistant



vii

ADVISORY COMMITTEE

PERMANENT COMMITTEE OF THE SACRAMENTO-SAN JOAQUIN
RIVER PROBLEMS CONFERENCE

This Committee, representing the water users and other
interests involved, was appointed by the First Sacramento-San Joa-
quin River Problems Conference in January, 1924, Its continued
interest and cooperation and particular activity in the promulga-
tion of effective conservation measures in the seasons of critical
water supply have contributed in large measure to the successful
prosecution of the Water Supervision work,

Herbert E. White, Chairman, Sacramento

" E. L. Adams, Chico » Manly S. Harris, San Francisco
A. E. Anderson, San Francisco W. I. Hechtman, Sherman Island
Alden Anderson, Sacramcnto Warren H. McBryde, San Francisco
Gs A. Atherton, Stockton R. V. Meikle, Turlock
P. M. Downing, San Francisco Jesse Poundstone, Grimes

William Durbrow, Grass Valley Fo T. Robson, Vina



e CHAPTER T

INTRODUCTION

Th=a purpose of this report is to make of record the measurements
made and data collected in connection with the Water Supervision work in

the Sacramento-San Joaquin area during 1935.

Origin and Hlstory of Work

The work was 1naugu*ated in ¢924 tnrough the efforts of the flrsf
Sacramento-San Joaquin Rlver Problems Conference and 1ts Permanent ﬂommlttee
working with the former Division of Water Rights. A complete description of
the origin, history and conduct of this work Wiii be found in the 1924 and
1926 Biennial Reports of the former D1V1s1oﬁ of Water nghts, in Bulletln
Number 4 of the_same Division, and in Bulletin Humber 23 of the Division of
Water Resources. The latter Bulletin brings togéther all data and measure-

ments obtained in the five year period; 1924 to 1928, inclusive. The Water:

Supervisor's reports for subsequent years are mimeogruphed as is the present .

report.

Objectives and Scopé

The work of éuperviSion is a measure of relief in the difficulties
attendant upon water supply conditions and the use of water throughout the

Sacramento-San Joaguin territory, particularly on the Sacramento River and

in the Delta Region. The situation involves the major problem of satisfying

the water requirements for irrigation in both the Up-River areas and the”
Delta, for the control of salinity in the Delta and Upper Bay arcas, and fér
navigation above SaCramento os demanded by the U. S. War Department, when; .
in nearly evefy season of the last twelve years, each one of ‘these require-

ments has exceeded the available Summer flow in thc rivers. Pending-ulti4



mate reiief through the developmeﬁt of fésérvoir storage this situation has
been met through a provisional adnﬁnistratién of stream flow and diversions,
There has been no adjudication of the water rights under which a water master
might definitely and equitably distribute the existing water supply to those
entitled to receive it but it seems inevitable that such an adjudicatidn, or
a definite schedule of water priorities consummated possibly by mutual agree-
ment, must be developed., Its realization will requiré however, that there
shail be'availabie reliabie aﬁd accﬁiate data ovér a long period of years
covéring ali of the actual diversions énd uses of water, the stream flow,
return flow, salinity, and all pertinent hydrographic aata; Lookihg to
this requirement, then, the Division of Water Resources is, concurrently
with the provisiohél streém admihistration, continuing thé investigations
and all measurements necessary to complete the record of basic data

' Iﬁ the seas@ns of severe of extreme Watef shortagefsﬁch as 1924,
1926, 1931, and‘1934 thé Division of Water’Resdurces‘working in cooperation
with the PérmanentvCOmmittee of the Sacramento-San Joaquin‘River Problems
Conference, was able to effect conservation measures and regulation which ~
were highly successful in tiding over the critical situations of these
seasons, TUp-River areas were patrolled and waste eliminéted, clbsé check
kept of river flow, diversions and the advance.of salinity into the Delta,
and when salinity of dangerous degrec threatened, bulletins giving the
results of all tests throughout the Delta were given to the water uscrs
at weekly or shorter intervals, With deficient stream flow there”has been
always imminent the threat of confliet between "Up-River" and Delta inter-
ests and of drastic action by the War Department to enjoin irrigation diver-
sions in the maintenance of navigation with which it is charged, But in

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



“with %he Division of Water Rescurces for'ﬁ%mOSt consérvation, the War Depart-
ment has been constrained to waive severe action and to assume a course tak-
ing édgnizance of the ﬁeedS‘Of irrigation; and ‘he fact thab actual conflict
and disastrous litization between Up-River and Delta interests have not de-
veloped may, in a large measure, be atitribuited to the part which the State

is taking through the Division of Water Resources in bringing the water
users together, in making such adjustments and effecting such measﬂrés as

the situation will permit and in pursuing the investigation of the facts

necessary to a permanent solution of the difficulties.

Investigational Work

| During the bast year the investigafional work has, due to finan-
cial liﬁitations, continued under a considerably reduced program but along
lines similar to those of previous years, aund hes compriﬂed: measurements
and records of the dijersions of water from the Sacramento, Feather, Yuba,
American, Merced, Tuolumne, Stanislaué,‘and San Joaguin rivers on the
valley floor and above the Delta; stream flow measurements throughout the
territory? largely in cooperation with the Water Resources Branch of the
U. S¢ Geological Survey; measuréments and records of waters returne@ to_
the Sacramento and San Joaguin rivers; an annﬁal census of i?rigated acre-
ages and crops under all diversions recorded; énd-observations and invest-
igation of the advanée and retrcat of saiinity in the Delta chanpels and
Upper Bays. Lack of finances has, since 1932, made it necessary to’amif
the annual census’of irrigafed erops and water consuming arecas in the

Delta, as ccnducted in previous years.

History of State and Weter Users®' Cooperative Financing

When this work was initiated in 1924, the water users and other



JOAQUIN WATER SUPERVISION REPORT 1935

interests concerned raised the money for the first year by subscription to
the extent of about $17,000. However, at the 1985 legislative session,
the Permanent Committee of the Sacramento-San Joaquin River Problems Con-
ference made the plea that due to the widespread character of the work

and importance to the public generally, it should, properly, be carried by
the States As a result, provision for continuing this work was made in

- the budget of what was then the Division of Water Rights and subsequently
the Division of Water Resources. This held until June 30, 1933, with an
annual expeﬁditure for the work amounting to about $23,000.

With the drastic reduction in budgets at the 1933 legislative
session, provision for the work was entirely eliminated from the Division
of Water Resources' budget. On Juné 30, 1933, therefore, this work was
entirely suspended. Because a complete cessation of the work meant an
irreparable loss in the records as well as probablé reversion to the for-
mer conditions of litigation and conflict in the utilization of Sacramento
River watérs, the Permanent Committee of the Sacramento-San Joaquin River
Problems Conference appeared before the Governor and Dircctor of Finance
~on August 10, 1933, to urge an appropriation from the State Emergency Fund
to be matched by moneys to be raised by the water users; the total amount
not to excced that necessary to carry on the barc ossentials only of the
work. It was estimated that $12,500 annually would accompliéh this and
thereby prevent the greatly disproportionate loss which would be sustained
with the work complctely abandoned. The Emergency Fund allotment was
granted on the condition that the water users would raiso their propor-
tionate share, and the work for the 1933 irrigation season was resumed.
The Emergency Fund allotment was held up by refercnece to the Supreme Court

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

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

workers under Project Number 2666.
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Conservation Features

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

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

TABIE 1

COMPARATIVE SACRAMENTO-SAN JOAQUIN WATER SUPPLY, 1924 TO 1935

: ¢ Sacra~ . ¢+ Ricec
: : mento S Minimum Flow in Second-feet. 1Acreage
: : Sam ¢ s Served
: tJoaquin ¢ $ Saﬁ :by Sacras
: Year sRun-off : Sacramento River at :Jbaquin + mento
: ¢ in per ¢ ! River River
: scent of : : s ¢ and
Red Sacra- near X
- : v : : Colusa : : . _s+Tributa-g
: PNormal P opyyee : mento Vermalis ™ . T°
: 2 : s : ) : : :
s 1924 ¢ 28 s 2810 : 1470 705 391 ¢ 88500 :
: 1925 83 s 3240 : 1870 ¢ 2760 660 : 94700 :
: 1926 1 57 t 2080 ¢ 1030 : 1330 565 ¢ 128600 :
oo 1927 ¢ 114 : 3580 ¢ 1960 : 34230 : 1290 ¢ 123300 :
: 1928 ¢ 80 s 3400 ¢+ 1960 ¢ 2510 840 ¢ 101100 :
+ 1929 42 + 3060 ¢ 1550 : 2300 565 ¢ 73700 :
s 1930 63 : 2080 ¢ 1680 : 2350 645 : 88000 :
: 1931 : 29 : 2480 : 820 : Zero : 200 : 126500 :
: 1932 ¢ 78 s 2620 : 1530 - : 1900 2965 ¢ 90700 :
s 1933 46 : 2620 : 1350 ¢ 1340 569 ¢ 87400 :
s 1934 40 s 2400 ¢ 1320 : 1050 : 315 : 91800 :
: 1935 : 86 ¢ 2860 : 1780 : 2700 : 850 : 78100 :

* Normal taken as 40-yoar moan (1889-1929) of natural run-off
at foothill stations of major tributarics.



CHAPTER II

MEASUREMENTS OF STREAM FLCW

During the irrigation seasoh of 1935, stresm flow measurements and
records were obtained through cob?eration with the Water Resources Branch of
the U. S. Géological Survey, for stations on the Sacramento River at Konnett,

’ Rcd'Bluff, Butte City, Colusa, Wilkins Slough, Knights lLanding, and Vecronaj
on the Feather River at Nicolaus; on the American River at Fairoaks and H
Street Bridge, Sacfdﬁonto; on tho Mbkelumné River at Woodbridge, and on the
San Joaquin River ncéf Newman and Vernalis.

The above cooperative stations were suppiementéd by stations maine
tained by the Di%ision of Water Resources on Lower Butte Creek and Slough,
and in connection with thc San Joaquin rcturn water measurcments (Sce Chap-
ter IV}, by stations as follows: Stanislaus Rivcr 2t Orange Blossom Bridge
and Hétmark Ranch, Tuolumne River at Roberts Ferry Bridge, Hickman Bridge
and Tuolumnec City Bridge, Morccd River at Yoscmite Valley Railroad Crossing
and Hills Ferry Road Bridge (ncar mouth), Dry Creek at Basso Ranch (ncar
Mbdcsto), and San Joagquin Rivoer at Delta Eridgo, Tremont Bridge and Grayson
(Laird Slough). Iﬁ addition, many stations maintcined on by-pass and drain-
age channcls for the measurement of rcturn water arc listed in Chapter IV.

The stations at Kcnnott, Red Bluff, Verona, Fairoaks, Woodbridge,
Vernalis, and Newman dro maintained throughout’tho yoar but the records arc

given in this rcport for the irrigetion scason only.

Sacramento River at Sacramento

The rocord of the flow of the Sacromento River at Sacramento as
given in this and provious reports, does not rcpresent actual measurcments

et a station below the City of Sacramento Intakes. Becausc of tidal action,



a gaging station at this p%int'is not maintained.v Tﬁe;daily diséharge record
as given has been computed by using the Verona record and making due allow-
ance for the measured inflow and draft between that station and Sacramento.
In this computation it is not practicable and no attempt'hés been made to
allow for the time required for the flow to travel from Verqna to Sacramento
and to make the varjous deductions an@ additions enrou&e at the éxact time
that the given Verona flow would have passed the respective points of inflow
or draft. During the Sum@ér period the velocities between Verona and Sacra=-
mento are low and a given flow may reguire a day;s time or more to travel
this distanee; Under these conditions, the computed flow at Sacramento may
differ somewhat from what would have been found if the actual flow could
have been measured. Contributing to this difference also there are the
aceretions or losses which cannot be measured. In the upper sections of

the river the invisible accretions or iosses between two points are suscep-
tible of computation as the remaining quantity required to satisfy the equa-~
tion when the flow at the uppér and‘lower points and all definite intermed-
iate inflows and drafts are knowns With no actual measurecment of the flow
at Sacramento, the invisible accretions or losses betweeﬁ Vérona and Sacra-~
mento cannot be thus defined and hence they are unaccounted for in the com-
p;ted flow at Sacramento. From the data presented subsequently in Chapter
IV, it would appear that some roturn>flow might be expected in the Verona-
Sacramento section 5ﬁt, as indicated in the tabulation ofvreturn water
(Table 48) no figure for it has been given (2xcept for the measuréd
drains) because it could not be derived without a rccord of the actual flow

_at Sacramento,
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TABLE 2

DISCHAﬁGE OF SACRAMENTO RIVER AT KENNETT

H Daily Discharge in Second~-feet.

D2y . iar, Apr. May Jun, Jule Aug. - Sep. . Octe

1 15100 11200 14000 5900 3670 2970 2860 2760
2 13500 11500 13000 5900 3540 2970 2810 2810
3 11700 19200 12500 5720 3540 2970 2810 2860
4 11000 26900 11500 5720 3540 2970 2810 2920
5 9900 29100 11500 5540 3540 2970 2760 2860
6 10300 24400 11700 5360 3670 2920 2760 2860
7 11700 32500 11700 5360 3540 2920 2760 2860
8 10600 42400 11500 5360 3540 2920 2710 2860
9 9680 33000 11200 5360 3540 2970 2760 2810
10 8630 27200 11200 5180 3420 . 2970 2810 2810
11 8220 22000 10800 5000 3420 2970 2860 2920
12 7820 19400 9900 4830 3420 2970 2810 2970
13 7820 17600 9470 4670 3420 2920 2760 2970
14 7820 17000 9470 4670 3300 2920 2810 3190

15 8220 23000 9470 4670 3300 2920 2920 3420

16 8030 26200 9470 4670 3300 2860 2920 3300
17 8020 21700 9260 4510 3300 2810 2860 3080
18 7820 19400 8840 4360 3300 2810 2810 2970
19 7420 18200 8420 4210 3300 2920 2760 2920
20 7220 1760Q 8220 4070 3190 2920 2760 2920

21 7220 17000 7820 3930 3190 2860 2810 2920
22 7420 15600 7620 3800 3190 2810 2860 2920
23 8020 14500 7620 3930 3190 2760 2920 2860
24 8020 13800 7420 3930 3190 2760 2810 2810
25 9050 13500 7220 3800 3190 2760 2810 2860

26 12700 12700 7420 3800 3190 2760 2810 2860
27 11700 12500 7030 3800 3080 . 2810 2760 2760
28 11000 12700 . 6650 3800 2970 2810 2760 2810
\ 29 10800 15100 6460 3670 3080 2860 2760 2920
30 11000 15400 6270 3670 3080 2860 2760 2920
31 10800 6080 3080 2920 2920

Mean 9621 20080 9378 4640 3330 2888 2806 2924

Ac.Fte. )
for 591600 1195000 576700 276100 204700 177600 167000 179800
Month

NOTE: This is a permanent station maintained throughout the
year under Federal-State cooperation by the Water Resources
Branch of the U. S. Geological Survey. The record is given
here for the period of the irrigation season only.
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VTD-SAN JOAQUIN WATER SUPERVISION REPORT 1035
TABLE 3
DISCHARGE OF SACRAMENTO RIVER NEAR ERED BLUFF
— — T T o = ——e —
Day z ‘ Daily Discharge in Second~feet
¢ Mar, Apl‘. May Jun, Jul, Augo SEPQ Octe
1 40400 14100 21100 7510 4070 3180 2940 2860
2 28600 14500 21500 7240 3980 3180 2940 2940
3 20200 19800 17000 6980 3880 3180 2860 2940
4 18200 34000 - 15500 6980 3880 3180 2860 3100
5 15500 42500 15200 6720 3880 3180 2860 3100
6 15200 36100 15200 6470 3880 3100 2860 3100
7 24000 54200 15500 6470 3980 3020 2860 3100
8 19000 98200 14800 6470 3880 3020 2860 3020
9 16600 57900 14800 6340 3880 3020 2860 3020

10 14100 43100 14800 6220 3790 3020 2860 3020

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

16 11200 49900 12200 5410 3520 3020 3100 3980
17 10900 36100 12200 5300 3520 2940 3020 3700
18 10600 30000 11200 5190 3520 2940 3020 3610. .
19 10300 26700 10900 4980 3520 2940 2940 3520
20 9720 24900 10600 4760 3440 2940 2940. 3520

21 10300 24900 10300 = 4660 3440 2940 2940 3440
22 10000 22800 9720 4460 3440 2940 2940 3440
23 13500 20700 9720 4460 3440 2860 3020 3350
24 12800 19000 9720 4460 3440 2860 3020 3350
25 11500 17800 9150 4260 3440 2860 2940 3330

26 15200 17000 9150 4160 3350 2860 2940 3350
27 15900 16300 9150 4260 3350 2860 2860 3350
28 14500 18300 8590 4260 3260 2860 2860 3260
29 14100 18600 8050 4160 3180 2940 2860 3350
30 14100 23600 8320 4070 3180 2940 2860 3440
31 14100 7780 3180 2940 3440

Mean 15120 30830 12470 5492 3604 2994 2924 3344

Ac.Ft,

for 929700 1835000 766900 326800 221600 184100 174000 205800
Month :

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

198.6 above Sacramento. The record is given here for the period of
the irrigation season only.



TABLE 4

DISCHARGE OF SACRAMENTO RIVER AT BUTTE CITY

Ao ... Dail rge. in Second

May . Jun. Jule Aug..  Seps _ Oct.

