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SACRAMENTO-SAN JOAQUIN WATER SUPERVISOR'S REPORT 1931 1

CHAPTER I

INTRODUCTION

The purpose of this report is to outline the conservation
measures and stream flow administration made necessary by the record
dry season of 1931 and to make of record the measurements made and
data collected through the office of the Sacramento-San Joaquin Water

Supervisor during this season.

Origin and History of Work

This work was inaugurated in 1924 through the efforts of
the first Sacramento-San Joaquin River Problems Conference and its

Permanent Committee working with the former Division of Water

Rights, A complete description of the origin, history and conduct

of this work will be found in the 1924 and 1926 Biennial Reports of
the former Division of Water Rights, in Bulletin Number 4 of the same

Division, and in Bulletin Number 23 of the Division of Water Resources.
The latter builetin brings together all data and measurements obtained
by the Weter Supervisor in the five year period, 1924 to 1928, in-
clusive. The reports for subsequent individual years are mimeographed
as the present report, with the’plan to again bring all data together

in a printed bulletin at the end of the second five year period.

Objectives and Scope

Briefly, the Water Supervisor work may be described as a

DWR-322
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measure of relief in the difficulties attendant upon water supply con-
ditions and the use of water throughout the Sacramento-San Joaquin
territory. The situation, as oﬁtlined in detail in previous reports,
involves the major problem of satisfying the water requirements for
irrigation in both the Up-river areas and the Delté Region, for the
contrgl of salinity in the Delta and Upper Bay area and for navigation
above Sacramento when frequently each one of these requirements has
exceeded the available Summer flow in the rivers. The solution lies

- in conservation; by storage as soon as this can be accomplished but

also by the careful usc and equitable distribution of the existing

water supply to those entitled to receive it. Such distribution may

be based upon an adjudication of water rights or upon a schedule deter=-
mined by mutual consent of all interests. To form the basis for eithef,
it is required that there be available, the fundamental facts relating

to the past and present diversions and uses of water, the water supply,
return flow and all pertinent hydrographic data. In the absence of an
adjudication in the Sacramento-San Joaguin area, and looking to the
needed conservation to ve effected by the equitable distribution of

water undér decree or mutual ag:eeﬁent, the Water Supervisor work
embraces, then, the investigations and measurements hecessary to complete
the record of basic data required. In the more extreme seasons of
water shortage such as 1924, 1926 and 1931, the conduct of this work
has provided also the organization of the Division of Water Resources
which, worklng through the Permanent Advisory Commlttee of the various
interests concerned, has been able to effect the temporary administra-
tion of the stream flow under mutual agreement and to enforce the '

measures of waste prevention that have been instrumental in success-
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fully tiding over the critical situation of these seasons without serious
conflict or loss,

The engineering investigations, measurements and collection
of records, etc.,‘have comprised: measurements and records of the diver—v
sions of water from the Sacramento, Feather, Yuba, American, Merced,
Tuolumne, Stanislaus, and San Joaquin rivers within the valley floor
and above tﬁe Delta; stream flow measurements throughout the territory,
largely in cooperation with the Water Resources Branch of the U. S,
Geological Survey; measurements and records of waters returned to the
Sacramento and San Joaquin Rivers; studies of the consumptive use of
water in the Sacramento-San Joaguin Delta in cooperation wifh the Divi-
sion of irrigation of the Bureau of Agricultural Engineering, U. S.
Departmenf of Agriculture; an annual census of irrigated acreages and
erops under all diversions recorded and throughout the Delta; and obser-
vations and investigation of the advance and retreat of salinity in the
Delta channels and Upper Bays. As a special activity in 1931,¥an in-
tensive field and office investigation was carried on to determine the
extent of and to evaluate the losses due to the water shortage and re-

sulting salinity in the Delta in that seasone

Organization

The regular organization has included the Water Supervisor,
Assistant Water Supervisor, two Assistant Hydraulic Engineers and
Bngineering Aidss Under the immediate direction of Martin H, Blote;w
Assistant Water Supervisor, Engineers Fred Anderson, James Brockway,
and Fred Paget have been responsible for the ma jor portioﬁ of the

field work. Brockway resigned on August lst to take other employment
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and Paget, who succeeded him, has been responsible for the work in
the Sacramento River territory from the mouth of the Feather River to
Redding, Anderson has been responsible for the work on the Sacramento
River below the mouth of the Feather River and on the Feather, Yuba,
and American Rivers, for a portion of the census of irrigated crops
in the Delta and for the work in the Delta uplands. The San Joaquin
return water measurements have been conducted jointly by Anderson and
Paget,
In the special investigation of losses in the Sacramento-
San Joaquin Delta due to salinity, A. H. Hubbard was field engineer
from July to the middle of October and the subsequent field and office
work was completed by A M. Wells,
In the special Feather River Water Master Service required
in 1931, Anderson started the field work on July 23d and turned it
over to We A, Laflin on August lst. Laflin éontinued as Feather River
. Water Master until September 12th.
In continuation of the cooperative Delta investigation,
Major C. V. P. Stout has been in charge of this work under the direction
of W. W. McLaughlin, Chief of the Irrigation Division, Bureau of Agric-

ultural Engineering, U. S. Department of Agriculture.
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CHAPTER IT

ADMINISTRATION AND SPECIAL CONSERVATION FEATURES OF 1931

A comparison of stream flow and water supply conditions
from 1924 to 1931, the period in which the work of the Water Super-

visor has been conductoed, is shown in Table 1.

TaBLE 1

COMPARATIVE STREAM FLOW 1924 TO 1931

Run-off : Minimuwn Flow in Second-fect H

; ; to San @ Sacramento River at :  San
e o
: . cont of ; Red Bluff; Colusa ;Sacramento; Near
: :  Normal* : : : Vernalis;
; 1924 28 ; 2810 ; 1470 ; 705 ;‘ 391 ;
: 1925 : 83 ; 3240 ; 1870 ; 2760 ; 660 ;
H 1926 ¢ o7 ; 2980 ; 1030 : 1330 ; 565 ;
: 927 114 ; 3560 ; 1960 ; 3420 ; 1290 ;
1928 80 ; 3400 H 1960 ; 2510 ; 840 :
. lo20 : 42 : 3060 : . 565

1550 : 2300

. s

1830 63 : 2980 : 1680 : 2350 : 645

o se 80 oo
sa o3 o3 e

200

. os
. e o

1931 29 2480 820 : Zero

*Normal taken as 40~year mean (1889-1929) of natural run~off at
foothill stations of major tributaries.
It will be noted that the minimum flow conditions in 1931
were even more serious than in 1924 although the total seasonal run-off
of the major streams in 1931 was practically the same as that in 1924,

This was lérgely due to the greater rice acreage in 193l. In 1924 there
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were 32,800 acrcs of rice under irrigation from the Sacramento River
above Colusa and 88,500 acres from the river and its tributaries
above Sacramentoe. In 1931 the corresponding acrcages were 43,500

above Colusa and 126,500 above Sacramento.

Early Action

By the middle of March, 1931, it was clearly evident that
’another season as critical as that of 1924, if not more so, was to
be anticipateds Early plens were made, therefore, for a program, simi-’
lar to that of 1924, under which conservation and waste prevention
measures might be enforccd and a control exercised over diveréions and
use of water to the greatest extent possible.

On March 26th the Permanent Committee of the Sacramento-San
Joaquin River Problems Conference met at Sacramento with representatives
of the Division of Water Resources znd the U; Se. War Department to con-
sider what steps might be taken. It was agreed that the Water Supérvisor
should procecd much the same as in 1924 and that the first most effeetive
step- would probably lie in an endeavor to bring about a curtailment of
all plantings such as rice which would demand such large quantities of

Wa'ter‘o

Requesﬁ by Permanent Committee for Curtailment of Plantings

Pursuant to this plan the following letter was sent out to
all water users in the Sacrsmento-San Joaquin territory:
March 26, 1931
To Water Users in the Sacramento-San Joagquin Territory:
Your undersigned Committee in cooperation with

the State Department of Public Works, Colonel Walter E.
Garrison, Director, has met today to consider the water
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situation confronting us in the coming season and to
take the action indicated to be nccessary,.

A forecast of the 1931 water supply and the situ-
ation to be expected was presented to the Committec by
the State Engineer. Barring storma of unusual magnitude
and duration in the next few weeks, the Summer stream flow
is forecast to approach closely that of 1924, With such
low flow the water supply will be insufficient to care for
the anticipated acreage, to prevent salinity encroachment
into the Delta approaching in extent that of 1924, and to
prevent serious impairment of navigation above Sacramento.
It was shown also that present storage in reservoirs is
very lowe

After carcful comsideration of data gathered by
the State Engineer's office, this Committee is impclled
to warn the water users of these conditions only less
severe than those of 1924, The necessity will exist for
the greatest possible conservation of water. In 1924 this
was e¢ffcected by water users on the advice of this Committee
acting with the State Division of Water Resources, and the
splendid cooperation on the part of all interests resulted
in a2 minimum of loss, and an acceptance by the U, S. War
Department of local efforts in the interest of nayvigation,
to the extent that no drastic action was taken by the
Federal’ Govermment, Faced by a recurrcnce of low water con-
ditions, similar cooperation and effort should, in the
opinion of the Committee, be put into effect immediately,
Edward Hyatt, State Engineer, advises that his office,
through Harlowe M. Stafford, Weter Supervisor, stands ready
to work with the Committee and water users to prevent waste
and save water in every possible way, and further, is pre-
pared, if necessary, to place in effect a schedule of
diversions or other such means which may be agreed upon
for water administration,

In considcring how best to meet the situation the
needs of the Delta must be taken into account along with
those of the valleys, as must thc authority of the United
States in the interest of navigation.

