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" REPORT OF
SACRAMENTO-SAN JOAQUIN WATER SUPERVISION
FOR 1946

SACRAMENT O-SAN JOAQUIN WATER SUPERVISION

Water supervision activities, resulting from the efforts of the first Sacra-
mento-San Joaquin River Problems Conference and its Permanent Committee working with
the former Division of Water Rights, were inaugurated in 1924, A complete description
of the origin, history and conduct of the work is found in the 1924 and 1926 Biennial
Reports of the former Division of Water Rights, in Bulletin Number 4 of that Division,
and in Bulletin Number 23 of the succeeding Division of Water Resources. The latter
bulletin brings together all data and measurements obtained in the first five-year
period, 1924 to 1928, inclusive. Annual Water Supervision reports for subsequent
years are in separately bound books similar to this reporte.

Objectives
At the outset, the objective of the work of Water Supervision in the valley

floor areas along the Sacramento and San Joaquin river system was to afford relief to
water users from the difficulties of obtaining irrigation supplies occasioned by un-
coordinated diversions during years of substantially subnormal runoff. The situation
called for a voluntary regulation of diversions in order to alleviate as far as possible
the damage from the serious shortages in the water supplies needed for irrigation, muni-
cipal consumption, salinity control in the Sacramento-San Joaquin Delta, and navigation
purposes. Equitable coordination of diversions was accomplished primarily through the
Water Supervision program.

There is no agreement between the water users under which a watermaster might
distribute the natural water supply equitably to those entitled to receive it, but it
appears inevitable that such an agreement, embracing a definite schedule of relative
water rights, will be developed. Its realization will require, however, reliable data,
covering a long period of years, on the actual diversions and uses of water, stream
flows, return water flows and salinity encroachment into the Sacramento-San Joaquin
Delta. Looking toward that end, it has been the objective of the Division of Water
Resources through its Water Supervision work, to collect and record all of the basic
hydrographic data necessary to formulate an intelligent and practicable agreement
defining the respective water rights of the parties affected in the area covered.

Scope of Work

The area embraced by the Sacramento-San Joagquin Water Supervision work lies
on the Sacramento and San Joaguin valley floors. It speeifically covers all of the
lands irrigated from the Sacramento River between Redding and Sacramento, including
those irrigated from the Colusa Trough, Back Borrow Pit, Knights Landing Ridge Cut, and
Yolo By-Pass above West Sacramento, from Lower Butte Creek and Butte Slough, from the
Feather River below Oroville, from the Yuba River below Smartville, from the Sutter By-
Pass and Sacramento Slough, from the American River below Fairoaks, from the San
Joaquin River between Fremont Ford Bridge (Stevinson-Gustine Highway) and Mossdale
Bridge, from the Merced River below Snelling, from the Tuolumne River below La Grange,
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and from the Stanislaus River below Kmights Ferry, and the irrigated areas lying on the
nypland" side of and receiving water from the San Joaquin River between Mossdale Bridge
and Stockton, 0ld San Joaquin River and Tom Paine Slough. The cooperative activities

of the U. S. Bureau of Reclamation during 1946 make 1t possible to increase the area
covered by data in this report to include the lands along the San Joaguin River upstream
from Fremont Ford Bridge to Friante. The area covered and its geographical relatlion to
the Central Valley Drainage Basin are shown on Plate l.

Water Supervision Activities

The work of the Sacramento-San Joagquin Water Supervision unit of the Division
of Water Resources is divided into two portions, field work, mainly during the spring,
summer and fall months, and office work during the winter and early spring months.

The field activities include:

(1) Measurement of stream flow passing the many recording stations
along the river and dralnage channels;

(2) Measurements of the amounts of water diverted and collection of
records of use by each water user;

(3) Measurements of the amounts of water returned to natural channels,
through drainage plants or gravity drains, for possible re-use;

(4) Obtaining an annual census of irrigated acreages and crops supplied
by either a primary, or a return water supply, or bothj

(5) Cooperation with and assistance to water users in connection with
individual problems of diversion; and

(6) Assistance with hydrographic activities of cooperating publlc and
private agencies.

The office work comprises mainly the assembly, computation and analysis of
hydrographic and other data collected during the field season for presentation in the
annual report of Water Supervision. This report contains the baslc records of water
supply available to and the use of water by each user of water from the stream covered
in the area. The computation of stream flow and return water involves the conversion
of the daily records to figures showing the daily flows in second feet and month
run-offs in acre feet. The computation of the amounts of water diverted by each water
user involves the reduction of data showing the operation of his diversion plant, its
electric power consumption, and its efficiency. The results of the determinations are
then compiled in comparison and summary tabulations for the purpose of giving basic
records that are readily usable by all interested parties. The office work also
includes the preparation of certain hydrographic data in form to be used as a guide J
in the ensuing season's field worke

Hydrographic Activities of Cooperating Agencies

The United States Geologic Survey, Water Resources Branch, through continued
cooperative agreements with the Division of Water Resources, has maintained a series of
stream gaging stations in the Sacremento and San Joaquin valleys. The work is done by
one of its engineers who works out of Sacramento, utilizing the office facilities of
the Division of Water Resources. Stream flow rating measurements and the office work
of compiling the records have been conducted cooperatively by the Federal engineer and
the State Water Supervision engineers.

The Modesto Irrigation District, the Oakdale Irrigation District, the South
San Joaquin Irrigation District, and the Turlock Irrigation District in the San Joaquin
Valley have cooperated with the Water Supervision engineers by assisting in the
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installation of certain recorder equipped stream gaging stations and are continuing to
cooperate by operating the recording instruments at those stationse.

The City of San Francisco Public Utilities Commission, Hetch Hetchy Water
Supply, has continued to cooperate with the Water Supervision engineers by maintaining,
operating and compiling records from a series of stream gaging stations on the San
Joaquin, Tuolumne and Stanislaus rivers in the San Joaquin Valleye

The United States Bureau of Reclamation, through its offices at Sacramento,
Colusa, Chico and Modesto, has cooperated by operating certain recorder equipped stream
gaging stations, by furnishing records of flow from certain stations, by making stream
flow rating measurements and by measuring the quantities of water diverted by many of
the pumping plants along the main stream of the Sacramento and San Joaquin rivers. The
work of the State Water Supervision engineers was increased in the 1946 season in order
to afford the Bureau current monthly preliminary estimates of flow and diversion quan-
tities along the Sacramento River as affected by releases from Shasta Reservoir and
along the San Joaquin River as affected by releases from Friant Reservoir (Millerton
Lake). This additional cooperation necessitated monthly conferences at the Bureau's
field offices between its engineers and State Water Supervision engineers in order to
preliminarily compute the monthly diversions. The final computations of the diversion
guantities, as shown in this report, are the result of giving full consideration to all
measurements and records of operation during the entire season for each individual
diversion.

The specific degree of cooperation by these agencies with the Water Supervision
engineers is detailed in footnotes on the many stream flow tabulations contained in this

reporte

SHASTA AND FRIANT RESERVOIR OPERATIONS

Shasta Reservoir on the Sacramento River above Redding was first used to store
water for irrigation use during the winter of 1943-44 and releases for supplemental
irrigation water along the Sacramento River commenced in the late spring of 1944. The
release of water from the reservoir during 1944, 1945 and 1946 changed substantially the
natural regimen of flow of the Sacramento River and in many respects greatly benefited
conditions along that stream. However, it also has created added diversion problemse.

Friant Reservoir on the San Joagquin River near Friant was first used tc store
water for irrigation use during the winter and spring of 1943-44 and the first releases
for supplemental irrigation water occurred during 1944. Releases were made during 1946
for regulating and supplementing the irrigation supplies along the San Joaquin Rivere.

The operations of the Shasta and Friant reservoirs are directed by the United
States Bureau of Reclamatione.

Reservoir Data

Shasta Reservoir is created by a gravity concrete dam, 500 feet high abcve low
water level, located 13 miles upstream from Redding. The ultimate gross capacity of the
reservoir with spillway gates installed is 4,500,000 acre-feet, of which a space of
4,000,000 acre-feet will be available for the active storage of water and 500,000 acre-
feet of space will be reserved for silt deposits and to create head for the generation
of power. The spillway steel drum gates have not been installed and the present capacity
of the reservoir to the fixed lip of the spillway is only 3,714,000 acre-feete The

(o I o . 5 3
mate storage capacity will be filled every year when the natural stream runoff from
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above the dam is equal to or exceeds the normal amount. Water from the reservoir is

conveyed down the Sacramento Valley in the channel of the Sacramento Rivere.

Friant Reservoir, on the San Joaquin River, is created by a gravity concrete
dam, 274 feet high above low water level, located at the base of the foothills about 20
miles northeast of Fresno. The ultimate gross capacity of the reservolr with spillway
gates installed, is 520,000 acre-feet, of which a space of 404,000 acre-feet between the
top of the spillway gates at elevation 578 feet and the bottom of the Friant-Kern Canal
outlet at elevation 459.4 feet will be available for the storage of water for flood
control and to supply irrigation demands in the San Joaquin Valley. It is planned to
ultimately convey the major portion of the water from Friant Reservoir through the
Madera and Friant-Kern canals to lands north and south of the San Joaquin River in
Madera, Fresno, Kings, Tulare and Kern counties. During 1946, however, the spillway
gates on Friant Dam had not been installed so the capacity of Friant Reservoir available
for the storage of water for irrigation was the 350,000 acre-feet of space between the
fixed crest of the spillway at elevation 560 feet and the bottom of the Madera Canal
outlets at elevation 442.2 feete The Friant-Kern Canal was in course of construction
during 1946 and no water -was diverted therethrough.

Shasta Reservoir Operation - 1946

The Shasta Reservoir has been constructed as a multi-purpose project. It is
designed to furnish water for (1) irrigation in the Sacramento and San Joaquin valleys,
including the Sacramento-San Joaquin Delta area; (2) salinity control in the Delta by
maintaining a flow in the lower Sacramento River sufficient to repel the intrusion of
salt water from Suisun Bay; (3) navigation on the Sacramento River above Sacramento to
Chico Landing; and (3) the generation of hydro-electric power. The reservoir will also
be used to control floods in the Sacramento River downstream from the dam.

Although the storage of water in the reservoir commenced in the early part of
the winter of 1943%-1944, the ensuing season's subnormal runoff into it was not suf-
ficient to completely fill the reservoir. However, the United States Bureau of Reclama-
tion wes able to release sufficient stored water throughout the irrigation season of
1944 to augment the natural stream flows and thereby facilitate diversions of those
flows by the diverters along the Sacramento River.

During 1945 and 1946 the quantity of water in storage in Shasta Reservoir was
sufficient to afford releases to facilitate the diversions of natural flows by main-
taining higher fiver levels along the Sacramento River, to sustain minimum navigation
requirements of 5000 second feet passing Knights Landing, to supplement irrigation
supplies in the Delta area below Sacramento, and to maintain a flow out of the Delta
into the Suisua Bay sufficient to hold back the line of excess salinity concentration
from the upper bays to a point at the mouth of the two rivers near Pittsburg snd
Collinsville.

A tabulation of the daily amounts of water in storage in Shasta Reservoir
during 1946 is given in Table 12. The daily mean-second-foot-flows as measured below
Shasta Dam at the United States Geological Survey station near Keswick are given in
Table 13. The flows at the Keswick station are the same as the releases from Shasta
Reservoir except for the amounts of inflow between the station and Shasta Dam. The
amounts of this inflow are small during the irrigation season, and can be ignored, so
that the flows at the gaging station can be assumed the same as the releases from the
reservoir during that periode A chart depicting the operation of Shasta Reservoir for
1946, as prepared by the U. S. Bureau of Reclamation, and giving the inflows to the
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reservoir, the amounts released, the water surface elevations and the amounts of water

in storage, is shown on Plate 2.

Friant Reservoir Operation - 1946

The Friant Reservoir will be used only for the storage of water for flbod
control and irrigation purposes. A tabulation of the daily amounts of water in
storage in the reservoir during 1946 is given in Table 67. The daily mean-second-
foot-flows as measured at the United States Geological Survey gaging station below
Friant are given in Table 68. These flows are the same as the releases from Friant
Reservoir except for the amounts of inflow between the station and Friant Dame. The
amounts of this inflow are small during the irrigation season so that the measured
flows at the gaging station are practically the same as the releases from the reservoir
during that period. A chart depicting the operation of Friant Reservoir for 1946, as
prepared by the U. S. Bureau of Reclamation, and giving the same data as are shown by
the chart for Shasta Reservoir, is also shown on Plate 2.

During the 1946 irrigation season water stored in Friant Reservoir (Millerton
Lake) was released both into the Madera Canal and into the channel of the San Joaquin
River. Diversions by the Madera Canal served largely to aid in the replenishment of
ground water supplies in the Madera area. The regulated releases flowing down the
San Joaquin River served not only the irrigation requirements of the lands along that
stream above the head of the Gravelly Ford Canal but also the requirements of the
numerous diversions below that point to as far as Temple Slough.

RUNOFF AND WATER SUPPLY

The variable flows of the streams entering the Sacramento and San Joaquin
valleys on the north and east sides result from the rain storm runoff occurring each
winter and spring season from December to April, the snow melt runoff occurring during
the spring and summer seasons from March through June, and a combination of runoff from
perennial springs and released stored water during the summer and fall seasons. Flood
flows in the valley floor channels are caused by runoffs from rainfall and melting snow
in the mountain areas in excess of mountain reservoir capacities, and by rain storm
runoff from the vast area of minor foothill watersheds and valley floor lands. Some
flood control is accomplished by reservoirs in many of the tributary watersheds includ-
ing those of the Sacramento, Feather, Yuba, Stanislaus, Tuolumne, Merced and San Joaguin
rivers. The extent of the flood flows in 1946 is given by the accompanying tabulations
of daily stream flowse

During the summer irrigation seasons, variations in flow of the streams on the
valley floor are affected, (1) by the combination of diversions for irrigation and of
return»water comprised of both direct surface drainage and seepage from ground water,
and (2) by releases of stored water for irrigation, navigation, salinity control, and
the generation of electric power.

1946 Runoff Summary

A summary of the monthly stream flows, in acre-feet, passing each of the 82
gaging stations considered in this report during.l946 is contained in Tables 1 and 2,
for Sacramento Valley and San Joaquin Valley, respectivelye.

1946 Runoff Comparisons

£ A comparison of the natural runoffs, in per cent of normal, into the Sacramento
a 5 " ;
€Yy past the foothill gaging stations of the major tributary streams is shown in
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Table 3, and a similar comparison is shown in Table 5 for the San Joaquin Valley tribu-

tary streamse.

The 1946 natural runoff of the Sacramento River at Red Bluff is shown to have
been 92 per cent of the mean annual for the 50-year period, 1889-1939.

The 1946 natural runoff for the San Joaguin Valley as measured at Vernalis,
is shown to have been 92 per cent of the mean annual for the 50-year period 1889-1939.

The 1946 natural runoff in all major streams discharging into the Sacramento-
San Joaquin Delta is shown to have been 92 per cent of the mean annual for the 50-year
period 1889-1939.

The average minimum 10-day-flows which have occurred during the irrigation
seasons for the past 23 years at a number of points on the Sacramento and San Joaquin
valleys streams are shown in Tables 4 and 6. It is to be noted from Table 4 that in
1946 the date of minmimum flow at the Keswick station on the Sacramento River occurred
in April. Prior to 1944 the usual time of this occurrence was during July to September.
This change in flow regimen is due to the operation of Shasta Reservoir whereby the
naturally higher flows during the spring season are retained in storage and the lower
flows in the summer season are augmented by releases from storages

Comparisons of average water surface elevations and average flows at various
points along the Sacramento River during the month of July for the subnormal year of
1939, and for the years 1943 and 1946, are given in Table 9. It is apparent from
this comparison that the river water level elevations and flows during the 1946 season,
a year of 92 per cent of normal runoff, would have been approximately the same as
occurred in 1943, a year of nearly normal runoff, had not releases of stored water
from Shasta Reservoir augmented the flowse.

Primary Irrigation Supplies

The flows entering the valley floor during the summer season through the
major streams are considered to be the primary water supply for irrigation. Another
source of supply is the flows available for irrigation in the lower reaches of the
streams resulting from the return of a substantial amount of the flows diverted
upstream. The amounts of primary supplies available for irrigation in the Sacramento
Valley are given in the flow tabulations for those gaging stations located at the
edges of the valley floor, to wit, tables numbered 13, 44, 49, 50, 57 and 61.