*3440 2060 1870 2740
3280 2060 1870 2810

1

2

3 4280 2060 1930 2810
4 3200 2060 1870 2880
) Y 3120 . .2060 1870 2960
6
7
8
9

3120 2060 = 1870 3040
3120 2060 1870 3040
3120 1990 1870 3120
3120 1990 1930 3120

10 . .2060.. 1990 1930 3040
11 ' 2960 1990 1930 2960
12 2880 1990 2060 3040
13 2810 1990 2120 3280
14 ' 2740 1990 2120 3520
15 . 2740 1930 2250 3780
16 ' 2660 1930 2450 4210
17 . 2590 1930 2520 4120
18 2590 . 1930 2580 3950
19 2520 1930 2740 3780
20 , 2450 1870 2740 3700
21 & 2450 1930 2660 3700
22 2380 1930 2660 3780
23 2380 . 1930 2740 3780
24 2380 1870 . 2810 3780
25 L . 2380 1870 2810 3780
26 ’ ’ 2320 1810 2740 3780
27 : s 2250 1750 2740 - 3780
28 ' 2250 1750 2660 3780
29 21e0 1810 2740 3700
30 2120 1810 2740 3700 .
31 ' 2120 1810 3780
Mean 2705 1940 2323 3459
Ac.Ft. ‘
for 166300 119300 138200 212700
Month

NOTE: This station is maintained seasonally under Federal-
State cooperation by +the Water Resources Branch of the
U. S, Geological Survey. It is located near Butte City
Bridge, Mile 115.8 above Sacramento.

* Beginning of discharge record for scason.
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TABLE 5

DISCHARGE OF SACRAMENTO RIVER AT COLUSA

" Daily Discharge in Second-feet

DAY | M D .
. May Jurl.. Jul. Aug. Sep. - Oct.
1 *3600 2230 1870 | 2750
2 2500 2230 1870 2750
3 3400 2140 1920 2800
4 3300 2140 1960 2800
5 3300 2100 1920 3000
-6 3200 2140 1920 3000
7- 3200 2100 1920 3000
8 3200 2050 1920 3100
9 3200 2000 1960 3100
10 3100 2000 2000 3000
11 3000 2100 1960 3000
12 3000 2050 2000 2900
.13 : 2900 2050 . 2140 3100
14 Lol L2900 2050 2230 3400
15 2900 2000 2230 3500
16 ‘ 2800 2000 2320 4040
17 i 2750 2000 2460 4150
18 2700 2000 2550 3930
19 2600 1960 2600 3710
20 2600 1960 2700 3600
21 2600 1960 2700 3600
- 22 2500 1920 2650 3710
23 2460 1870 2700 3710
24 2500 1870 2800 3600
25 2460 1820 2800 3600
26 2410 17380 2800 3600
27 2410 1780 2750 3600
28 2410 1780 2750 3710
29 2320 1780 2700 3600
30 : 2320 1820 2750 3600
31 2230 1820 3600
Mean 2831 1984 2328 3373
Ac.Ft. ' T :
for 174100 122000 138500 207400
Month

NOTE: This station is maintained seasonally under Feder-
al-State cooperation by the Water. Resources Branch of the
U. Se. Geological Survey. It is located at Colusa Bridge,
Mile 88.4 above Sacramento. -

* Beginning of discharge record for scason.
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TABLE 6

DISCHARGE OF SACRAMENTO RIVER BELOW WILKINS SLOUGH

..Dax,“ﬁmm(h. Dally Dlscharge 1n Second feet
. iMay f Jun, D7 : Amg." Sep.‘a Octe
1 1500 1200 3000
2 1500 1240 3000
3 1500 1280 3100
4 1450 1360 3160
) 1450 1320 3220
6 1450 1320 3270
B/ i 1440 1320 3320
.8 1400 1400 3320
9 1360 1520 3320
10 1320 1600 3270
11 1360 1640 3270
12 - 1360 - 1680 3220
-13 1360 1810 3220
14 1320 1940 3440
19 1320 1990 3540
16 1280 2080 3840
A7 1280 2220 4080
18 1320 2420 4080
19 1320 2470 3900
20 1280 2570 3780
21 1280 2620 3660
CRR 1240 2620 3660
23 1240 26870 3780
24 1200 - 2830 3720
25 1200 2940 3720
26 1200 2940 3780
27 1160 2940 3900
28 1160 2940 3840
29 1160 3000 3840
30 1160 3000 3720
3L 1180 3780
Mean o } 2175 1314 2096 3540
ACQFtn :
woofore 133700 80790 124700 217700
Month

NOTE: This station is maintained seasonally under Feder-
al-State cooperation by the Water Resources Branch of
the U. S. Geological Survey. It is located at Mile

6249 above Sacramento, a short distance below Wilkins
Slough pumping plant of Reclamation District 108.

* Beginning of discharge record for season.
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TABLE 7

G ” At TS

 DISCHARGE: OF 'SACRAMENTO. RIVER AT KNIGHTS: LANDING . -

Month

:May . Jun. Jul, AUg. Sep. Octe.
1 *2180 1640 1690 3500
2 3120 1640 1690 3440
3 2980 1640 1640 3500
Ry T 4 RO ) ”gggg,mw 1640 -1690. ... 3570
5 _ S 2860 1690 1800 3570
6 N i 2860 © 1640 1920 2570
7 2790 1640 1980 3570
8 2720 1640 1980 2500
g 26600 1580 - 2100 .. ..3500
10 . A 2720 1580 2220 3500
11 ' 2660 1580 2280 3500
12 2600 1640 2400 3440
13 _ ' 2530 1580 2600 3380
Rl s o 2480 - 1580 - 2720 3570
15 5 _ 2400 1640 2720 3700
16 . 2340 1640 2790 3830
17 : 2280 - 1640 2860 4250
18 2220 1690 3120 4250
19 2220 1690 3180 4110
20 2100 1640 2240 3900
21 _ 2100 1640 3%10 3900
22 2040 1690 3310 3900
23 ' 1980 1640 2240 3830
24 o " 1920 1640 ~BBBO--~ 380
25 1920 1640 2500 3760
26 B 1860 1740 2500 3830
27 1860 1690 3500 3900
28 1800 1640 3440 3900
29 1740 1890 3500 3900
30 1690 1640 3570 3830
31 e : 1690 - 1690 3760
Mean ‘ C 2364 1645 2696 3725
Ac of’t . .
i ; hER 145300 101100 160400 . 229100

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

Back Borrow Pit of Reclamation Districts 108 and 787.

* Beginning of discharge record for season.
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TABLE 8

DISCHARGE OF SACRAMINTO RIVER AT VERONA

.o

Daily Discharée‘ih Second-feet

Day

:  Mar. Apr., May Jun. Jul. Aug. Sep. Octe
1 25900 28000 49600 24300 6040 3110 3110 5590
2 37400 29100 49600 23600 5890 3020 2930 5740
3 41400 30200 48900 23200 5590 3020 2760 5890
4 45000 33000 47900 22700 5300 3110 2840 5890
5 47200 39000 46500 22700 5160 3110 3210 5890
6 46500 45500 45000 22500 5020 2930 3410 5890
7 46500 49600 44100 22500 4740 2930 3410 5890
8 48900 52000 44100 22500 4740 3020 3520 5890
9 49600 54900 44300 21900 4610 3020 3520 5890
10 48600 55600 44500 19700 4610 3020 3520 6040
11 48900 55600 44500 18100 4480 3020 3630 6040
12 43800 55100 44100 17700 4480 3020 3740 5890
13 40500 54400 43100 17200 4350 2930 3980 5890
14 36900 53400 41400 15900 4220 2930 4220 6190
15 34200 52000 39500 14400 4220 3110 4100 6350
16 32100 52700 37800 13200 3980 3110 4100 6670
17 30500 53400 26200 12100 3860 3110 4220 7160
18 28600 53700 34200 11500 3860 3110 4610 7160
19 26800 53400 32100 10900 3740 3110 4740 6830
20 25200 52700 30700 10700 3520 3020 4880 - 6350
21 23800 52000 29800 10100 3520 302C 5020 6190
22 23400 51700 29600 9690 3520 3110 5020 6040
23 23000 51700 298C0 2120 3310 3110 5020 5890
24 23800 51300 30200 8380 3210 3020 5020 5890
256 25000 50500 30200 7840 3210 3020 5300 5890
26 25200 40800 30000 7330 3210 2930 5590 5740
27 24300 49300 - 30200 6830 3110 2840 5440 5740
28 24700 48600 30200 6510 3110 3020 5440 5740
29 26100 48400 28600 6350 3110 3110 5590 5740
30 26800 48600 28400 6190 3020 3110 5590 5740
3L 27300 , 26600 3020 3110 5740
Mean 34060 48510 37830 14850 4121 3037 4249 6047
Ac.Ft. ’

for * 2094000 2886000 2326000 883900 253400 186800 252900 371800
Month .

NOTE: This is & permanent station msaintained throughout the year under
Federal-State cooperation by the Water Resources Branch of the U. S Geo-
logical Survey. It is located at Mile 19.6 above Sacramento at the mouth
of "Cross Canal" main drain of Reclamation District 1001, and below the
mouth of the Feather River. The record is given here for the period of
the irrigation season only.
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TABLE 9

DISCHARGE oF SACRAMENTO RIVER AT SACRAMENTO

»DQY' s Dally Discharge A S@condafeet P s
Y. ¢ Mar. Ag;. . May. . .. Jun. Jul. . Aug. ..vSep. . Octe

28000 .32800 60100 32100 7760 3220 3110 5840 °
39900 33900 58500 32600 7440 3160 2880 6000
43900 38500 57200 32600 6980 3140 2710 6260
47200 47300 55900 32700 6570 3240 2790 6230
49600 52000 55000 32900 6280 3150 3160 6340
48600 55500 54700 32700 6040 2990 3400 6250
52400 61600 56000 32200 5690 3020 3370 6310
54400 101900 58200 . 31200 5620 3080 3510 6290
53700 78600 - 56900 29500 5450 3050 3490 6180
10 52300 70600 56900 26600 5400 3050 3480 6400
11 49700 67700 56000 25000 5260 3020 3610 6320
1 46600 65800 55300 24900 5240 2960 3740 6200
13 43300 64800 53300 23400 5080 2900 4000 6340
14 40400 63600 51600 21600 4940 2930 4320 6650
15 38100 69300 49900 19100 4950 3060 4130 7040
16 35700 74200 48000 17400 4890 3070 4260 7330
17 33000 69400 45400 18300 4570 3060 4310 7920
18 31600 66600 42600 15500 4400 3130 4670 7710
19 20600 65000 40900 14800 4340 3110 4870 7410
20 28000 65600 40300 14600 4080 2980 5010 6850
21 27400  A5300 40400 13800 4030 2980 5210 6560
22 27400 63900 42000 13100 4060 3070 5170 6520
23 26900 62500 48300 12300 3830 3050 5170 6370
24 27900 62200 42700 11200 3600 2960 5180 6380
25 28500 60900 41400 10200 3540 2920 5460 6350
26 28400 60100 42300 9400 3560 2860 5780 6250
27 27700 59900 42200 8840 3440 2740 5670 6190
28 28300 60200 41300 8560 3400 2050 5650 6170
29 29700 #2100 39900 8240 3340 3050 5740 6230
30 30800 62200 37000 8060 3260 3070 5790 6170
31 31900 - 33700 3270 3080 C 8210

© m-aolop goe

Mean 37500 . 62100 48200 20400 . 4840 . . 3030 . 4320 6490 .

Ac.HFt,
for 2306000 3697000 2966000 1213000 297900 186600 257100 399200
Month : ; ’

NOTE: This represents the flow past Sacramento (below the City of Sacra-
mento intake) to the Delta. The discharges of this table have been com-
puted by adding to the measyred Verona discharges the measured inflow of
return water and American River and subtracting therefrom the measured

diversions between Verona and Sacramento. A gaging station is not main-
tained at Sacraments because of tidal action.



TABLE 10

DISCHARGE OF FEATHER RIVER AT NICOLAUS

e ite ety

: _ Daily Discharge in Second-feet

Day . fay Tun.  Jul.  Aug. _ Sep. _ Octe
1 ¥2700 . 985 1170 16870
2 2520 1020 822 1850
3 2220 1090 708 1900
4 2030 1170 690 1940
5 1900 1130 1170 1940
B 1800 950 1330 1940
7 1760 985 1250 1850
8 1670 - 1090 1170 1900
.9 1670 1130 880 1980
10 1620 1090 867 2030
11 1580 1130 867 2030
12 1540 1060 1020 1980
13 11450 950 1020 2080
14 1410 1060 950 2170
15 1290 1170 915 2220
16 1170 1250 1020 2620
17 1090 1250 1170 2720
18° 1090 1290 1170 2470
19 1020 1210 1170 2220
20 985 1090 1250 2120
21 1060 1210 1250 1980
22 085 1250 1330 1940
23 915 1250 1330 1940
24 915 1170 1370 1900
25 915 1130 1540 1980
26 - 915 880 1580 1800
27 915 867 1580 1760
28 , 880 1370 1580 1720
29 874 1370 1620 1800
30 : 796 1330 1540 1850
31 880 1290 1900
Mean 1373 1136 1178 2006
Ac.Ft. -
for - 84430 69850 70070 123400
Month , co :
Diversions :
Below 980 2610 450 40
Nicolaus .
Acre-feet
Discharge T
Ponta R er 83450 67240 69620 123400
Acre-feet

.NOTE: This station is maintained seasonally under Feder-
al-State cooperation by the Water Resources Branch of the
U. S. Geological Survey. It is locat4d at Mile 9.3 above
the mouth of the river and 0.1 mile below Nicolaus Bridge.
* Beginning of discharge record for season,
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TABLE 13

DISCHARGE OF MOKELUMNE RIVER AT WOODBRIDGE

T Daily Discharge in Second-feet

Day iMar.  Apre May Jun., Jule Aug. Sepe Oct.
1 523 476 477 1370 399 177 246 300
2 466 539 462 1370 343 158 172 280.
3 478 596 404 1490 298 206 216 = 41
4 485 719 419 1830 270 253 351 184
5 535 670 412 2350 200 104 338 476
6 558 608 405 2900 @ 236 158 327 416
Vi 630 580 425 3760 243 264 369 299
8 672 851 . 368 . 4350 186. 296 340 416
9 630 385 390 3820 214 318 171 470

10 556 756 486 3590 217 300 209 477

11 339 287 936 3130 215 192 341 476
12 502 262 1190 3000 213 84 365 666
13 558 396 1700 3260 218 172 318 552
14 564 380 1950 3140 - 222 285 371 420
15 564 409 2190 2260 230 309 320 556

16 560 489 2260 @ 1650 228 277 197 737
17 505 596 2130 = 1160 214 228 300 608

18 . 314 . 598 1880 1360 213 . 158 368 606
19 481 598 1600 1460 208 123 389 604

20 548 553 1880 1410 - 203 230 395 551

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

26 466 533 1790 684 204 114 373 400
27 480 567 2410 568 199 193 349 348
28 484 360 2810 597 237 272 323 302
29 489 303 3110 566 204 266 337 367
30 . 491 547 2910 500 181 252 254 433
31 480 1790 231 236 - 429

Mean 514 519 1553 1913 227 226 307 432

ACoe T "
for 31610 30860 95510 113800 13980 13880 18270 26560
Month

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



. TABLE 14

. DISCHARGE OF SAN JOANWIN RIViR .AT DELTA.BRIDGE -

==;ay : , Daily Discharge in Secondofeetb .
. thpr. May Jun, Jul. Aug. Sep. Oct.
1 813 877 210
2 805 891 190
3 819 858 155
4 861 781 100
5 *63 829 n25 68
6 100 704 713 58
7 150 569 761 - 45 -
8 200 400 829 11
9 257 249 888 . .29 vy g
10 545 596 947 24 ' ! '
11 719 88912, ZO00 v @@ W TARTET LA ol
12 954 725 1050 . . .18 B = =
13 1060 749 1090 16 © © ©
14 1090 755 1120 14 A, e =
15 1020 755 ' 1120 12 " B P
16 947 719 1080 §)
17 905 674 1020 'O
18 965 614 940 0 o o o
19 1030 614 797 0 = = =
20 1090 599 659 © 20 i 1 1
21 1120 524. 593 20 ) ; _r
22 - 1070 494 539 20
23 082 503 563 0
24 940 5%9 569 0.
25 919 599 725 0
26 012 668 560 0
27 891 719 449 0
28 872 774 434 0
29 861 774 330 0 R ‘
50 845 \§,58 s 252 o 0’ CAW, :‘- “"‘_q‘.\‘.“;" - .‘\ ,¥\m:>‘\¢ -
31 864 0
Mean **789 - 872 772 33,2 0 0 0
Ac oFtc o . @
for **40700 41300 45960 2040 0 0 0
Month

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

Fast of Los Banos, Mile 82.0 above Durham Ferry Bridge.
This station has been referred to pre=-
viously as "San Luis Island"” or "Turner Ranch Bridge".

mittent gage readings.

Inter-

Prior

21

to the time all river flow is diverted above this station, ordi-
narily in early July, there may be considerable river flow which
by-passes the station via Pick Andersen and Salt Sloughs.

*Beginning of record for season.