The most effective conservation measurec possible at
this time is limitation of acreages to be irrigated. Plans
for crop plantings are being made at this time and in some
cases planting has been started. You are urged to consider
the situation most carefully, particularly in the case of
extensive plantings which will demend large amounts of water
in July and August.

Through the efforts of the water users themselves,
represented by this Committee, previous dry seasons have
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been successfully passed with 2 minimum of friction and
2 maximum benefit to all interests, and your full cooper-
ation is most earnestly urged to again accomplish this in
the season at hand.
Very truly yours,
Permanent Committee of the Sacramento-
San Joaquin River Problems Conference.
Through arrangements made by Mre E. L. Adams, President of
the Rice Growers Association of California, and Permanent Cormittee
member, this letter was alto enclosed with a statement of the water sit-
uation sent out by the Rice Association to its entire mailing list,.
4s the result of further action at the March 26th meeting,
other letters warning of the impending water shortage were sent out by
the Division of Water Resources and by the District Engineer of the U,

Se War Department as follows:

Letter to Junior Permittees of the Division of Water Resources

April 1, 1931

To Permittees under Junior Priorities
on Sacramento and San Joaquin Rivers
and Tributaries on Valley Floor:

A1l permits for use of water from streams in the
- valley area of the Sacramento-~San Joaquin River system
issued since May 9, 1919, contain the following clause:

"As there is a possibility that there
will not be sufficient water in .
river during the latter part of the irrigation
seasen to satisfy all requirements, this per-
mit is issued subject to the express condition
that the use hereunder may be regulated by the
Division of Water Resources during such periods
of water scarcity to the end that such use will
not interfere with rights under prior applica-
tions.” .

Your attention is called to the fact that your per-
mit was issued subsequent to the above date,
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Warning

Bstimates of discharge of the Sacramento-San Joa-
quin River system for July and August of the coming summer
indicate that there will be a considerable deficiency
even with heavy late season rains., In the case of a
water right which depends on a permit issued subsequent
to the above date, cognizance should be taken of the risk
to be incurred in planting crops requiring large amounts
of water during those two months, :

If it becomes necessary, in order to comply with the
water law, to regulate use, the latest priority would be
the first to suffer and so on in order.

This letter is being sent as a result of a meeting
of the Permanent Committee of the Sacramento~San Joaquin
River Problems Conference which recently sent warnings of
the impending shortage to all water usecrs.

Very truly yours,
(Signed) Harold Conkling
Deputy in charge of Water Rights.

from Distriet Engincer, U, S, War Department

March 31, 1931
To Water Users in the Sacramento Valley:

In view of the abnormally low stage expected in the
Sacramento River during the coming Summer months, it is
desired to bring to your attention the interests of the
War Department with regard to navigation. As you doubt-
less know, the Department is charged by law with the
maintenance of the navigability of the Sacramento River
(emong others), and is empowercd to enforce restrictions
on any use of the water that would interfere with the
requirements of navigation,

The War Department would be very reluctant to take
action with a view to stopping diversions for irrigation,
thereby adding to the difficulties that the natural water
shortage will impose upon agriculturists, However, un-
less prompt action be taken by those who divert water
from the river, to reduce such diversions to the minimum
actually necessary, and to stop the water wastage that is
known now to exist, it is possible that the War Department
may have to take action to reduce diversions for irrigation,
in order that the interests of navigation may be protected,
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It is understood that the Department of Public
Works of the State of California is cooperating with
the Permenent Committee of the Sacrcmento-San Joaguin
River Problems Conference, to effect the greatest
possible conscrvation of water, Similar action during
the low water season of 1924 produced very satisfactory
results; and it is earnestly hoped that those who divert
water for irrigation will give wholehearted support to
the efforts of the above mentioned agencies, in order
that the limited quantity of water may be used.in the
bost interests of 21l concerned. Such cooperation may
obviate the necessity of drastic action by the War De-
partments.

Yours very truly,
(Signed) J. R. D. Matheson

Major, Corps of Engineers
District Engineecr.

Second Meecting of Permenent Committec

At the second meeting of the Permanent Committee with State
and War Department representativés, held at Sacramento on april léth,
a canvass of the results from these letters iﬁdicated that a sincere
effort was being made by the water users to comply with the recommend-
ations made and that many projects were effecting substantial cuts in
their rice acreage, Pursuant to action 5t this meeting the following

letter was sent to water users by the Permanent Committee:

Credit Allowance for Acrecage Reductions

April 15, 1931
To Sacramento-San Joaguin Water Users:

On April 13th this Cormittee held its second
meeting of the present season to canvass the results of
recommendations sent to the water users after its first
meeting, to receive from the State Engineer the latest
information and forecast of 1931 water supply conditions,
and to consider further steps to meet the situation.

The enclosed data taken from the "™Monthly Bulle-
tin of Snow Survey and Precipitation Data and Seasonal




DWR-322

SACRAMENTO-SAN JOAQUIN WATER SUPERVISOR'S REPORT 1931 12

Forecast" of the State Division of Water Resources,
presents the serious situation to be expected throughout
the State and indicates a shortage even greater than was
anticipated at the date of the Committee's first mecting, -

As a result of the Committee's first letter, a
number of replies have been received indicating that
action is being taken pursuant to the Committce's rocom-
mendation for a reduction in irrigated acreages and it is
felt that action of this character should be given the
highest commendation, Further, the Committee feels that
those water users endeavoring to help the situation at
this time through a bondfide reduction in acreage should
be given every consideration, when, at the time of extreme
shortage later in the se2son, reduction of diversions by the
State Division of Water Resources through the Water Super-
visor, may become necessarye. With this in mind the Cormit-
tee adopted the following resolution -

"Resolved that it is the sentiment of this
Committee that where, as a measure of cooperation
in meeting the water situation, a water user at
this time voluntarily reduces his irrigated acreage
and furnishes proof of such reduction to the Com-
mittee, such water user be given full credit for
his action, when, later in the season, it is found
necessary to effect a reduction in diversions."

Very truly yours,
Permanent Committee of the Sacramento-
San Joaquin River Problems Conference.

In spite of every step taken, the available stream flow con-
tinued to decrease at an alarming rate and on May 28th the Committee
cnd State and Federal representatives met again at Sacramento to take
positive action for relief. From the Water Supervisor's report of
stream flow, diversions and return flow conditions, it was appafent
that a further and more drastic campaign of waste prevention offered
the most effective course to be pursued. The Water Supervisor was

instructed to perfect a cooperative arrangement with the larger pro-

jects whereby each through a specially designated conservation officer
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would be held responsible to the Water Supervisor and a representative
of the U. Se. Engineer office, for all waste prevention and conservation

measures. The Committcc sent the following letter to all of the major

pro jects above Sacramento:

Organization for Conservition and Waste Prevention

June 1, 1931
Gentlemen:

At the May 28th meeting of this Committee with
officials of the State Division of Water Resources and
Ue Se War Dep.rtment, Corps of Engineers, the present
water situation was critically reviewed. The facts
shown are as follows:

River Discharge:

Sacramento River at Red Bluff -~ - - - 3300 Sec.Fte
Sacrsamento River at Butte City - - - 2060 Sec.Ft,
Sacramento River at Colusa = - = = = 1870 ScceFts
Sacramento River at Knights Landing - 1000 Scc.i'te
Feather River at Nicolaus - = = = = = 760 Sec.Fte
Sacrrmento River at Verona = = - - = 1600 Sec.Fte
Anerican River at Sacramento = - - = 050 Sec.Fte
Sacramento River at Sacramento - - - 2300 Sec.Fte

San Joaquin River near Vernalis - - - 400 Sec.Fte
Combined flow of Sacramento and San
Joaguin Rivers to Delta - = = = = = 2700 Sec.Fte

which is below the flow in 1924 at the corres-
ponding time.

There is a present draft by major projects only on
the river from Red Bluff to Sucramento of 3900 second-
feet. This is being diverted for approximately 75,000
acres of rice and 68,000 acres of general crops or 2
total of 143,000 acres., The rice acreage being irrigated
from the river and tributaries above Sacramento is approx-
imately 26 per cent greater than the 1924 acreage and
above Colusa it is 34 per cent greater.