In the San Joaquin Valley a different condition exists as regards the primary
water supplies to the area covered by the recordation work of the Sacramento-San
Joaquin Water Supervision. The water supplies for the irrigated areas lying within
the irrigation districts diverting from the Stanislaus, Tuolumne, and Merced rivers
are primary water supplies but their points of ‘diversion are above the upstream gaging
stations, the flows past which are tabulated in this report. The amounts of the
diversions for those districts are given in Table 154, and are practically equal to
the primary water supplies of the streams from which they divert.

Return Water Irrigation Supplies

In the Sacramento Valley the water supplies available for irrigation. from
waters returning to natural channels or to artificial drains are of equal importance
to the primary supplies. All of these return waters which are not diverted on lands
north and west of the Sacramento Delta flow into the Delta and are available for use
in that area. Practically all of the summer flow in Colusa Trough, the Back Borrow
Pit, Knights Landing Ridge Cut, and Yolo By-Pass, varying monthly from 200 to 900



second-feet, is return water derived from diversions from the Sacramento River. A

" similar condition occurs for the flows in the borrow pits of Sutter By-Pass and in
Sacramento Slough which result from both Sacramento River and Feather River diversions.
Along the Feather River, during years of subnormal water supply, practically all of

the primary water is diverted upstream to or at the Sutter-Butte diversion dam, yet
return water flows accumulate below that point in amounts sufficient to afford a

limited supply for all diversionse.

In the San Joaquin River area, the entire water supply available for diversion
during much of the summer season is return water derived from irrigation. This con-
dition prevails along the valley floor reaches of the San Joaquin River below Temple
Slough and its tributaries and branching channels. The exceptions to this condition
are on the Tuolumne and Stanislaus rivers when irregular releases for power generation
below upstream diversion points augment the return water flows. Thus, a flow approxi-
mating ten second feet in each stream at the edge of the valley floor or at Temple Slough
is continuously augmented until an average minimum summer flow in the San Joaquin River
at Vernalis of 1000 second feet is accumulated after deducting the amounts of intervening
diversions.

The amounts of return water flows available for irrigation throughout the

area are given in the stream flow tabulations in this report for the many return water
gaging stations along the channels of the Sacramento and San Joaquin valley floorse.

A detailed discussion of the specific amounts of return water flows and their
relation to the amounts of diversion is presented in the following paragraphs covering
"Use of Water for Irrigation.®

Stream Flow Measurements

Many of the stream gaging stations, the records from which are reported herein,
are maintained, operated and rated, and the flows at them are computed, by agencies
cooperating with the work of the Sacramento-San Joaquin Water Supervision. The methods
used by all cooperating parties are standardized and the results obtained are equally
good. In order to obtain uniformity, however, the Water Supervision engineers cooperate
with the other agencies in obtaining the records for each of the cooperative stations.

Approximately one-half of the gaging stations on streams and drainage channels
for which records are reported herein are maintained, operated and rated, and the flows
at them are computed, solely by the Division of Water Resources through the Water Super-
vision and Flood Control organizationse

; The automatic water stage recorder is in operation at each of the gaging
stations used in this work. The continuous records of water surface elevations at the
stations serve two major purposes in the preparation of the data presented in this
Teport. First, the actual water surface elevations at two ad jacent stations on a stream
afford the means of obtaining the water surface elevations at the pumping plants along
the stream between those stations. These elevations give the pumping heads, which heads,
in turn, become factors in determining the rates of diversion by the pumping plantse
Second, the water surface elevation (gage height) is a factor in determining the flow
of the stream, in second-feet, passing the station.

A stream flow rating is made for each gaging station. This rating gives the

1l i
OWS in second feet for each gage height at the station. Normally this gage height-

flow s 2 3
relation, or rating, is more or less permanent where there is a fixed channel
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and flow regimen at the station. The rating varies however where the bed of the channel
is of loose shifting sand, or heavy weed growth accumulates as the season progresses, or
where there may be backwater effects from downstream conditions. In this latter case

more frequent measurements of flow are made to obtain accurate records of the flow passing
the stations.

Average water surface elevations for 15-day periods during 1946 at various points
along the Sacramento River are given in Table 10 and similar elevations along the San
Joaquin River are given in Table 1ll. Stream flow ratings for the stations along the

Sacramento River for 1946 are given in Table 8.

Preliminary Data from Cooperating Agencies

Some of the stream flow records submitted by cooperating agencies and included
in this report must be considered "Preliminary Data" since this report is published
prior to final preparation of the data for publication by that agency. This condition
is particularly true with respect to some data furnished by the U. S. Geological Surveye.

Stream Flow Bulletins

During 1946, stream flow bulletins were compiled from time to time and mailed
to interested agencies and persons, listing the results of current-meter measurements
made in the Sacramento and San Joaquin Valley by the Division of Water Resources and
U. S. Geological Survey engineers.

Notes on Certain Gaging Stations

Records are obtained and published in this report for 82 gaging stations in
the Sacramento and San Joaquin valleys. A brief description of each station is given
at the bottom of the table showing the stream flows at that station and its location
is shown on Plate 3 in the pocket at the back of this report. Notes on a few stations
are believed desirable, however, for a better understanding of the records for those
stations. These notes are as follows: ‘3

Sacramento River at Sacramento. The record of the flow of the Sacramento River

at Sacramento for the periods of low flow, as given in this report, and as shown in
previous reports, does not represent actual measurements at a station below the City
of Sacramento municipal water supply intake. Because of tidal action during periods
of low flow, a gaging station at this point is not maintained. The daily flow record
as given has been computed for the period of low flow by using the record of flow at
Verona and making due allowance for the measured inflow and diversions between that
station and Sacramento. When the flow is above 30,000 cubic feet per second (staff
gage reading of about 10.0 feet, or elevation 13.1 feet Us.SeE.De datum) the effect of
the tidal action is lost and a direct ratio between gage height and flow may be used
to determine the daily flowe In the computation of low flows it is not practicable,
and no attempt has been made, to allow for the time required for the water to travel
from Verona to Sacramento and to make the various deductions and additions enroute at
the exact time that the water from Verona would have passed the respective points of
inflow or diversion. During the summer period velocities between Verona and Sacra-
mento are low and the water which pasées Verona may require a day's time or more to
travel the ‘distance to Sacramento. Under these conditions the computed flow at
Sacramento may differ somewhat from that which would have been found if the actual
flow could have been measured, but the differences are smalle. Contributing to this

difference also, there are accretions or losses which cannot be measured. In the upperT

sections of the river, the net amounts of invisible accretions and losses between two
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points are susceptible of computation as the quantity required to complete the equation
when the flows at the upper and lower points and all definite intermediate inflows and
diversions are known. With no actual measurement of the flow at Sacramento, the in-
visible accretions or losses between Verona and Sacramento cannot be thus defined and
hence they are unaccounted for in the computed flow at Sacramento. From the data pre-
sented subsequently, it appears that some return flow might be expected in the Verona-
Sacramento section, but as indicated in the tabulation of return water (Table 150 ) no
figure for it has been given (except for the measured drains - Table 149), because it
could not be derived without a record of the actual flow at Sacramento.

Cottonwood Creek near Cottonwoode. New record added in 1946. Cottonwood Creek

in Tehama County is a tributary to the Sacramento River from the west side. The station
was established as a Us Se Geological Survey station in October 1940 and is located

2 miles above the mouth. The flow at this station measures the contribution to Sacra-
mento ‘Rivere. The 1946 records of daily mean flow are reported in Table 25.

Battle Creek near Cottonwoode. New record added in 1946. Battle Creek in
Tehama County is a tributary to the Sacramento River from the east side. This station
was established as a Ue. S. Geological Survey station in October 1940 and is located
six miles above the mouth. The flow at this station measures the contribution to
Sacramento River. The 1946 records of daily mean flow are reported in Table 26.

Stony Creek near Hamilton City. New record added in 1946. Stony Creek in
Glenn County is a tributary to the Sacramento River from the west side. The station

was established as a Us S. Geological Survey station in January 1941 and is located

5 miles above the mouth. The flow at this station measures the contribution to the
Sacramento River during flood flow periods and to the main canal of the Glenn-Colusa
Irrigation District during the irrigation season. The 1946 records of daily mean flow
are reported in Table 28.

Colusa Trough at College City. New record added in 1946. GColusa Basin Drain

Canal i1s a rectified channel extending southward through the Colusa Basin conveying
west side flood flows into the Yolo By-Pass via Knights Landing Ridge Cut and conveying
Summer irrigation drainage or return flows both into the Sacramento River through out-
fall gates at Knights Landing and into the Yolo By-Pass area via Knights Landing Ridge
Cut. This drain is also named "Colusa Basin Drain," "Back Borrow Pit of Reclamation
District No. 108" or "Drain Canal of Reclamation District No. 2047." This station is
located at the bridge crossing due east of College City. It was established in

October 1944 by the U. S. Bureau of Reclamation and the records of daily mean flow,
furnished by that agency, for 1946 are reported in Table 35.

Cache Creek at Yolo. New record added in 1946. Cache Creek in Yolo County
is a tributary to the Yolo By-Pass from the west side. The station was established as
S8l S, Geological Survey station in January 1903 and is located one-half mile -south of
Yolo. The flow at this station measures the contribution to Yolo By-Pass. The 1946
Técords of daily mean flow are reported in Table 59.

Stanislaus River near mouth. Due to unratable conditions caused by a shifting
channel control and the local pump operation, records of flow from the Bret Harte
Station could not be computed for the 1945 and early part of the 1946 seasons. On
August 16, 1946 this station was relocated at a point l.6 miles downstream from Bret
Harte Pump and 4.3 miles above the mouthe The 1946 records of flow subsequent to
August 16 are reported in Table 95 under the heading "Stanislaus River near mouth."
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Sutter By-Pass - East Borrow Pit. This stafion on Willow Slough near Chandler
served to measure the flows passing through the East Borrow Pit of the Sutter By-Pass
differentiated from the flow in the West Borrow Pit. During 1946 irrigation operations
in the Sutter By-Pass necessitated exchange of water between the two borrow pits, there-
by nullifying the purpose of this station. Daily mean flows for this station for 1946
were not computed. The total outflow from the east and west borrow pits of Sutter
By-Pass can be derived by subtracting the discharge of Reclamation District No. 1500
drainage pumps (Table 42) from the recorded flows of Sacramento Slough (Table 43).

Automatic Radio Stream Gage Transmission

For purposes of receiving immediate and current information on flood flows in
the winter and spring, and the variations of summer water supplies, at critical stations,
the Division of Water Resources has maintained for many years a system of automatic radio
transmission of gage heights. The heights are received at Sacramento through a permanent
receiver, or at desired points in the valley through portable receivers. The stream
gaging stations which are equipped with automatic radio gage height transmitters are,
Sacramento River near Red Bluff, Sacramento River at Ord Ferry, Sacramento River at
Fremont Weir, Feather River near Oroville, South Fork American River at Coloma, North
Fork American River at Rattlesnake Bridge and San Joaquin River near Vernalis. The
instantaneous stream flow information thus received is not only of value to the Water o
Supervision and Flood Control work of the Division but it is relayed immediately to i
interested agencies including the United States Bureau of Reclamation. United States :
Weather Bureau, and United States Corps of Engineers.

Precipitation

In the great central valley of California direct precipitation is a negligible
source of water supply for growing crops during the late spring, summer and fall seasonse
During the early irrigating season, however, the attendant cooler temperatures and higher
humidities of rain storms substantially reduce the demand for irrigation diversions, and
are two of the main factors affecting the variations in demand in the same month from
year to year. Daily precipitation at twelve rainfall stations on the Sacramento Valley
floor is given in Tables 96 to 107, inclusive.

USE OF WATER FOR TIRRIGATION

The prevailing warm temperatures and a prolonged frost-free period during the

summer season in the Sacramento and San Joaquin valleys favors the profitable production
of a wide variety of marketable crops in large quantities. The availability of irrigation}
water during the dry summer season affords continuous growing conditions necessary for theﬁ
many cCropsSe .

The ma jor irrigated crops in the Sacramento Valley include rice, alfalfa and
clover, citrus and orchard fruits, nuts, grapes, hops, truck crops, and field crops; in 'y
the Delta area they include alfalfa, orchard fruits, corn and truck crops; and in the
San Joaquin River and tributaries served area they includé grapes, nuts, orchard fruits,
cotton, alfalfa and clover, truck crops, corn, grain, flax and pasturee.

Irrigation Diversions

Measurements and records of diversions in 1946 have included all of the points of é
diversion on the valley floor along the Sacramento River and its tributaries; along the
upland banks of the delta channels of 0ld Sen Joaquin River, Tom Paine Slough and San

Joaquin River; along the Stanislaus, Tuolumne and Merced rivers, below the major irrigatioﬁ
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districts! upstream gravity diversions; and along the San Joaquin River between Friant

Dam and Durham Ferry Bridge (Vernalis).

This report contains records of a total of 834 points of diversion segregated
as to various sources as follows: Sacramento River 285, Colusa Trough (above Colusa-
williams Highway crossing) 25, Back Borrow Pit (extension of Colusa Trough along back
levees of Reclamation Districts 108 and 787) 26, Knights Landing Ridge Cut 11, Yolo
By-Pass 10, Lower Butte Creek and Butte Slough 35, Sutter By-Pass and Sacramento Slough
39, Feather River 41, Yuba River 10, American River 32, 0ld San Joaquin River 17, Tom
Paine Slough 8, San Joaquin River (below Vernalis gaging station) 58, San Joaquin River
(between Vernalis gaging station and Fremont Ford Bridge) 19, San Joagquin River (between
Fremont Ford Bridge and Friant Dam) 114; Fresno Slough and Fresno Slough By-Pass 9,
Merced River 56, Tuolumne River 19, and Stanislaus River 23. The locations of these
points of diversion are shown on Plate 3 in the pocket at the back of this report. This
1946 report does not list 40 points of diversion which were listed in previous reports
but at which the pumping plants had been removed prior to 1946.

There have been added to this report for the 1946 season two tabulations of
individual diversions by pumping plants or by gravity, to include all diversions from
the San Joaquin River below Friant Dame. Table 129 gives the diversions along the main
stem of the San Joaquin River between Fremont Ford and Friant and Table 130 gives the
diversions from Fresno Slough and Fresno Slough By-Pass. Fresno Slough and Fresno
Slough By-Pass normally convey excess Kings River water flood flows into the San Joaquin
River at a point above Mendota Dam, but during the irrigation season San Joaquin River
water is backed up through those channels by the Mendota Dam to afford irrigation sup-
plies to the James and Tranquillity irrigation districts and to certain other diverters.
The data in Tables 129 and 130 were furnished by the U. Se Bureau of Reclamation. The
field activities of the Sacramento-San Joaquin Water Supervision work did not include
upper San Joaquin River observations except to become acquainted with the general
problems involved.

All of the diversions, except 31 by gravity, are accomplished by pumpinge. The
records of diversions by gravity are obtained by means of canal ratings established by
flow measurements. 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 a relation established between electric power comsumption, static
head and plant efficiency. This is made possible by the fact that nearly all of the
pumping plants are electrically operated. The relation between power input and water
pumped is determined from rating current meter measurements of the discharge and the
measured kilowatt inpute At the larger pumping plants several measurements are made
during each season. At the smaller plants a number of measurements are made initially
to determine the ratings and thereafter measurements are made at intervals to discover
any changes which may occur in the ratingse Due to the intermittent operation of the
Smaller plants and the large area to be covered by the field engineers, it is not pos-
sible to make many discharge measurements in any one of them. However, it is believed
that the rating, as initially determlned, remains more or less constant and that over
& period of time enough measurements w1ll be secured to determine any change in the
rating. All rating measurements made by owners or cooperating agencies have been given

BRI
consideration in the final computations of the amounts of water diverted by each
individual plant.
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Prior to 19%3 a daily diversion record for each plant was compiled. However,
since that year, except for some of the larger plants, the monthly diversion records
only are available. The diversions for 1946 have been computed on a monthly basis
only, and the breakdown into daily records was not made, except for that portion of
the Sacramento River between Sacramento and Verona where the daily diversion quantities
are required to compute the flow passing the gaging station at Sacramento. The monthly
amounts of water diverted at the individual points of diversion along all of the streams
covered by the Water Supervision work are given in Tables 115 to 133, inclusive.