**26 ‘days.
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TABLE 15

__ DISCHARGE OF SAN JPAQUIN RIVER AT FREMONT BRIDGE

No continous record of discharge

Miscellaneous Measurements as follows:

Gage
Height Discharge
Feet Second~feet
7/30/35 60442 227
8/28/35 59.53 o7
10/4/35 60.23 : 234
10/29/35 60,19 . 203

) i o  wsts
MMM S Sas A

(e
e

NOTE: This is a staff gage station at the county
bridge on the road between Gustine and Stevinson,
Mile 52,8 above Durham Ferry Bridge and 5,7 miles
above the mouth of the Merced River.
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TABLE 16

DISCHARGE OF SAN JOAQUIN RIVER'NEAR NEWMAN

Day ~_ Daily Discharge in Second-feet_
sMar, Apro May Jun, Juls Augo ) Sep. Octe.

2060 2110 8110 7450 3500 475 323 394
2060 2110 8220 6900 - 3260 475 361 457
2000 2060 8000 - 6900 2870 430 344 520
1950 2110 7670 7230 - 2590 442 318 555
1900 2220 7230 - 7780 - 8310 451 321 - 590
1800 2460 6790 8000 2030 442 347 610
1800 2740 6680 8110 1890 397 369 610
2340 3020 6790 8110 1770 392 383 555
3020 4580 7010 8110 1560 372 397 538
10 3180 5030 7120 8000 1380 = 366 361 538
11 3340 5120 7340 7560 1270 364 341 538
12 3580 5300 7340 6270 - 1120 352 313 538
13 3660 6370 7230 5770 1020 339 311 338
14 3500 7230 7120 5770 940 336 326 538
15 2180 7780 7010 6370 915 352 378 555
16 2880 8220 6900 6680 868 350 361 590
17 2740 8700 6170 7010 845 350 347 870
18 2740 8820 6570 7010 778 366 339 650
19 2740 8700 6270 6680 710 386 339 572
20 2670 8460 5870 6370 890 366 313 520
21 2830 8340 5770 8070 = 710 347 339 490
22 2220 8340 5870 5770 845 323 339 460
23 2060 8460 6070 5390 888 306 355 427
24 2060 8580 6370 5120 78 313 355 409
25 2220 -8580 6790 4850 - 755 334 - 334 412
26 2340 8340 7010 4400 650 361 326 475
27 2220 8110 7230 4060 610 361 341 451
28 2110 8000 7340 3900 s7a 334 336 433
29 2000 7890 7560 3820 590 328 362 418
30 2000 7890 7670 3740 520 336 372 412
3L 2060 7670 490 336 403

O VOO WV

Mean 2483 6189 6993 6307 1281 370 345 512

.A.CqF'Eo ) . i
for 152600 368300 430000 375300 78750 22770 20510 31470
Month

T

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

Hills Ferry Bridge, Mile 47.0 above Durham Ferry Bridge and
just below the mouth of the Merced River. The record is given
here for the period of the irrigation season onlye.
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TABLE 17

DISCHARGE OF SAN JOANUIN RIVER NEAR GRAYSON

sPagesgipes Dally Discharge in Second~feet 2
May Jhn. o Jul.  Aug, Sep.. Oct.
1 *3670 664 476 518
2 3510 668 485 554
3 3390 623 509 631
4 3280 608 455 746
5 2970 605 446 773
6. 2580 . . 614 . 443 813
7 2320 590 443 856
8 2220 566 482 867
9 2040 557 485 826
10 1780 542 479 820
11 1610 530 . . - 449. 800
12 1490 524 428 829
13 1370 497 395 837
14 1250 464 422 849
15 1250 464 466 853
16 1210 494 540 865
17 1130 515 548 905
18 1090 542 508 968
19 970 554 471 069
20 923 569 449 912
21 923 533 469 855
22 938 494 486 815
23 1050 572 504 770
24 1040 569 478 747
25 958 565 _480 723
26 895 561 - 449 765 -
a7 863 557 421 806
28 828 553 444 817
29 814 516 434 797
30 779 481 457 776
31 688 446 784
Mean ‘ ' 1610 550 467 801
Ac.Fte. o s e )
for 98800 . 33800 27800 49300
Month ‘ :

NOTE: This is a recordlng gage station at Laird Slough
Bridge Mile 19.35 above Durham Ferry Bridge.

* Beginning of record for season,
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TABLE 18°

DISCHARGE OF SAN JOAQUIN RIVER NEAR VERNALIS

Day ‘. Daily Discharge in Second-feet ‘
- tMar, Apr. May Jun. Jule Aug, Sep. Octe
1 3540 3620 19800 20800 - 5810 1080 1100 1650
2 3540 3540 20700 18400 5630 1080 1120 1710
3 3460 3620 19500 17200 5900 1050 1100 1900
4 3380 3940 17500 17200 6170 1050 1080 1970
5 3300 5220 16200 18800 5360 1020 1120 2040
6 3380 8000 15100 . 20500 4520 1020 1050 2110
7 3460 9400 14400 21800 4040 1020 1080 2110
8 4100 9100 14300 22400 3720 1000 1100 2040
9 6030 10700 14500 22300 3480 975 1120 2040

10 5850 13500 15100 21800 3240 950 1100 2040

11 5130 16600 15700 20600 2950 950 1100 2040

12 4770 17500 18600 19700 2670 . 950 1080 1970

13 4770 - 16200 16600 19100 2320 925 1080 2040

14 4860 15000 16000 18400 2040 850 1220 2040

15 4680 14400 15600 18000 1970 850 1500 2040

16 4340 14700 15200 17300 1970 850 1650 2180

17 4100 17300 15000 - 16300 1770 925 1680 2110

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

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

25 3780 19800 14800 " 10600 1440 1000 1560 2040
26 3780 19800 15900 9500 1330 1080 1560 1970
a7 3940 19500 16700 8000 1300 1080 1560 2040
28 3940 18800 . 19100 6660 1300 1080 1560 2040
29 3780 18600 22300 5900 1300 1050 1560 1970
30 3700 18600 23600 5630 1250 1050 1590 1900,

31 3620 23600 1150 1050 1900
Mean 4075 14760 16380 15780 2698 905 1350 2033
AC.F'EU

for 250600 878200 1007000 938800 1685900 61150 80330 125000
Month

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

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



TABLE 19

VTO-SAN JOAOUIN WATER SUPTRVISION REPORT 1935

DISCHARGE OF MERCED RIVER AT YOSEMITE VALLEY

RAILROAD CROSSING .

Daily Discharge in Second-feet

Day °..
. M&y ‘Tun. Julo E]J_g‘ Sepp Octe
1 *140 55 63 63
2 137 63 ‘59 a7
3 -81 63 - 59 72
4 8L = 55 55 68
5 63 55 46 68
6 55 63 . 46 59
7 55 63 46 59
8 55 72 46 55 .
9 55 72 55 55
10 55 .68 55 55
11 55 72 46 50
12 55 72 46 55
13 55 68 46 109
14 55 . 63 46 109
15 72 63 55 109
16 63 62 55 3
17 : 63 62 55 3
18 , 83 62 55 3
19 63 61 63 3
20 ' 83 61 55 3
21 83. 60 55 3
22 63 60 55 3
23 63 59 55 3
24 63 59 55 3
25 83 58 50 3
26 63 58 55 3
a7 59 57 59 3
28 59 56 59 3
29 63 55 55 3
30 63 63 55 3
31 55 63 3
Mean ) . 66 62 54 36
Ac.Ft. 4
for 4090 3810 3180 2180
Month )

NOTE: This is a staff gage station., Daily readings.

* Beginning of record for season.
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‘TABLE 20

DISCHARSE OF MERCED RIVER NiLR MOUTH

: Daily Discharge in Second#feet)

Day= May June Jul. Aug. Sepe. Oct,e
1 *750 244 242 281
2 733 232 260 314
3 661 208 245 330
4 608 260 215 364
5 555 272 214 381
6 555 = 266 250 381
7 504 250 270 364
8 486 236 2901 314
9 452 222 202 330
10 ALT7 ., 232 258 314
11 o 383 234 252 314
12 366 228 213 314
13 366 216 222 322
14 366 220 218 330
15 366 244 220 330
16 ' , 349 236 239 364
17 349 238 224 398
18 315 276 226 364
19 298 278 213 314
20 .y 298 . 264 214 281
21 315 232 216 264
22 349 222 233 248
23 315 206 252 214
24 281 08 253 214
25 281 226 218 231
26 ' 263 228 222 231
27 298 230 224 231
28 298 215 207 214
29 315 222 259 198
30 : 263 236 261 200
31 _ 238 224 200
Mean 400 236 237 295
Ac Fte. ‘ ) .
for ‘ 24600 14500 14100 18100
Month :

NOTE: This is a staff gage station at bridge 1.1
miles-above the mouth. Daily readings.
* Beginning of record for season,
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‘SUPERVISION REPORT 1985

TABLE 21 -
DISCHARGE OF DRY CREFK NEAR MODESTO

DailyﬁDischafge in Second-feet

Day * . ,
_3May June - ~Jule: A-u-g. Sepo Oct. .
1 %0 51 55 65
2 88 " Bl 55 119
3 75 g 55 96
4 65 65 55 91
5 60 65 55 93
6 60 65 55 9l
7 58 58 56 91
8 56 51 56 83
9 56 51 57 83
10 54 49 83 83
1T 51 49 62 80
12 49 48 62 65
13 47 48 61 65
14 50 47 62 68
15 B8, 47 60 75
16 56 50 62 75
17 56 50 62 75
18 56 50 75 77
19 57 51 75 75
20 57 51 74 75
21 56 49 73 70
22 56 48 73 70
23 55 50 73 65
24 55 57 70 58
25 55 60 70" 53
26 58 60 70 53
27 60 58 70 53
28 58 56 70 53
29 57 58 70 49
30 53 57 70 49
31 51 56 50
Mean 58 54 64 72
Ac.Fte
for 3590 3290 3820 14450
Month
M.I.D.Spill
below Sta- - o924 309 324 68
tion-Ac.Ft.
FFDischarge ‘
to Tuolumne R. 4110 3600 4140 4520
Acre-feet
**Discharge . '
to Tuolumne R. 67 59 70 74

Mean c.f.s.

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

* Beginning of record for season.
** Neglecting seepage return below station,

the mouth.



TABLE 22

29

DISCHARGE OF TUOLUMNE RIVER AT ROBERTS FERRY BRIDGE

Daily ﬁischarge- in Second=feet

Day

Jeo oo ]}l

May Jun.  Jul. Aug. SePe Octe
1 *39 35 598
2 39 35 603
3 39 35 603
4 39 34 598
5 39 35 608
6 39 . 36 583
7 38 37 578
8 37 36 588
9 36 35 603
10 . 35 35 603
11 36 B5 573
12 39 69 558
13 34 543 563
14 34 583 558
15 34 588 573
16 _ . 36 588 508
17 ) 36 588 603
18 36 495 603
19 35 495 603
20 35 492 608
21 35 583 588
22 ‘35 587 603
23 36 591 598
24 36 595 603
25 37 600 .. 603
26 36 6805 598
27 35 609 598
28 34 613 593
29 34 608 508
30 34 608 593
31 35 593
Mean 36 361 593
AcJFt,
for 2220 21500 36400

Month

NOTE: This is a recording gage station.
* Beginning of record for season.
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TABLE 23

DISCHARGE OF TUOLUMNE RIVER AT HICKMAN BRIDGE

Day Daily Discharge in Second-feet
o : May - Jun. Juls = Auge Sepe Octe.
1 119 102 698
2 119 102 702
3 122 105 698 T -
4 119 105 702
5 119 102 702
6 116 102 682
7 116 102 674
8 113 99 690
9 : 110 26 706
10 110 96 706
11 105 96 686
12 102 127 660
13 102 623 670
14 \ _ 102 678 656
15 102 694 870
16 105 698 698
17 *134 108 702 702
18 134 108 606 698
19 131 108 595 694
20 131 108 595 694
21 131 108 358 578
22 131 108 687 698
23 ‘ 131 108 688 698
24 128 108 689 698
25 128 108 690 698
26 125 108 692 702
27 119 108 693 702
28 } 119 105 694 698
29 : 122 105 698 702
30 119 102 698 702
31 116 102 739
Mean *¥*]27 109 445 694
AcsFte
for , *%2770 6710 26500 42600

Month

NOTE: This is a recording gage station.
* Beginning of record for season.
k15 dayse



DISCHARGE OF TUOLUMNE RIVER AT TUOLUMNE CITY

g By ek 3
DailgﬁDischarge in Second-feet

e oeseramirae——

Day e May Jun. ; Jul- . Aug; 'Sep,s‘ ; OCto
2 1190 373 409 935
3 1180 377 397 223
4 1170 384 485 209
0D 1160 385 424 907
6 1150 379 395 897
7 1040 372 416 864
8 75 364 420 847
9 909 368 421 852
- 10 843 372 425 853
11 766 373 429 840
12 690 - 367 429 812
13 . 813 358 473 794
14 365 366 821 788
15 594 376 862 801
16 507 396 878 810
17 413 394 893 820
18 504 397 896 801
19 420 392 825 787
20 430 396 817 775
21 437 390 810 762
22 496 385 877 744
23 583 382 885 750
24 384 389 - 885 869
25 410 397 . 888 726
26 345 403 886 713
27 390 400 881 696
28 420 386 892 682
.29 423 - 383 882 671
30 393 384 896 666
31 381 387 857
Mean 668 382 877 801
Ac .Ft.
for s 41700 23500 - 40300 49300
Month
- Dlversions : v
Below Sta- 57 60 48 14
tien-Ac.Ft,
M.T.D.Spill
Below Sta- 564 - 400 682 370
tiO«n"Ac ‘Ft . .
**Discharge ‘
ity iy 41600 23800 40900 49700
Acre~feet

NCTE: This is a recording gage station 3.35 miles above

the mouth.

Periods July 1 to 6 and July 7 to 12 interpolated

discharge.
%

Beginning of record.for season.
** Neglecting seepage return below stations

31
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£ T Daily Discharge in Second-feet

IVER AT ORANGE BLOSSOM BRIDGE

Day

: May :un. ”Jhl..

Auge.

Sepe

Octs

*420
300
128

87

300 . ..

28
28 .
28
28
28

28
28
28
28
28

~ 28
.28,

28

28
28

87

72
72
10 72

©®T oo Go

BT

28
28
28
28
28

28

.28 .

28
28
28

28
28
28
28
28

11 2 56
12 54
13 28
14 28
15 28

28
28
2
28
28

28

.28

28
28
28

28
28
28
28
30

16 28
17 L AN -
18 ~ , 28
19 : 28
20 : 28

28
. .28
28
28
28

28
28
28
28
28

33
26
39
43
46

21 ’ ' 28

22 F , .28

23 28
24 28
25 28

28
28
28
28
28

28

28. .

28
28
28

49
.92
55
58
T8l

26 o 28
27 R M 28
28 28
29 . . 28
30 o5 28

G N : .28

28
28
28

R8

28
.28

28
28
28

28

28. . .

764
68
72

VASS
76
76

“Mean  , ’; , - 73?.

28

28

43

AC.F“Z. . o
for 4500
Month

1720

1670 -

o

NOTE: This station is.located. 5.7 .miles ‘above. Ogkdale.
The record is from daily staff gage readlngs.

* Beglnnlng of record for season.



TABLE 26

DISCHARGE OF STANISLAUS RIVER AT HATMARK RANCH

$ Paily Discharge in Second-feet

Day

:May Jun. Jul, _Aug. Sepe Oct.
1 *257 255 370
2 257 230 . 365
3 257 239 358
4 256 241 352
5 256 245 345
6 256 245 350
7 256 245 338
8 239 250 327
9 225 248 311
10 240 247 295
11 247 - 247 279
12 248 257 253
13 246 268 305
14 244 279 325
15 245 277 345
16 245 277 365
17 245 252 385
18 280 246 405
19 312 244 425
20 292 242 446
21 262 249 456
22 274 233 441
23 250 - 212 426
24 247 199 411
25 259 205 396
26 262 225 384
27 267 240 377
28 248 251 368
29 257 282 350
30 256 377 330
31 265 310
Mean 256 250 361
Ac,,Ft. '
for 15800 14900 22200
Month
Diversions
below Sta- 135 81 30
tion-Ac.Ft.
¥¥ Discharge ' .
to San Joaguin 15700 14800 = 22200

River-Ac.Ft.

NOTE: This is a recoérding gage station 5.3 miles above

the mouth of the river.

* Beginning of record for season.
** Neglecting seepage return below station.



CHAPTER III

MEASUREMENTS OF DIVERSIONS

Measurements and records df diversions in 1935 have‘included those
from the Sacramento River and its tributaries on’'the valley floor, these to
the Delta Uplandsifrom'Cache Slough, Old'San Joaquin River, Tom Paine Slough,
and San Joaquin River, and those on the Stanislaus, Tuolumne, Merced, and San
Joaquin (above Durham Ferry Bridge) rivers as obtained in connection with the
return water measurements (See Chapter IV). For 1935 this report records a
total of 581 points of diversion, segregated to the various.sources'as follows:
Sacramento River 261; Colusa Tréugh 9, Back Borrow Pit (carrying drainage
water from Colﬁsa Basin along the back levees of Reclamation Districts 108 and
787) 11, Lower Butte Creek and Butte Sloﬁgh 19, By-Pass and Drainage Channels
39, Feather River 41, Yuba River 11, American River 34, diversions to Delta
Uplands from Cache Slough 1, from 0ld San Joaquin River 13, from Tom Paine
Slough 8, and from San Joaquin River (below Vernalis gaging station) 38, San
Joaquin River (above Vernalis daging Station) 20, Stanislaus River 16, Tuol-
umne River 11, and Merced River 49. In addition there were twenty-four plants
removed or dismantled during 1935,

All of these diversions except five are accomplished by pumping.