Water levels are now such on the section of river
between Colusa and Knights Landing that a drop of very
little more will cause the intakes of two or more of the
largest pumping plants to be out of water. i comparison
of present draft, acreage irrigated, and waste and return
waters for four major Up-River districts shows the follow-
ing:
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This indicates that there is waste of water which
can and must be prevented. The large discharge of return
water and waste in the Colusa Trough which joins the river
at Knights Landing is "py-passing” a section of river
between that point and a considerable distance above Col-
usa; a section where, as above noted, the precarious water
levels require the utmost possible flowe:

Taeking all facts together, it is indicated that not
only low levels but amn actual shortage of water for Up-
River acreage (without consideration of The Delta require-
ments and the: salinity problem) is impendinge.

The situation demands a decided action for conserva-
tion and prevention of waste and this can only be accomplished
through the active cooperation of all water users. It is
felt that the larger Districts must assume the responsibil-
ity for waste prevention within their Districts and that:
in their field organization the necessary provision for
inspectors, water masters, etc., for this purpose, should
be made. It is therefore requested that you immediately
designate a Conservation Officer who shall patrol your
district to stop wastage and shall be your representative
to cooperate with the State Water Supervisor and Federal
officialse -

The rule to be followed by the Water Supervisor of
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the State Division of Water Resources, is to cut river
diversions by the amount of wastage under them,

Will you please notify the Water Supervisor
when you have designated your Conservation Officer
and within a short time arrangements will be made for
the representative of the War Department and the Water
Supervisor to meet him for an inspection of your pro ject
and to assist in any way possible in your conservation
campaigne

Very truly yours,

PERMANENT COMMITTEE OF THE SACRAMENTO-
SAN JOAQUIN RIV:iR PROBLEMS CONFERENCE

HERBERT E. WHITE
Chairman

A similar letter appropriate to the situation of the smaller
projects and individual diverters of water was sent to all of these.
This letter did not request the appointment of a Conservation Officer
but plaoed the responsibility and requirement for waste prevention upon
the smaller projects and arranged for the contact with the Water Super-
visor in the conservation campaign.

In order to bring the necessity for waste prevention to allb
of the individual water users under the larger pro jects and Districts,
a copy of the Permanent Committec's letter to the project was sent to

cach uscr accompanied by the following letter from the Water Supervisor:

Diversion Cuts in Accordance With Waste

June 3, 1931

To all Water Users Under Large Projoct and District
Irrigation Systems of the Sacramento River:

Your attention is called to the enclosecd
letter recently sent to your projecct by the Permanent
Committee of the Sacramento-San Joaquin River Problems
Conference. You will notc that the water situation is
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extremely grave and it is imperative that the utmost
conservation of water be practiced if present crop
plantings arc to be matured and damage and conflict
averted.

To effoct this conservation the regulation has
been established that where waste shall be found to
occur under any project the diversion of such projecct
shall be reduced by the amount of such waste.

On the larger projects where effective conserva-
tion can result only from thc combined ceffort of the
individual water users, provision is made for a Conser-
vation Officer on cach project to cooperatc and work
with the Water Supervisor in the inspection and pre-
vention of wastc,

Pursuant to the enclosed letter, the project
from which you rcceive your supply of water, has
dosignated its Conservation Officer and will place in-
spectors in the field to insure a careful use of wateT.

The exertion of every effort upon your part to
SAVE WATER and the reporting of waste by others to your
Conservation Officer or to this office, in order that it
may be stopped, will insure that the supply of your pro-

joet and hence that of your individual diversion will
not be reduccd for waste of watere

Very truly yours,
HARTOWE M. STAFFORD
Water Supervisor

Following up these letters and the appointment of the various
conservation officers, contact was made with the lattor by a represent-
ative of the U. S. Engineer Officc and thc Water Supervisor and on
each of the major projects on the Sacramento River above Sacramento
a detailed inspection was made of the use of water, the amount of
drainage, scepage or waste and the methods of controls Thesc inspocec-
tions were continued by the Water Supcrvisor cnd his staff through-
out the critical period of.the scason and close contact was maintained

at all times betwcen the Conservation Officers and the Water Super-
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visor's office., It was found that thc mon appointed to act for the
various projects were, in practically every instance, more than wile-
ling to cooperate to cut down waste and sbill in order that the river
diversions might be correspondingly rcduced. The backing of the State
and Federal aéencies to assist them in the enforccment of rules and
regulations for waste prcvention already laid down was particularly
welcomed and it was at the request of a number of the Conservation
Officers that headgate warning signs were printed and furnished to
them., Over the signaturc of the Water Supervisor, these signs were
captioned "SAVE WATER" and read, "The amount of water taken out of
the Sacramento River by this project will be reduced for waste of
water by individuals. If you want a supply of water through this

gate all season, regulate the flow so that there will be no waste."”

Waste Eliminated

It was but a short time after these activities had been
under way that there was o very marked drop in the flow of the draiﬁs
and return water channels and a further inspection showed that on
every large project all controllsble waste, particularly the spill
from the tailgates in the rice fields, had been practically eliminated.
This was reflected in diversion reductions which, in the aggregate,
resulted in a considerably increased flow in the river.

With controllablc waste and spill taken care of there still
remained the considerable drainage flow duc to scepage. To control
this loss and prevent excessive secpage from the rice fields, a number
of the larger projects put into effect a plan of blocking the drains

and holding the water table as high as possible without causing injury.
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This undoubtedly permitted a considerable reduction in the amount of
water required to be diverted from the river, On other projects
numerous booster pumping plants were installed on the drains to re-

use the seepage flowe

Accomplishment

At the close of the season, faced with the facts that the
Delta had experienced a salinity encroachment higher than that of
1924, that for a short time tﬁere was no net downstream flow in the
Sacramento River at Sacramento and that navigation above Sacramento
was not possible for practically the entire season, it might seem that
little was accomplished by the strenuous efforts put forth. When
viewed, however, from the‘standpoint of what the situation might
Have boen without these efforts, with no recognition by the water
users of the need for conservition and no concerted action for Wéste
prevention, the results are more enéouraging. In the evidence by the
water users of their desirc to cooperate and to put forth every possible
cffort to conserve water the War Department was constrained to waive
severe éction in the protcction of navigation with which it is charged
and was supportcd in assuming a course which took cognizance of the
needs of irrigation, Without doubt the measures taken to maintain the
river levels and flow above Sacramento were instrumental in preserving
a'considerable acreage of crops under irrigation from the rivgr in this-
territorys. With respect to the Delta arca, however, the relief possible
within the limits of the control cxercised was small and the experience
of the 1931 season points very forcefully to the conclusion that if,

in another such season, any greater flow is to reach thc Delta, the
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measures of contiol must go beyond those of waste prevention and embrace
the actual administration of diversions in accordance with the most
equitable and workable schedule that can be derived from the many

years of records and data now ayailable. ‘With mutual agreement a
requirement for operation under such a schedule and ﬁhe elimination of
late appropriators probably an inevitable result in such a season aé
that of 1931, the difficulties in the way of its realization are of no
small megnitwle. However, outside of increased water supplies through
storage, the solution appears to liec in this direction and the possi-

bility of a situation which would force the issue is not to be .ignored.

THE FEATHER RIVER SITUAT JON

Early in Jul&, 1931, the flow of the Feather River below
Yuba City diminished very seriously amd the larger irrigation pumping
plants located on the lower stretches of the river began to experience
a shortage of water. On July 10th the flow entirely ceased at the
Nicolaus Bridge gaging station and at the plants of Feather River Water
Company, Garden Highway Mutual Water Company and Po;lock, a short dis-
tance above Nicolaus, and the plants of Sutter Basin Company near the
mouth of the river, diversions were rcduced to the intermittent pump-
ing of pools supplied only by secpage. It was apparent that something
would have to be done immediately to increase the river flow if a

considerable area of orchards and field crops were to be saveds

‘Sacramento and Croville Meetings
An investigation of conditions was made by the Water Super-
visor's office and after many preliminary conferences between the

various water users and the Division of Water Resources, two meetings
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conducted by the State Engincer, onc at Sacramento on iuly 21st and
the other at Oroville on July 224, resultéd in relief action. Theso
meetings were attended by reproscntatives of the larger water usors
on the Feather River below Marysville, by representatives of the
Sutter Butte Canal‘Company, Richvale Irrigation District, Western
Canal Company, Pacific Gas and Electric Company and at the Oroville
meeting, by a representative of the State Railroad Commission. It
was apparent from the facts presented that if sufficient water in
addition to the natural flow (claimed by Sutter Butte Canal Compony
and Richvale Irrigation District) were to pass the Sutter Butte
Canal Cdmpany's diversion dam a short distancc below Qroville, it
Woﬁld require not only voluntary cuts on the part of the two large
‘eanal cbmpanies but additional storage relecases by the Pacific Gos
and Electric Company, owner of the Almanor and Bucks Reservoirs on
the North Fork of the Feather Ri&ér. It was shown that the rcleasecs
from Almanor were already of an amount to keep the Caribou power
plent running continuously at full capacity. However, as 2 result
of the Orovillc meeting, the power company agreed to extend further
aid and an additional release of stored water was made from Bucks
Reservoir, This, with the temporary cuts of Western and Sutter Butte-
Richvale canals, resulted in a flow which carried the water to a |
point below Nicolaus Bridge and supplied all pumping plents except
those of Sutter Basin Company a short distance above the mouth of

the riveérs

Provisgion for Water Master

At both the Sacramento and Oroville mectings the need was
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strcssed for a State Wator Master to insure the proper distribution of
the available flow in the river and to effect such savings as ﬁight
be possible through a schedule of rotation or other regulation of
this nature, In fact, the additional releasc of storage by the Power
Company was made contingent upon the placing of control of diversions
in fho hands of a State Water Master. An agreement providing for a
Water Master for the 1931 season was drawn up and presented to the
water users at the Sacramento meefing and the signaturcs were prac-
tically complgted at the Oroville meeting, Thc water master began
work under the direction of the Sacramento-San Joagquin Water Super=~
visor on July 23d., Immediate arrangements werc made with Pacific Gas
and Electric Company and Sutter Eutte Canal Company for daily telc-
phone reports to insure the rapid transmission of natural flow de-
terminations. and the immediate check and regulation accordingly.