A seasonal summary of water utilization during the past six years, 1939 to 1946,
inclusive, from the Sacramento River and its tributaries and the San Joaquin River and
its tributaries is shown in Table 108. This table presents an overall picture of the

water utilization in these areas.

A summary of the 1946 diversions throughout the Sacramento-San Joaquin territory
is shown in Table 109. A segregation is made to show the relative diversions from the
various river sources. For each segregation the table shows also the acreage irrigated
and the computed seasonal gross duty of water. Table 155 shows a comparison of the
acreage of rice irrigated during the period 1924 to 1946 from the stream channels within
the Sacramento and San Joaquin valleys which are covered by Water Supervision work, and
the total acreage of rice in California irrigated from all sources as reported by the
Federal-State Crop Reporting Service. Table 146 summarizes the diversions and irrigated
acreage between successive points on the Sacramento Rivere. Table 110 shows a comparison
of the Sacramento River irrigation diversions and gross duty of water for the years 1924
to 1946, inclusive. Tables 111, 112 and 113 show similar data for the Feather, Yuba and
American rivers. In Table 114 there are shown the average. monthly diversions in per
cent of the seasonal for the streams in the Sacramento and San Joaquin valleys. A
summary of the monthly diversions from the Sacramento Valley streams for the period of
record prior to 1946 is given in Tables 134 to 137, inclusive. All data available since
1924 regarding monthly diversions, acreage irrigated, and gross duty of water for the
San Joaquin valley streams and Delta upland channels are given in Tables 138 to 144,
inclusive. Table 145 shows, for the Sacramento River only, the seasonal diversions and
acreages irrigated for the period 1939-1946, inclusive, segregated to the different
river sectionse.

Irrigated Acreage

Toward the end of the irrigating season in 1946, as was done in previous years,
a complete canvass was made of acreages irrigated from each of the points of diversion
covered by the Water Supervision work. The data so obtained were plotted on suitable
maps and are retained on file in the office of the Division of Water Resources for
record.

The area irrigated through each individual point of diversion along the streams
covered in this work are given in Tables 115 to 133, inclusive. These tabulations and
the associated summarizing tables do not include data on diversions and use of water in
the Delta.

The following is a summary of the total acreage irrigated during 1946 in the area
covered by the Water Supervision work. Detailed acreage tabulations are found in
Tables 108, 109, 129, 130 and 157.
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Area : Irrigated Acreage
Sacramento Valley Floor above Sacramento 370,200
San Joaquin Valley Floor above Delta 460,600
Total area served by measured diversions 830,800
Sacramento-San Joaquin Delta
Cropped 336,000
Water and native plants 113,000
Total Delta 449,000
Grand Total 1,279,800

In view of the methods of farming, which usually employ rotation of crops with
summer-fallow, it is probable that the acreage of lands under irrigation facilities
in the area covered by the Water Supervision activities approaches 1,400,000 acres.

Drainage and Return Waters

Both in the Sacramento and San Joaquin valleys, the waters returning from
irrigated lands to the various river and drainage channels are a source of water
supply for the irrigation of other lands. This return water is of utmost importance
along the San Joaquin River below Fremont Ford Bridge, and along its tributaries,
since practically the entire stream flow in those reaches is made up of such return

watere

In the Sacremento Valley, the flows of all well defined channels carrying
irrigation waters returning to the Sacramento River are measured and recorded. Table
148 lists these channels in downstream order and gives the total flows as computed
from measurementse The locations of the stations at which the return flows are
measured and recorded are shown on Plate 3 in the pocket at the back of this reporte

Sacramento River Return Waterse Between Colusa and Red Bluff there are no
large well defined return flow channels. Records or estimates of natural inflow to

the Sacramento River from streams in this stretch were, however, obtained. ' Above
Red Bluff, from a point below Cottonwood Creek to Redding there is considerable return
flow from the Anderson-Cottonwood Irrigation District, but it is not recorded.

Of the water returned to the Sacramento River as shown in Table 148, practically
all of that entering the river through Butte Slough is derived from Feather River di-
versions tnrough the Western and Sutter-Butte canalse Of the return water entering the
river through Sacramento Slough, the portion flowing from the East Borrow Pit of Sutter
By-Pass is practically all of Feather River origin, and the portion from the West
Borrow Pit is derived in part from the Feather River and in part from the Sacramento
River as seepage and pumped drainagee.

Relation of Sacramento River Return Water to Irrigation Diversions. Tables 149
and 150 show the Sacramento.River return water flows for the period May to October,
inclusive, 1946, and indicate the relation between the return and the diversions from
which it was derived. Since it is the purpose of show, in Tables 149 and 150, the
return water from Sacramento River diversions only, the inflows from Feather River
through Butte Slough, Wadsworth Canal, Feather River at its mouth and the American
River at its mouth have been excludede In Table 149 there is shown the relation to the
diversions of that return water which was measured at the well defined channels only.
With the records available of the flows of the Sacramento River at Red Bluff, Butte

C
ity, Colusa, Wilkins Slough, Knights Landing, and Verona, and all diversions between
those points,

2 it is possible to approximate the total water returning to the river
etween those points, including not only the flows in the definite channels which were
me
asured, but also all seepage and ground water return which can not be directly
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measured. The figures shown for the rgturn water from the Verona-Sacramento section
do not include all accretions but only those contributed by the measured drains since,
as explained on page 24, the total return in this section, including all accretions,
is not susceptible of computation in the manner outlined because of the fact that no
record of low water flow actually measured at Sacramento is available.

The data in Tables 149 and 150 show that seepage and ground water return for
the period July-September, inclusive, which could not be directly measured amounted
to 18 per cent; the direct return flows in definite channels 33 per cent and the total
return flows 51 per cent of the diversions. The data in Table 150 show the return
flows in the Sacramento River for the period May to October, inclusive, 1946. The
return flow for the balance of the year has not been computed as the flows in the
stream were large with much rainfall and local drainage making it impracticable with
the data available to attempt to determine the return flows for the period not shown
in the table,

In Table 151 the return flows and accretions for the entire Sacramento Valley
have been determined for the period July through September for the years from 1936 to
1946, inclusive. In the computations for this table, only major inflows were taken
into account and the inflows of minor creeks were not included because, during the
months July through September their flow is mnegligible.

San Joaquin River Return Waters. As pointed out, the stream flows in the

San Joaquin River and its tributaries, on the valley floor, are mainly return water
flows during the summer and fall seasons. Measurements and records of all pumping
diversions between stream gaging stations on each stream were obtained in 1946 as
usual, so that the data necessary for the computations of total return water are
complete. The records for the stream gaging stations are given in Tables 73 to

95, inclusive. The records of diversions along the San Joaquin Valley streams above
Durham Ferry Bridge (Vernalis) are given in Tables 128 to 133, inclusive.

While it appears that some relation does exist between the seasonal water
supply, the seasonal diversions and the return water from irrigation for the Sacra-
mento Valley, in the case of the San Joaguin Valley the return water data apparently
indicate no definite relation. This lack of relation may be due to the regulation
which occurs in Lake McClure Reservoir on the Merced River, in Don Pedro Reservoir
on the Tuolumne River and in Melones Reservoir on the Stanislaus River. It is to
be noted that in some years the period used in the comparison of return flow and
diversions make considerable difference in the percentage figures, and further, that
for the period August-September only, the percentage is nearly always greater than
when the July-September period is used. As there may be considerable lag between
diversions and corresponding return flows, the figures in the last column of Table 147
were compiled to show the August-September return flow in per cent of the July-August
diversions. These percentages still seem to bear no definite relation to the seasonal
runoff percentages, but their variation from year to year is somewhat reduced and a
more or less constant percentage of return flow is indicated.

The average percentage of the diversions ocecurring as return water, for the
San Joaquin River, is shown to be considerably smaller than that for the Sacramento
River (Table 147). This difference may probably be attributed to the fact that,
whereas, due to basin topography, practically all drainage from Sacramento River
diversions is quickly returned to the river, considerable of the return water in the
San Joaquin Valley may never reach the river because of its percolation to under-
ground water and recovery by drainage pumps in the lower areas of many of the irri-
gation districts for re-use through irrigation canals.
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Gross Duty of Water

The term "gross duty of water", as used in this report, is defined as being
the total amount of water diverted to serve one acre of irrigated land. The gross
duty for any particular period may be expressed as the amount of water diverted in
acre-feet per acre irrigated, or, conversely stated, may be expressed as the number
of acres irrigated per one second-foot average diversion rate. The gross duty of
water does not include solely the net amount of water consumed by plants in their
processes of transpiration and growth, hut also includes all irrecoverable losses
through evaporation and deep percolation, plus canal and conveyance losses, and those
amounts of water which act as a necessary vehicle to carry irrigation heads across
porous soils or to maintain fresh water ponds in the growing of rice and which return
to some river or drainage channel, with little loss, to become available for re-usee.

Gross duty of water figures for the individual stream channels covered by
Water Supervision work are given for the Sacramento Valley in Tables 108 to 113,
inclusive, and for the San Joaquin Valley in Tables 138 to 144, inclusive.

Use of Water in Delta

Previous Water Supervision annual reports have included considerable analyses
of the utilization of water in the Sacramento-San Joaquin Delta. The work of Water
Supervision does not cover the delta area to the extent of measuring flows in the
numerous interconnected channels or quantities of water diverted for irrigation, but,
periodically, surveys have been made of crops and irrigated acreages. Special investi-
gations of the Delta irrigation problems have been conducted and The results therefrom
have been reported in previous years.

Tables 156 and 157 in this report have been repeated from previous reports
for ready conference. In Table 156 there is shown the unit consumptive use of water
in the Sacramento-San Joaquin Delta. Table 157 shows the consumptive use of water in
the Sacramento-San Joaquin Delta for the period 1924-1932, inclusive, and 1938.

In previous years, when the crop surveys were made, the total consumptive use
of water has been segregated to show the use in each river delta. There was also
shown a classification of the irrigated crops with respect to the peat and sedimentary
soils on which they were produced.

SALINITY INVESTIGATIONS

The intrusion of salty water from San Francisco Bay into the channels of the
Delta from which irrigation supplies are derived, is a matter of extreme importance and
the Water Supervision work has included observations during 1946 of the saline content
of the water at several stations throughout the Delta and upper San Francisco and Suisun
Bay areas, with cooperation from the U. S. Bureau of Reclamatione.

Purpose

The purpose of the salinity investigation, as outlined in previous reports, has
been to record the occurrence and extent of salinity encroachment from San Francisco
Bay, and to establish the relation between movement of salinity, stream flow to the
De?ta, 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 data available at that
time. Subsequent investigations, therefore, have been directed to the maintenance of an
unbroken record of the selinity, tidal and stream flow variations, essential not only in
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the corroboration of the relation presently established, but as the basis for a check of pos
sible 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
continuation of salinity sampling has been essential in keeping the Delta irrigators advised
of conditions through periodic bulletins so that damage from the use of water of too high
salt content might be averted. (Saline concentrations exceeding 100 parts of chlorine per
100,000 parts of water are toxic to the average plant and are objectionable for human con-
sumption.)

During 1946 the continuous observations of salinity served as an important factor
in determining the amounts of release from Shasta Reservoir as controlled by the U. S.

Bureau of Reclamation.

g

Scope
The general scope of this investigation each season has been such as to insure

that samples of water to be tested for salinity -ould be taken at regular intervals at a s
ficient number of stations throughout the Delta and upper bay region so that the advance an
retreat of the salinity from early summer to late fall would be completely recorded. Plate
4 shows the limit of encroachment into the Delta of water having 100 parts of chlorine per
100,000 parts of water for the years 1931, 1938, 1943, 1944, 1945 and 1946. These certain
years are chosen, first, to represent a range of runoff conditions prior to the commencement

of releases from Shasta Reservoir, to wit, 30 per cent of normal runoff during 1931, 170
per cent of normal runoff during 1958, 114 per cent of normal runoff during 1943, and seconl
to represent the consecutive years concurrent with those releases. The salinity enoroachmé
lines for each of the years 1920 to 1944, inclusive, may be found on the Delta map in the
previous Water Supervision annual reportse. i

Due to curtailment of appropriations to the Division of Water Resources by the
Legislature in the 1941-1942 budget, sampling for salinity at all stations in the Bay and =
Delta areas was stopped by the Division of Water Resources on July 15, 1941l. Through coopé
tion of the Fontana Farms Company, the City of Antioch Water Department, the U. S. Bureau oi
Reclamation, the Dow Chemical Company at Pittsburg and the City of San Francisco, miscel- =
laneous samples were taken during the 1943 season and the results of the analyses are pre- é
sented in the 194% report of Water Supervision. In that same report there are tabulated a
large number of complete analyses of water from the channels in the Sacramento and San

Joaquin valleys and the Delta as prepared by the U. S. Bureau of Reclamation.

A regular program of salinity sampling and testing wes re-established early in
1944 as part of the activities of the Sacramento-San Joaquin Water Supervision, with the
necessary funds therefor being provided by the U. Se. Bureau of Reclamation. This regular .
program was continued throughout 1946. The records of water samples taken during 1946 fro
29 active sampling stations are given in Table 160. ‘

Complete or Partial Analysis of Surface Flows

As a matter of record there is included in this report a tabulation of the results
of complete or partial chemical enalyses of samples of water taken at many points along thexg
Sacramento and San Joaguin rivers and in the Delta. These results are contained in Table |
162 and are furnished entirely by the Ue. Se Bureau of Reclamation. The methods of collectiné
the samples and of analysis are definitely different from the methods employed in determiﬂi‘é
the chlorine component as part of the regular salinity observation activities in the Sacra‘f
mento-San Joayuin Delta. Although the records of the U. S. Bureau of Reclamation include
results of complete or partial analysis at many points on streams in the Central Valley ares
this annual report gives results only for a limited series of river points which are indicas
tive of the trend and the source of salt concentrations as the river flows reach the Delta

arede
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New Salinity Observation Stations

Early in the 1945 season it was recognized that the line of 100 parts of chlorine
per 100,000 parts of water would probably be held much farther downstream during the
ensuing summer and fall seasons than had been experienced in previous seasons because of
the augmentation of the natural flows into the Delta by releases from Shasta Reservoire.
To obtain a more accurate location of the 100 part line five new salinity stations were
established in 1945, as described in the 1945 Water Supervision Report. To further
observe the movement of the 100 part line seven more new stations were established
during 1946. The designation of these newest stations are: San Pedro Point, Point
Pinole, Hercules, Crockett, West Suisun, Port Chicago and Nichols. A description of
the location of each of these stations is contained in Table 159, together with that
for all other stations active during 1946. The station designated "Dowrelios" was
discontinued during 1946 and the station at Crockett was established as a substitute.

Station Maintenance and Records

The salinity sampling at all stations is done by local observers. FEach observer
is provided with a schedule showing the exact time for taking the samples, so that,
throughout the Delta and upper bays all samples are taken at approximately one and one-
half hours after the same high tide at four;day intervals. Table 159 gives the location
and description of each active station from which samples were received during 1946.
Location description of inactive stations are deleted in this report but reference is

made to previous reportse

The observers are furnished with stamped containers for the sample bottles so
that the latter can be mailed as filled, to the laboratory at Sacramento. All analyses
of the water were made at the Materials and Research Laboratory of the Division of

Highways in Sacramento during the 1946 seasone.

The maximum salinity as recorded at the stations in 1946 is shown in Table 158.
For comparative purposes, this table shows also the maximum salinity recorded at these
stations in previous years beginning with 1936. Only presently indicative and active
stations are included in this comparison.

Daily Salinity Observations

In compliance with the desire of the U. S. Bureau of Reclamation to obtain daily
observations of salinity in the Suisun Bay area arrangements were made for daily obser-
vations with the U. S. Maritime Commission, Reserve Fleet Division, for the West Suisun
station and with the U. S. Navy, Marine Barracks, for the Port Chicago station. Special
schedules of daily times for taking salinity samples were prepared for each of the two
stations and complete and satisfactory cooperation by the two agencies was experienced
through the year. The special results of the daily observations were transmitted directly
to the U. S. Bureau of Reclamation as received from the State Testing laboratory, but this
Te€port does not include those daily results. However, the regular’four—day—interval
Tesults of observations for the two stations, West Suisun and Port Chicago, are included
herein in Table 160 together with similar results for all other stations.