" The five exceptions are gravity diversions, two on the Yuba River, two on

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

to the fact that nearly all of the pumping plants are electrically operated.
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At a relatively small number Of, pumps operated by other power, daily operation

records are kept. Prior to 1933 all pump operators kept daily operation rec-
ords on blanks furnished by the Divisionfof Water Resources. These rtcords
.werefcollected»monthly~by‘the field engineers at the same-time that the read--
ings of the electric meters were recorded; Under the reduced program\necessi-
tated by the curtailment of funds in the last three seasons, only the larger
'plants have kept the daily opération records and the monthly power consumpé
vvfion data ha#ehbeen secufed from fhevpower distributing‘agency &t_the’end of
the irrigation scason in licu of monthly meter readings by the field engineerss
Th¢ relation between power input énd‘water pumped>is determined from current
meter moasurcments of the discharge and measured kiiowatt inpute At the
laiger pumping plants sevcral moasureménts are made during cach season., At
the smaller plants a sufficient number of measuréments_aro made.inifially_to
determine the rating and théreaftef at intervals sufficient'to”show‘ény chan-
ges which may occur in the rating. With the daily 6peration recards avail-
able prior to 1933 it was possible to coﬁpile from the monthly diversions as
computed from the power,record,\a daily diversion record for each plant, and
this was done. However, beginnihg with 1933, excopt for the larger diver-
sions, the monthly rccords only are available.

For 1935 the ambunt of water divorted_by,tho larger plants was com-
puted, using as & basis; several discharge meﬁsuraménts made . at each plant
during the seasone . For the smaller plants, the ratings were-assumed to have
remained constant from preceding years and these rﬁtings were used as a basis
of computation for these plants.

‘Summaries of the 1935 diversionS'thrqughout the Sceramento-San Joa-
quin tcrritory arc shown in Table 27, A sceégregation is made to show the rela-
tive diversions from the various river sources. For each scgregation the tabio
shows alsb the acreage irrigated and the computed seasonal gross duty of water.

Table 28 summorizes the diversions between different peints on the Sacrcmento

River,
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TABLE 27

AR SUPIRVISION REPORT 1935

DIVERSIONS, ACREAGE IRRIGATED AND GROSS SEASONAL DUTY OF WATER IN
' ' THE SACRAMENTO-SAN JOAQUIN AREA )

.o

se TR 09 ee 90 e 0t o»

.

0 29 95 9 o,

2 se w2

[X]

and Tributaries*

H H ¢ Gross

gSeasonal,  soreage Irrigated :Seasonal:

. Diver- ., sDuty of:

Source ; sions . ) = T. Water o

s ACTe~ . entl, : Rice : Total :Acre-Fte:

» Teet . . - sper Acre:

Sacramento River, Redding : : St : : :
to Sacramento T 926160 : 98493 : 51090 : 149583 6.2 @
Feather River below Oroville 1390870 ¢ 25162 : 20849 : 46011 : Bs5
Yuba River on Valley floor : 48850 6535 & 1552 : 8087 : 6,0
American River below Fairoaks H 4820 : 2808 : 0 : 2808 : 1.7
By-Pass .and Drainage Channels $()75790 : 12890 : 4418 {1) 17308 i 4.4
(Including Lower Butte Creek and : : s K :
Slough, Colusa Trough and Back : 4 : H :
Borrow Pit) : : § $ i :
Total above Sacramento, $1446490 * 145888 ' 77909 | 223797 ' 6,5 °
Delta Uplands from Cache Slough, : : ) 3 :
014 River, Tom Paine Slough : : ot : .8 :
and San Joaquin River ¢ 115530 : 50504 : O : 50504 : 2.3
San Joagain River from Fremont : : : : : :
Bridge to Durham Ferry Bridge 3 99160 : 37320 : 355 ¢ 37475 : 2.6
Merced River below Snelling ¢ 11840 : 3305 : 0 : 3305 : 3.6 :
Tuolumne River below Roberts : H : ) H :
Ferry Bridge : 1990 770 : 0 : 770 2.6

¢ Stanislaus River below Orange : : : : H :
Blossom Bridge 7790 2076 : 0 2076 348 3
Total Delta Uplands and Pumping H :
Diversions of San Joaquin River 236310 93975 1 155 94130 245 .3

e 9 ve ee .,

Sacramento~San Joaquin Delta**

o Joe as oo fee

>

e s JoF oo we fee

[T TR L)

*e 09 O gy e e

5 on Jor ¥ we Joy

(1) A1l duck club diversions and acreages have been excluded where possible.

* Note that major gravity diversions by canals of Oakdale, South San Joaquin,
Modesto, Turlock, Waterford, and Merced Irrigation Districts and Miller and
Lux arc not included within the scope of theose measurements.

** Delta crop census for compilation of Delta consumptive use of water was not

taken in 1935. See 1932 and prior reports for acreage irrigated and con-
sumptive use of water in the Delta which vary but little from year to yeare



TABLE 2§

SUMMARY OF SACRAMENTO RIVER DIVERSIONS

(Acre-feet)

mcmeemcossant

Oct. Totals

Sep.

ﬁiver Section

oy o9

we oe

ve se

os oo
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] vo o»
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- e es
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Bed Bluff to Butte City

(13

283

1319

.

-

4678
47637

.

5969
51698

1120

(1]

0
546l

.Bu@tevﬁity to Colusa

v633h :
5195&

- 19703

.e

.s

25492 3

ce

.

*

42020

e

Colusa to Wilkins Slough

*e 0w

74382

ush

e eoe

15461

Wilkins Slough to Knights Landings

i
&
[fa}

e

—
-~

ve oo

3754
10718

v

500t

LL I Y

h765‘
18753

.o

4617

*r we

2757

11k

. ve

20989 :
19%0 ;77906 :

Knights“Landing toc Verona

.n

.o

e

o

.

o

18279

..

Verona to Sacramento

‘92616& :

ae o0

30137

v o

112498

e wb

195215

.o oo

2068173

.0 oe

203562

157817

s oo

se oo

Totals

1524 ; 18598
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TABLE 29
SACRAMENTO RIVER DIVERSIONS
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ADDITIONAL WATER WAS RECE!IVED THROUGH RIVERS1DE MUTUAL WATER COMPANY PLANT AT MILE Ge10 Le THIS PORTION OF THE PROPERTY REPORTED

* MILEAGE ALONG RIVER ABOVE SACRAMENTO.
FORMERLY ALBERT ELKUS,

)

(s

A TOTAL OF 23 ACRES WERE 1RRIGATED.

TO HAVE BEEN 1 RRIGATED FROM RIVER PRIOR TO PLANT FAILURE,.
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(7) GLENN-COLUSA IRRIGATION DISTRIOT

MILE 154.8 R,

ILEAGE ALONG RIVER ABOVE SACRAMENTO.

SAME PLANT AS THAT OF GLENN-COLUSA |FRRIGATION DISTRICT. .
A DIVERSION OF 869 ACRE—FEET IN APRIL IS A PORTION OF THE 6580 ACRE—FEET MENTIONED IN NOTE

ALSO AN ADDITIONAL 77 ACRES OF

RICE FIGURE INCLUDES 110 ACRES SERVED FOR

IRRIGATION DISTRICT.

ACRES OF GENERAL CROPS SERVED THROUGH JAGINTO IRRIGATION DISTREICT,

ENERAL CROPS AND 398 ACRES RICE SERVED THROUGH GLENN-COLUSA

GLENN-COLUSA |RRIGATION DISTRICT,
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THIS PLANT HAS BEEN IN PLACE FOR SEVERAL YEARS BUT NOT PREVIOUSLY REPORTED.
FORMERLY A, W. GIBSON (T. A, CROOK )
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TABLE 40
DELTA UPLANDS DIVERSIONS FROM SAN JOAQUIN RIVER
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TABLE 40 (CONTINUED)
DELTA UPLANDS DIVERSIONS FROM SAN JOAQUIN RIVER

SACRAMENTO~SAN JOAQUIN WATER SUPERVISION REPOBT 1955

oo g0 b0

o
Ll
2% N N =% Q00 @ M © N O
® WO - IO [ s -
* (- DO
ox OIS
< - <
— S
$0 00 CO 009010040 0000 00 2005 S0 00 00 0P 4020 0L KO PP CT S G SN DO 8060 2000 oot 0
ZO _+ -
220 m o N ©_m 9]
< _ Ol (42} f\\JOm Wp -
=X IO | —t0 QnOIn
OWOW I~\J
>0 (1]
-_LOQ
0= < ,
@9 00T 0P E0[00 00 60 00 90 0000 20 00 22 PP SR ST 00 P 46 00 BEOP 000 40 S 0 so R B
- m 0n o -
g ng . ©° g
Q 0
o Py
oo svooloesucccr ol sosooe 2% 60 00 80 0680 00 00 00 000000 00 SE S0 se 90 soas e
. (3] TN - T 00 - <
o —\ - O I .
L -
- oW
w 00 200000 00 2000 2200 00 60 2000 00 e " Qe o0 @0 o0 09 OQ .l-“.. oh st ho ‘... oo
L. . Z-ZQVZ‘--« 010!'@ m INOZZ Z 20
Tl o e, YV} m &,
w D o0 ow O A N=OO O O
24 < ['e] .
Q — - - —— o —
<C jpo esev oo 00 va e 2005 0000 00 0p 00 b0 00 b0 S0 e Q..lpl:/;‘l LI R T YT 1)
2 . - N - o \() o . [Te}
- -DJ X @2 =0 NSN a xx o« o
% - W il L (¢4 Wi W W
O [peeccafper 00> B> 00 00 00 00 S0 00 S0 90 00 00 00> 00 > > as Se b
@- ——— QO OO Moo = -
el 2 Q22 8 68
W o o o O . - N =00 O O
> he ] - ~ ~
£) ipr 00 0eice00 0000 ¢90 0060 000800 00 000020 05 00000000 0009 PY OISO ..\O...
> N - OO ~noa ™~
l-7~ § =z zo 2 10 Z2Z Z Z 4
g oe evvojoe ;. 00 0O P9 YL BPEP O 20 S PO P PL S PV B0 QU PP TO 95 S0 80 8b 00 ..,E’.
0 N @ o
£ 5 X :
< - 7))
oo 8000100 00 00 90 50 4L D0 00 00 00 00 60 90 00 00 Vo 00 oo‘togb-noo-oooo.-:co
* ~ §
[+ 4 o
g L
o >
00 0a 8000 0600000 000095 00000000 0000 Pe 8P Qs 0000 as ¥ ce so v s ek br s (Kor
o Y
O 1]
14 H = g sse 4
W w oaleszz:r zoles =g WOSOONE = =22
29063 T79 YTy SIfzTqdIIITITIeIYE
é)q:w 2 - ~_——8—-~2L(’;&.—a—u—~--_a—>
< o
®e 06 eeovesfon eovece0r brvese oo (D se 0o 00 I 40 00 g6 0 ee 00 00 90 0000 sren Z..
W n:mmmn:n:mu:csmncm%..x o:u:c:n:mu:mmacs
<402 -—mmvmvmh-—mm-om ONONK}MQNNG
523 NSSBEAA 3wt i3S 3SS
* BB lntmngt.mmowo NINISININRNNRD
v W =0 z
00 80 00 UE 0600 05 0090 20 00 00 00 0ulY. 90 0054 <[ PO 00 F0 00 00 004000 ss b ve (oo
s R 2
o O -
- l
a 14 =Z
g 555 SoF 3
B ¢ 32 && =
. [$] [a] = - [
o~ ouwowouw ) (Dé <<
- nz - e
24 X e I =0 o w»
w Ww = a O- o ~—
3 w1 6 &5 8% g%2
z 4! g 53 2 ==
24 < <€ W N Qe =2z a o
L Q. S~ o <Q §U5
- e O e =0 Zo
< G e LL pme < /) I
= anner (LD o e e ol L A @
2 - O =L 0% X .
-1t | eroeo 8&& Z W 20 222Z
20 j%m WD==-Z0 WO WX Wlavew o
-z < S OOoOMm éOZCDZIDIv-'l—G
ml—%-'-dmw < W -—-a 2222 <KIZ@XX
ODIX WD = O OQ Myt L L om0
o <L 0L O * 24 2w e *T L *
g%%ﬁwméﬁsoéiﬁz Splsddzaas
L o . es OO * o8 eI
Seacssde S22 |E 82534088

€6 68 0800 02 00 0000 30 40 SO RS 22 SR 2u B

@600 80 0086 60 0e S0 e

Toe
-
e
.
.

090 00 2000 98 9500 G A0 00 0000 CA WP YR SO0 V800 00 2500 G0 d0 B n s s 0n

16571

oo oo

40932

e o0
<
™~
Ad
~
m
(o}
o
oo oo
0
@
~
~

8950 §:0353

6790

vo o0

1691

12

oo o0

TOTALS

%

s0 se

(MILEAGE AS ESTABLISHED BY WAR DEPARTWMENT

°
I
o
o
[
2
<
&
]
Ll
[ss] .
(3]
2] Lt
L o
-4 Q
E <
Q
L (@]
e o
< L
I o
] Ll e
it >N
-4 e
o [ 0
<
[a] Z2xr s
Z O -
<< 0 X
w0
o [CRTEia
2 500.
o Lo
L <0<
X Sea n
=~ ) b=
o €NOLO
O —— -
= xr
(s o
(2] W
Z  ¥Sa
Lad i
-t O
= B> uin
(o] [e X egal
x Q2 w2Z
L 0. o<
O %=
o -2
L OO -
>, ZWw I
- Ll o=
o« 1w
eldltlden
Z WAL O
- Q0O
D =<«
S “nemd
.o
(=] «NOW
S~2 *2hc
. O =it
ZH0N I —-—0
Lo 90 N
0| <€
o 253Y5
—— "
ZOVEE ) e = 1)
O=0 oacln
- N
<%-J.J:(Dz
LLL -
w CIZow
O>Wro O
ZWZd=WwZ
<20 <0 W
Ll TR s
N4 o
-NILQZ0
O GAaDL—ZE
* F NS
* =0




*4 GI®LE 37IW 1V INVId 404 S3LON 3IDV3IYOV ANY NOISH3AIQ 33S

Y GO'E AW LY 3NO 3HL OGNV INYVId SiHL 404 S34N9id4 39v3IYOV ANV NOISHIAIQ A3INISN00 3HL Si SIHL
CINVId LO1YLSIQ NOILYDI¥Y| SNYISINYLS 1S3Hk OL DNIAY3T LINO NO diind

*0 1z 438W303Q ANV Glz uy3aw3AoN ( 1334-340V) SMOT104 SV SNOISH3IAIAQ IYNOILIGAY Iy3Mm 3Iy3HL

*LINN O SY Q3LSIT ATY3INNO4

-0 o<t N

o( (STTYNY3A UY3N H3AIY NINDYOL NVS, NOILYLS DNIDVY *S°9esen) 390148 AHYIJ WYHUNG 3A08Y ¥3A 1Y ONOTY 3DVITIN .
al ics1  lozece P worse ! oitzs toveeetl} iveeel Lrofzi 20ss1i ocivii se2l i GeS : i svlol
of 3 : O : : : : . : : s : 3 s
— T s : : : . : : : : s 2 10°28 31N — NOILYLS ONIDYD — 39q1¥49 vi13d —
el $ 3 y : : : 3 : : ) : $ : H 8°2S 311N — 390148 INOWIYA ——

5 s : : : tNOISH3IALIQ ¢ ON: : T WOl=1 ¥ 2%2g ¢ NO1iVHOJYOO NOSNIA3LS *f *f
1S4 : : H : H : : H i : s : 8 GO%Yy AW — ¥3A 1Y Q30H3IN —
@, 3 : - : : : : : : 0%y ININ — . .«NVIVM3IN HY3IN U3A 1Y NINDYOf NVS,, NOILVLS ONIDVD °S*9°S* —
Fa=: K c8 1 00¢g : 149 31€8 €8 L9 3 : : $ougl-l fugL%ee i NVOOH ¥VOSQ
ol 10062 v29 TIF L ES tspl fOpI s o2l foviI O : w21 (98 1GE®6E  (YNIYLVOCSW) MONO %y °*3 OGNV °g 7
st s : : : SNOISSH3IALIQ ¢ ON : $ uOl=l 't yGz*ge ¢ HONYY SN
=)o8 H mv t (p), ¢ : : s : : : : ¢t ul-l 5 HGO*LE ¢ YYIIATIS L % .
nf 3 ot (€)% 26 “(€)t € 4 t6t 2y ter @ 9 s ¢ u9—1 3 HGI*LE 3 VY3 IATIS °f °Y
= S 3 : ¢ : sNOISYHIALTAQ. ¢ ONGZ : $ uwOI=t ¥ B8%E NOSNHOf* °f S3wyl
mm : 2 : : 3 : T : : ! : : L°OF 3TN — 390149 SN IONYT SMOHD —

o 00€ ¢ 2601 : $ 061 w22 ¢tz L Of2 ¢ gee ¢ : : ..m_.." $ ugpeGE ¢ . soiisn *3

{ 3 : : : : : s : : : : 3 g8—1 : , -
m 661 6961 ;3 OoEw 1 0BE § 96L ;9901 3 GGB ;@L0 ;296 ;26 il 3 MUS 1 jegg i ] ANVANOD HONVY NOSHILLYY
el i 012 22 : H : L2 I W~ : : : t 4Ol1—1 ¥ 8%z ¢ ANYAWOD 3TINYHYND IOVILHON
50 08 3 GL s H 3| s 2 3 PE 8 : : H ..w“...“ P Y g%e ¢ (s3NOr %0 ) sSoy ANV :WONS 14
gl 10cobl § LLE€E ¢ 819 § SO6GC § 2689 § IYCSO § 69£L : 2600 @ : R Y I 3 : \