The water master called upon all water users and arranged for and
placed in effect a schedule of rotation of diversions wherever pos-

siblece

Additional Storage Releascs

The records show~that subscquent to the Oroville meecting
and the initiation of the work of the Water Master, a maximum flow
of 189 second-fcet passed Sutter Butte diversion dam on July 24th,
The increased flow was of too short duration, however, to carry the
water through to the lowest pumving nlants, The flow at Nicolaus
picked up from zero to 36 second-fcet on July 27th but very quickly
dropped off again and the lowest point of established flow was only

a short di stance below Nicolaus. It appeared that everything posss
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ible was being done by the Water Master in the way of conservation
of the existing flow and hence that if the Sutter Basin Company pumps
werc to be reached, an additional storage rolease would be required,
preferably an initially large one to force the water downstream quickly.
The Sutter Basin Company presented the situation to the Pacific Gas
and Electric Company and recquested an additional storage release.
Upon assurance from the Division af Water Resources that the Water
Master would maintain a careful check and close regulation of any
releases to insure that the additional water would be permitted to
reach the lower pumping plants, the Pacific Gas and Electric Company
agreed to a large additional release of water from Lakc Almanor and
this was started on July 30th. It was necessary to by-pass the
Caribou Power Plant with this water as the previous release was al-

ready operating this plant to capacity,

Results Obtained

Accofding to the records the storage release started on
July 3ch resulted in an increased flow in the river at Oroville from
July 3lst to August 4th amounting to 1800 acre-feet or a mean addition-
al flow of 180 second-feet for five days. This release passed the
Sutter Butte diversion dam, reached Nicolaus on August 24, and in-
creased to a maximum flow of 192 second-feet at the latter point on
August 3de It reached the lowest pumping plants on thé river but
through control by temporary sand dams, very little of thce flow was
permitted to waste into the Sacramento River. Subsequently an average
weekly flow of not less than 45 sccond-fect was maintained at

Nicolaus and for the weck ending September 11lth the average flow had
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increased to 316 second-feet due to the reduction of upper diversion

requirements as the scason advancedi

Water Right Determination a Probable Outcorc

With the closing of thc Water Master work on Septomber 12th,
the water users expressed an ontirc satisfaction with tho results
accomplished and it appeared that the timely cooperation of all in-
tecrests concerned had been most sudcessful in preventinzg serious
damage from water shortage to a comnsiderable area of valuable irri-
gated landss As an outcome of the 1931 situation, it also appeared
that some action might be exbécted leading to an ultimate adjudica-
tion or determination of the watcr fights below Oroville. A committec
of the water users is now giving consideration to the best proccdure
to bring about such a determination and it appoars that this may
take the form of a Court Reference to the Division of Water Resourdcs

as Referee.
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CHAPTER III

MEASUREMENTS OF STREAM FLOW

During the irrigation scason of 1931, stream flow measure-
ments and records were obtained through cooperation with the Water
Resources Branch of the T, S. Geologicel Survey for stations on the
Sacramento River at Kennett, Red Bluff, Butte City, Colusa, Wilkins
Sloﬁgh, Knights Landing, and Verona; on the Feuther River at Nicolaﬁs;
on the American River at H Street Bridge, Sacramento; on the Mokol-
umne River at Woodbridge and Thorunton, and on the San Joagquin River
near Newman and Verznalis., The station on the Sacramento River at
Wilkins Slough which is between Colusa and Knights Landing, was newly
established in 1931 to provide a closer definition of the retﬁrn water
in this stretch of the river. The station on the Mokclumne River at
"Thornton was discontinued at the cend of May as conditions here were
not cntirecly satisfactory for geging and the flow as recorded at
the Woodbridge station is little different from that at Thornton.

Supplementing the above cooperative stations, the Water
Supervisor has maintained stations on Upper Butte Creck, on Lower
Butte Creek and Slough, and, in connection with the San Joaquin
return water measurements (See Chapter V), stations as follows:
Stanislaus River at Orange Blossom Bridge and at Elliot Ranch,
Tuolumne River at Roberts Ferry Bridge and at Tuolumne City, Merced
Rivér at Yosemite Valley Railroad Crossing and at Hills Ferry Road
Bridge (near mouth), Dry Croek at 0ld Waterford Bridge and at Basso
Ranch (near Modest&), end San Joaquin River at San Luis Island and

at Grayson (Laird Slough). Many additional stations maintained on
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By~Pass and Drainage channels for the measurement of return water
arc listed in Chapter V.

The stations at Kemnett, Red Bluff, Verona, Woodbridge, Vor-
nalis and Newman, are maintained throughout the year but the records

arc given in this report for the irrigation season only,

Sacramento River at Sacramento

The record of the flow of the Sacramento River =t Sacramento
as given in this and previous reports, does not represent actucl mens-
urcments at a station below the City of Sacramento Intake. Because
of tidal action, a gaging station at this point is not feasible. The
daily dischérge record as given has been computed by using the Verona
record and making due allowance for the measured inflow and draft be-
tween that station and Sacramento., In this computation it is not
practicable and no attempt has been made to allow for the time re-
guired for the flow to travel from Verona to Sacramento and to make
the various deductions and additions enroute at the exact time that
the given Verona flow would have passed the respective points of
inflow or draft., During the Summer period the velocitios between
Verone and Sacramento are low and a given flow may require a day's
time or more to travel this distance. Under these conditions, the
computed flow at Sacramento may diffcer somewhat from what would have
been found if the actual flow could have been measured., Contributing
to this difference also there are the accretions or losses which
cannot be measured. In the upper sections of the river the invisible
accretions or losses between two pointé are susceptible of computation

as the remaining quantity required to satisfy the equation when the
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flow at the upper ond lower points and all definite intermediate
inflows and drafts arc known, With no actual measurcment of the flow
at Sacromento, the invisible accrctions or losses botween Verona and
Sacramento cannot be thus defined and hence they are unaccounted for
in the computed flow at Sacramento. ZFrom the data presented sub-
sequently in Chapter V, it would appear that some return flow might
be expected in the Verona-Sacramento section but, as indicated in the
tabulation of return water (Table 50), no figure for it has been
given (except for the measured drains) because it could not be

derived without a rccord of the actual flow at Sacramentos

Tidal Cycle Stream Flow Measurcments

In Jﬁly and August a number of tidal cycle measurements
of the flow of the Sacramento River at Sacramento were nade, During
o complete cycle of tidal phases, normally a period of cbout twenty-
five hours, current meter mozasurements of the flow ﬁsre made at
intervals of approximately one hour, The measurements werc then
plotted against tide and time and the net discharge for the tidal cycle
was determined graphically, Table 2 gives the dota for these tidal
cyele measuremeﬁts and Plate 2 shows the variation of  discharge with
tide and illustrates the method of computation for the two tidal
cycles of July 224 and 234,

The periods of the tidal cyele for which the measurements
arg given in Table 2 do not coincide with the corresponding daily
periods for which the discharge at Sacramento is computed from the
Verona record {Sesc Table 11), and for other reasons proviqusly eX~-

plained, some difference between the net discharge as derived by
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tidal cycle measurement and as computed would be expected and was
founde The difference may probably be token as an‘appoximntion.of the
scepage return water in the Verona-Sacramento Sectioﬂ provided that
the derivetion of the computed flow without allowance for the Verona-
Sacramento time interval has not given results at tooc great variance
from what the actual flow less secpage return Would have been. It
will be noted that as computed, therc was a negative daily discharge
at Sacramento for a counsiderable period in the latter half of July,
indicating a net tidal flow upstrcam to supply an upstredm irrigation
draft. The minimum flow shown by the tidal cycle measurements was a
positive or downstream flow of 41 second-feet for the cycle of July
29.233, A reliable cstimate for the seepage return in the Verona-Sacra-
mento section could doubtless be derived from a comparison of the
measured and computed figures for a total monthly flow, but this would
require that the tidal cycle measurements, which are costly, be

continued throughout an entire month,

Upstream Flow at Sacramento

| On Plate 2 it will be noted that at the time of the cxtreme
low flow ot Sacramento there was, at high tide, 2 maximum upstream dis-
charge of 4000 second-feet, and for several hours twice a day during
this period, there was a very marked upstream flow. Floats werec placed
in the river to show the extent of the upstream travel and Plate 3 shows
the considerable distance traveied by a float placed in the river at

the Riverside sewey sump of the City of Sacramento on July 16the.