Salinity Bulletins

During 1946 a salinity bulletin was mailed each month to the many interested
?8encies and individuals giving the results of samples taken and analyzed at four-day
::ti;:aizm:: all of the stations. The figures given were the laboratory determination

T of parts of chlorine per 100,000 parts of water.
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Area of Salinity Encroachment

There is an apparent relation between the average stream flow to the Delta during
the ten-day period of minimum flow and the area affected by salinity encroachment. Data
amassed in this regard indicate that when the flow to the Delta drops below a certain
amount the rate of advance of salinity encroachment greatly accelerates. A comparison of
the average stream flows during the ten-day period of minimum flow and the affected acre-
age in the Delta is presented in Table 161.

TIDE GAGES

In order to determine the behavior of the tides in the Sacramento-San Joaquin
Delta and Upper San Francisco and Suisun bays, 28 recording tide gages are being operated,
18 by the Division of Water Resources, 4 by the U. S. Army Engineers, and 6 by the U. S.
Bureau of Reclamation. These gages are strategically located throughout the area. The
location and description of each station are given in Table 163 and the locations of the
gages are shown on Plate 5. The table also shows the date the gage was installed. The

gages have been operated continuously since their installation, with the exception of
minor breaks in the record due to stoppages of gage clocks and other reasons. The gage
at the San Joaquin River end of Three Mile Slough, however, was out of operation from
September 1935 until July 1938.

The charts from the State-owned and operated gages are on file and the data
from some of them have been tabulated.

During 1929, 1930 and 1931 gages were operated at many other points for short
periodse Bulletin 27 of the Division of Water Resources gives the data obtained from
these gage operations.

During the fall of 1939 the United States Coast and Geodetic Survey ran a line
of first order levels across the Sacramento-San Joaquin Delta and tide gages have been
tied in elevation to that datum.
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TABLE 1

SUMMARY OF MONTHLY STREAM FLOW - 1946

PRINCIPAL SACRAMENTO VALLEY FLOOR STREAMS

Quantities in Acre-Feet

41

Name of 2 Daily el
Gaging Station Flow in Jane Feb. Mar. Apr. May June July Auge. Septe Octe Nove. Dece Total
Table
No.

Sacramento River

at Keswick 13 1141000| 389300| 327300| 373600| 413600| 445600 535600| 527900 | 367100| 353200 | 351500 361200 5586900

at Redding 14 1123300| 388700| 320800| 356300| 385100 420800 505300 506500 350000 | 328100 | 352400 | 368100 5415400

at Balls Ferry 15 1370400 454300 404500| 425400| 425200| 426700 507200| 501300 | 359000| 352700 [ 377900 412300 60169500

near Red Bluff 16 1569000 520900| 472500| 507600| 493200| 467000 532300| 528400 | 369200 | 358000 [ 400000 463800 6681900

at Vipa Bridge a7/ 1817200| 574600 551400| 593400 552700| 488700 537800 | 534700| 385300 | 375200 | 431400 | 547900 7390300

at Hamilton City 18 1782100 586900 -563000| 536700| 436100| 368300| 416900 | 413100| 304600 | 322900 | 408600 | 538000| 6677200

at Butte City 19 1944000 645300 602900 553100 458600| 376600| 417400 | 413100| 325600 | 341500 | 437800 | 578500{ 7094400

at Colusa 20 1590000| 639100 596700| 549200| 439000| 360100 395300 | 389000 | 324900 | 341100 | 428400 581100 6633900

below Wilkins Slough 21 1238000 660300| 624200 523200| 371600| 323700| 329300 334000| 324000 | 348200 | 421400 | 590700 6098600

at Knights Landing 22 1327000| 689900 650300| 558500| 443400| 355600 351900 | 366600 | 380200 | 377500 [ 446000 616900| 6563800

at Verona 23 2894000 1182000| 1336000|1417000|1142000| 549000 | 413100 | 434100 | 491300 | 496100 | 643800| 940400[11938800

at Sacramento 24 3208000| 1331000(1674000(1917000(1664000| 717300 | 424300 | 416700 | 500100 [ 534100 | 740600 [1048000( 14175100
Cottonwood Creek

near Cottonwood 25 131800 29880 35760 40960 22070 9890 4010 2770 2930 4270 8670 21150 314200
Battle Creek Y

near Cottonwood 26 36540 19900 23960 28430 33630 20080 14100 11570 11160 11910 15460 20640 247380
Moulton Weir

from Sacramento River 27 7820 (0] (6] 0 0 0 0 0 0 0 0 0 7800
Stony Creek

near Hamilton City 28 Incomplpte recofd 11260| 14640 441 0 0 0 0 0 0 0 -
Colusa Weir

from Sacramento River 29 311500 0 0 0 0 0 0 0 0 0 0 0 311500
Butte Slough

to Sacramento River 30 0 20040 26960 22940 19460 28310 14880 16260 31960 12100 3640 43280 239800
Tisdale Weir

from Sacramento River 31 333600 0 0 0 0 0 0 0 0 0 0 0 333600
R«.D. Noe 70 Drain

to Sacramento River 32 2200 710 120 1800 1520 1820 1660 1690 1250 380 160 540 13800
R.D. No. 108 Drain

to Sacramento River 33 7050 2360 1930 6440| 24800| 17500 19830| =22900( 18100 1520 1120 3910 127500
Colusa Trough

at Highway 20 34 32250 6830 5750 18990| 46630| 36820| 34940] 43950| 49650| 16010 15850| 20560| 328200

at College City 35 67930 11610 6650| 23250| 47710 36980| 33860| 44010| 54290| 21220 19650| =25770| 392900
R.D. No. 108 Drain

to Back Borrow Pit 26 No flow durigg 1946
Knights Landing Ridge Cut

from Colusa Basin Drain 39 68800/ 10900 5040 8910 4490 3790 4350 4450 3310 170 470| 10300/ 125000
Colusa Basin Drain

o Sacramento River 38 o] 15470 9400| 12210| 34230| 22100| 17630| 29140| 53610| 24580 22490 21850 262700
Sycamore Slough

to Sacramento River 39 0 0 0 0 140 260 240 1980 750 0 0 0 3400

(Continued on next page)
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TABLE 1 (CONT'D)

SUMMARY OF MONTHLY STREAM FLOW - 1946
PRINCIPAL SACRAMENTO VALLEY FLOOR STREAMS

Daily
Gag?izesggtion F%gglin Jan. Feb. Mar. Apr. May June July Aug. Septe Octe Nove Dece. %EEZ?
Noe

Butte Slough

to Sutter By-Pass 40 715900| 19360  9570| 9120 7580 6450| 7870| 10660| 2960| 1590| 9430| 24560] 825000
Wadsworth Canal

to Sutter By-Pass 41 11970|  4890|  2630| 3630 12040 10650| 8860| 10900| 13280 8360| 2290| 4610 94100
ReDe 1500 Drain

to Sacramento Slough 42 13570 4560 2460 4750| 28920| 25170| 27050| 29270| 27580 3590 1620 5140/ 173700
Sacramento Slough .

to Sacramento River 43 overflpw 54870 36150 35670 57320 47130 43280 52080 57130 16900 25180 41890
Feather River

near Oroville 44 571500 266900| 396600| 559300 442000| 182200 | 146100 | 140600 | 113900 97600 | 162900 | 160200

near Gridley 45 583500| 267500| 387700| 481100| 292200 45300 7950 | 14300 35300 64800 | 145200 | 164800

at Yuba City 46 718500 294900| 388700| 542600 332700 74500 15600 17100 45900 72400 | 134800 | 190100

below Shanghai Bend 47 1049000| 474700| 621800| 860600 673700| 166200 | 49000 | 35400| 59000 | 87800 | 170000 | 259500

at Nicolaus 48 1183000| 483300| 691900| 836000 679900 171900 | 38500 | 30040| 53690 | 87650 | 176600 | 290200
Yuba River

at Narrows Dam 49 214600| 111400| 197000| 312300 | 344800 | 110700 45500 55550 28550 23490 24440 71740

at Marysville 51 311800| 150100 231900| 318000 | 341000| 96010 | 31690 | 20770 | 16670 | 18740 | 30286 | 91060
Deer Creek

near Smartville 50 18940| 11270| 15790 7580 2820 1690 390 270 280 1890 6880 9440
Bear River

near Wheatland 52 70970| 48530| 55260 32920 21290 8130 650 260 180 2490 6940 | 20810
Re.D. No. 1001 Drain

into Cross Canal 53 1250 440 380 330 570 380 50 0 0 0 20 290
Sacramento Weir

from Sacramento River 54 9240 0 0 0 (0] 0 0 0 0 (0] 0 0
R.D. No. 1000 Drain

No. 3 Plant to

Sacramento River 55 3730 2280 1290 740 1030 680 90 610 2830 920 240 530

2nd Bannon to

Sacramento River 56 1490 0 130 120 540 0 0 0 1430 1040 260 860
American River

at Fairoaks 517 306300| 151200| 342700| 509000| 534400 193000 46300 17830 22400 34300[ 95300 | 102700

at Sacramento - H Ste 58 318900| 147200| 338400| 516900| 554300| 201300 49380| 18900| 22280 39150 98650| 108400
Cache Creek

near Yolo 59 78100/ 10030 7930 3850 0 0 (0] 0 0 0| (o] 2420
Yolo By-Pass

near Woodland 60 922300( 13800 8660 5970 3360 2740 2810 2820 4030 2550) 750 6780
Cosumnes River

at Michigan Bar 61 56040| 28140 64990 64940 36940| 10670 2510 510 240 1610 10120| 11630)

at McConnell 62 66120 29190 66030 66700 36690 10370 1640 100 0 690 99170 11820
Dry Creek

near Galt 63 12070 6690 10480 8230 1250 10 0 0 0 0| 240 890]
Mokelumne River

at Woodbridge 64 94990| 35860 32950 53610| 88260| 38710 1700 1940 7310 13080, 21120| 36620
Calaveras River .

at Jenny Lind 65 17960 8720 18830 16110 3890 1670 450 100 0 250 5990 5950
Stockton Diverting Canal

at Stockton 66 19910 8510| 15050 15600 1750 150 0 0 0 of 1710 4440




TABLE 2

SUMMARY OF MONTHLY STREAM FLOW - 1946
SAN JOAQUIN RIVER AND PRINCIPAL TRIBUTARIES

Quantities in Acre-Feet
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Name of F?g;}gn Jan. Feb. Mar. Apre May June July Aug. [Sept. Octe Fov. Dec. |Annual
Gaging Stations Table Total
No.

San Joaquin River

below Friant 68 143300 67080 111400 (128800 283200| 204100 | 172200 | 161400 | 113000 | 90330 | 32460 | 32420|1549700

at Whitehouse 70 147000 76600 | 109400121900 252000 | 188000 | 158900 | 149400 | 106800 | 89300 | 36600| 32400[1468300

near Mendota 72 165400 61570| 19740| 21520 | 166500 72910 | 25040 [ 20110 16300 | 15420 | 16060| 40400| 641000

near Dos Palos 73 162700 64340 8940| 5470 | 139200 60770 8310 40 320 670 7920 | 38720| 497400

near E1 Nido 74 95900 39980 6860 5230 81240| 37420 4610 30 30 100 3800 | 21160| 296400

at Delta Bridge 75 69980 29750 6440 4180 54230 | 24390 5340 60 0 680 2670 | 16970| 214700

at Fremont Ford 76 168100 95010 32310| 38900 | 133900| 79380 21570 | 12170 19710 | 13840 [ 17660 | 62600| 695200

Mud Slough Branches i - |Daily flows not |computalle for 1946

near Newman 78 278100 | 178100| 83280| 93910 | 259800 128900 | 40810 | 28950| 34340 | 26970 | 30470 | 81750|1265400

near Grayson 79 295400 | 196400| 103700(104800 [ 290600| 161700 | 56150 | 44110 49050 | 42780 [ 40930| 92650]|1478300

at Hetch Hetchy Crossing| 80 451600 | 278000| 171600(217500 | 557400 282700 [ 79460 62060| 74220 | 97570 | 131400 | 178800|2582300

near Vernalis 81 584800 | 330700| 229600(357900 | 802900| 344100 [ 90110 | 75250 | 88260 |111600 | 158100 | 220600|3393900
Cottonwood Creek

near Friant 69 21 54 90 47 0 0 0 0 0 0 1 206 400
Fresno Slough By-Pass

to San Joaguin River 7, 17900 0 o| 5380 18400 1900 0 0 0 0 8180| 11400 63200
Merced River

at Yosemite Valley

Railroad Crossing 82 82120 76520| 31380| 60520 | 128100| 38550 2160 2940 1510 750 570 1800 426900

at Cressey 83 77220 72120| 34850 59550 | 135700| 40980 7380 7450 6910 6130 6110 9610| 464000

near Stevinson 84 79050 75770 43330| 57910 | 139400| 52480 17300 16820| 15790 | 13310 | 10470 | 13540| 535200
Merced River Slough

near Hills Ferry Bridge 85 4700 3680 790| 4400 18690 2670 0 o 0 0 0 0| 34900
Tuolumne River

at La Grange 86 123200 68400| 36000/105400 | 264000 90000 1050 1470 800 | 31800 74900 | - 67800| 864800

at Roberts Ferry Bridge 87 127300 68650| 42380/102900 | 269300| 94150 4730 5320 4080 | 33670 69160 | 72090| 893700

at Waterford Bridge 88 125600 74120| 43020103200 | 256400| 98440 8530 7910 7510 | 39230 84500 | 75540| 924000

at Modesto 89 144500 82440| 56540[/119400 | 289000| 116100 | 22600| =20100| 18020 | 48150 90290 | 87210/1094500

at Tuolumne City 90 145500 85900| 58020|118210 | 280800( 117900 | 29450| 27880| 24350 | 50860 93460 86240[1118600
Dry Creek

near Modesto 91 6200 3380 3670| 4450 9450 4740 4530 4520 3610 | 3820 2300 2640 53300
Stanislaus River

at Orange Blossom Bridge| 92 140700 36300| 54950|159800 | 220000 43310 2660 2500 1840 | 2270 13330| 32210| 709900

at Riverbank 93 142700 39000 552%50/150600 | 214300| 48620 6970 6330 5940 | 6760 18740 32460| 727800

at Ripon Bridge 94 146900 50390| 64930155200 | 234300 61950 | 15500| 13590| 12540 | 11830 21400| 38420| 826900

near Mouth 95 Station regstablished Augusgt 16, 1946 13290 | 13070 20790 41640 -
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TABLE 3

COMPARATIVE SACRAMENTO VALLEY WATER SUPPLY 1920 - 1946

nggogg %grﬁgf Minimum Daily Mean Flow in Second Feet (1) Ac?igZe
oo Saiaggg: iz;gg_ bacram:gto River Fbathgg River Yubaaglver AmerlcagtRlver g;rggg_
o R TS e e R e L SO b
(4) taries
40 50 | 40 50
Yo T p ol S S B
1920| 50 52 | 45 48 | 3240 660 | (2)540| 905 (3)19 106 100 |(2) 114
1924 28: 28 ||' 35 138 | 2810 1470 705| 1720| Zero i 5 Zero
1925| 83 86 | 86 92 | 3240 1870 2760| 1330 334 150 219 203
1926 57 60 | 61 65 | 2980 | 1030 1330| 1480 264 114 109 161
1927(114 121 |117 125 | 3580 | 1960 3420| 1460 565 240 274 334
1928| 80 84 | 82 87 | 3400| 1960 2510| 1210 310 180 109 178
1929| 42 44 | 47 50 | 3060 1550 2300| 1640 520 119 59 50
19261163 |96 5 IME5E 1707 29801 | 1680 2350| 1560 586 220 105 130
1931| 28 30 | 35 38 | 2480 820 -131| 950| Zero 130 |(2)22 30 28
1932 74 178 | 54 58 | 2620| 1530 1900( 685 284 181 178 159
1933 45 48 | 49 52 | 2620| 1350 1340| 1050 200 165 32 30
1934| 40 43 | 48 51 | 2400| 1320 1050| 1180 208 144 |(2)45 29 75
195biEe86.L 91 - B0 186 2860 | ¥1780 2700| 1470 690 250 178 185
19236 [ERoa v o g ls g6 w81 [ 29001l 81540 2150| 1560 603 266 356 415
19275 nil 80, |64, 168 | 29801 11370 1640| 1420 230 219 234 230
1938|160 170 |157 168 | 2880 | 32000 4950 1690 gl 295 455 439
1939 41 43 | 47 50 | 2700 1320 556 | 1360 68 168 38 5 &4
1940|108 115 [112 120 | 3220| 2040| 2430 | 1600 438 177 |- 118 2179 274
1941(130 137 [143 164 | 4180| 2700| 4020 | 1680 575 230 | 106 255 261
1942|120 129 [120 129 | 4010| 2670| 3560 | 1990 495 358 | 220 270 282
1943|107 114 | 91 97 | 3610| 2220| 2460 | 1500 168 BAZE o 180 169
lgqaliisa st 56§ 507 53 112010 2430 5 2650:1 1120 147 102 | 102 115 126
1945 81 86 | 71 76 | 3990| 4810| 6210 | 1850 296 Bi5 20 D 149 200
1946 -- 92 | -- 92 | 5540| 5160| 6160 | 1520 358 360 | 187 229 224 19Bl§

£\
—_———

Minimum daily mean flow that occurred prior to September 30.
10-day flow See Table 4.