% ] : s 3 3 : : : : : : a9~ L%z 3 ANVAINOD ¥3LVM NOSH3ILiVd
=l Holol S ()2 18 $2€l 3 IGI § €22 Y IpI ¢ : H $ w001 ¢ 1 2°2. ¢ (S3INOP °*7 *0) 0y3avOS3d 13 OHONVY
= : : : : : : GE*61 ITIN — ,NOSAVHD HY3IN H3AIY NINDYOL NVS, NOILVLIS 9NiDVD —— 35aiy9 HONONS AYiV] —
2 : : : : INOISSH3IALIG 5 ONT : T u8-1 11 1°Gi(2n _ € °*ON HONVY 33V 3LIHA .
m* : : : 3 : SNOISHYH3IALIA ¢ ON : : nm.." 3 u ”.m“ 2 w nmu noz«m ww«u_ ww“u»

; : : H : ENO IS H3IALIQ & ONG $ : -l 3 2} ON e
i 1G0LG1 T BEOY( 1) Goke2 T 901¥ 3 £9601: 00821t OLLL & €60S § L19 & wivr i ,92-€ 1.7 1°Gl '1l0141SIQ NOILYOIud| SAYISINVLS LS3M
m : : H H : : : -8 H H H H : H .t €1 3ITIN -~ ¥3AI1Y 3INWNTONL
wl ¢ iggoz ¢ ezgzl  !ociel foessl ¥ oIviz §oveve fogosl foosl oy vol i ..m“u..m H HeEve : . HONVE OA108 A3

. 3 . . . . . - . . . . [} . .
SF 3 10081 § GLEL $IL Yozl tEL2 §VOE $GL2 G622 s ol e ¢ W21-€ 62 ¢ \ 113M318 *0 &
8 3 : s s $ : 2 : : : : 3 $° 0°E ITNIN — YIAIY SNVISINVLIS —
: s : 3. : SINO IS YIALIA ¢ ON : t ati=l  $ 8 P2 172 °ON ANVANOD SWuV4 NOILONNL H3AIY .
| : : : : : : : s 0°0 3TN — ySITYNYIA 4YIN ¥IAlY NINDYOR NVS, NOILVLS ONI9VD °$°9°s*n —
w H ! qyy3 $4334-380y3 : : : 3 s T t  dind 3 :
< 2 301y ¢ _y3g ¢ YIBOLO0 P *LO0 I °d3IS I 9NV I AL I CNAP I AV B *HdY i HVW ¢ 40 % INvg ¢
= 3 : t0L Houwy: : : : : : : : T 3zZis @ uoz< : HISA Y3ILVR
sT Q3LvoiuY| INOISHIAIQ: - Sy 3A : : aNy 3 3. §
: 30vIH0y ¢ VLOL : 1334-340y NI SNOISH3AIQ ATHINQOW : usamnN ¢ :

SNOISY3AIQ H3AIY NINDVOL NVS

t¥ 37avl

66

06 OF B398 09 40 RGP WP SPE . EFTTER P 00 LN G0 00 S RPN G VP 0O L S OO S8 00 0V 0OV 0h 0o 90

v
v

R aq 2cev ge



TABLE 42
MERCED RIVER D!VERSIONS
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TABLE 42 (CONTINUED)
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CHAPTER IV

- MEASUREMENTS OF RETURN WATER

Sacramento Return Waters

In the Sacramento Valley the flow of all well defined channels c¢ar-
rying irrigation waters returned to the Sacraﬁento River is measured and re-
cordeds Table 46 liéts.these channels in downstream order and gives the
total flow as computed from the,measurements.

" Between CQlusa:and Red Blurf there aré no large well defined return
channels, Records or esﬁimates gf‘ail natura;;iqfiow from streams in this
stretch of the rivér‘wére, howe#er, obtaineds Above Red Bluff, from a point
below Cottonwood to Redding, there is a return from the irrigation of the

Anderson-Cottonwood Irrigation District.

Return Flow from other than Sacramento River Sources

In the water returned to the Sacramento River as included in Table
46, it shoul@ be noted that practically all of that entering the river through
Butte Slough is derived from Feather River diversions through the Western and
Sutter Butte canals, Of the discharge entering through Sacramento Slough,
_that portion flowing dowﬁ’the'East Borrow Pit of Sutter By-Pass, is, also,

practically all of Feather River origine

Relation of Sacramento Return‘Water to Irrigation Draft

Tables 47 and 48, inclusive, rccord the Sacramcnto Rivor return
water, July to September, inclusive, 1955, and indicate the relation batween
the return and the diyersidns from which it was derived. Since, in Tables 47
and_48, it‘is the purpose o show thc return Watéi from Sacrzmento River divor-

sions only, the inflow from Butte Slough, -East Borrow Pit of Sutter By-Pass,
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Back Borrow Pit of Reclamation District iébb and from:fhovFeather and American
Rivcrs has becn excluééd. jIn Table 47 is shpwn th§ rclation to the diversions
of that return water only which was measured atithc well dofined channclse o
With the records availabloffor the discharge of thg Szcramento River at Rod:
Bluff, Butte City, Colusn, Wilkins Slough, Knights Landing, and,Véroﬁa and

all diversions between these points rccorded, as well ns the Feather River and
other well defined inflows, it is possible to compute what should ropresent

' thé total water returﬁed ;é the river between cach of these points, ineluding
not only the flow in tho définite channels which were moasured, but all scepage,
groundwater return, ¢tc., which could>not be diroctly'measured. The figurcs
for the return wator computed in this manner and the relation of this return

to the draft is shown in Table 48. It should be ‘noted, howevef, that the ro-~
turn shown for the Verona-Sacramento section is only that contributed by the
measurcd drains since, as explained in Chapter II, the total return in this
section including all accretions'is‘not sﬁsceptible of compﬁfaﬁibn in the
manner outl;nod because of the fact that no rocord of flow actuclly moasured at
Sacpamonto'ié available,

Qho data i#iTﬁbles 47 and 4é show . that seepago, groundwatcr rcturn,
otc,! (for the poriod quly-Sepfember, Inclusiyo} which Qogig not be dircetly
measurcd, amoﬁnted %o 32 per cont of thc_irrig&tion}draft. the direct»fcturn in
dofinite channels, 30 per cent, and the total return 62 per conte

A Qompa¥i$on of the accumulated return water and phc dccumulated‘if-
rigation drafg, in'downgtrcam order, Red Bluff to Sécr&mcnté, for fho period
July to September, ;nc;u%ivc,-1935,‘is shbwnIOn Plate 1. This shows albo for
the same period, phevaf§§age discharge, inflow and draft at all ﬁbints’in this
stretch of the ri?ep! 'mhe return water linc is plotted from the data of Table

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

In the Sacramento Valley there are certain units or districts which
are set apart physically by levees or otherwise, so that the direct return
water in each district may be readily segregated when the records of all diver-
sions to and discharges from the unit are available. Included in such units
are, the area above the Colusa-Williams Highway Crossing of Colusa Trough,
Reclamation District 108,‘and Reclamation District 15004 The relation be-
tween draft and return water for the Colusa Trough area is shown in Table 49
and for Reclamation Districts >108’ and 1500, in Tables 50 and 5l.

Tables 54 to 68, inclusive, present in detail the discharge records

for the Sacramento Valley return water channelse

San Joaquin Return Waters

in the 1935 San Joaguin Valley return water measurements, the gaging
stations were located at the sa@e points as in previous years beginning with
1928, and the same methods were followed. A continuous record of the dis-
charge during the season was obtained at an wu.per and lowsr station on each
stream: San Joaquin, Stanislaus, Tuolumne and Merccd Hivers. On the Tuoluine
and San Joaquin Rivers, continuous records of discharge were also obtained at
intermediate stations;bone on the Tuolumne River at Hickman Bridge and two on
the San Joaquin River, one near Grayson (Laird Slough) and the other just below
the junction with Merced River. The latter is the station maintained by the
_ U.. Ss Geological Survey and referred to as "San Joaquin River near Newman."
(See Tablé 16): Maintenance of these stations is usually started in April or
carly May. Howevecr, in Jﬁne of 1935 high water from natural flow had the cffcet
of vitiating return water dcterminations from the measuremcnts for that month

so that the 1935 figurcs are only given beginning with July. Measurecments and
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records of all pumping diversions between stations on‘each stream were obtaiped,
thereby completing the necessary data for the computations of the return watgf.
The records for the gaging stations are gi&en in Chapter II, Tables 14 to 26,
)inclusive, and the diversion records for the San Joaguin streams above Durham
Perry Bridge, are given in Chapter III, Tables 41 to 44, inclusive.

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

in this stretch of the river.

Comparative Sacramento and San Joaguin Return Water, 1924 to 1935

Comparative figures, 1924 to 1935, for the Sacramento and San Jog-
quin seasonal return water in per cent of the irrigation draft are shown in
Table 45. Figures for the seasonal stresam flow in per cecnt of the 40-yeaf
mean 1889-1929, of the Sacramento River at Red Bluff and thc San Joaquin River
énd its three main tributarics above the Vernalis gaging station are given
also in order to show what relation, if any, therc may havc been between the -
variation from year to year in the run-off and the variation in the return
water percentages. With respect to the Sacramento Eiver data, there appears
to be a fairly closé relationship betwcen the seasonal run-off at Red Bluff
and the return flow peréentages. The higher return flow percentages occurréd
in the years of good run-off and the decreasc in porcentage in the yoars when
the run-off was grcatly below normal is quitoc marked. This isvundoubtedly a

reflection of the conscervation and waste prevention ineasures effccted in the
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scasons of low watér supply. In these scasons, the spill from the rice fields
and all controllabio wastes were practically eliminated in order that the river
aivcrsions might be reduced accordingly. The latter, then, approached more
.nearly the actual consumptive requircments of the crops so that tﬁe return
flow percentage was considerably smaller. In the scasons of less critical
water supply and correspondingly less urgent demand for conscrvation, the
greatorvfacility in irrigation opcrations obtained by larger diversions and
correspondingly grcater wastes and spill, may offcr an cxplanation of the
larger return water percentages in these seasonse In the yOars of more normal
stream flow there probably occurs also, a greator aceretion from groundwater ™™
_storage, etcs, and in this ovent the additional return from this source
should not, strictly speaking, be included in the éercentage figures since
this would not be a return derived from the irrigation draft.b

In the case of the San Joagquin return watcr data therc appears to
be no such definite relation between the scosonal flow of the San Joaguin
River and its tributaries in per cent of normal and the rocturn water percent-
ages. This may be due to the rogulation which oceurs in Loke MeClure on the
Mcrced River, Don Pedro Reservoir on the Tuolumne River and Melones Reser-
voir on the Stanislaus Rivers It is to be noted that in some years the period
used in the comparison of return flow and diversions makes considcrable dif-
ference in the perccntage figures, and fﬁrthor, that for the_pcriod August-éep-
tember only, the percentage is nearly always greater than when theo July-Scp-
tember period is used. Undgr the suspicion that therc may be a considérable
lag between the diversions and corresponding return flow, the figures in them-
last column of Table 45 were compiled to show the August-September return
flow in per cent of the July-August diversions., Thesc percentages still seem

to bear no definite relotion to the seasonal run-off percentages but their
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variation from year to.year is somewhat reduced.andﬁa,more or: less constant
percentage of return fiow is indicated.

The average percentage of diversions occurring as return water in
the San Joaquianiver is shown to be considerably smaller than that for tho
Sacramento.Rivcr. This difference may probably be attributed to the fact
that, whercas, due to basin topography, practically all drainage from Sacra-
mento River diversions is guickly returned to the river, in.the San Joaguin
Valloy, much of the drainage from the major foothill diversions may pass to
the underground water «nd from there, in tﬁo lower arcas of many of the irri-

2tion districts, be recovered by drainage pumps for rc-use in the irrigotion
canals, Considecrable of the San Joaquin return, therefore, may never reach

the river to be accounted for in thc roturn woter measuremcntss
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SACRAMENTO AND SAN JOAQUIN RETURN WATER PERCENTAGES, 1924—1955

: : Sacramento : -uan Jeaquln R1ver
f fsgizfgii Return Water fs;::fgiif Return Water Aug.-&ep_
: : : in per cent of ° : in per cent of . Return |
H S at § Diversions =~ ¢ in -per : Diversions ¥ in per
: Year :Red Bluff :. cent of: SR d t of :
- : in = -1 . : Normal : S el S Tul .t oot oL
: * * Jun.- * Jul. " J\m. Jul.‘Augo Jul. Aug..J'ul.—-Aug
i rper cent:  gep, ! gep, (Dt TRIVeTge isep,isepsiOct.’Oct.’ Diver- |
: sof Normal Ine, ° & Tribss: H H - 3
. X * [ne, - Ince Bk Inc._Inc. Inc. Inc..Inc.: sions |
: : , R oo ; : T } X : : :
1924 ¢ 36 . 35 . : 33 3z 24 2 : 35 1 41 : : 29
: 1925 ¢+ 86 :(1)55 : 86 : s 38 3 + : 23
: 1926 61 : ::49' : 45 : 55 : : 28 32 : : H 238 :
1927 ¢ 117 ¢ 66 ¢ 59 ¢ 100 : t : 32 : z : 23 . :
:1928 ¢+ 8 3 49 : 46 : 67 3 : 28 : 28 : : : 23 @
$ 1920 ¢ 47 0t 42 : 39 44 3 2 19 + 21 ¢ 4 : 16 @
:1930 : 65 : 55 : 47 : 50 :20:2l:28: oz o 17
: 1931 ¢ 36 2(2)33  :+ 32 : 26 (Y23 : 27 : 40 : H : 18
: 1932 : 54 ¢ 06 ¢ 47 ¢ 101 : : 26 : 29 ¢ 21
+ 1983 ¢ 49 ¢ 56 0 48 B2 122 :20:25 : 2 ¢ 17

1934 ¢ 48 ¢ 45 ¢ 41 : 35 :(4)20: 21 : 28 :25: 33+ 16

1935 :, 80 = : 62 3 98 :30 : 24t 3431 19

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

** 40-year mean (1889-1929) of natural run-off at foothill stations of San

Joaquln, Merced Tuolumne and Stanislaus Rivers,
(1) JulyhOctober, inclusive, 59. '

(2) May-September, inclusive, 34.

(3) May-September, inclusive, 19,

(4) May-September, inclusive, 20, ~

(5) ‘June-October, inclusive, 23; May-October, 1nclu51ve, 21.
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) TABLE 50 Q;
o 1% OO
e i ¥ i
RELAT{ON BETWEEN RETURN WATER AND DIVERSIONS;»
§'§ RECLAMATION DISTRICT 108 i j
: R : :'" T Jui; tq Sep: Acreage
N v Fg ;_Jul., hue., Se p"‘Incluslve : Irrﬂgated :
I A A LA . " hcre-:Aver.:. .
. ? g‘ f, _ % % i ‘Aqreﬁfeét‘ fe N éif- ‘Gen 1: Rlce:
: Dlyersh.ons (1) + 16756117056+ 5363:%9175 1215 : 2994: 8769:
i Return! Water (2) ; : 4310; 4OK0: 7730:16090: ;| 88 ¢ R
: Return in per cent of Diversions : 26 3 o4 ¢ 1&&:%- 1T : :
. ‘ ‘ j : . . - » % ‘. ‘ : . ', . *
(1) The dlvers1ons comprise those from the Sacramento %1§er;éright bank, from

Mlle: 43,1 to Mile b3.2. i
(2) The return water is the discharge to the Sacramento Hlver of Reclamation
Dlstrlct 108 drain«at Rough and Ready Bend (Table 57)

]

% =

; i s

Pobo g

L memw :

3 RELATION BETWEEN RETURN ¥ ATER AND mvms:om

; ! RECLAMATION DISTRICT 1500
: } ; ! T :Jul.to!lSep.,: Acreage
: i { : Jul,; Ang.: Sep.: Inclugive ; Irrigated :
: ‘ : : Abre—feet tAcre~i4versigentl® Rice®
g i : :teet gﬁf s H H
S R 2 : Y :
: D:ﬁversgons (1) ; : 39861 3608h + 20068, 26@13 526 ;17&96- 8589:
: Return water (2)] | :16300 16900; 15600+ kgg00: {67 : :
: Re%urn in per ce t of Diversions : s 472 78 ¢ Bl ;f : :
SRR JRSSUR SONPRE S g ; N 3 i ; R ‘§ : : : :
(1) mhe dlvers1onchomprlse those from the Sacramento Elver, left bank, from

Mile: 29 9 to Mile 63 75. The principal ones are the Sutfer Mutual Vater

(2) The Tetu%n water is the dlscﬁarge through the dralgage ant of Reclamation

Company s plan%Sfaﬁ Tisdale, State Ranch Bend, and PortuiuesehBend.

Dlstrlct 1500 on' the West Borrow. Pit of the Sutter By-Pass, This water
reaches the Sacram=nto Rlver via Sacrament@ Slough: ‘See{Table 61.
: 1 § s ! . . : ~ { g g
& Ii L : : : H }:f
RS N | IEET



TABLE 52

LI TORGUTI WATER SUPERY.