Distribution of Flow to Delta Channels

As reported in Bulletin 27 - nyariation and Control of Salin-
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ity in Sacramento-San Joaquin Delta and Upper San Francisco Bay" - a
number of tidal cycle Measurements were made in 1929 and 1030 in con<
nectioﬁ with the investigation for that bulletin, to establish as
closely as possible the distribution of Sacramento River flow to

the various Delta channels at various stages of the river at Sacramento.
The data of Bulletin 27 show that for the tidal and channel conditions
and the division of inflow between the Sacramento and San Joaquin

Riﬁer systems which existed throughout the period of the measurements,
a\very definite rolationvwas established between the flow at Sacra-
mento and its distribution to the Delta channelse It was noted,
however, that a change in the ostablished relation might be anticipated
should the relative inflo% of the Sacramento and San Joaquin River
systems be considerably different or should there occur a marked change
in tidal and channel conditions as the result of subsequgnt reclamation
or dredging operations, ‘

In the work of the 1931 season, through a cooperation with
the U, S. Engineer Office, Second District, an opportunity was afforded
to make several measuremcnts as a partial check of the relation estab-
lished by the 1929-30 measurements; Simultaneous tidal cycle measure-
ments of flow were made on Georgiana Slough and on the main river
channel below the head of Georgiana Slough, and it was endeavored to
make the measurements at stages of the flow at Sacramento not covered
by the 1929-30 measurements in order to more completely define as well
as to check the curve derived from the latter measurcments. The resﬁlts
are shown in Table 3.

When these measurements are plotted on the curve of Bulletin

27 showing the relation between the flow of the Sacramento River at
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Sacramento and the percentage of this flow passing through Georgiana
Slough, it would appear that some change in conditions may have
occurred under which, for a given flow at Sacramento, the propor-
tional flow through Georgiana Slough is now smaller; or in ofher
words, that a proportion of the flow passing Walnut Grqove, greater
than that shown in 1929, is now continuing down the main river channel,
Since the 1929-30 measurcments were made, considerable dredging Wbrk'
has been done by the U. S.War Department in the Sacramento River
channel from Rio Vista up to the triple junction of Steamboat Slough,
Cache Slough and the main river channel, and also up into the main
river channel toward Isleton and it is not improbable that the
chénged tidal and channel conditions resulting from this work may have
been responsible for the change in the reiation which the 1931 measure-
ments would indicate, However, the number of the latter measurements
was probably not sufficient to warrant a definite.or final conclusion
that a change has occurred in the division of flow at the haed of

Georgiana Sloughe




DWR-322
SACRAMENTO-SAN JOAQUIN WATER SUPERVISOR'S REPORT 1931 30

TABLE 2

TIDAL CYCLE MEASUREMENTS OF THE SACRAMENTO RIVER AT SACRNMENTO
JULY AND AUGUST, 1931

s 3 4 Sy s 3 : Net :
: : Period of Measurements  : . 8 _:Amer~;City :Flow :
: : . : Duratlon:if;:g sican 3 of ;Below:
P cle: ' S s T, of 1Dig- ‘River;Sacto:City :
: Ve, From : To . Cyele | haroe’ iD= Divers of 3
:Number. : : : Seg :flow :sions:8acto, -
. , s : : T .”i‘eet'; Secs; Sec, : Intaks
H : Time : Date : Time : Date :Hour:Mins; ; feet: feet: Seca:
: : : : : : : : : : feet:
: 1 :9:20P: 7-9 : 9:55 P: 7-10 : 24 ¢ 35 ; 450 : 177 : 56 : 571 3
2 1 9:55 P: 7-10 :10:50 P: 7-11 : 24 : 55 : 202 : 126 : 55 ; 273 ;

't 3 :7:05P: 7-11 : 9:40 P; 7-12 : 26 : 35 : 145 : 136 : 48 : 233 ;
: : : : : : : : : : : :
: 4 1 9:20 P: 7-9 : 9:40 P; 7-12 : 72 : 20 : 218 : 148 : 53 : 313 ;
5 :10:20 A: 7-15 : 9:35 A; 7-16 : 23 : 15 : 227 ;124 3 48 5 303 :

6 :12:40 P: 7-20 : 1:07 P: 7-21 : 24 : 27 : 335 ; 74 ; 50 : 359 :

: : : : : ; : ; : ; :

: 7 :12:50 A 7-281 : 2:20 A3 7-22 : 25 ; 30 : 158 ; 62 ; 50 : 170 :
; : : : : : : : ; ; : :
: 8 1 2:20 A 7-22 : 3:@0 A; 7-23 : 25 : 5 : 41 ; 8L 52 : 70 :
: 9 .:12:40 P: 7-20 : 5:40 P; 7-23 : 77 : -- : 215 : 75 : 51 : 239 ;
: : : 3 : : : : ' : H H
: 710 : 8:30 A: 8-12 5 9:;25 A: 8-13 3 24 : 55 : 510 § === } === ; 510 ;
: : : : : ; ! : ; : ; :

NOTE: Measurements 1 to 9 inclusive, were made at a section located ap-
proximately 1000 feet above the mouth of the American River, Number
10 was made at a section located 600 feet below the I Street Brldge,
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TABLE 3

DISTRIBUTION OF SACRAMENTO RIVER FLOW TO DELTA CHANNELS AS SHOWN
BY TIDAL CYCLE MEASUREMENTS OF GEORGIANA SLOUGH AND SACRAMENTO
RIVER BELOW THE HEAD OF GEORGIANA SIOUGH, 1931

Cycle ¢
* Number °*

—

Period of Measurements

: Duration:Net Dlscharge~ :
of

»
-

Cycle :

From : To

.
.

.
.

: Second-feet COI'I‘eSv

:Sacto. : ,pondmg
:River : Flow :
:Georg-;Below : at
: iana :Head of: Sacra-:

‘Hour*Min..gyqygh; :Georgi- mento:
. . . . . . : * . gna  .Second:
. Time ;| Date : Time | Date | : :Slough: feet :
1 : 8:55 A:May 20210:00 A;May 21: 25 : 05 : : 1530 : 4200 :
2 8:55 A;May 20 9:50 A: May 21; 24 : 55 1220 : . 4200 ;
3 8:45 AéMay 25 9:35 A.May 24§ 24 : 50 : ' 1090 . 3400 3
4 8:45 A::May 25: 9:35 A:May 24§ 24 50 990 3400 ’
5] ‘ 8:30 P;May 25; 9:10 P:May 24; 24 : 40 : 885 : 3100 ;
6 ; 8:30 PéMay 25: 9:10 PzMay 24§ 24 : 40 885 ' ; 3100 :
7 ;11255 A.:J'une 5;}.0:05 A;June 6; 22 . 10 . 527 ‘ 2500 ;
8 ;ll:55 A::J'une 5:10:05 AzJune 6:: 22 i 10 . 1150 : : 2500 :
* Toward San Joaquin River.

** Toward Rio Vista.
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TABLE 4

DISCHARGE OF SACRAMENTO RIVER AT KENNETT

: . Daily Discharge in Second-feet

Day . igar. “Apr, May  June  Jul. AUgZ.  Sepy . Octe
1 3990 4590 3710 2880 2720 2570 2520 2520
2 3850 4590 3710 2880 2720 2570 2520 2520
3 3850 4590 3710 2880 2670 2570 . 2520 2520
4 3850 4280 3580 2820 2670 2520 2520 2620
5 3850 4280 3450 2770 2670 2520 2570 257Q
6 3710 4280 3330 2720 2670 2570 2520 282
7 3710 4280 3330 - 2720 2670 2570 2520 2620
8 3580 4130 3210 2770 2620 2570 2570 2670
9 3850 4130 3210 2770 2620 2570 2570 2670
10 3710 4130 3210 2770 2620 2520 2620 2720
11 8800 4130 3100 2770 2620 2520 2570 2720
12 13300 3990 3100 2770 2620 2470 2570 2670
13 9880 4280 3100 2770 2570 25620 2570 2870
14 7760 3990 3100 2720 2570 2520 2570 2870
15 8370 3990 3210 2990 2570 2570 2620 2670
16 5800 3990 3330 3850 2570 2520 262 2670
17 5800 3990 3210 3330 2570 2520 2620 2670
18 9810 3990 3100 3100 2570 2520 2620 2670
19 9000 3990 2990 2990 2620 2520 2620 2620
20 7960 3850 2990 2990 2620 2520 2620 2870
21 7160 3850 2990 2990 2620 2520 2570 2870
22 6760 3710 2990 2990 2570 2470 2570 3580
23 6370 3850 2990 2880 2570 2470 2620 3990
24 5990 3580 2990 2880 2570 2520 2620 3330
25 5620 3450 2990 2820 2570 2520 2820 3330
26 5260 3450 2990 2770 2570 2520 2570 3450
27 5090 3450 2990 2770 2570 2520 2470 3210
28 - 4920 3580 2990 2770 2570 2520 2520 2990
29 4750 3580 2940 2820 2620 2520 2620 2880
30 4590 3710 2940 2770 2570 2520 2570 2820
31 4590 2880 2620 2520 2880
Mean 5920 3990 3170 2890 2610 2530 2570 £830
Ac.Ft, ’
for 364000 237000 195000 172000 160000 156000 153000 174000
Month : )
NOTE: This is a permanent station of the Water Resources Branch of the

U. S. Geological Survey established at Xennett in 1925. This sta-
tion is maintained throughout the year, but the record is given
here for the period of the irrigation season only.
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TABLE 5

DISCHARGE OF SACRAMENTO RIVER NEAR RED BLUFF

oo

3

[

\) .