No continuous recorde

Lowest measured discharges

Lowest measured discharge at mouth of river, August 19.

Subsequent to 1941 flow shown is minimum combined flow of Yuba River at Narrows Dam

and Deer Creek near Smartville.
(40-year normal taken as 40-year mean (1889-1929) of natural runoff at

foothill stations of major tributaries.

For average minimum

(
(50-year normal taken as 50-year mean (1889-1939) of natural runoff at
(

foothill stations of major tributariese.




TABLE 4

AVERAGE MINIMUM 10-DAY FLOY FOR SACRAMENTO VALLEY STREAMS
FOR PERIOD MARCH 1 TO SEPTEMBER 30, 1924-1946

45

SACRAMENTO RIVER

At Keswick™ Tvear Rea Blufr| at Butte city| At Colusa At Wilkins Slu|At Knights Ldg| At Verona |At Sacramento
roer Date Cefes.| Date [CefesSe Date |cefese| Date cefese | Date cefese| Date cefes.| Date CefeSe Date |CefeSe
1924 No record 8/8 2840 7/21 | 1580 | 17/23 1540 W5 Feoord 7/20 1060 No I'Tacord 7/14 858
1925 No record 8/9 3400 9/1 2150 | 8/7 2030 prios 8/8 1990 No. pecord 8/17 2860
1926 | 8/8 2710 9/20 | 3030 8/10 | 1350 | 8/11 1060 to 8/1 1120 | 8/1 1620 7/28 | 1460
1927 | 8/20 3240 9/9 3680 8/20 | 2330 | 8/22 1990 1931 8/20 2220 | 8/13 3420 8/23 | 3560
1928 | 9/6 3120 | 9/7 3490 | 8/19 | 2150 | 8/14 | 2000 8/15 1920 | 8/14 | 2760 | 8/15 | 2660
1929 | 9/1 2820 9/11 | 3060 8/19 | 1680 | 8/19 1570 8/20 1400 | 7/18 2440 7/18 | 2460
1930 | 9/1 2800 8/27 | 2980 8/20 | 1880 | 8/19 1690 8/20 1460 | 8/22 2640 8/5 2500
1931 | 8/22 2510 8/10 | 2550 7/28 | 1080 | 7/26 860 | 17/27 190812 A el 327 1/20 -80
1932 | 9/25 2570 9/17 2680 9/30 | 1530 | 8/27 1550 | 8/8 958 | 8/11 1030 | 8/11 1890 8/11 [ 1980
1933 | 9/1 2580 8/24 | 2640 8/19 | 1370 | 8/23 1360 | 8/20 714 | 8/15 964 | 8/6 1470 8/21 | 1450
1934 | 9/21 2430 9/13 | 2480 8/20 | 1320 | 8/22 1330411 8/19 658 | 8/6 713 | 8/10 1300 7/20 | 1150
1935 | 9/6 2780 9/6 2940 9/28 | 1820 | 8/27 1820 | 8/29 1180 | 8/10 1610 | 8/30 2980 8/12 | 2920
1936 | 9/30 2580 9/26 | 2880 8/18 | 1630 | 8/19 1580 | 8/18 1100 | 8/8 1370 | 8/20 2420 8/20 | 2540
1937 | 9/26 2640 8/25 | 2900 8/25 | 1450 | 8/27 1410 | 8/28 870 | 8/16 1120 | 8/16 1810 8/16 | 1720
1938 | 9/22 3680 9/19 | 3940 9/5 3060 | 8/23 3130 | 8/22 2690 | 8/10 2980 | 8/12 4920 8/12 | 5190
1939 | 8/25 2830 8/25 | 2850 8/10 | 1400 | 8/8 1370 | 8/5 683 | 17/30 785 | 8/5 1030 8/5 630
1940 | 8/29 3200 8/23 | 3410 8/25 | 2040 | 8/18 2140 | 8/18 1370 | 8/18 1670 | 8/12 2510 8/12 | 2550
1941 | 9/25 3950 9/10 | 4380 8/22 | 2830 | 8/24 2980 | 8/23 2270 | 8/23 2680 | 8/25 4010 8/24 | 4190
1942 | 9/25 3870 9/17 | 4140 8/22 | 2730 | 8/23 2860 | 8/24 1840 | 8/24 2390 | 8/23 3540 8/22 | 3740
1943 | 9/3 3610 9/4 37170 8/21 | 2380 | 8/22 2300 | 8/21 1550 | 8/17 1710 | 8/17 2650 8/17 | 2600
1944 | 3/23 840 3/31 | 2060 9/5 2380 | 4/16 20208 712 1620 | 7/11 16508887712 2830 8/13 | 2790
1945 | 4/3 2710 4/18 | 4630 6/15 | 5070 | 6/15 4980 | 5/3 3990 | 5/2 3940 | 17/6 5890 8/24 | 6560
1946 | 4/10 5240 9/23 | 5580 9/25 | 5220 | 9/24 5220 | 8/30 5050 [ 77/l 552001 7/11 6420 8/7 6460
FEATHER RIVER YUBA RIVER AMERICAN RIVER MO%%EU;'M CA%XEE%AS

fear Near Oroville| At Nicolaus |[At Smartvill%f Near Marysville| At Fair Oaks | At Sacramento | At Woodbridge | At Jenny Lind
Date Ccefese| Date | cefess| Date Cefese] Date |CefesSe Date Ccefese| Date cefese| Date cefese| Date Cefese

1924 7/8 823 8/10 0 17/31 84 | No continuous 8/5 5 8/4 5 9/1 i No record
1925 9/3 1600 | 8/22 460 | 8/31 158 record 8/26 237 8/27 240 8/23 33 | 8/15 0
1926 AL 1720 | 8/15 470 | 9/16 126 prior to 8/25 157 8/217 180 8/11 3| 8/15 0
1927 9/20 1720 | 8/27 670 | 9/25 261 1939 9/21 309 8/217 370 9/20 2| 9/15 0
1928 9/20 1330 | 8/13 330 ["9/25 212 8/23 188 8/22 230 8/30 2| 9/15 0
1929 7/8 L7900 | 9/3' 583 [19y2b 124 9/25 94 9/30 69 Ak 33| 9/10 0
1930 7/16 1840 | 7/18 694 | 9/22 235 8/20 166 8/21 162 T 4| 9/10 1
1931 9/23 1060 | 7/15 0| 8/31 133 8/9%* 22 8/15 53 8/17 43 9/25 3| 9/10 0
1932 9/23 820 | 9/5 2931 99/0.0 186 9/10 202 9/14 193 8/11 249 | 9/10 0
1933 9/20 1120 | 9/5 222 | 9/20 169 9/9 72 9/9 70 6/23 140 | 8/15 0
1934 9/12 1300 | 9/7 308 | 9/17 150 | 8/23 45 9/1 93 9/6 110 6/25 8| 8/15 0
1935 9/12 1500 | 9/17 975 | 9/16 266 9/6 204 9/6 199 8/16 206 | 9/10 0
1936 9/9 1880 | 8/30 835 | 9/22 278 8/28 410 8/30 438 7/17 162 | 9/15 0
1937 9/9 1440 | 8/11 265 | 8/20 230 9/17 264 9/16 287 7/31 140 | 9/15 0
1938 | 9/1 2070 | 9/7 | 1020 | 9/8 324 9/20 | 462 | 9/16| 448 | 9/10| 212 | 9/15 2
1939 8/5 1380 | 8/6 87 | 9/25 182 | 8/15 42 9/9 47 8/8 49 4/25 44 | 9/10 o
1940 [ 8/7 1650 | 8/10 | 490 | 8/17 280 | 9/1 120 8/26 | 340 8/26 | 330 | 8/16 122 | 9/15 0
1941 9/17 | 1820 | 8/23 | 640 | 9/12 260 | 9/14 | 120 9/17| 20| 9/19| 340 | 7/20| 146 | 9/25 1
i::; 2;2: 2090 | 8/21 | 562 | 9/23 399 | 9/23 | 235 9/25 | 270 | 9/25| 302 | 7/29| 139 | 8/27 1
E S 1530 | 9/8 198 | 9/6 1| 9/10 223 9/25 209 9/25 201 8/217 210 | 8/20 0
- 5 525 S8i8yiao 163 | 9/22 267 | 8/24 116 9/4 151 9/4 149 7/28 40\ 7/18 0
1546|572 L2008 ME /1SS s o8 So)/5 503 | 9/6 312 8/ (% weaq (v 976 2530 | “9/14 64 | 8/23 0
[N e | 1740 |8/ 379 | 9/25 389 | 9/25 202 8/27| 260 8/30| 260 7/217 24 | 9/17 0

NOTE; For minimum daily flow see Table S5

(1)

Frior to 1

Single

Subsequent
near Smartville

mea

to 1

941 figure shown is minimum combined flow

943 record is for station at Kennetts
surement only.

of Yuba River at Nerrows Dam and Deer Creek
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TABLE 5

COMPARATIVE SAN JOAQUIN VALLEY WATER SUPPLY 1920-1946

Runoff in Pk cent Minimum Daily Mean Flow in Second-Feet (1) i
of normal’
Sacramento San San Joaquin River Merced River| Tuolumne River| Stanislaus River| Calaveras| Moke- Cosumnes
and San Joaguin River at lumne River at |
Year| joaquin at near near |at (3) |at near |at La |at at Orange| Bear Jenny River |Michigan 1
to Delta Vernalis|Vernalis| Newman |Fremont|Yosemite |Mouth [Grange |Tuolumne |Blossom Houth Lind at Wood4Bar {
Ford Br.|Val.R.Re| (6) |[Br.(4) |City Bridge (5) Bridge
40Yr. | 50Yr (40Ynf 50¥r,
1920 50 | 52 | 63 | 66 | (2)450 62 0 1
1924 20 | 28 | 24 | 24 391 15 0 0 [(2) 2 [(2)29 |(2) 245 | (2) 14 [(2) 95 0 1 0
1925 83 | 86 | 86 | 88 660 114 0 [(2) 4 |(2)73 [(2)35 |(2) 299 | (2) 19 |(2)161 0 3 6
1926 57 | 60 | 55 | 56 565 62 0 [(2) 5 |(2)53 [(2)32 |(2) 286 | (2) 15 |(2)116 0 3 0
1927| 114 (121 (100 |104 1290 305 0 |(2) 12 [(2)204 |(2)204 |(2) 391 (2) 29 (2)2175 0 al 6
1928 80 84 67 70 840 205 0 6 55 38 292 sk 194 0 2 2
1929 42 | 44 | 44 | 46 565 105 0 4 65 32 287 30 205 0 3 1
1930| 63 | 65 | 50 | 53 645 170 0 7 92 60 344 32 216 0 3 1
1931 28 30 26 217 200 22 0 i 17 25 243 25 81 0 3 0
1932| 74 | 78 |101 |106 965 251 0 217 165 1] 348 35 223 0 150 1
1933| 45 | 48 | 51 | 54 569 187 0 7l 127 36 280 19 185 0 81 0
1934 40 | 43 | 35 | 37 315 62 | (2) 5 7 36 26 2170 20 104 0 6 0
1935| 86 | 91 | 98 |103 850 306 | (2)97 46 206 34 345 28 199 0 84 2
1936| 91 | 96 100 [104 980 360 150 25 190 33 375 28 194 0 65 4
1937 15 80 |100 [105 950 333 115 12 211 %5 355 3ily/ 212 0 106 2
1938| 160 [170 |172 [180 2030 702 280 66 335 8 460 22 270 al 143 14
1939 41 43 44 46 545 202 32 2 155 2 310 13 140 0 36 0
1940 108 |115 |101 |105 996 340 99 i 200 3 365 dL7 20 0 gl 1
1941| 130 |137 |121 |127 1300 412 187 18 238 19 300 13 252 0 55 5
1942 120 (129 |113 |118 1450 4172 200 16 242 14 520 20 210 1 64 178
1943| 107 |114 112 |117 1420 405 157 18 207 22 490 18 205 0 133 128
1944 52 56 59 62 1091 331 104 10 211 31 350 1] 135 0 54 D
1945 81 | 86 [101 |106 1420 695 415 6 251 0 400 28 [(7)182 0 49
1946 -- | 92 | -- | 92 1090 398 148 0 232 4 340 24 | (7)172 0 24
* 40-year normal taken as 40-year mean (1889-1929) of natural runoff at foothill stations of me jor tributaries.
*  50-year normal taken as 50-year mean (1889-1939) of natural runoff at foothill stations of major tributaries.
(1) Minimum daily mean flow that occurred prior to September 30. For average minimum 10-day flow see Table 6.
(2) No continuous record. Lowest discharge measured.
(3) Prior to 1934 station maintained at Delta Bridge.
(4) Prior to 1937 station maintained at Roberts Ferry Bridge. Minimum flow at Roberts Ferry for 1937, 1938 and

1939 was 18, 20 and 34 cubic feet per second, respectivelye.

Station at Hatmark abandoned September 30, 1940. New station established at Bret Harte pump September 30, 1940.

Station Merced River near Mouth abandoned in 1944, and superseded by new station Merced River below Stevinson .

Drain maintained by United States Bureau of Reclamation and United States Geological Survey. bt

) Flow of Bret Harte not computed after 1944. Minimum flow shown is for Ripon Bridge. New station b
established 1.6 miles below Bret Harte Pump August 16, 1946.