RETURN FLOW IN SAN JOAQUIN VALLEY. STREAMS
(ACRE~FEET EXCEPT 'AS NOTED)

83

e 96 80 65 00 08 2H TS 00 G0 00 95 00 EF F8 20 95 U 3000 200 S0 IO ML 00 PO 04 0w 09GO PR 00 00 PP L8 0 €0 CH P S 4000 40 sp sV s 00

0099 P4 €0 06 08 VL UP 00 90 CE UL CU VR K0 S0 20 8P 08 ou o

B [ave. fsers [oor. ARG

~ SAN JOAQUIN RIVER e | :

: gy : T $ : :

DISCHARGE AT DELTA BRIDGE S R A 4. 0% 0
DISCHARGE NEAR NEWMAN TABLE 16% 22770 3 20510 ¢ 31470 : 74750 3
INFLOW OF MERCED RIVER : - TABLE 208 14500 T 14100 ¢ 18100 ¢ 46700 3
NET ACCRETION-DELTA BRIDGE TO NEWMAN T 8270 ¢ 6410 t 13370 : 28050
D1 VERSIONS~DELTA BRIDGE TO NEWMAN TABLE 414% 03 0% 0 0
NET RETURN FLOW-DELTA BRIDGE TO NEWMAN ‘ $ 8270 T 6410 % 13370 i 28050 1
NET RETURN FLOW-C,FeSe~DELTA BRIDGE TO NEWMAN § 134 08 217 ¢ 154 %
DISCHARGE AT GRAYSON (LAIRD SLOUGH) TABLE 17 33800 ¢ 27800 : 49300 :110900 &
AGCRET | ON-NEWMAN TO GRAYSON : $ 110302 7290 & 17830 % 36150
Di VERS1ONS—NEWMAN TO GRAYSON TABLE 41% '8560.3 7113 ¢ 1060 % 16733 ¢
RETURN FLOW-NEWMAN TO GRAYSON . . T 19590 % 144Q0 $ 18890 : 52880 3
RETURN FLOW—C,FeSe—~NEWMAN TO GRAYSON , 3198 2423 307 % 290 %
DiSCHARGE NEAR VERNALIS TABLE 18% 61150 % 80330 125000 266480 ¢
INFLOW OF TUOLUMNE AND STANISLAUS RIVERS TBLS.24 & 261 39500 t 55700 1 71900 $167100 ¢
NET ACCRETION-GRAYSON TO VERNALIS : $—-12150 § —3170 $ +3800 311520 ¢
D1VERS | ONS~GRAYSON TO VERNALIS TABLE 413 13981 & 6171 ¢ | 4151 1 24303 ¢
NET RETURN FLOW—GRAYSON TO VERNALIS T 1830 ¢ 3000 ¢ 7950 i 12780
NET RETURN FLOW-CsFoSe—GRAYSON TO VERNALIS : 30 3 50 ¢ 1292 70 3
NET RETURN FLOW-DELTA BRIDGE TO VERNALIS } 20600 § 23810 : 40210 : 93710
NET RETURN FLOW-CeF+Se—DELTA BRIDGE TO VERNALIS t 482% 400 % 654 ¢ 514 ¢
STANISLAUS RIVER ¢

DISCHARGE AT ORANGE BLOSSOM BRIDGE TABLE T 1720 ¢ 1670 t 2630 ¢ 6020 :
DISCHARGE AT HATMARK RANCH TABLE 26: 15800 & 14900 : 22200Q : 52900 3
ACCRET | ON-QRANGE BLOSSOM TO HATMARK ¢ 14086 § 13230 ¢ 19570 ¢ 46880 3
DI VERS | ONS~ORANGE BLOSSOM TO HATMARK TABLE 44t 1610 ¢ 678 3 274 % 2562 3%
RETURN FLOW-ORANGE BLOSSOM TO HATMARK .t 15690 & 13910 ¢ 19840t 49440 3
RETURN FLOW-CeFoSe—ORANGE BLOSSOM TO HATHARK ! 255 234 ¢ 323 % 271 %
TUOLUMNE RIVER ‘ -

DISCHARGE AT ROBERTS FERRY BRIDGE TABLE 22; 2220 * 21500 36400 : 60120 3
D1SCHARGE AT . HICKMAN BRIDGE TABLE 23¢ 6710 & 26500 & 42600 % 75810
ACCRET |ON~ROBERTS FERRY TO HIOCKMAN v ‘ s 4490 & 5000 % 6200 % 15690
D1 VERS 1ONS—~ROBERTS FERRY TO.HICKMAN ; TABLE 43! 18 s 11 (] 30 ¢
RETURN FLOW-ROBERTS FERRY TQ HICKMAN " s 4510 ¢ S010 ¢ 6200 % 15720 3
" RETURN FLOW-CqF+Se—ROBERTS FERRY TO HICKMAN B 733 84 ¢ 101 186 2
DI SCHARGE AT TUOLUMNE CiTY BRIDGE TABLE 248 23500 : 40300 § 49300 :113100 ¢
INFLOW OF DRY. CREEK o TABLE 212 3600 ¢ 4140 & 4520 t 12260 ¢
NET ACCRETION=HiCKMAN TO TUOLUMNE CITY T 2 13190 ¢ 966C § 2180 & 25030 @
DIVERSIONS~HI CKMAN TO TUOLUMNE CITY ; TABLE 43¢ 207 % 198 ¢ 105 ¢ 600 3
NET RETURN FLOW—HICKMAN. TO TUOLUMNE CITY. : . 313400 ¢ 9B60 ¥ 2280 t 25630 !
NET RETURN FLOW—CqFySe=-HICKMAN TO TUOLUMNE CITY o219t 166 ¢ 373 0 140 %
NET RETURN FLOW-ROBERTS FERRY TO TUOLUMNE ciTY : 18000 & 14870 : 8480 3 41330 &
NET RETURN FLOW—CeF.Se—~ROBERTS FERRY TO TUOLUMNE CITY 3 293 3 250 ¢ 138 227 ¢
| 1 * . * - .

MERCED RIVER L :

TG N T , N MR : R

DI SCHARGE AT YOSEMITE VALLEY RReCROSSING TABLE 10%. 3810 ¢ 3180 ¢ 2180 3 9170 :
DiISCHARGE NEAR MOUTH _ & TABLE 20% 14500 : 14400 & 18100 @ 46700 ¢
ACCRET |ON-YOSEMITE VALLEY RReCROSSING TO: MOUTH s 10600 ¢ 10920 : 15920 & 37530 %
Di VERSIONS~YOSEMITE VALLEY RRe CROSSING TO MOUTH TBL,422 2472 ¢ 1607 ¢ 632 4711 3
RETURN FLOW-YOSEMITE VALLEY RReCROSSING TO MOUTH ¢ 13160 ¢ 12530 ¢ 16550 : 42240 ¢
Rﬁgg$u FLOW~C, Fe Se—YOSEMITE VALLEY RRe CROSSING TO 3- 214 3 21 ¢ 269 ¢ 231 3
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VISION RIPORT 1955

TABLE 55

DISCHARGE OF BUTTE SLOUGH .

“Discharge in Second-ieev .

Day @y Jun. . Jal.  Aug.  Sep.  Oct.
1 *105 43 47 330
2 105 - 37 4l 330
3 105 3%, 39 330
4 109 35 39 310
5 109 36 29 285
6 105 =~ 45 25 285
7 93 45 65 265
8 53 46 65 265
9 ‘ 81 45, 65 245
10 - 77 4% 7% 245
AT ‘ 85 49 65 230
12 85 47 57 230
13 81 43 61 210
14 ' e 8l 43 65 210
15 ' 77 59 61 210
16 ' ‘ - 81 57 65 195
17 81 61 65 195
18 77 53 73 195
19 . 73 49 69 100
20 69 41 73 185
21 - , 69 37 7% 205
22 61 31 69 218
23 - 57 33 53 197
24 57 41 500 174
25 ' 57 49 330 209
26 i ' B3 . 49 . 350 . 209
2" « ' 49 49 245 218
28 : 47 49 250 218
29 ; 45 47 330 218
30 45 49 330 218
31 41 &7 220
Mean ‘ - o 8l.l 44,9 126 231
Aco.Ft. : 4 ‘ e
for 4980 2760 7480 14200
Month

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

* Beginning of record for season.



SACRAMENTO-SAN. JOAQUIN WATHR. SUPRRVISION:

TABLE 54

DISCHARGE OF COLUSA TROUGH AT COLUSA WILLIAMS HIGHWAY

T:__ Daily Discharge in Second-feet

‘Day May Jun,’ Jul. o aug. L Sepe 0 Octa
1 *280 294 353 185
2 275 285 357 151
3 270 301 368 137
4 268 302 369 119
5) 264 304 379 120
6 272 319 382 105
7 279 314 382 98
8 294 303 393 91
9 : 299 313 406 81
10 , 297 320 404 81
11 297 316 396 81
12 288 313 396 81
13 285 319 411 82
14 v 277 329 408 55
15 B3 346 410 67
16 220 34.1 423 79
17 283 338 429 71
18 289 343 449 70
19 v 284 346 . 459 74
20 c 271 352 434 - 71
21 274 349 421 66
22 : 286 352 404 62
23 291 353 389 a8
24 300 356 378 51
25 296 356 351 3L
26 291 354 344 25
27 286 356 299 19
28 283 354 264 23
29 : 285 352 243 - 19
30 288 349 216 17
31 295 352 14
Mean 284 332 377 737
AceFte
for 17500 20400 22400 4530
Month _ o

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

* Beginning of record for season.




TABLE 56

DISCHARGE OF RECLAMATICN DISTRICT 70 DRAIN

¢+ - Daily Discharge in Second-feet

Day tMay- - Juh. ‘Jule Aug. Sepe Octe
1 *Q 20 34 18
2 0 15 34 16
3 0 16 47 14
4 0 VA 42 12
5 0 20 36 10
6 0 21 28 -9
7 0 21 30 8
8 Q 21 30 7
9 0 22 32 7
10 0 22 32 7
11 0 23 22 7
12 23 0 31 7
13 20 0 33 7
14 20 0 33 7
15 21 0 28 6
16 20 20 27 -5
17 19 21 27 0
18 18 17 25 0
19 18 19 25 0
20 18 21 24 0
21 18 24 26 0
22 19 23 26 0
23 19 22 26 0
24 20 22 26 0
25 20 22 24 0
26 21 21 26 0
27 21 21 26 0
28 22 22 24 0
29 22 22 22 0
30 22 22 20 0
31 22 23 0
Mean ' 13,0 18.1 29,2 447
AcFt. :
~ for 799 1110 1740 294
Month

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

* Beginning of record for Seasone
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TABLE 57

DISCHARGE OF RECLAMATION DISTRICT 108 DRAIN
AT ROUGH AND READY BEND

2 " T Daily'Discharge in Second-feet

Day  .May  Jun.  Jul. Aug, Sepe - Octe
1 *90 25 a7 t 87
2 95 25 93 61
3 90 25 95 55
4 100 25 113 49
5 95 25 128 43
6 95 28 145 = a7
7 28 35 150 31
8 98 38 165 31
Q9 110 47 178 31
10 103 50 190 31
11 102 53 180 31
12 98 55 180 31
13 93 75 170 31
14 90 78 160 0
15 87 93 160 0
167 83 o7 150 0
17 ’ 80 20 150 0
18 80 93 144 Q
19 . 73 87 138 0
20 ’ ‘ 73 87 132 0
21 70 102 126 0
22 _ 50 87 120 18
23 47 80 114 18
24 47 75 108 18
25 - : 32 72 102 10
26 37 72 06 18
27 37 82 o0 18
28 25 95 84 18
29 25 78 78 18
30 25 80 72 18
31 25 90 18
Mean 70.1  65.9 130 22.6
Ac.Ft. »
for 4310 4050 7730 1390
Month

NOTE: This is the drainage from Reclamation District
108 returned to the Sacramento River at Mile 44.0 Right.
All gravity flow. Additional drainage from Reclamation
District 108 was discharged to Back Borrow Pit at Mile
20.2 left. See Table 98.

* Beginning of record for season.



TABLE 58

DISGHARGE OF RECLAMATION DISTRICT 108 DRAIN
i ON BACK BORROW PIT ' ‘

Day

: - Daily Dlscharge in Second ~-feet

sMay JUTle

o
RCSom<waom rne

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Juls Aug. Sepe Oct.

NOTE: During the period of observation, July

to October, inclusive, 1935, the discharge at

this point was a negligible amount, due perhaps

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

servations of discharge were made as follows:

Date
July 16
August 16
August 20

October 8

CeF.Se
3.1
3.8

340

0

Mean

ACoFte

for
Month

89
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DISCHARGE OF COLUSA_BASiN DR&INAGE AT KNIGHTS LANDING

TABLE 59

it piera

Day e Daily D@sbhhrgéﬁin”Seccndﬂféét 5
tMay. Jun, - " Jule Aug, Sepe Octe
1 © %210 240 495 239
L2 212 . 227 452 . 233
3 218 224 344 227
4 221 227 386 221
5 207 227 372 215
6 216 264 395 211
7 234 281 427 197
8 246 255 343 157
9 277 255 465 148
10 299 255 477 121
11 288 255 500 96
12 273 255 504 100
13 249 271 347 100
14 249 294 341 103
15 249 293 335 113
16 266 314 329 121
17 284 324 323 117
18 266 333 317 103
- 19 263 344 311 95
20 249 355 305 90
21 230 358 299 95
22 244 360 293 76"
23 240 260 287 53 -
24 256 360 281 45
25 263 360 275 46
26 249 360 269 46
27 240 360 263 42
28 237 360 257 32
29 227 360 251 33
30 230 360 245 33
31 234 582 30
Mean 246 312 350 114
AcJFt, - . : it
for 15100 18200 20800 7020
MOnth : . \ . o e

NOTE: This is the drainage from Colusa Basin passing

down the Back Borrow Pit of Rec¢lamation Districts 108
and 787 and entering the Sacramento River at Mile 34,15

Right, just above the Knights Landing

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

*Beginning of record for season.

aging station,



TABLE 50

DISCHARGE OF SACRAMENTO SLOUGH

Day " chi
1 *393 332
2 393 415
3 393 262
4 392 179
5 391 187
7 389 183
8 388 381
9 388 315
10 387 254
11 386" 169 -
12 382 160
13 375 158
14 374 158
15 370 142
16 372 155
17 374 155
18 369 148
19 367 148
20 362 148
21 - 357 148
22 309 148
23 261 141
24 242 141
25 252 140
26 355 142
27 305 116
28 . 315 108
29 325 108
30 324 108
31 310 150
Mean I 153§ 363 384 183
for ‘ . 21600 22300 22900 11200
Month : ‘

e

NOTE: This is return water discharged to Sacramento River
via Sacresmento Slough at Mile 21,2 Left. This is the

sum of the flow measured at two points: (1) Outlet of
Reclamation District 1500 Drain (Table 61) and West Bor-
row Pit of Sutter By-Pass l.4 miles above Reclamation
District 1500 Drain {Table 64), The flow in Table 64
includes the flow of Table 62,

* Beginning of record for season.

91



92

" PABLE 61

DISCHARGE OF RECLAMATION DISTRICT 1500 DRAIN

Day t___ Daily Discharge in Second-feet _—
May Jun, ~Jul. Aug., Scp. ~Octs
1 *¥203 208 293 106
2 203 295 2903 101
3 203 295 293 92
4 292 234 361 82
5 292 232 453 92
6 292 234 346 92
7 292 236 317 69
8 292 292 137 67
g 292 232 . 151 60
10 - il 292 269 561 54
11 ' 202 250 288 54
12 289 257 308 48
13 283 257 354 48
14 283 258 360 48
15 ’ 280 270 292 34
16 ' 283 281 378 47
17 286, 281 240 47
i8 ‘ 283 280 284 40
19 ) 283 280 256 40
20 280 - 273 250 40
21 277 283 232 40
22 : 231 283 112 40
23 185 283 258 33
24 168 283 194 33
25 . 180 281 188 32
26 165 357 172 34
27 237 293 150 8
28 249 293 101 0
29 261 203 92 0
20 262 293 165 0
31 250 293 42
Mean 265 275 263 49,1
Ac.Ht. B
for 16300 16900 15600 3020
Month - ; :

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

to obtain thé total flow in Sacramento Slough.
"Table 60,

* Beginning of rccord for sceason.

Seeo

i



TABLE 62

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

~__Daily Discharge in Second-feeb .