: Daily Discharge in Second-feetl

Day :Mar. Apr, May Jun. Jul. Aug,. SePe Octe,

5430 5430 4200 3150 2980 2640 - 2640 2720
5210 5650 4200 3150 2000 2640 2640 2720
5100 5430 4200 3150 2810 2640 2640 2640
5000 5320 4100 3060 2810 2640 2640 2720
5000 5210 4010 2980 2810 2560 2640 2810

4900 5100 3920 2980 2900 2560 2720 2720
4790 5000 3830 2980 2810 2560 2720 2720
4690 5000 3660 2980 2810 2560 2640 2810
4690 4900 3660 2980 2720 2560 2720 2900
10 5000 4690 3580 2980 2720 2560 2720 2980

O OGO BN

11 6120 4690 3580 2980 2720 2560 2720 2980
12 15300 4790 3490 2980 2720 2560 2640 2980
13 13700 5100 3490 2900 2720 2480 2640 2980
14 10200 5100 3490 2980 2640 2560 2640 2980
15 8300 4790 - 3580 3400 2640 2560 2640 2980

16 7160 4690 5660 4790 2720 2560 2640 2980
17 6890 4690 3660 4790 2720 2560 2640 2980
18 9360 . 4690 3580 3920 2720 2560 2640 2980
19 13700 4590 3320 3660 2720 2560 2640 2980
20 10900 4390 3320 3580 2720 2560 2640 2980

21 9540 4390 3320 3490 2640 2640 2640 2980
22 8910 4300 3320 3400 2640 2640 2640 3400
23 8300 4390 3240 3240 2640 - 2560 2640 4900
24 7710 4590 3240 3150 2640 2560 2720 4590
25 7160 4200 3490 3060 2640 2640 2720 4100

26 6890 4100 3580 2980 2640 2640 2810 4490
27 6630 4100 3400 2a80 2640 2560 2720 3920
28 6370 4100 3320 2980 2640 2640 2720 3740
29 6120 4100 3320 2980 2640 2640 2720 3660
30 5880 4200 3240 2900 2640 2640 2810 3580

31 5650 3150 2640 2640 3490
Mean 7440 4720 3590 3250 2720 2590 2680 3240
Ac.Fts |

for 457000 281000 221000 193000 167000 159000 159000 199000
Month

NOTE: This is a permanent station of the Water Resources Branch of
the U, S. Geological Survey located near the site of the pro-
posed Iron Canyon Dam: Mile 198.6 above Sacramento. This sta-
tion is maintained throughout the year, but the record is given
here for the period of the irrigation season only.
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TABLE 6

DISCHARGE OF SACRAMENTO RIVER AT BUTTE CITY

: Daily Discharge in Second-feet
D8y \Way  Jum, _ Jul, _Aug. _ Sep., _ Octs

2690 1810 1560 1100 1400 2430
2760 1750 1510 1130 1400 2430
2760 1690 1480 1130 1440 2360
2690 1640 1450 1140 1500 2360
2560 1640 1420 1150 1550 2360
2500 1580 1390 1120 1560 2360
2430 1580 1370 1130 1640 2360
2430 1580 1330 1140 1750 2360
2300 1580 1300 1160 1810 2430
10 2240 1560 1260 1160 1870 2500
11 2170 1550 1230 1150 2050 2560
12 2050 1580 1190 1140 2110 2560
13 1990 1580 1160 1080 2110 2620
14 1990 1570 1120 1080 2110 2690
15 1930 1690 1100 . 1100 2110 2690
16 1930 1930 1080 1160 2240 2760
17 1990 2690 1090 1180 2300 2760 .
18 2050 3230 1100 1200 2300 2820
19 1990 2760 1090 1230 2300 2820
20 1870 2430 1110 1220 2300 2880
21 1810 2360 1120 1220 2360 2820
22 1730 2300 1130 1250 2300 2820
23 1750 2110 1110 1260 2300 2950
24 1690 2050 1080 1250 2300 4040
25 1870 1230 1070 1230 2360 4200
26 1930 1870 1060 1230 2360 3900
a7 2110 1750 1060 1250 2360 4200
28 2050 1690 1080 1240 2360 3900
29 1990 1580 1080 1260 2300 3670
30 1930 1560 1070 1330 2300 3800

© O ~T U s R DO

3L 1870 1110 1370 3520
Mean 2120 1890 1200 1190 2040 2930
Ac.Fte

for 131000 112000 73800 73200 121000 180000
Month

NOTE: Gagings taken near Butte City Bridge, Mile 115.8
above Sacramento. Station maintained by Water
Resources Branch of the U, S. Geological Survey
under cocperative agreement,
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TABLE 7

DISCHARGE OF SACRAMENTO RIVER AT COLUSA

: Dajly Discharge in Second-feet

Day  ay Jun, Jul, Aug, Sepe Oct,

1 2620 1660 1320 952 1260 2490
2 2540 1600 1290 925 1230 2490
3 2620 1500 1260 952 1260 2410
4 2540 1470 1230 952 1290 2410
5 2460 1470 1230 1010 1400 2410 -
6 2300 1440 1200 1000 1430 2410
7 2220 1410 1140 972 1430 2410
8 2300 1380 1090 1000 1540 2410
9 2220 1380 1040 1000 1680 2410
10 2060 1350 952 1000 1740 2490
11 1990 1350 925 1000 1930 2570
12 1850 1380 925 972 2050 2660
13 1850 1410 925 945 2090 2660
14 1780 1380 870 018 2090 2660
15 1740 1470 870 918 2130 2750
16 1740 1800 845 972 2130 2750
17 1850 2050 870 1000 2290 2750
18 1920 3130 845 1030 2330 2840 .
19 1920 2770 870 1060 2330 2930
20 1780 2360 898 1080 2410 2930
21 1800 2200 898 1110 2410 2930
22 1660 2120 870 1080 2410 2840
23 1530 2120 870 1110 2410 2840
24 1500 1910 845 1110 - 2330 3820
25 1560 1740 820 1060 2410 4700
26 1770 1830 845 1060 - 2410 4400
a7 1910 1530 870 1060 2410 4400
28 1910 1470 845 1080 410 4400
29 1910 1410 845 1110 2330 4000
30 1840 1320 845 1170 2410 3800
31 1770 898 1200 : 3600
Mean 1980 1700 969 1030 2000 3020
Ac.Ft.

for 122000 101000 59600 63300 119000 186000
Month

NOTE: Gagings taken near:Colusa Bridge, Mile 89.4 above
Sacramento, Station maintained by Water Resources
Branch of the U, S. Geological Survey under coop-
erative agreement.

DWR-322
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. TABIE 8

DISCEARGE OF SACRAMENTO R. BELOW WILKINS SIOUGH

Daily Discharge in Second-feet

Day tApr. May Jun. Jule Aug, SePe Octe
1 1610 898 476 56 778 2430
2 1520 733 452 148 812 2520
3 1540 632 446 172 760 2430
4 1600 597 366 150 812 2380
5 1460 564 321 188 882 2380
6 1380 542 361 227 1000 2380
7 1380 537 285 227 970 2430
8 1600 525 226 195 - 1080 2380
9 1410 499 226 224 1210 2380

10 13%0 490 176 254 1320 = 2430

11 1050 411 66 254 1400 2480

12 018 395 65 251 1560 2520

13 , 845 405 126 254 1760 2560

14 843 427 86 . 233 1840 2610

15 768 496 86 224 - 1890 2660

16 . 2650 742 801 148 287 1980 2660

17 2340 833 830 140 326 2070 2700

18 2100 1090 1270 107 350 2160 2750

19 1960 1210 2140 77 347 2200 2800

20 1820 1110 1940 126 362 2250 2900

21 1720 895 1540 110 4186 2300 °~ 2900

22 1730 667 1490 86 470 2340 2850

23 1900 " 539 1380 66 452 2340 2800

24 1800 479 1370 93 485 2340 2950

25 1700 602 1140 66 464 2340 3780

26 1840 675 94.3 - 104 470 2380 4050

27 1860 804 781 135 485 2380 3940

28 1660 289 679 169 515 2430 4050

29 1580 957 627 26 560 2430 3880

30 1550 992 517 40 638 2380 3660

31 ; 914 42 708 3560

Mean *1880 1050 854 171 335 1750 2880
Ac, Pt .

for *¥56000 64800 50800 10500 20600 10400C 177000
Month '