-3 o \n S

A



TABLE 6

AVERAGE MINIMUM 10-DAY FLOW FOR SAN JOAQUIN VALLEY STREAMS
FOR PERIOD MARCH 1 TO SEPTEMBER 30, 1924-1946

47

SAN JOAQUIN RIVER
Below Friant* At Fremont Ford Bre. Near Newman At Grayson At Hetch Hetchy Near Vernalis
Year Crossing
Date CefesSe Date CefeSe Date CefeSe Date CefesSe Date CefesSe Date CefeSe
—— =
1924 9/17 185 8/9 17 9/2 410
1925 9/23 596 No continuous 9/25 122 No continuous No continuous 9/29 740
1926 9/16 578 record 9/19 7l record record 8/21 590
1927 9/25 787 prior to 9/2 326 prior to prior to 8/23 | 1300
1928 9/25 813 1937 8/20 234 1930 1936 8/22 870
1929 9/25 477 78 116 8/13 591
1930 9/25 678 7/20 184 8/8 230 8/4 740
1931 9/22 111 8/23 33 8/26 24 7/20 211
19%2 9/21 1040 9/5 267 9/17 410 9/6 1020
1933 9/21 1090 8/15 196 8/15 270 8/14 607
1934 9/14 360 9/3 706 8/12 123 8/14 347
1935 9/25 1210 8/217 553 9/11 449 8/13 922
1936 9/24 1200 8/18 161 8/12 387 8/17 557 8/16 835 8/11 | 1040
1937 9/22 1130 8/21 122 8/23 364 9/24 517 8/23 744 8/23 | 1022
1938 9/21 1200 9/25 306 9/24 725 9/14 941 8/26 1800 8/27 | 2130
1939 *9/20 7217 8/10 36 8/20 219 7/25 235 7/26 443 1/25 610
1940 9/23 896 8/23 101 8/20 345 8/24 520 8/13 875 8/10 | 1070
1941 9/11 1220 9/12 220 9/25 470 9/15 720 9/15 1360 9/14 | 1480
1942 9/23 1260 9/22 211 8/30 481 9/19 688 9/14 1245 8/20 | 1520
1943 9/24 1000 9/3 168 9/1 422 8/16 605 8/4 1216 8/4 1480
1944 3/6 584 8/10 115 9/12 570 8/9 515 8/9 702 8/9 1033
1945 3/13 1530 9/13 446 913 738 8/5 1010 8/5 1370 8/1 1530
1946 2/9 1200 8/11 165 8/22 449 o 0/11 676 8/11 922 8/5 1160
STANISLAUS RIVER MERCED RIVER
Year |At Orange At At At At At Yosemite At Near Near
Blossom Bre. | Riverbank Ripon Bre | Bret Harte |Hatmark Ranch| Valley ReRe | Cressey Br. | Livingston Mouth**
Date CefeSe Date [Cefese | Date [Cefese| Date |CefeSe | Date [CefeSe | Date [CefeSe| Date [CefeSe| Date [Cefese| Date |[CefeSe
1924 8/1 26
1925| No record No record No record No record No record No record No record | No record No record
1926 prior prior prior prior prior prior prior 9/24 53 prior
1927 to 1930 to 1940 to 1940 to 1941 to 1930 to 1930 to 1941 8/28 121 to 1930
1928 8/15| 118
1929 9/25 89
1930 9/15 32 8/11 | 241 9/25 3 6/9 97 | 8/16 | 126
1931 9/15 25 8/17 96 9/18 1 9/20 55 | 8/23 | 258
1932( 9/25 35 8/11 | 241 8/6 18 8/1 140 | 8/8 190
1933| 9/22 19 9/5 215 9/25 St 8/21| 121 | 8/13 | 141
19341 9/20 20 8/15 | 137 9/25 2 9/3 82 | 8/18 68
d93510 971 28 9/22 | 230 9/9 48 92| 159 | 9/1e | 220
1936| 8/25 28 9/26 | 230 8/8 37 8/10| 178 | 9/24 | 216
49571 "9/21 17 y 9/10 | 226 9/25 21 9/20| 199 | 8/16 | 228
1938| 9/11 20 Esf;;;;gﬁed 9/16 | 280 | 8/10 76 9/12| 258 | 9/18 | 3a2
1939 9/11 14 10/1/40 8/20 | 144 9/21 7 8/8 124 | 8/8 174
1940| 9/24 19 9/25| 98 9/24 | 212 8/13 | 248 9/14 7 9/16| 160 | 9/17 | 218
13431 9/15 18 | 9/25| 86 | 9/15 |209 |9/22 | 262 _ Station 7/21 | 24 |9/15 | 108 | 9/10| 164 | 9/14 | 257
i;ﬁi i;;g §2 9/21| 99 | 8/15 |207 |8/20 | 232 |PESFOMLIMEEA ) 9754 | 18 |9/18 | 104 | 9/18| 175 | 9/19 | 250
T i 2/25 76 9/18 | 217 9/8 228 9/15 21 |8/10 67 8/10| 164 | 8/30 | 237
- = 8;15 O | 9/17 19 | 8/a4 | 158 9/26 | 18 |8/26 2 gz:tion 9/10 | 220
o > i9 114 | 8/28 207 (i) 9/8 34 | 7/17 95 Cia o o ol e
9/25| 92 | 9/25 | 188 (1) /6 1 |8/29 97 in 1944 | o/7 | 246
NOTE: For minimum dail
(1) Flow e h et Y mean flow see Table 5e
e Erior o 15300 1oT 12T e0, Pt 21 0R 1984, See Ripon ridee.

(Continued on next page)
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TABLE 6 (CONT'D)

AVERAGE MINIMUM 10-DAY FLOW FOR SAN JOAQUIN VALLEY STREAMS
FOR PERIOD MARCH 1 TO SEPTEMBER 30, 1924-1946

TUOLUMNE RIVER DRY CREEK
geac At La Grange Bre. At Roberts Ferry Bre. At Hickman Br. At Modesto Bre At Tuolumne City Near Modesto'
Date Cefese Date Cefese . Date CefesSe Date Cefese Date CefeSe Date Cefese
1924 .
1925 No record No record No record No record No record No record
1926 prior to 1937 prior to 1930 prior to 1932 prior to 1940 prior to 1930 prior to 1930
1927
1928
1929
120 8/1 78 8/3 366 /1
1931 9/25 25 7/28 24.9 9/16
1932 8/21 40 8/26 105 8/28 358 8/18
1933 8/19 1 8/11 102 8/3 310 7/18
1934 9/1 28 7/1 94 9/} 284 9/25
1935 8/31 35 9/6 100 8/10 370 8/15
1936 8/28 36 8/14 123 9/13 385 9/30
1937 8/15 3 8/17 19 8/21 123 8/15 363 9/18
1938 8/21 10 8/20 29 8/24 155 8/25 468 7/31
1939 6/10 3 6/15 36 4/20 138 6/18 326 9/4
1940 8/3 4 7/21 40 1/25 110 8/14 290 8/7 380 9/9
1941 8/5 137 8/6 190 8/6 211 9/13 480 9/13 595 7/25
1942 8/5 76 8/5 127 8/6 240 8/7 577 8/6 565 8/28
1943 7/1 55 7/13 65 7/15 230 7/15 392 7/15 538 9/20
1944 7/17 26 7/8 43 9/22 114 8/12 293 8/12 345 8/18
1945 7/25 17 1/217 65 8/20 144 8/1 217 8/25 452 7/28
1946 9/18 8 9/16. 61 9/10 122 9/25 266 9/25 360 1/28
NOTE: For minimum daily mean flow see Table 5.
TABLE 7
COMPARISONS BETWEEN 40 AND 50 YEAR MEAN FULL NATURAL FLOWS*
40-Year Mean Full 50-Year Mean Full
Natural Flow Natural Flow Changes
River and Statlon  1889_90 £o 1928-29  1889-90 to 1938-39 in Mean
(Acre-feet) (Acre-feet)
Sacramento at Red Bluff 9,354,000 8,747,000 -1%
Feather at Oroville 5,201,000 4,853,000 -7%
Yuba at Smartville 2,653,000 2,490,000 -6%
7 Bear at Wheatland 402,000 373,000 o7t
American at Fair Oaks 3,069,000 2,879,000 -6
Sacramento at Sacramento (8) 20,679,000 ts) 19,342,000 -6%
Cosumnes at Michigen Bar 407,000 382,000 -6%
Mokelumne at Mokelumne Hill 853,000 802,000 -61
Calaveras at Jenny Lind 227,000 210,000 -7%
Stanislaus below Melones 1,350,000 1,273,000 -6%
Tuolumne at La Grange 2,070,000 1,985,000 -4,
Merced at Exchequer 1,115,000 1,069,000 -49
San Joaquin at Friant 1,995,000 1,914,000 -39,
San Joaguin at Vernalis (s) 6,530,000 (s) 6,241,000 -49
Combined flow to Delta (s) 28,695,000 (s) 26,977,000 -6%
Kings at Piedra 1,889,000 1,818,000 -49,
Kaweah at Three Rivers 443,000 433,000 -24
Kern at Bakersfield 725,000 710,000 -2%

(40-year normal taken as 40-year mean (1889-1929) of natural runoff
(at foothill stations of major tributaries.

(50-year normal taken as 50-year mean (1889-1939) of natural runoff

(at foothill stations

of major tributariese.

(s) Summation of natural runoff at foothill stations of major tribu-
taries only and does not include runoff from minor tributaries
and from valley floor.




TABLE 8

SACRAMENTO RIVER STREAM GAGING STATIONS
RELATION OF GAGE HEIGHTS TO FLOW FOR 1946 SEASON

49

*Gage Height, Ue.S.E.De Elevation of Water
Surface for Rated Flows of:
Stati 1000 2000 3000 4000 5000 6000 7000 8000 9000 |[10000
oL CefeSe|[CefeSe|[CefeSe|[CoefeSe|CefeSe|[CefeSe[CefeSe|[CefeSe|ColfeSe[CeleSe
Sacramento Flows under 10,000 cefese have no appreciable effect on
average gage heights due to tidal action. Tidal effect
lost at elevation 13.0 for flows of 30,000 cefese
Verona 10.9 ilei5 122 269 13.3 |13.8
Knights Landing (1) 150 16.6 | 18.1 - - -—
Wilkins Slough 247 | 2661 | 2745 | 289 | 3044 | 31e9 [33.3
Colusa 3943 40463 41.3 42.3 4342 44,2 14543
Butte City 70¢5 T1le1 71.6 7262 T2¢7 |T3e2
Red Bluff (Iron Canyon) 25248 | 25345 | 25441 | 25446 |25540 | 25544 [255.8 [256.1 25645
Keswick (2) 484.2 [485.7 [486.9 | 48841 [489.1 [490.0 |490.8 [491.6 [492.3 493.0
]

Elevations may vary on account of channel changes due to scour or fill.

*
(1) Affected by backwater from Feather River flowse.

. backwater conditions applicable only from July 1 to September 30
~ (2) When flashboards in place in Anderson-Cottonwood Irrigation District dam, subtract

Relation as given is for average

[ 0.8 feet from observed gage height before applying rating. Zero of gage = 479.8 ft.
UeSeGeSe
TABLE 9
SACRAMENTO RIVER STREZAM GAGING STATIONS
COMPARATIVE WATER SURFACE ELEVATIONS AND FLOWS FOR MONTH OF JULY
{ Elevation of
; Zerc of July 1939 July 1943 *July 1946
oo Staff Gage
U’S'E n Ave WeLe | Ave Flow | AVe WeLe| Ave Flow|Ave WeLle | Ave Flow
el UsSeEeDe CefeSe UeSeEeDs| CoefeSe |UeSeEeDe CefeSe
Gt bled 980 647 4860 6e5 6900
0.0 Teb 1280 9.8 4130 12.0 6720
Landing (L) @A) 94 997 1340 2540 16.3 5720
Slough 0.0 19.0 920 2243 2510 2646 5360
(2) 0.0 36e5 1660 38.8 3300 41.7 6430
Ty 0.0 68.9 1620 706 3450 7o 6790
(Iron Canyon) (3)253.2 25340 (4)3150 253.8 4600 256.1 8660
(3)479.8 487.1 3144 489.0 4300 492.3 8710

"1

her Bureau gage 02
» Bureau gage U2 R 4 Ts SWE e Ds
ons are given to U.S
flow during August = 2926 cefese

s 6 SeBeDe

eGeSe datume
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TABLE 10

AVERAGE WATER SURFACE ELEVATIONS AT VARIOUS POINTS ON SACRAMENTO RIVER
FOR SEMI-MONTHLY PERIODS - MARCH TO OCTOBER - 1946
ELEVATIONS ARE U.S.E.De DATUM

Miles Month and Period S fo
Station ggg;z_ March April May June July August September | October U?E%E-D.
mento | 115 16-31f 1-15 | 16-30|1-15 |16-31| 1-15 | 16-30| 1-15 | 16-31| 1-15 [16-31 | 1-15 |16-30| 1-15 |16-31 | Datum
Sacramento 0 1246 1249 | 1345 | 1429 |13.9 [11.5| 8.8 | 6.9 | 6.6| 644 | 643| 6.3| 63| 6.8]| 6.6]| 6.3 3.10
Conaway Ranch 12.0| NR NR [ 164 | 18+1 (1649 {1447 | 11.9| 9.7| 9.0| 91| 9.0| 9.1| 9.3| 10.1| NR NR 0.0
Central M.W. Co. | 16.0 | NR NR |18.3| 19.4 |18.3 | 15.9 | 13.0 | 10.9| NR NR | 10.3| 10.6 [ 10.9 | 11.5| NR NR -0.5
Verona 196 | 1947 19.7 | 20.6 [ 21.1 [19.4 | 17.3 | 14.4 | 12.3| 11.8 | 12.0 | 12.0| 2.2 | 12.5| 13.0| 12.8| 12.5 | -0.06
Knights Landing 3440 | 237 | 2343 | 2401 | 2344 [21.8 | 2047 | 18.1 | 16e4 | 16e1| 1645 | 1646 | 1647 | 1740 | 17.5| 1741 | 1649 0.0
State Ranch Bend | 40.6 | NR NR |[24.1| 24.4 | MR NR [ 19.6] 18.1| 17.8 | 18.2 | 18.3| 18.5| NR | 18.2| 18.6| 19.5 0.0
Rough and Ready 44,0 [ 27.0 | 2643 | 2649 | 2544 2343 [22.8 | 20.6 | 19.2 | 18.9 | 1946 | 19.5| 1945 | 19.5 | 20.3 | 20.0| 19.8 0.0
Wilkins Slough 62.9 | 33.1| 3247 | 3340 3048 [28.7 [ 2846 | 273 | 2646 | 2644 | 26.8 | 2649 | 1647 | 264 | 27.1| 27.1| 27.0 0.0
R.D. 70 Drain 6848 | 364 | 35.2 | 3504 | 33.0 |31.2 | 30.9 | 29.8 | 29.2 | 29.0 | 29.6 221§\ 29.3 | 28.8 | 29.3 [ 29.3| 29.3 0.0
Meridian 79.8 | 40.8| 396 | 39.8| 385 [36.9 | 3647 | 36.0 | 35.5| 35.4 | 35.8| 35.6 | 35.2 | 34.6 | 3406 34.5| 38.5 | 0.0
Colusa 8944 | 45,5 | 44.5 | 44,8 | 44,0 (42,5 |42.3 | 41.5 | 41.3 | 41.4 | 41.9 | 41.9| 41.5 | 40.6 | 40.5| 40.5| 40.7 0.0
Butte City 115.8 | 7343 | 72+8 | 7340 | 7247 |71e9 | 718 | 71e4 | 71e2 | 71e4 | 7146 | 71a5| 71e4 | 70.9 | 70.7| 70.7| 70.8 0.0
ord Ferry 13068 9947 | 9944 | 9945 | 994 |98.8 [ 98.5| 98.2.| 9841 | 98.1| 98.3 | 9842 | 98.0 | 97.5| 97.3 | 97.4| 97.5 0.0
e (0 15040 [ 1298 129.5 [129. 6| 129.6 [128.8 [128.8 | 128.5 | 128.5 | 128.6 [128.9 | 128.8 |128.6 [128.2 [128.0 |128.1 | 128.2 | 100.0
Vina Bridge (1) |[166.5(168.3|168.2 [16843|168.8 [168.2 (16841 [167.8 [167.9 [168.0 |16842 [16842 (16749 [167.4 [166.9 |166.9]167.0 | 100.0
Red Bluff 19344 | 24546 (24543 |24547 | 24640 |245.6 (24506 | 24504 [245.5 (24547 [245.9 |24549 [24547 (24449 [244.5 |244.4 |244.5 | 240.6
Iron Canyon 19846 (25547 (25546 25508 | 25641 25547 [255.8 | 25547 |25548 [25549 [25642 [25641 (25549 [255.4 [25449 [255.0(255.0 | 253.2*
Balls Ferry (1) [224.5|362.0(362.0 (36240 [362.5 [362.1(36242 [362.2 (36243 (36246 [362.8 |362.7 36245 |362.0 [361.5 [361.6[361.7 | 359.0
Redding (1) 242.0 4573 145703 4573|4578 (4574645748 (45749 [458.1 [458.3 [458.6 [458.5 |458.3 [457.3 [457.4 [457.4 |457.4 | 403.0
(I) g.SéG.g;rd:tum. x :
. Se eau of Reclamation recorder stavion. TABLE 11
AVERAGE WATER SURFACE ELEVATIONS AT VARIOUS POINTS ON SAN JOAQUIN VALLEY STREAMS
FOR SEMI-MONTHLY PERIODS - MARCH TO OCTOBER - 1946
DATUM REFERENCE AS SHOWN
Miles Month and Period Datum
Station ggﬁgﬁ March April May June July August September| October of%iarf
1-15/16-31] 1-15|16-30|1-15 |16-31|1-15 |16-30| 1-15[16-31] 1-15]16-31] 1-15[16-30] 1-15]16-31 Gage
San Joaguin River
at Mossdale 58.9| 76| 6.7( 8.0] 940 13.0( 1302 | 113 | 7.3| 6.7| 6.2( 643 6.0 6.0 6.1 5.8] 5.6 5.4 EeDe
at Vernalis 7647|1847 [ 1841 | 19.5| 2144 | 25.7 | 2546 | 232 | 17.8| 1645 | 15.9 | 1546 | 15.7 | 15.9| 15.8| 1641 16.2 | 8.4 EoDs
at Hetch Hetchy 82.0| 22.9 | 21.6 23.1 | 24.4 | 29.1| 29.2 | 27.0| 21.5| 2044 | 19.6| 19.3 | 19.6 | 20.0| 20.2| 20.4| 20.6 | 0.0 EeDs
at Grayson 961 31441 29.8| 31.2 | 3042 | 3621 36.6| 34.8| 30.2| 29.1| 28.0| 27.8 | 28.0| 28.3 | 28.2| 28.4| 27.5| 0.0 EeDs
at Patterson 10404 | 40e4 [ 39.0| 4041 | 39.2 | 43.9 | 4421 | 42.7| 39.2 | 3844 | 3744 | 3723 | 3744 | 3746 3745 37.7| 3649 | 0.0 EeDa
at Crows Ldg. Bre [ 113.0| 47.0| 45.5| 4646 | 4640 [ 5045 | 5046 | 4942 | 45.9 | 45.0 | 44.2 | 44.0| 44.0 | 44.2| 244.1| 44.1| 43.4 [42.2 EDs
at Newman 12347 | 56.1 | 5446 5549 | 5547 | 596 | 5946 | 58.3| 55.0| 54.2 | 5344 | 5343 | 5343 | 53.6| 5345 | 53.5| 52.8[51.0 EuDs
at Fremont Ford 129.5| 616 | 61.0| 6245 | 60.8 | 64.8 | 66.0| 64.9 | 62.0| 6122 | 60.0| 59.8| 60.0 | 6046| 6024 | 60.4| 5947 | 0.0 EeDs 4
Merced River :
at Stevinson Dre. 64.9 | 61.7 | 5947 6046 | 61e5 | 6546 | 63.8 | 6249 5947 | 59.1| 58.8| 58.9 | 58.7| 58.5| 58.7| 58.6| 58.0 [56.1 GeSe |
at Cressey Bridge SO S E R 2 (BGRB8 o it [ e (s PRl e i 1o50 e | Nu(E)
at Yos. Val. R.R. 306 401 3.0| 36| 4.5| 5.4 5.0 4.5| 2.4 2.2 2.6| 2.7| 2.4 2.3| 2.5| 2.3| 2.2 (2)
Tuolumne River
at Tuolumne City 3e4 | 3044 | 29,3 | 30.6 | 33.0 | 36.0 | 36.8 | 34.7| 29.1| 28.7 | 28.6 | 28.5 | 28.5 | 28.5 2843 | 2849 30.0| 0.0 EeDs
at Modesto 15.8 | 39.6 | 38.1| 404 | 42.9 | 4641 | 4646 | 44.4| 38,0 | 37.5 | 37.4 | 35.3| 37.2| 37.2| 37.0 3749} 39.2| 0.0 GeSe
at Hiclmen Bridge | 31.7| 75.8 | 74.8| 7547 | 777 | 79+3 | 79+3 | 78.3 | 74.3 | 74.1 | 74.1| 74.0| 74.0| 74.0| 74.0| 74.7| 75.6 | 0.0 GeSe
~ R;:ii;s Bridge | 39.9 (113.2 (11343 |115.3 |114.8 |116.2 {11640 (11541 [111.6 [111.6 [111.5 (11145 [11146 11144 1115 [112.2 [113.1 | 3.6 BeD
at La Grange Br. 504 |168.7 [167+6 169+0 [171.1 17244 (17242 17101 (16643 [166.3 (16644 (16644 [166.4 (16643 |16643 [167+3 [168.6 | 0.0 Ga
Stanislaus River
at Bret Herte 5.9 | 2346 | 23.8] 25.4 | 29.2 | 30.8 | 29.0 | 2643 | 22.9 | 22.2 | 22.0| 21.7| 21.9 | MR | 21.6| 21.7| 21.6| 0.0 GeSe
at Ripon 16.0 | 4046 | 42.6 | 43.5 | 50.1 | 52.2 | 48.8 | 44.5| 39.6 | 38.6 | 38.3 | 38.1| 38.0 38.0 3748 37.7| 37.8 | 0<08GSES
at Riverbank 3546 | 7642 | 780 | 78.4 | 83.8 | 8447 | 81e6 | 7847 | 7440 | 7325 | 7344 | 734 | 73.3 | 7344 7323 | 7343 | 7345 0.0 GeSe¥
= Oﬁﬁﬁiiom Bridge 44.7 [128.1 [129.4 [129.5 [134.1 [134.6 |132.2 [129.7 [126.9 [12647 [126.7 (12647 [126.7 [126.6 [126.6 [126.6 [126.6 1250 GaS?
|