Day ey Jun.  Jul. Aug.  Sep.  0Ct.
1 - 25 9 53 157
2 34 9 5% 245
3 * 0 34 9 45 100
4 . 0 34 9 40 27
5 0 27 9 40 27
6 0 23 9 40 27
7 0 23 9 4% g7
8 0 23 9 47 245
9 0 25 29 ' 126 200
10 0 .28 52 183 100
11 0 36 60 153 50
12 00 47 80 B0 @ 5Bl
13 0 56 60 31 52
14 0 70 60 20 5%
15 0 56 60 15 55
16 0 47 32 15 ° 57
17 5 47 16 15 59
18 15 47 16 23 61
19 15 46 16 34 63
20 15 46 22 34 65
21 15 45 28 34 67
22 15 35 28 34 68
23 15 28 28 34 69
24 16 28 28 34 70
25 16 28 28 33 71
26 16 28 28 33 73
27 16 28 B33 23 74
28 16 28 48 3% 75
29 16 20 53 33 76
30 16 9 53 33 77
31 9 5% 77
Mean - - ¥4 0 B42 - Blel 45,8 «8l42
Ac.F't. ’ i
for *%411 21007 1910 2730 4990
Month :

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

*Beginning of record for season.
**28 days.
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TABLE 63

DISCHARGE OF SUTTER BY-PASS - WEST BORROW PIT
’ _ OPROSITE GELSHAUSHR SIOUGH

“pey  ‘o.Daily Discharge in Seconi-feet
: May Jun. Jul. Aug, Seps Octe
1 *46 40 46 53
2 46 39 46 53
3 46 38 46 53
4 46 38 46 53
5 46 36 46 51
) 46 35 46 50
7 46 34 46 49 .
8 46 35 45 48
I < , o 46 36 44 .46
10 46 38 43 45
11 ; 46 39 43 44 -
12 46 41 43 43
13 ¥ 46 - 43 43 42 R
14 ‘ 46 45 46 T 41
15 47 47 49 39
16 48 48 51 37
17 48 48 53 35
18 : 48 48 56 34
19 o 48 48 59 = 32
20 . 48 48 61 31
21 48 48 64 29
22 - 48 48 66 27
23 47 - 48 68 25
24 ... .46 48 70 24
25 o 46 48 69 22
26 ' 45 48 68 20 e
27 \ 44 47 66 18
28 43 47 64 16
29 : 42 46 61 - 15
30 _ 41 46 57 14
31 . S 40 48 irmicin 13
Mean- : i DB o 4Bl DB T DBy B
Kc.Ft. s _
for ' 2820 2670 3200 2190
Month

NOTE: This is return water originating from Butte

Slough diversions and from irrigation of Reclamation -
Distriet 1660 and Sutter By-Pass lands. It is dis-
chapged via the West Borrow Pit and Sacramento Slough
to Sacramento River. The point of measurement is 15.7
miles north of Reclamation District 1500 Drainage Plant.

* Beginning of record for season.



TABLE 64

DISCHARGE OF SUTTER BY-PASS - WEST BORROW PIT
l.4 MILES ABOVE R.»D. 1500 DRAINAGE PLANT

écond-feet

. * : "',Sepo ‘.Octo
1 *100 60 115 226
2 100 80 120 314
3 100 80 120 170
4 100 60 119 Q7
5 99 60 116 95
6 98 . 60 113 94
7 97 60 110 94
8 96 60 110 314
9 96 60 110 255
10 95 60 160 200
11 .94 74 200 115
12 93 88 135 112
13 92 102 120 110
14 91 117 119 110
15 90 135 118 108
16 89 135 116 108
17 88 123 114 108
18 86 110 112 108
19 84 100 110 108
20 82 90 112 108
21 80 90 114 108
22 78 90 116 108
23 76 90 118 108
24 74 90 121 108
25 72 90 125 108
26 70 90 126 108
27 68 93 124 108
28 66 26 122 108
29 64 99 119 108
30 62 104 115 108
31 60 110 108
Mean - ‘ 85.2  87.6 122 134
Ac.Ft. _ _ .
for 5240. 5390 7240 8220
Month

NOTE* ThlS is the flow in the West Borrow Plt below
the! confluence of ‘East Borrow Pit flow entering via
Willow Slough. This point of measurement was newly
established June 1, 1934. 1.4 miles downstream this

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

Drainage Plant and: the combined flow is thence dis-

charged via Sacramento Slough (in the By-Pass) to

Sacramento Rivers - This is one of the sources measured
to obtain the total flow in Sacramento Slough.

Table 60.

* Beginning of record for season.

See

95



" TABIE 66

DISGHABGE OF KNIGHTS LANDING RIDGE CUT AT
WEST LINE OF” YOLO BYLPASS :

g 5 g

Dtschargeﬁin“Seconga?ee%=V
iul. __Augs Sep“~"”ee§;

, ;27
27
87
.. 28
e
57
30
. 33
37
43
40
37
33
33
e
57
38
37
33 (1)

- NO FlLOW- -
~NO FlLOoW- -
-NO FlLow- -

-
-

o
@
[ NeoNeReNe]
eleleoNeoNoNo! (e NoNoNeNe,

Mean ¥ sgpEet g 5

AC“Fth ? . . . '
for ' *¥k9,9 1320%*%* 0 o} -0

NOIE This is colusa Basln dralnage dlverted to Khlghts
Landlng Ridge Cut by checklng at the Khlghts Landing out-
fall gates on the Back Borrow Pit of. Reclamation District

787,
*Beginning of record for season.
*¥One day.
%20 days: . e

(D) Flow”dammed offs
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TABLE 66

DISCHARGE OF YOIO BY-PASS-EAST BORROW PIT (TULE CANAL)

e

Day ¢ ~ Daily Discharge in Secomd-feet .
- . . iMay - June Jul. Aug. Sepe Oct.
1 20 14 2 2
2 21 14 2 2
3 22 15 2 2
4 23 15 2 2
5 24 16 2 2
6 25 16 2 2
7 26 17 2 24
8 27 17 2 20
9 28 16 2 15
10 - 28 15 2 10
11 , 28 14 2 5
12 28 13 2 3
13 28 12 2 3
14 28 10 2 3
15 28 10 2 3
16 - ’ 28 9 2 3
17 28 9 2 3
18 _ 28 9 2 3
19 28 9 2 3
20 28 10 2 3
21 M ' 14 10 2 3
22 0 10 2 3
23 0 9 2 3
24 0 8 2 3
25 0 7 2 3
26 *15 6 6 2 3
27 16 12 5 2 3
28 17 12 4 2 3
29 .18 12 2 2 3
30 19 13 2 2 3
31 13 2 3
Mean *%17 ,0 19.5 10.5 2.0 4,7
Ac.Ft. ,
for **169 1200 644 119 290
Month T

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

* Boginning of record for season.
** 5 dayse
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TABLE 67

DISCHABGE OF RECLAMATION DISTRICT 1000 DRAIN
(an BANNON SLOUGH)

Da& : Dally Dlscharge in Second-feet

:Mar, Apr. May Jun. Jul. Aug. Sep. Octe

1 *41 75 64 43

2 12

3 208 51 61

. ‘

5 112 32 . 69

6 112 ' .

7172 354 ol 78

8 216 650 S 43

9 412

10 358 258 26 52

11 199 ' 1 1

12 1% 177 38 48

13 88 4 : _

14 142 206 38 64 © & 95

15 199 - = 61

16 251 N N 146

7 179 177 64 72 - - 88"

18 184 38 = = 66

19 64 P P 66 52

20 142 213 N B 58

o1 ~ 88 . \ 86

22 97 96 64 © © 36

23 59 = = 65

24 121 118 ' . 44

25 81 70 , 58

26 26 52 52

27 82 Bl

28 132 145 36 52

29 -89

30 70 80 . 36 60

31
Mean 76,0 136 25,3 12,8 O 0 33.8 1645
AC.Ft. : §
for 4670 8090 1560 762 0 0 2010 1010
Month

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

* Beginning of record for season.



TABLE 68

DISCHARGE OF BACK BORROW PIT RECLAMATION DISTRICT 1000

Daily Discharge in Second-feet
Ma}’ June Julo , A\lgc - SePQ . Octe

v wom—— ere—
— e

Day

st
e

FY R Y]

*

O O3 ojuod QD

5

FLOVW
FLOW
FLOW
FLOW

NO
NO
NO
NO

-
O

Mean 0 . 0 0. 0 0 0

ACJFTe :
for 0 o] 0 0 - 0 0
Month S

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

* Beginning of record for season.
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CHAPTIR V

USE OF WATER IN THE SACRAMENTO-SAN JOANUIN DELTA

As.outlined in préceding ieports, this inveétigation‘having as its
objective, a complete annuél detorminatién of the consumPtive use of water
in the entire Sacramento-San Joaquin Deita, has comprised the experimental
work to detormine the unit_consum@tive use of watcer by the various irrigated
crops and vegetation in the Delta and the gencral field work to obtain annual-
ly a complete ccnsus of the irrigated'crops and water cansuming arease. With
the unit consumptive use of water determined by the experimental work and the
complete census available, thc former is applied to the data of the lattor
to derive the éonsumptivo use of water in the Delta as a whole or on individual
tracts or islandse

Due to financial limitations the census of the irrigated crops and
water consuming areas in the Deltz has not been made since 1932. There is;
therefore, no record of the Delta consumbtive usc of water sincc that time.

Tablo 69 summarizes the crop and water consuming arcas and figurcs
for the consumptive use of watcf as previously rcported for the years 1924 to
1932 inclusive. It will bec noted that in the nine ycar period shown, there
has been no very great change in the irrigoted crop area and that for the
years 1930, 1931 and 1932 the crop areas and total water consuming areas, cnd
consequently the ostimates for tho total consumptive usc of water, are pac-
tically conétant. From this consideration it appears rocasonable to assume
that therc probably occurred little doparturg from thesoc figures during 1935
and that probably the use’of'water in this year may be closely approximated

by tho consumptive use shown for the years 1930, 1931 and 1932.



CONSUMPTIVE USE OF

WATER IN THEE

TABLE 69

SACRAMENTO-SAN JOAQUIN DELTA 1924-1932

S oavanes

——

Sensonal (2)

:+ Secasoncl ¢

Annual (3)

sAnnual Unit:

. .

: 3 Water f e . b am 6
R . Consuming . Use ognWatpr :Y?;; ggniﬁﬂf Use of Water :Cgﬁs?gizlon:
- e LALU F ®e - - L b - .
(Yoar Area in ACTOS. ) ..o_poot  :Foot por Ace Aere-foot o oy per .Lcs
: ~wnm.:hw.: ¢ Irr. 3 : Irre: : Irre ¢ : Irr,:
: : (1) :Crops : T9%31l iopops TOMELl.onons: Total .opops :rote l-Crops-
:1924: +319800% +674840: s 2.11: : : : E
:1925: +315600¢: +660900; t 2,10 : : : :
+1926: +316200: +649560: s 2,06 ¢ : : :
+1927: :515600: + 649090 ¢ 2e 06 : H H :
:1928: +321500¢: :674920: : 2,10 : H H H
+1929:420900:321800:1100140:689550: 2.62: 2.14: 1250180 830590: 2,97: 2.81:
:1930:446800:338000:1161000:744000: 2.80: 2.20:1322000:895000: 2.96: 24652
$1931:446310:339300:1167390:756010: 2.61: 2.23:1319250:907870: 2,96: 2.68:
21932:447430: 3364403 1181030:746800: 2.64: 2.22:1334060:899830: 2,98: 2,67:

‘e »

- .
* >

. (3 .
- » -

.
»

(1) Total includes intcrior and oxterior water surface, bare and woed
lands which consumc secepage water, willow ond tulec arcas, ctce.
(3) Includes wator uscd by crops and vegotrtion during the compositoe

growing season and by evaporation for the cntire yoare

(3) Includes in addition to scasonal usc, the usc of watcer on the
cropped arca during the non-growing or dormant scason.

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

water consuming areas othor than irrigated crop landse
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CHAPTER VI

SALINITY INVESTIGATION

Pur PO 56

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

might be averted.

ScoEe

The scope of this investigation each secason 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 carly

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

1935, inclusive. BEighteen Bay and Delta sampling stations are maintained
permanently throughout the year, and five additional stations in 1935 were
established and maintainéd for the duration of the season in order to com-

pletely record the encroachment and recession of salinity.

Station Maintenance and Records

As in the past, the salinity sampling at all stations was done
by lécal observers. Each observer was provided with a schedule showing the
exact time for taking the samples so that, throughout the Delta at four-day
intervals, all sampleé would be taken at approximatel& one and one-half hours
after the same high tide. The observers were furnished with stamped contain-
ers for the sample bottles so that the latter could be mailed as filled to
fhe laboratory at Sacramento. All testing was déne at the chemical laboratory
of:the Division of Highways. The records of the tests of all sampies taken
in 1935 are given in Table 72 and Table 71 gives the loeatien und description
of each station, |

The maximum selinity as recorded at the stations operated in 1935
is shown in Table 70. For comparative purposes, tiis tablc shows also the
méximum salinity recorded’at these stations in previous years beginning with
1924, A comparison of the Summer stream flow to the Delta in 1935 and the
corresponding salinity at certain of the lower Delta stations is showm on

Plate 4:.

Salinity Bulletins

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

to obtain the results of the tests in order that their irrigation operations
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might be governed to prevent the use of Wafer of>injurious salt contonte
Thercfore bulletins Were'maiiad at weekly or ten-day intefvals to the wator
usefs throughout the Delta, reporting the salinity at the various stations.
During 1935 however, the encroachmont of salinity as shown on Plate 3 was

not of sufficient magnitude to justify %he issuing of these bulletins.

Tide Gages

In the analysis of the relaiion between salinity, strecm flow 2nd
. tidal action as prescnted in Bulletin 27, the comprehensive information
covering the tidal variations throughout the Delta as obtained from the
records of the tide gages was indispensables Ofltho stations which supblied
data used in the investigation for Bulhatin 27, four werc maintained by the
Ues S. Army Engineers, one each by U. S. Coast and Geodetic Survey, U. S. Navy;
Tast Contra Costa Irrigation District and Staten Island Iand Compﬁny. The ro=-
maining stations, eight in number, oare being maintained by the Division of
‘Water Resources and are located at Sacramento, Walnut Grove, Saﬁ Joaquin end
of Georgiana Slough; Sacramento and San Joaquin ends of Three Mile Slough,

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

ESTIMATED MAXIMUM OF 670 IN PERIOD NOT COVERED BY SAMPLING,
ESTIMATED MAXIMUM OF 125 IN PERIOD NOT COVERED BY SAMPLINGs

ESTIMATED MAXIMUM OF 350 IN PERIOD NOT COVERED BY SA

* NORMAL TAKEN As 40—-YEAR MEAN (1889~|929) OF NATURAL RUN-OFF AT FOOTHILL STATIONS OF MAJOR TRIBUTARIESe
FOR LOCATION AND DESCRIPTION SEE TABLE 7{,

i
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TABLE 72

SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS
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

—————-——————-——vm—-—mm————mﬂ —————

: At $o JANUARY -
: Seation 5 T 6 . 10 : 14 : 18 : 22 _: 26 & B0
: : San Francisco, San Pablo and Suisun Bays :
: Point Orient : 1440: 1460: 1320: 960: 1040: 1020: 1000: 1240:
: Point Davis : : : :  410: 340: 410: 670: 880:
: Bulls Head Point : : 720: 180:ab 26:ab 14 71: 240:ab 380:
: Bay Point : : : 2 302 36:b LK 7 63 §
: 0 and A Ferry ' : : 20: 62 2: 53 3 52 30
: Innisfail Ferry : : 2282 166: 70: 80:a 170: 126: 76
: Sacramento River Delta : :
+ Collinsville : 40: 43 2 1: 1: 2:a 1: 3t
: Emmaton = : : 3:cd  2: 33 : 33 2:
: Sacramento : za l:ad 1: 1l:ab l:a 1: 1: 2:
: : San Joaguin River Delta :
+ Antioch :b 172 18: 9: 8: 8: 7 5: - 4
+ Jersey : H : 9: 8: : : : 5
+ Central Landing : : : 43 tab 2:a 23 : H
: Dutch Slough : : : 15: 15: 14: 12: 8: 10:
+ Rindge Pump : 7:4 9 4: 3 4.a 1: C B 6
: Middle River P.O. : : : 9: 8: 7% 4z 5 53
: Mossdale Bridge : o H 1: 1: l:a 32 33 2t
: . 3 : TBRUARY :
: Station BT 6 . 10 - 14 : 18 _: 28 i 26
: : San Francisco, Szn Pablo and Suisun 3a¥ys 3
: Point Orient : 1340: 1400: 1220: 1220: 1180: 960:  920:
: Point Davis :ab 880: 840: 580 580: 620: 600:  £80:
: Blills Head Point : 490: 440:a  140:ab 120: 200: 200:a 450:
: 0 and A Ferry : 9: 5: 2: 2: 4ra 4:4 4:
: Innisfail Perry : 58: 742 682 84: 90:a  96: ASH
H H acromento River Delta w$
: Collinsville 3 33 2: 2: 1: 2: 33 N
+ Emmoton : : 3 1: 3: 3 liad 4@
¢ Sacramento :ab 1l 1: l:ab  1: 1: l1:¢ @ 1:
: : San Joaquin River Delta B
: Antioch : B:a 7 4t 33 4 Le 5H
: Jersey : e 53 5: : 4: 53 4t
+ Central Landing : 2z : H : : s 1z
: Dutch Slough : 8:a 9: 9: 7: 7: 7: V&S
: Rindge Pump } : 6: 6: 4: 6:n 62 61 9:
: Middle River P.O. :ab 61 63 -7 S:a 6: N S:
: Mossdale Bridge : 2: B:ab 4 2:a 2. 1: 3

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

SALINITY OBSERVATIONS, SACRAMENTO-SAN JOARUIN DELTA AND UPPER BAYS
Samples token 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