NOTE: Station newly established August 1, 1931 at Mile 62.9,
a short distance below Wilkins Slough Pumping Plant of
Reclamation District 108, Maintained by Water Resources
Branch of U, S. Guological Survey under cooperative agree-
menta. ' -
Discharge prior to August 1lst is computed from gage height
record at Tisdale plant of Sutter Mutual Water Company
(Mile 63.75 L) and rating curve based upon measurements

% at new station and Tisdale Plant gage heights,
15 dayse
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. TABIE 9

DISCHARGE OF SACRAMENTO RIVER AT KNIGHTS LANDING

: Daily Discharégrin Second~-feet

Day . May  Jum. o Jul. Aug, Sep.  Oct.
1 2200 1750 778 302 1180 2590
2 2200 1810 708 320 1280 2650
3 2150 1430 672 350 1280 2650
4 2260 1300 620 430 1280 2650
5 2370 1200 568 430 1280 2530
6 2150 1140 550 460 1400 2470
7 2000 1100 505 505 1450 2410
8 2150 1060 445 520 1500 2410
9 2200 995 403 550 1550 2470
10 2050 955 378 585 1750 2530
11 1750 875 345 585 1910 2530
12 1480 855 308 602 2080 2530
13 1300 855 300 602 2300 2590
14 1340 875 318 638 2350 2590
15 1250 Q75 320 602 2410 2650
16 1300 1120 202 585 2470 2710
17 1340 1250 . 300 590 2590 2770
18 1700 1560 292 642 2650 2830
19 1950 2200 272 678 2710 2770
20 2000 2480 265 878 2710 2770
21 1680 2200 270 695 2710 2770
22 1300 2050 270 755 2710 2770
23 1040 1900 260 835 2650 2770
24 915 1800 258 835 2650 3070
25 995 1560 298 875 2650 3850
26 1120 1380 330 - 875 2650 4100
27 1560 1200 385 895 2650 3980
28 2100 1060 380 935 2650 4100
29 2260 1020 358 980 2650 3980
30 2000 895 310 1050 2530 3730
31 1900 295 1120 3610
Mean 1740 1360 389 661 2150 2930
Ac.Ft. -
for 107000 80900 23900 40600 128000 180000
Month
NOTE: Gagings are taken at the Railroad Bridge at Knights

Landing at Mile 34,0 above Sacramento and therefore
include the water entering the river from the Back
Borrow Pit of Reclamation Districts 787 and 108,
Station maintained by Water Resources Branch of the
U. S. Geological Survey under cooperative agreement.
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TABLE 10

DISCHARGE OF SACRAMENIO RIVER AT VERONA

Daily Discharge'in Second-feet

Day

:Mar.,  Apr. May Jun, Jul. Aug, SeDe Oct,
1 11800 9680 4370 2550 1060 345 1550 3600
2 11500 9320 4230 2280 _ 950 ' 407 1670 3720
3 10900 2320 4370 2020 905 473 1720 3840
4 10600 9140 4510 1830 846 603 1630 3720
5 10200 8620 4510 1650 811 579 - 1670 3600
6 9860 8110 4090 1560 755 579 1850 3480
7 9680 7600 3680 1520 707 615 1940 3300
8 9500 7280 3950 1480 616 603 1980 3350
Q 9140 7120 3950 1400 532 628 2080 3540
10 8790 6800 . 3550 1320 507 674 2280 3650
11 9140 6480 3100 1180 448 648 2570 3570
12 10400 6000 2610 1240 394 701 2950 3420
13 14300 6000 2440 1230 377 757 3220 3380
14 17600 5680 2440 1220 399 709 3360 3360
15 18600 5530 2380 1360 399 771 3500 3480
lg 17200 5230 2440 1560 377 743 3500 3720
17 15500 4790 2500 1780 360 736 3710 - 3840
18 14500 4510 2910 2280 328 834 3780 3720
19 17000 4370 3420 - 3290 311 883 3920 3600
20 21300 4230 3290 3420 306 876 3920 3600
21 22400 4090 2610 2910 317 876 3850 3480
22 21100 3950 2070 2670 ‘322 965 3850 3600
23 19300 3950 1740 2550 304 1120 3710 3720
24 18000 4230 1600 2440 304 1120 3780 4640
25 16500 4510 1700 2070 345 1190 3710 6260
26 14900 4230 1830 1780 385 1150 - 3780 6260
27 13700 4230 27 30 1560 418 1150 3780 6110
28 12800 4230 3680 1360 462 1270 3780 6260
29 _ 12000 4370 3680 1400 429 1350 3640 5960
30 11100 4370 3030 1240 375 1350 34.30 5510
31 10200 2790 345 1430 5210
Mean 13900 5930 3100 1870 497 846 3000 4150
Ac oFt.

for 855000 35z000 191000 111000 30600 52000 179000 255000
Month

- NOTE: This station is located at Mile 19.6 above Sacramento below the
Jjunction of the Feather with Sacramento River. It is just above
the mouth of "Cross Canal", main drain of Reclamation District
1001, and is-only a short distance above the upstream limit of
the tide effect, Station maintained by Water Resources Branch
of the U, S. Geological Survey under cooperative agreement.
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TABLE 11

DISCHARGE OF SACRAMENTO RIVER AT SACRAMENTO

DWR-322
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: Daily Discharge in Second-feet

2990

~ Day :Mar, Apr.  May Jun. Jul, Aug, Sep. Oct.
1 12800 11400 7010 2900 841 -3 1310 3670
2 12500 11500 6800 2490 698 106 1430 3790
3 11800 11600 6920 2180 702 162 1530 3920
g 11600 11200 7010 1930 692 286 1410 3850
5 11400 10500 6990 1700 610 230 1440 3690
6 11100 10100 6520 1590 503 206 1670 3570
7 10700  1Q100 6130 1560 409 237 1800 © 3360
8 10500 10100 6220 1560 348 219 1840 3420
9 10000 9570 5470 1420 221 2683 2010 3590
10 9630 9070 5010 1310 209 319 2300 3760
11 10200 8870 4450 1170 78 250 2610 3660
12 13600 8270 3950 1180 61 345 2940 3520
13 16600 7970 3770 1130 51 373 3220 3460
14 19400 7530 3690 1080 58 369 3360 3450
15 20200 7090 3960 1220 25" 402 3510 3580
16 18700 6710 3710 1490 8. 369 3520 3760
17 17100 6550 3820 3750 -25 343 . 3750 3860
18 18100 6650 4100 4070 =79 455 3810 3760
19 24900 8740 4520 4490 =63 492 3970 3630
20 25800 6630 4010 4130 =91 - 480 3990 3710
21 26000 6400 3040 3350 ~131 492 3910 5560
22 24800 6500 2530 2950 -112 600 3940 3660
23 22500 6460 2230 2710 -121 ' 754 3780 3790
24 20900 6370 2080 2500 -111 . 735 3840 5010
25 19200 6230 2160 2090 -89 799 3800 6970
26 17100 5000 3460 1740 15 782 3890 6820
27 15600 7170 4500 1450 50 737 3910 6800
28 14400 . 7520 4670 1220 115 929 3890 6790
29 13500 7740 4380 1250 26 1010 3710 6360
30 12500 7490 3550 1100 - 48 1020 3490 5820
31 11500 3310 , -7 1130 5520
~ Mean 16000 8200 4520 2080 © 160 480 4330

Ac.Ft.

for 981000 488000 278000 124000 9830 29500 178000 266000

Month

NOTE: This represents the flow past Sacramento (below the City of
Sacramento intake) to the Delta, The discharges of this table
have been computed by adding to the measured Verona discharges
the measured inflow of return water and American River and sub-
tracting therefrom the measured diversions between Verona and
Sacramento, A gaging station is not maintained at Sacramento

because of tidal action.
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DISCHARGE OF FEATHER RIVER AT NICOLAUS

TABLE 13

e —— o - ——
H Daily Discharge in Second-feet
D&y ey Tun. Tul, AUg. Sepa Octe
1 2040 569 91 0 174 796
2 2000 1498 72 81 199 844
3 2040 441 49 192 195 932
4 1950 378 52 120 199 1010
5 1720 317 62 84 204 868
6 1520 288 36 49 208 653
7 1360 275 32 50 252 590
8 1360 239 95 57 318 724
9 1270 223 °} - 54 329 948
10 1180 223 le4d 33 406 1000
11 10¢0 223 6] 32 490 772
12 1000 197 0 43 590 632
13 910 182 0 47 611 604
14 820 170 0 46 732 576
15 885 193 0 54 716 764
16 950 223 0 76 724 288
17 885 250 0 78 780 1020
18 852 561 0 57 812 932
19 820 547 0 46 844 796
20 748 460 0 47 844 639
21 564 404 0] 66 730 611
22 514 369 0 94 611 844
23 470 300 0.5 125 646 1020
24 481 246 0 130 700 2700
25 508 227 0.7 154 740 2800
26 569 208 0 132 780 1940
27 . 1580 164 36 130 820 2080
28 1720 197 1% 127 700 1900
29 1260 201 0.7 103 590 1620
30 950 136 546 113 597 1400
31 736 26 135 1280
Mean 1120 297 15.2 82.4 551 1110
Ac.Ft.
for 68900 17700 9395 5070 32800 68200
Month
I\I/)Ic_mthly
Belon 2458 3008 1002 2568 520 1
Nicolaus
Discharge
£, Sactoege400 14700 0 2500 32300 68200

Acre-feet

NOT%: Station moved in 1931 to Mile 9.3 above mouth of
river and 0.l mile below Nicolaus
by Water Resources Branch of U, S. Geological Survey
under cooperative agreement.