* Assumed.

(1) Datum not estebliched.

Elevztions shovn sbeve are mesn gage heights for the period.
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TABLE 12

DAILY CONTENT OF SHASTA RESERVOIR IN ACRE-FEET - 1946

D

Date Figure given is amount in storage at end of day
Jene Febe. Mar. Apre. May June July Auge Septe Octe Nove Dece
i 3252000 2918000 2958000 3225000 3426000 3450000 3263000 2950000 2623000 2446000 2304000 2255000
2 3255000 2916000 2968000 3235000 3429000 3446000 3255000 2939000 2615000 2442000 2299000 2252000
3 3259000 2913000 2976000 3244000 3434000 3444000 3247000 2928000 2606000 2438000 2293000 2252000
4 3273000 2910000 2985000 3252000 3440000 3440000 3236000 2916000 2599000 2433000 2289000 2253000
5 3279000 2906000 2992000 3261000 3445000 3437000 3227000 2905000 2592000 2428000 2284000 2255000
6 2273000 2905000 2999000 3269000 3451000 3434000 3217000 2895000 2586000 2422000 2280000 2265000
3262000 2902000 3006000 3276000 3455000 3429000 3207000 2884000 2578000 2417000 2274000 2269000
g 3242000 2898000 3012000 3286000 3458000 3423000 3198000 2873000 2570000 2412000 2270000 2272000
9 3217000 2895000 3019000 3293000 3462000 3416000 3189000 2862000 2563000 2408000 2264000 2273000
10 3190000 2891000 3026000 3300000 3465000 3411000 3179000 2851000 2557000 2403000 2259000 2272000
11 3172000 2888000 3033000 3307000 3467000 3405000 3170000 2839000 2551000 2398000 2254000 2272000
12 3161000 2884000 3043000 3314000 3468000 3401000 3161000 2828000 2545000 2393000 2250000 2271000
13 3150000 2880000 3054000 3322000 3469000 3395000 3150000 2817000 2539000 2388000 2245000 2269000
14 3139000 2875000 3063000 3329000 3469000 3390000 3138000 2806000 2532000 2384000 2241000 2266000
15 3127000 2875000 3077000 3337000 3468000 3383000 3129000 2795000 2525000 2380000 2237000 2262000
16 3114000 2874000 3080000 3347000 3467000 3375000 3118000 2784000 2519000 2375000 2232000 2260000
17 3099000 2874000 3088000 3355000 3466000 3368000 3108000 2772000 2515000 2370000 2227000 2256000
18 3084000 2875000 3096000 3364000 3466000 3363000 3098000 2759000 2511000 2367000 2227000 2254000
19 3069000 2878000 3103000 3371000 3465000 3357000 3087000 2748000 2506000 2362000 2234000 2251000
20 3052000 2880000 3110000 3378000 3464000 3351000 3077000 2738000 2501000 2356000 223%2000 2248000
21 3037000 2888000 3117000 3382000 3463000 3344000 3066000 2726000 2496000 2352000 2231000 2244000
22 3020000 2894000 3126000 3387000 3463000 3335000 3055000 2716000 2490000 2349000 2253000 2240000
23 3003000 2900000 3135000 33292000 3462000 3326000 3045000 2706000 2485000 2346000 2269000 2237000
24 2987000 2908000 3143000 3397000 3460000 3319000 3034000 2697000 2481000 2342000 2271000 2234000
25 2970000 2916000 3151000 3404000 3459000 3311000 3024000 2686000 2476000 2337000 2270000 2230000
26 2953000 2925000 3158000 3410000 3459000 3304000 3015000 267gooo 2471000 2332000 2269000 2226000
2 2935000 2936000 3166000 3414000 3459000 3296000 3004000 2668000 2466000 2327000 2267000 2224000
2 2926000 2947000 3178000 3417000 3458000 3288000 2992000 2659000 2461000 2323000 2264000 2221000
29 2925000 3191000 3422000 3457000 3280000 2981000 2650000 2455000 2318000 2261000 2218000
30 2923000 3203000 3424000 3454000 3271000 2970000 2641000 2450000 2313000 2258000 2214000
31 2920000 3214000 3452000 2960000 2633000 2309000 2211000
- Monthly -
~ Change -330000 +27000 +267000 +210000  +28000 -181000 =311000 =-327000 -183000 -141000 -51000 -47000
 AcJTte
. NOTE: Reservoir water level recorder maintained by U. S. Bureau of Reclamation.
TABLE 13
FLOW OF SACRAMENTO RIVER AT KESWICK - 1946
e Daily Mean Flow in Second Feet
. Jan. Feb. Mar. Apr. May June July Auge Septe. Octe Nove Dece
21000 8020 5500 5340 7730 6910 g940 8900 7400 5600 5900 5840
| 22000 8020 5370 5330 7350 6910 120 8890 7380 5610 5900 5840
| 25300 8020 5360 5320 6030 6930 8410 8890 7390 5630 5920 5940
28300 8020 5360 5300 5910 6900 8450 8900 7190 5600 5900 5940
| 27700 8030 5370 5280 5910 6910 8450 8900 6820 5630 5880 5960
| 27000 8120 5360 5280 5870 6910 84320 8900 6820 5620 5860 6570
| 27200 8060 5330 5280 5840 7100 8410 8890 6820 5630 5840 5320
| 26900 8050 5320 5280 5850 7430 8430 8870 6790 5620 5840 5880
| 26900 8030 5320 5260 5920 7400 8450 8860 6680 5460 5820 5860
| 26800 8030 5320 5240 6680 7420 8450 8860 6290 5560 5810 5840
| 22000 8030 5320 5230 6600 7390 8450 8850 6270 5710 5810 5850
| 16200 8030 5330 5210 6590 7390 8380 8830 6270 5790 5810 5850
16200 8020 5390 5210 6600 7390 8680 8830 6280 5500 5860 5850
16100 8020 5320 5210 7020 7400 8900 8850 62170 5790 5860 5820
| 16100 6260 5300 5230 7620 7380 8920 8860 6270 5810 5850 5810
116100 5960 5300 5520 7580 7480 8930 8860 6150 5840 5800 5810
16100 5940 5300 6210 7470 7430 8940 8860 5530 5850 5870 5810
116000 59%0 5300 6520 6830 7420 8940 8830 5540 5850 5940 5820
16100 5980 5300 7230 6860 7420 8940 8870 5550 5850 6380 5820
5900 2920 5310 7%30 2840 7610 3970 8890 5540 5550 5910 5820
16100 060 5290 7810 840 7920 0 8900 40 850 00 820
16000 6000 5230 7280 6830 7940 9%80 Bgoo 2250 2830 2220 ?820
16100 5970 5280 7710 6840 7960 9000 8300 5560 5860 6200 5820
6100 5960 5280 7700 6840 7980 9000 7920 5580 5850 5870 5850
5000 5930 5290 7700 6860 7980 9000 7920 5610 5870 5860 5850
LO( 5940 5280 7700 6930 7920 8970 7920 5600 5850 5840 5850
5100 5920 5280 7700 6830 7940 8900 7920 5600 5870 5840 5850
600 5930 5280 7730 6830 7950 8900 7910 5600 5880 5840 5860
20 5280 7730 6840 7960 8900 7940 5600 5880 5840 5850
20 5330 7710 6860 7960 8900 7740 5590 5900 5840 5850
0 5360 6900 8920 7390 5900 5860
60 7010 5323 62179 6726 7488 Sl 8585 6169 5745 5907 58175
) 389300 327300 373600 413600 445600 535600 353200 351500 361200

527900

367100

s a permanent station maintained throughout the year under Federa.-State cooperation by the Water

’ces Branch of the U. S. Geological Surveye.

It is located at Mile 250.5 above Sacramentoe.
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TABLE 14
FLOW OF SACRAMENTO RIVER AT REDDING*- 1946

S Daily Mean Flow in Second Feet
ate
Jane Febe. Mar. Apr. May June July Auge Septe Octe Nove Dece
1 21690 950 5550 5270 leo 6430 7430 3550 7040 5360 5620 5880
2 22696 010 5410 5300 867 6480 7590 550 7040 5430 5720 5900
3 24648 7950 5360 5250 5362 6510 7980 8530 7040 5460 5720 6030
4 27545 7950 5360 5250 5390 6460 7950 8530 6880 5410 5898 6110
5 26860 7920 5360 5210 5460 6460 7920 8530 6480 5460 5950 6060
6 26380 8040 5360 5210 5410 6540 7900 8550 6510 5460 5900 6860
I 26460 7980 5180 5180 5410 6700 7900 8550 6510 5480 5850 6080
8 26220 7950 5180 5210 5390 7010 7900 8530 6510 5430 5820 6030
9 26140 7950 5180 5210 5447 6990 7920 8500 6430 5320 5820 6010
10 26100 7920 5180 5140 6240 7010 7900 85320 6010 5430 5820 5980
i 22243 7900 5180 5070 6190 7040 7870 8530 5980 5360 5820 5930
12 16150 7900 5210 5030 6140 6990 7810 8500 5980 5460 5850 5950
13 16080 8010 5180 5030 6160 7010 8090 8550 6010 5140 5900 5950
14 15900 8060 5180 5030 6487 7010 8410 8550 5980 5340 5880 5930 {
15 15940 6398 5180 5030 7170 7010 8410 8530 5950 5500 5850 5930
36 15830 5980 5160 5166 7140 7090 8410 8530 5930 5530 5850 5900
17 15760 5950 5160 5820 7080 7040 8410 8550 5270 5550 5880 5880
18 15720 5980 5180 6071 63170 6990 8440 8470 5270 5550 5980 5900
19 15830 6010 5160 6874 6370 6990 8410 8530 52170 5550 6495 5900
20 15510 5980 5210 6620 6400 7120 8410 8500 52170 5250 5930 5930
21 15720 6140 5160 7250 6370 7480 8440 8550 5250 5550 5950 5950
22 15720 6030 5160 6632 6400 7480 8440 8550 52170 56170 6472 5950
23 15650 6010 5160 7200 6400 7530 8470 7957 5300 5670 6314 5930
24 15690 6010 5140 7220 63170 7560 8500 7510 5300 5650 5930 5950
25 15650 5980 5160 7220 6400 7560 8530 7530 5340 5700 5900 5950
26 15650 6010 5120 7200 6480 7530 8580 7530 5320 5670 5900 5980
27 15610 5980 5160 7220 6430 7530 8550 7560 5320 5670 5900 5930
28 13005 6030 5160 7250 6400 7560 8550 7530 5320 5670 5900 5930 .
29 8090 514Q 7220 6400 7530 8550 7530 5320 5650 5900 5950
30 7920 5210 7250 6430 7530 8550 7460 5340 5580 5930 5930
31 7920 5230 6400 8550 7040 5520 5980
Mean 18269 6999 5217 5988 6262 7072 8218 8237 5881 5499 5922 5986
upoff 1123329 388722 320772 356302 385063 420839 505336 506461 349969 338147 352367 368078
IAC. Tt

Station is at Highway 44 and is below Anderson-Cottonwood diversion dam. It is located at Mile 243.0
above Sacramento. = 5

NOTE: This station is maintained, operated, and records compiled by the U. S. Bureau of Reclamation,