*9 o0 o0

se ®0 os

{ . H o MARCH :
: Station R 10 «+ 14 : 18 : 22 : 26 : 30
: : San Francisco, San Pablo and Suisun Bays :
¢ Point Orient - 1260: 1200¢ 880: 1000: 1060: 1140: 1000: 1160:
1 Point Davis : 680: 560 260¢: 360: 510: 360: -360: 700
: Bulls Head Point 3 : 44:a 10: 68: 202: 100: 70:ab 262:
: 0 and A Ferry : 6:a 2 3:ab 5: 4s 3: Lrab S:
¢ Innisfail Ferry : 423 : 86: 76¢ 64:ad 60: 50: 40:
H : Sacramento River Delta :
+ Collinsville : : 1l:a 1 2: 2: : 2 6
: Emmeton : 23 1: 2 3:ab 2:a 1: 2: 1:
¢ Sacramento tab 1: 1: 1: :ab 1: 3: 1 3
: : San Joaquin River Delta :
¢ Antioch : 32 4 5t 33 4 43 32 4:
: Jersey : 5: : 5 4:a 43 S: 2: :
: Central Landing H 2: : : s : : : 3
: Dutch Slough : 7: 6: 7 7:a 7 8: 73 8:
* Rindge Pump : 4 9z 33 8: 6 6: 4.2 7
. Middle River P.0O. : 5: 7% 52 7 42 6: 33 :
: Mossdale Bridge : 3 S 22 2 22 2:ab 33 4:
T e e e
H . 3 APRIL :
: Statien - 5 T 10 1 14 : 18 T 25+ 26 : B0 :
: H Sen Francisco, San Pablo 2nd Suisun Bays H
t Point Orient H : 1080: 740: 720:b 380: 760: 860: 840:
: Bulls Head Point : ¢ 150: 5:b 83:b 3:a l:a 94:a 5:
: 0 and A Ferry :a N 1l:a 4:b 1:b 1l:a 1l:a 2:b 1:
¢ Innisfail Ferry 1a 80:a 66¢: S5lz:a 19:a 18:a  14: 20:a 16:
: : Sacramento River Delta :
¢ Collinsville ta 1: 3 23 tab l:a 2 214 1:
: Emmaton ta 3:a 1: 2:a l:a 2:df 1: l:a 1:
; Sacramento tb 1: 1: 1:Db l:b" 1l: 1: 1:a 1:
: San Joaquin River Delta :
Antioch s 4: 2: 4:a 3:a 20: 32 5:a 1:
Jersey :b G : : : : : : :
Dutch Slough :b 7:a 6: 7:a 2:a 2: 2: 2:a 2%
Rindge Pump b 11; 62 2:a 1: 2: 1l: 2:a 3:
¢ Middle River P.O,. H:] 8: B: 3:b 3:2b 2 1: l:a 23
¢ Mossdale Bridge :b 4:ab  1: l:a 2: : 1: 2:a 1:
a, b, ¢, d, &, £, See footnotes last page of this table.
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TABLE 72 (CONTINUZD)

SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS
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 watier

_— e e e
. . E

. MAY
Station 2 . 6 ¢ 10 : 14 : 18 : 22 : 26 : 30

se 09 o¥

San Francisco, San Pablc and Suisun Bays

ov op eclep en

: Point Orient : b 560: 900: 560 880:b 960: 920: 1080: H
: Bulls Head Point b 2 32:a 12:b  4&0:. : it 280:  140:
: 0 and A Ferry b 23a 3 1:b 430 3: 2:a 1:b 1:
: Innisfail Ferry :a 17: 16:a 18:a 1l2:a l4:a 16:a 18: z
: . : Sacramento River Delta 3
s Collinsville :a 2: l:a 2:a 1:p 1: 2:a l:a 1:
¢ Emmaton ta 1: l:a l:a 2:a 1l: ta 1l: 3
: Sacramento b 1: l:a 1:a 1:b 1: l:a 1:b 1:
: : H
: : : San Joaquin River Delta :
: Antioch ta 4z 2:a 3a S5:a 1: l:a 2:a 1:
: Dutch Slough tb l:a 2: : H R 4: ta 2:
¢ Rindge Pump : : 4:a 2:a 2:b 4: 2:a 2ta 1
: Middle River P.O. tb 1: 3:a 2:a 1:b 4:ab 2:a 2:¢C 1:
: Mossdale Bridge tad 2: 2:a 1:a 1:b 1: 1l:a 2:8 1:
: L. H JUNE _ :
: Station 2 2 : 6 : 10 : 14 : 18 : 5 : 26 . B0 :
: : San Francisco, San Pablo and Suisun Bays :
: Point Orient :b 1020: 940 ¢ 1180:b 960: 1220: 1320: :
¢ Bulls Head Point b 19: 60:a 18:b 194:b 360: 310:a 150:a 290:
¢ O and A Perry :b 2:a 2:a 1:b l:a 1: 3:b 3 :
: Innisfail Ferry :ta 18 17:a  1l4:a  17:a  1l: sa 13:a 17:
: : Sacramento River Deltz v :
: Collinsville ta 1: 2:a l:a 2:a 3:a l:a 7:ab  1:
¢ Emmaton , : 1: l:a 1l:a B:a 1l:a 1l:a l:a 1
¢ Sacramento tb 1 l:a 1:b 1:b l:a l:a 2:a 23
: : San Joaguin River Delta :
: Antioch £\ : 2:a 3ta 2:a 3za l:a S5:a 3%
: Dutch Slough tb 1: 2:a = 9sa 1l:a 2:a 6:a 2:a 33
¢ Rindge Pump : 3s 2:a 1l:c 4tb 3:a  20:a 4:a  DB:
: Middle River P.0O. tb 2: 4d:a 2:b 1:Dp 3:a 2:a 2: :
: Mossdale Bridge b 1: l:a 1: 2:b 1l:a 2:a 3:a 3

a, b, ¢, d, &, £, See footnotes last page of this tables
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| ' TABLE 72 (CONTINUED) , |
SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS
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

'H ' JULY .
2 6 2+ 10 : 14 + 18 : 22 : 26 1 &0

Station

(2

o¢ es g0 e ss se wo ps e oo

®e o0 0% oo vv o¥

se o8 oo

. Point Orient

San Francisco, oan pablo and Suisun Bays
b 1420: 1200:a 1080: 1480: 1560: 1500: 1540:b 1580

o oo e "“

.
-

: Point Davis : : : 1020:b 1120: 1020: 1180:431200: 1300:
+ Bulls Head Point b 510: 420:a . 620:b 800: 900 800: :b 1060:
: Bay Point : : : : : e : :a 450:
0 and A Ferry tab 183 11: 30:b 136:a 134: 180:ab 290:ab 290:
: Innisfail Ferry ta  18: 19: 20:a 35: 172: sa 188:b 310:
H : Sacramento River Delta :
+ Collinsville : S:a 4:a 43:a - 20: 100: 62:ab 70:a 148:
: Emmaton :b 4:a 438 l:a 32 5: 2:a S:a 7:
: Sacramento b 1lia 2:a 2:b 23 2:a 1:v 4:b 2t
H : San Joaguin River Delta :
: Antioch 1a 3 3:a 3:a 10:a 36:a 32:a 40:a  64:
¢ Curtis Landing ¢ : : : s : ta  40:
: Jersey : :a 2:b 7:b  3:a S5:a 3 : :
:. Duteh Slough tb 2: 2:a 4: : 5: S:a S:a 7
t Rindge Pump 5] 5:a 6:a 7:b 9: 8:a 1ll:a 12:b 1l:
: Middle River P.O. H¢ 2:b 4:8 3:b 4: 12 4:a 5:b 8:
: Mossdale Bridge H 4:8 4 7ia 2:ab 10:a 10:a 6:a 9z
: . AUGUST
: Station 5 ;6 . 10 : 14 : 18 : 2% : 26 : 30

o ee o9 OO

San Francisco, San Pablo and Suisun Bays

Point Orient '1480: 1580: 1600:b 1700: 1700: 1700:b 1580: 1660:

20 90 o9 e e osrlee v

: Point Davis 1180:a 1260: 1300: +  1420: :b 1380:a 1400:
Bulls Head Point 860: 1020:a 940:abl060: 1140: 1200:b 1180: 1000:
Bay Point a 460:a 520: : : : : : :
0 and A Ferry a 350: 480:b 490:b 520:  460: 520:a 420:ab 480:
Innisfail Ferry : : 390:a 320: : 550:a 560:a 540:a 560:

: Sacramento River Dclta :
Collinsville : 184:a 156:4 228:a 282:a 320:a 310: :ab 370:
Emmaton : 13:a 13:a 15:a  40: 77:a 56:a  50: 88:
Three Mile Slough Bridge: 8:  16:b 18:a 26:a 28: 50:» 60: o4:
Rio Vista Bridge : 33 3:b 3:b 53 3:d 5:b 6: 72
Sacramento : 3:a 3:a 3t 2:a 3:a 2:b 2:ab 33

HE San Joaquin River Delta :
Antioch sa  118: 82:a 118:a 220: - 270:a 190:a 240: 230:
Curtis Landing a 64:a . 38:a 440 102: - 88:a 124: : 130:
Jersey : 33:a 10:a  19:a  46: 86 : -1 :
Webb Pump : s : _ b 8: 11:d 11l:b 1ll:ab 13:
Central Landing :b 7: - 8:a 5: &2 : : 4:
Dutch Slough : 5: 7:d  10:b 13:a 12:a 15:a 16: 18:
Bacon Pump : : : b 6: 7:b 6:a 8: 81
Rindge Pump : 18:  16ia  13:bd l4:a 13:a 14 15:2b 14z
Middle River P.O. ra 6:ab  8:a 7:b 7:a 9:a 8: :ab 8@
Mossdale Bridge : 12:2 9:a 12:a 10: 8:a 1ll:a 10: 10:

a; b, ¢, 4, e, £, See footnotes last page of this table.
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Samples taken by local observers a

TABLE R (CONTIWUED) :
SALINITY OBSERVATIONS, SAGRAMENTO SAN JOAQUIN DELTA AND UPPIR BAYS

after high

gprox1mately one and one-half hours

igh tide

Sallnlty expressed in parts of chlorine per 100, 000 parts of W“t@l

113

: shation TTEr 6 ¢ 10+ 14 18 55 1 26 1 30
: : ~San Francisco, San Pablo and Sulsun Bays $
: Point Orient . 1720: 1690: 1660: 1680: 1600: 1660: 1700: 1660%
: Point Davis , ¢ 1400: 1420: + 1380: 1460: 1500:; 1320: :
: Bulls Head Point : 1000: 1200:b 1220: 1260: 1180:a 900: 1060: 1000:
+ 0 and A Ferry : 460: 520:a 440:a 440: 540:b 440: . 420: 480
: Innisfail Ferry : 560: 560:a 580: 640:a 6002 : 600 720z
: - : Sacramento River Delta ' :
: Collinsville ta  340: 390:a 300: 280:a 240s:g 280: 290:a 220:
+ Emmaton ta  82:a 68: : : : : : H
: Three Mile Slough Brldge: 40: 77:a 45ta  47: B4:a 39: 21l:a  15:
- Rio Vista Bridge : 62 5:p 4: 3: 12: 3: 3: - B¢
. Sacramento 1a 3:a 2:b 3:a 3sa 2:b 1l:ab 1l:a 1:
: : San Joaquin River Delta :
: Antioch +  290: 270:a 220: 280:a 220:a 230: 200: 210:
: Curtis Landing : 180: : : : : : : :
: Jersey :a 36:a 383 : 82: - : : :
: Webb Pump ta 13: 11:b 122 16: 13:p 13 15: 12:
: Central Lamding ta 4: 8 52 : : : 6:a. Y
: Dutch Slough ta 16 :b 14: 20: 17:a  17: 21: 20:
: Bacon Pump : 8:b 10:1 11: : : : : :
+ Rindge Pump : ta 17:a 18:a  15:a 16:a 15:  16: %
: Middle River P.O. ta 10ta 1ll:a 12:a 9:a 10: tab 1ll:a 11:
: Mossdcle Bridge a2 12:b  10:a 9:a 9:a 6:a S: 6:a 5
: ] s OCTOB LR :
: Station T 2 5 : 10 4 16 55y 26 s 80 :
: : San Francisco, oan Pablo and Suisun Bys Co
: Point Orient : 1600: 1640: 1660: 1680: 1580: 1450: 1660: 1640:
: Point Davis s 1320: + 1360: 1340: : 1120: 1320: 1340:
: Bulls Head Point :+ 1060: 980: 980: 1140: 930¢ : 980: 880:
: Bay Point : : : : : : : 480: 720:
: 0 and A PFerry : 370: 260:ab 220: 265:a 180: 220:  320: :
¢ Innisfail Ferry : 620:a 580: 500: 4603 440: 420; : 460:
: H Sacramento River Delta 5
: Collinsville : 240:a 170: 210:a 130:a 100: 107: 100:a  88:
: Emmaton : : : : : : : 5 62
: Three Mile Slough Bridge: 17: 12: 9: 8: 5 4: : :
: Rio Vista Bridge : 3 : 3: 2: 2 2: . 4: 32
¢ Sacramento ta 1l:a l:ab 1:a i:a 1:ab 1l:ad l:a 1:
: : San Joagquin River Delta : .3
s+ Antioch ¢ 180:a 120: 140: 160: 57 432 64 85
¢ Curtis ILanding : : : : : :  25: :
: Jersey : : : : : : 13: 18:a  10:
¢ Webb Pump : 12:b 10: 9: 10: 8:cd 7: 10: 8:
+ Central Landing : : : 4e : : : : :
: Dutch Slough : 18:a 14: 13: 13: 11: : 123 :
: Bacon Pump : : : : : : : : 7:
: Rindge Pump ta 1l: 11: 11:a 10:a 10: 92 8:a 12:
: Middle River P.O. : : : : ta 9:a 7 s :
: Mossdale Bridge tb 7:a 4 52 S 5 43 7:a 62

a, b, ¢, d, e, £, See footnotes last page of

this table.
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. TABLE 72, ecom‘x NUED)

' SALINITY OBSERVATION&, S&GRAMENTO-SAN JOAQUIN DELTA "AND UPPER BAYS
Samples taken by local observers approx1mately one and one—half hours

‘ after hlgh high ‘tide -
Sallnlty expressed in parts of chlorine’ per lOO OOO parts of water

5 e

\: ! o i R e e sl,c:':'*' NQVE\,IBER 5 i ; .
53- Stgthn -3 n2-»;~~m6 cs8 10 : 14 3 18 22 : 26 ¢ 30
3 RERE -t .... .San.Francisco,.San.Pablo. and Suisun Bays :
7+ Point Orient g lﬁGO: 1600: " ¢ 1520: 1540: 1420: :  1540:
&, Point Davis ’ : : 1240:abl1200: 1160: 1220: 1200: 1220z 1120:
;. Bulls Head Point ¢ ~ 3 ,880: 1060: ' 880: 820:ab 800:a "880: 960:
:Bay Point : 640:ab 640: & : : 700: v 530:
¢ .0 and A Ferry s 220 290 ab 180‘ 520 a 216: 220 200 2302
i Innisfail Ferry : : 360: 390: + 380: 360t 380: :
kS ‘ : o, Sacramento River Delta :
. Collinsville : ta . 90: . 83:ab 84:a . 88: 652 85:a 6638 1l4:
: Emmaton : 5:' | 4z 6: | s 4z 2: 3:a  3:
: Rio Vista Bridge ¢ 0 1 3y . 1z 1l: 1: 3: : :
: Sacramento ta 1: liab l:a, 1: l:ab 1l:a lva 1:
: v - " San Joaquin River Delta . :
¢ Antioch : 62 40: 0 77: 68: 38: 60: 83 58:
. Jersey 5 : - : 12: 12: g :
: Webb Pump ' s 0 7 7 8: 63 53 53 7¢ 7: B
: Duteh Slough . : : : : : 72 : 8y 7
: Rock Slough West of Dam :a’. 8: . 5:. 62 t 62 7: 7:a 62
: Bacon _Pump : 7z 6: . 6: 5: 72 8: = 62 62
¢ Rock Slough East of Dam : : 67 62 8: 7z 7: 6:a 8:
: Rindgé Pump | , ia 10: 9:  10:a 11: 13: 12: :a 7
¢ Middle-River Pi0. ' S Y 9:ab - B:a : 7 7:a 7¢ 2
+ Mossdale Bridge tb 63 6:ab  B:a : H 53a 4 2
5 s R DECEMBER : :
Fration TP ;76 1 10 . 194 : 18 _: 28 : 86 : B0 :
L ¢+ ! - San Francisco; San Pablo and Suisun Bays :
! Point ‘Orient ©..: :1560: 1620: 1680: 1520: 1520: 1540: 1600: 1480:
: Point .Davis : I ¢ 11280: ¢ 111203 1160: 1180: 1260: 1120:
¢ Bulls .Head Point “s '940: 1060: 1180: . 660:a 700: ta 800: 820:
¢ Bay Point s 0T 660: t : : : B 4 :
:+ 0 and A Ferry 'z 2603 290: 3202 + 290: 140: 230ra 120sa - 160:
: Innisfail Ferry £y iB90: 4310¢ +'410: ! 420: 3803 360: 360: 340:
: - : R . Sacramento River Delta :
+ Collinsville : ¢ 106: ' 113: : 160:a: 56: 57: : 74 56¢:
¢ Emmaton g 3y . 1y ot Brat 33 3: 23 3:a 1:
¢ Sacramento : l:ab  1l:ia l:a® 1: l:ab l:a 1: 1:
: : i " San Joaquin River Delta :
t Antioch . : BISH : 96: ' 22: 332 61: 61: 372
+ Jersey . e S A - T X T TR S 4 : s B 53
* Dutch: Slough T T 6 o 8: e lO' 62 6:
Rock Slough West of Dam s 7 " ozal 7 7: 5:- - 5 5: BE
Bacon Pump tab 7t 6: ° B: 92 11: 6 : :
Rock Slough East of Dam : - 63 ! 7:a’ 6 63 6: 63 5% 4:
Rindge Pump : 732 8:a® 9:a’ 10: 10: 7:a 6 8:
Middle :River P.O. ot i Bg 128 Taot ... 73 B:a 5¢ :
Mossdale Bridge :bd B 32 4:a . 4 5 5: 22 32

Low hlgh tide. b Taken on follow1ng day. ¢ Token two days later.
Over 1 hour off scheduled time. & Tcken on preceding day. f Token 2 days carlier.
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