Bridge.

Maint ained

DWR-322
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TABLE 11

DISCHARGE OF SACRAMENTO RIVER AT SACRAMENTO

41

Daily Discharge in Second-feet

Month

Day :Mar. Apr., May Jun. Jul. Aug, Sep. Oct.
1 12800 11400 .7010 2900 841 -3 1310 3670

2 12500 11500 6800 2490 698 106 1430 3790

3 11800 11600 6920 2180 702 162 1530 3920

£ 11600 11200 7010 1930 692 286 1410 3850

5 11400 10500 6990 1700 610 230 1440 3690

6 11100 10100 6520 1590 503 206 1670 3570

7 10700 1Q100 6130 1560 409 237 1800 3360

8 10500 10100 ' 6220 1560 348 219 1840 3420

9 10000 9570 5470 1420 221 268 2010 3590
10 9630 9070 5010 1310 209 319 2300 3760
11 10200 8870 4450 1170 78 250 2610 3660
12 13600 8270 3950 1180 8L 345 2940 3520
13 16600 7970 3770 1130 51 373 3220 3460
14 19400 7530 3690 1080 58 369 3360 - 3450
15 20200 7090 3960 1220 25 402 3510 3580
16 18700 6710 3710 1490 8 369 3520 3760
17 17100 6580 3820 3750 -85 343 . 3750 3860
18 18100 6650 4100 4070 =79 455 3810 3760
19 24900 6740 4520 4490  -63 492 3970 3630
20 25800 6630 4010 4130 -9l 480 3990 3710
21 . 26000 6400 3040 3350  ~131 492 3910 3560
22 24800 6500 2530 2050 @ =112 600 3940 3660
23 22500 6460 2230 2710 =121 754 3780 3790
24 20900 6370 2080 2500  ~111 = 735 3840 5010
25 19200 6230 2160 2090 -69 799 3800 6970
26 17100 5900 3460 1740 15 782 3890 6820
27 15600 - 7170 4500 1450 50 737 3910 6800
28 14400 7520 4670 1220 115 929 3890 6790
29 13500 7740 4380 1250 26 1010 3710 6360
30 12500 7490 3550 1100 46 1020 3490 5820
31 11500 3310 -7 1130 5520

_ Mean 16000 8200 4520 2080 © 160 480 2990 4330

Ac.Ft. )

for ~ 981000 488000 278000 124000 9830 29500 178000 266000

NOTE: This represents the flow past Sacramento (below the City of

Sacramento intake) to the Deltas

The discharges of this table

have been computed by adding to the measured Verona discharges
the measured inflow of return water and American River and sub-
tracting therefrom the measured diversions between Verona and

Sacramento,

A gaging station is not maintained at Sacramento
because of tidal action.
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TABLE 12

DISCHARGE OF BUITE CREEK NEAR EAST SIDE HIGHWAY

R Daily Discharge in Second-feet

D&y T ey Fune  Jule  Augz.  Seps  Oct.
1 10 22
2 9 21
3 7 20
4 6 20
5 4 20°
8 3 | 20
7 1 1 20
3 1 = 20
9 2 o 20
10 2 e 19
11 2 ; , , o 18
12 2 | . . 17
13 2 = B = o 15
14 2 o o o = 13
15 31 2 a i a | 12
16 31 2 o o o , 10
17 31 2 8
18 30 3 6
19 28 3 o o o 4 4
20 27 3 vz = 1 12 3
21 25 3 | 1 1 16 1
22 24 3 1 1 { 22 1
23 22 3 22 1
24 21 3 22 1
25 19 3 22 2
26 18 3 23 3
27 18 3 23 4
28 15 3 23 6
29 13 3 23 8
30 12 3 23 10
31 3 12
Mean D26 3.3 7.8 11.5
Ac,Ft. -
for  **720 200 466 708
Month

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

* Beginning of record for season.
** 16 dayse
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TABLE 13

DISCHARGE OF FEATHER RIVER AT NICOLAUS

T : Daily Discharge in Second-feet
Day . May Jun. Jul, Auge SePa Octe
1 2040 569 91 0 174 796
2 2000 408 72 81 199 844
3 2040 441 49 192 195 932
4 1950 378 52 120 199 1010
5 1720 317 62 84 204 868
6 1520 288 36 49 208 653
7 1360 275 32 50 252 590
8 1360 239 945 o7 318 724
9 1270 223 9 54 329 948
10 1180 223 l.4 33 406 1000
11 1060 223 0 32 490 772
12 1000 197 -0 43 590 632
13 910 182 0 47 611 604
14 820 170 0 46 732 576
15 885 193 0 54 716 764
16 950 223 0 76 724 288
17 885 250 0 78 780 1020
18 852 561 0 57 812 932
19 820 547 0 46 844 796
20 748 460 0 47 844 639
21 564 404 0 66 730 611
22 514 369 0 94 611 844
23 470 300 0.5 125 646 1020
24 481 24.6 0 130 700 2700
25 508 227 0.7 154 740 2800
26 569 208 0 132 780 1940
27 . 1580 164 36 130 820 2080
28 1720 197 1% 127 700 1900
29 1260 201 0.7 103 590 1620
30 950 136 S4B 113 597 1400
31 736 246 135 1280
Mean 1120 297 15,2 82.4 551 1110
AcJFt.
for 68900 17700 935 5070 32800 68200
Month '
I\D/Ic_:n‘chly :
Below o458 3008 1002 2568 520 1
Nicolaus
Discharge '
£0,Sact0466400 14700 0 2500 32300 68200
Acre-Teet

NOTZ: Station moved in 1931 to Mile 9.3 above mouth of
river and O.l mile below Nicolaus Bridge. Meintained
by Water Resources Branch of U, S. Geological Survey
under cooperative agreement.
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TABLE 14

DISCHARGE OF AMERICAN RIVER AT SACRAMENTO

Cm———-

.
.

Daily Discharge in Second-feet

DaY . Ffay  Tun.  Jule  Aug.  Sep. Ot
1 3120 780 204 63 52 123
2 3070 870 186 85 47 117
3 3020 620 241 78 44 126
4 2980 546 230 84 40 127
5 2940 468 198 62 4.6 130
6 2900 468 182 62 50 136
7 2860 493 142 59 49 120
8 2610 519 189 57 64 128
9 1970 434 164 50 74 113
10 184.0 418 177 50 82 141
11 1830 402 126 59 102 143
12 1840 350 138 74 90 125
13 1790 343 157 32 99 143
14 1740 287 137 34 85 149
15 2080 274 122 48 72 154
16 1770 269 127 48 73 98
17 1650 2320 133 34 76 72
18 1510 2130 110 56 81 78
19 1430 1580 90 41 88 74
20 1140 1060 87 37 103 106
21 921 . 811 62 50 109 115
22 921 670 81 50 122 92
23 943 546 84 50 110 26
24 866 476 71 60 117 409
25 877 395 80 70 109 747
26 2060 350 85 85 137 602
27 2220 308 20 60 150 722
28 1440 280 56 61 - 130 555
29 1130 246 28 56 120 425
30 943 226 60 54 108 337
31 943 52 54 337
Mean 1850 625 125 56.9 87.6 221
Ac Pt
for 114000 37200 7690 3500 5210 13600
Month
Monthly
Diversions
Below 61 26 44 45 28 18
Gaging
Station
Discharge
- to Sacto. '
River 114000 37200 7650 3460 5180 13600
Acre-Tfeet

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

DWR-322
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TABLE 15

DISCHARGE OF MOKELUMNE RIVER AT WOODBRIDGE

: Daily Discharge in Second-feet
:Max. ApPT o May Jun, Jule Aug. Sepe Octe

Day
1 124 7 9.5 10 6¢5 471 188 4,1
2 120 7 9 10 64D 245 545 2D
3 106 7 9 10 645 303 3¢9 265
4 104 7 10 10 6e5 322 37 2.6
5 106 7 9.5 10 B0 334 4,3 2¢6
6 108 7 10 10 6.5 315 443 246
7 106 7 10 10 7 436 45 2eD
8 110 7 10 11 7 511 45 2D
9 107 6 10 11 7 348 4e6 2e4
10 105 5 11 11 7 251 4e6 245
11 83 15} 10 11 6 315 446 2.6
12 32 5.5 10 11 4e3 356 443 28
13 11 5.0 10 11 4ol 191 44l 28
14 9.5 8 11 11 Selk 06 369 248
15 12 B8e5 14 12 Bed 132 349 340
16 13 7 15 12 3 el 149 306 2.8
1" 14 645 15 12 366 270 3e6 340
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