TABLE 15
FLOW OF SACRAMENTO RIVER AT BALL'S FERRY - 1946

e Daily Mean Flow in Second Feet
Jane Febe Mar. Apre. May June July Auge Septe Octe Nove. Dec.
1 25850 8680 7310 7300 8010 6810 7550 8500 7040 55170 6010 6220
2 32087 8830 6940 7040 7890 6790 7600 84500 7010 5570 6050 6190
3 40490 9190 6810 6940 6360 6760 7980 8420 7010 5610 6030 6630
4 44680 89320 6610 6790 6320 6690 7980 8450 6940 5630 6130 9000
5 38260 8780 6590 6660 6370 6690 8010 8420 6520 5630 6130 8270
6 33340 8910 6520 6560 6300 6710 7980 8420 6520 5650 6130 10190
7 33040 9450 6420 6520 6260 6760 7980 8450 6490 5680 6090 7700
8 31570 9000 6370 6540 6190 7140 . 7980 8420 - 6520 5700 6050 7850
9 30540 8880 6370 6490 6170 7090 7960 8420 6470 5590 6070 7140
10 30040 8850 6400 6350 6830 7120 7960 8420 6130 5650 6070 6710
11 26940 8750 6490 6190 6860 7120 7960 8420 6050 5650 6070 6540
12 18740 8730 6350 6170 6790 7090 7880 8420 6070 5700 6090 6470
13 18500 8630 7470 6170 6790 7120 8030 8400 6070 5540 6090 6400
14 18220 8600 6760 6190 6930 7120 8450 8420 6090 5660 6110 6350
15 18030 7480 6520 6170 7620 7120 8420 8420 6110 5740 6090 6300
16 17790 6860 6470 6170 7620 7250 8420 8400 6110 5760 6050 6280
17 17740 6790 6400 6910 7570 7170 8420 8400 5630 5760 6110 6260
18 17600 6790 6470 6990 6960 7120 8450 8370 5560 5760 6190 6260
19 17470 6810 6440 7910 6940 7070 8420 8420 5540 5760 2340 6240
20 17330 7010 6420 7640 6910 7090 8420 8420 5540 5590 610 6240
21 17330 8730 6440 8160 6860 7470 8450 8420 5540 5740 6320 6240
22 17280 7990 6350 7670 6910 7500 8450 8420 5540 5850 6920 6220
23 17280 7470 6400 8060 7040 7550 8480 8070 5540 5890 9290 6220
24 17190 7510 6320 8110 6960 7570 8450 7450 5540 5890 6760 6240
25 17190 7990 6280 8140 6940 7570 8500 7450 5570 5870 6420 6240
26 17100 7450 6220 8160 7270 7520 86320 7500 5560 5890 6320 6260
o 17060 7830 6220 8160 7140 _ 7500 8630 7500 5560 5870 6260 6280
28 15630 8140 6260 8110 6990 7520 8600 7470 5570 5870 6240 6240
29 9080 6890 8140 6890 7520 8580 7500 5570 5890 6240 6240
30 8780 7200 8060 6860 7550 8550 7450 5560 5910 6220 6220
31 8700 7220 6840 8530 7040 5930 6240
Mean 22286 8181 6579 7149 6916 7170 8248 8153 6032 5735 6350 6706
§u§g§£ 1370355 454341 404495 425401 425243 426651 507181 501290 358954 352666 377857 412330

Ce ol z

NOTE: This station is maintained and operated, and reeords compiled by U. S. Bureau of Reclamation. It is
located at Mile 224.5 above Sacramentoe




TABLE 16
FLOW OF SACRAMENTO RIVER NEAR RED BLUFF - 1946

Date Daily Mean Flow in Second Feet
Jane Febe Mar. Apre May June July Auge Septe Octe Nove Dece
i 29300 10000 9040 9320 9210 7640 8020 8930 7350 5640 6150 6470
2 33500 10100 8320 8810 9150 7590 7940 8900 7350 5730 6220 6440
3 50100 s 10600 8080 8510 7940 7560 8350 8900 7350 5800 6170 7190
4 53900 10400 7860 8210 7460 1510 8400 8900 7380 5800 6240 13000
5 51500 10100 71730 8050 7480 7480 8430 8900 6930 5770 63205 11200
B 40900 10100 7590 7940 7510 7510 8420 8870 6850 5770 6320 13700
17 38600 10900 7480 7890 7400 7510 8460 8870 6820 5770 6270 10200
8 37000 10300 7400 7940 7350 7890 8460 8870 6820 5800 6200 9230
9 34800 10100 7380 7860 7350 7830 83170 8870 6800 5640 6200 8400
10 33600 10000 7400 7640 7920 7830 8350 8870 6420 5730 6200 7620
Tl 32300 9950 7640 7380 8050 7830 8320 8900 6240 5730 6200 7290
12 21600 9840 7400 7320 8000 7830 8270 8870 6220 5730 6220 7080
13 20400 9780 8400 7380 7940 7810 8350 8870 6240 5640 6220 7010
14 20100 9720 8080 7460 7890 7780 8810 8870 6270 5540 6240 6900
15 19800 8950 7640 7400 8660 7780 8840 88170 6300 5800 6240 6850
16 19500 7830 7510 7400 8700 7860 8840 8870 6340 5820 6200 6750
17 19200 7730 7430 8240 8650 7920 8840 8840 5840 5800 6240 6720
18 19000 7700 7480 8510 8180 7750 8840 8840 5610 5820 6400 6640
19 18900 7750 7460 9400 8020 7640 8810 8900 5570 5820 7620 6620
20 18800 8000 17460 9150 8000 7620 8790 8840 5570 5748 7590 6600
21 18500 9330 7480 9350 7940 8050 8810 8840 5570 5680 6770 6570
22 18600 9550 7380 9290 8000 8130 8810 8840 5540 5980 7290 6520
23 18500 8670 7460 9120 8100 8210 8870 8650 5540 6030 11800 6500
24 18400 8480 7290 9430 8050 8210 8870 7890 5570 6000 8180 6500
25 18300 9320 7240 9520 7920 8210 8900 7830 5610 5980 7140 6520
26 18200 8670 7160 9600 8270 8130 9070 1830 5610 5980 6800 6540
2 18200 8760 7140 9550 8350 8080 9090 7860 5590 5960 6640 6570
2 18000 10000 7210 9460 8000 8100 9070 7860 5590 5960 6570 6600
29 11400 7920 9430 7830 8100 9040 7890 5640 5980 6520 6540
30 10200 8270 9350 7730 8080 8980 7890 5610 5980 6500 6520
31 10000 8870 7640 8950 7460 6030 6520
| Mean | 25520 9380 7684 8530 8022 7849 8657 8593 6205 5822 6722 7542
'“Eﬁg 1569000 520900 472500 507600 493200 467000 532300 528400 369200 358000 400000 463800
AC o o

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.

i TABLE 17
FLOW OF SACRAMENTO RIVER AT VINA BRIDGE - 1946

';ke Daily Mean Flow in Second Feet

Feb. Mar. Apre May June July Auge Septe Octe Nove Decs
11100 10970 11190 10620 8380 8330 9080 7360 5850 6290 - 6840
11100 9900 10590 10470 8330 8200 9050 7440 5910 6440 6780
11610 9470 9950 9830 8250 8430 - 9050 7470 -~ 5990 6350 7200
11610 9130 9550 8900 8090 8640 9030 7490 6010 6370 18520
11130 8920 9340 8920 7960 8640 8980 7290 5970 6460 17670
E 10980 8850 9160 8900 7910 8590 8950 7080 5990 6460 20680
11620 8240 9130 8270 7940 8560 9000 7050 2030 2378 15228

4 0 0 0 140 0 000 050 050 1 11
‘ %9%8 §7Zo 3%30 gsgo 220 8230 950 ;o 0 60%0 6%10 10%%0
J 10830 8790 8820 8750 8220 8430 8920 6880 5950 6290 8980
10710 8980 8590 9160 8170 8430 8950 6620 6050 6290 8230
10560 8850 8480 9000 8140 8350 8980 6550 6010 6350 7910
‘ 10470 9290 8590 8950 8120 8330 8950 6550 6010 6330 7700
! 10410 10020 8790 8850 8090 8640 8950 6550 5850 6400 7570
10180 9130 8850 9200 8120 8900 8980 6550 6090 6400 7440
8850 8900 8980 9520 8140 8900 9000 6590 6070 6420 7290
8590 8720 9540 9470 8250 8920 8980 6370 6070 6370 7230
8510 8720 10270 9280 8040 8920 8920 5950 6090 6530 7210
8530 8740 10790 8870 7990 8870 9000 5890 6110 7700 7130
8770 8640 11040 8850 7960 8870 8950 5880 6180 8720 7100
9240 8640 10530 8740 8170 8900 8950 5860 5990 7290 7100
11490 8560 10920 8690 8380 8900 8920 5830 6220 8460 7050
9870 8460 10310 8740 8430 8920 8920 5830 6310 16830 7000
9520 8400 10950 8660 8510 8950 8160 5860 6310 10480 7030
10270 8250 11190 8510 8510 8950 7880 5860 6290 8020 7050
9930 8120 11350 8690 8480 9030 7940 5880 6260 7390 7080
9760 8170 11260 9130 8380 9160 7880 5850 6260 7130 7130
11660 8330 11100 8740 8350 9130 7860 5850 6290 6980 7230
8940 10980 8510 8350 9110 7880 5880 6260 6880 7130
9630 10800 8400 8350 9080 7910 5860 6330 6860 7050
10320 8350 9030 7600 6330 7030
10346 8968 9972 8989 8212 8747 8696 6475 6102 7249 8911

BIHE20RN 551455 593404 552742 488675 537826 534692 385295 375199 B2 S5 oA

S tation is maintained and operated, and records compiled by U. S. Bureau of Reclamation. It is
d at Mile 166.5 above Sacramento.
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TABLE 18

FLOW OF SACRAMENTO RIVER AT HAMILTON CITY (GIANELLA BRIDGE) - 1946

Date Daily Mean Flow in Second Feet
Jane Febe. Mare. Apr. May June July Auge. Septe Octe Nove Dece
i 29700 11450 11330 11140 8820 6350 6280 6900 5630 4950 5610 6950
2 35000 11450 10300 10700 8690 6350 6070 7000 5610 5010 5990 6850
3 55000 11790 9760 10050 8380 6300 6170 6980 5590 5090 6220 7000
4 52000 11910 9450 9680 7160 6170 6510 6980 5560 5110 6200 15040
5 71900 11480 9240 9400 7030 6020 6560 6980 5800 5090 6330 15860
6 51700 11260 9110 9240 7000 5940 6540 7000 5130 5070 6220 18950
7 43300 11630 9010 9140 7030 5940 6510 6980 5170 5130 5730 16250
8 42480 11770 8950 9140 6820 6040 6480 6930 5260 5130 5780 11300
9 39100 11290 8980 8930 6720 6330 6460 7000 5260 5130 5780 10360
10 37490 11140 9030 8590 6720 6280 6480 6950 5220 5030 5710 9080
11 36000 11040 9160 8170 7110 6220 6480 6980 4930 5070 5610 8280
12 30000 10860 9140 7940 6930 6150 6430 6950 4970 5090 5630 8020
13 23840 10670 9180 7990 6870 6120 6380 6980 5050 5110 5660 7780
14 23040 10640 10340 8070 6800 6090 6610 6950 5240 4930 5680 7650
15 22380 10580 9450 7940 6980 6090 6950 6950 5240 5110 5830 7520
16 21890 9300 9190 7840 7520 6150 7510 6980 5260 5190 5910 7390
17 21450 8980 9010 8020 7500 6220 6930 7030 5280 5220 5940 7320
18 21100 8800 8900 8720 7420 6020 7000 7000 4970 5220 6070 7210
19 20840 8820 9010 9010 6980 5910 6950 6980 4860 5260 6710 7160 3
20 20670 8720 8900 9440 6950 5860 6900 6980 4860 5280 8430 7130
21 20190 9290 8880 8990 6850 5990 6900 6900 4880 5150 7150 7110
22 20190 11620 8800 9210 6770 6300 7030 6900 4820 5420 7010 7080
23 20030 10420 8720 8620 6850 6350 7420 6870 4820 5560 14700 7030
24 19990 10420 8670 9060 6720 6460 7000 6380 4860 5610 11740 7060
25 19830 9860 8540 9290 6560 6480 6900 5940 4860 5560 8280 7080
26 19720 9630 8280 9450 6740 6350 7110 5940 4880 5560 7550 7080
27 19600 9790 8040 9370 7290 6300 7240 5940 4860 5540 7260 7130
28 19480 11270 8120 9270 6930 6300 7260 5990 4840 5510 7110 7210
29 16540 8510 9190 6740 6300 7110 6020 4910 5560 7080 7130
30 12330 9490 8980 6540 6300 7080 5990 4970 5590 7000 7080
31 11690 10330 6430 6950 5940 5490 7060
Mean 28983 10567 9155 9019 7092 6189 6781 6719 5120 5251 6867 8750
Ruggff 1782115 586878 562957 536695 436072 368296 416932 413143 304640 322854 408641 538024
Ace Ft,

NOTE: This station is maintained and operated and records compiled -by U. S. Bureau of Reclamation. It is located
at Mile 150.0 above Sacramentoe

TABLE 19
FLOW OF SACRAMENTO RIVER AT BUTTE CITY - 1946

Date Daily Mean Flow in Second Feet
Jane. Febe Mar. Apr. May June July Auge Septe Octe Nove Decs
1 35800 13000 12400 11000 8860 6770 6390 6920 6050 5220 6150 7300
2 37700 12700 11600 11300 8730 6580 63%0 6860 5960 5310 6280 7230
3 44200 12700 10900 10600 8630 6620 6280 6880 5940 5350 6720 7360 |
4 59800 12900 10600 10200 7850 6810 6620 6810 5900 5360 6740 11600 |
5 73800 12600 10300 9940 7490 6810 6710 6830 6080 5350 6790 17300
6 76300 12400 10100 9720 7400 6730 6690 6810 5630 52350 6930 20000 |
7 54400 12400 9900 9580 7400 6690 6680 6810 5580 5350 6460 20200
8 47900 12800 9780 9490 7260 6560 6660 6770 5600 5360 6280 13900
9 44100 12400 9720 9410 7150 6480 6560 6810 5630 5400 6280 12000
10 40700 12200 9680 9110 7040 6450 6560 6810 5600 52170 6280 10500
11 38600 12100 9700 8880 7260 6410 6480 6810 5360 5310 6150 9490
12 35600 12000 9780 8500 7340 6350 6450 6850 5310 5330 6170 8890
13 27200 11800 9620 8480 7230 6300 6390 6830 5350 5330 6170 8530
14 25100 11700 10400 -8520 7190 6250 6450 6860 5450 5290 6210 8290
15 24100 11600 10200 8480 7170 6140 6850 6860 5530 5180 6300 8070
16 23400 11000 9820 8290 7640 6120 7260 6900 5540 5360 6300 7930
i1 22400 10300 9620 8350 7720 6100 6980 6920 5560 5400 6460 7830
18 21800 10100 9490 8730 7700 6170 6960 6940 5400 5380 6500 7710
19 21300 10000 9510 8970 7420 6080 6940 6860 5270 5470 6770 7690
20 21000 9960 9470 9470 17360 5960 6860 6940 5260 5490 8460 7590
21 20600 10300 9430 9300 7210 5890 6810 6920 5270 5470 8070 7550
22 20200 - 11600 9390 9280 7190 6100 6830 6960 5200 5450 7500 7480 |
23 20100 11600 9280 9050 7190 6230 7300 6960 - 5180 5800 12000 7460 |
24 19900 10900 9240 8960 7230 6210 6960 6770 5240 6100 14200 7430
25 19700 10800 9070 9180 7150 6260 6900 6230 5220 6100 9850 7430
26 19600 11300 8940 9300 7150 6320 7000 6210 5240 6060 8410 7460
27 19400 10900 8670 9370 7420 6280 7110 6210 5220 6060 7880 7480
28 19200 11300 8630 9240 7570 6160 7170 6210 slgo 6060 7640 7570
29 18400 8800 9140 7210 6070 7130 6210 5180 6080 7410 7550
30 14500 9520 9010 7070 5990 7090 6230 5260 6130 7360 7410
31 13400 10400 6960 7000 6260 6020 7410
Mean 31619 11620 9805 9295 7458 6330 6788 6718 5473 5554 7357 9408
§u§%§i 1944000 645300 602900 553100 458600 376600 417400 413100 325600 341500 437800 578500
Ce ol

NOTE: Station is maintained jointly by Division of Water Resources and the Water Resources Branch of the
U. S. Geological Survey. Station is near Butte City Ferry and is at Mile 115.8 above Sacramento.



TABLE 20

FLOW OF SACRAMENTO RIVER AT COLUSA - 1946

o)

Date Daily Mean Flow in Second Feet
Jan. Feb. Mar. Apre. May June July Auge Septe. Octe Nove Dece
it 31200 13200 12000 11200 8680 6580 5550 6550 5930 5290 6000 7380
2 30400 12800 12100 11600 8500 6540 5860 6520 5770 5320 6070 7290
3 31100 12500 11200 11100 8390 6520 5760 6560 5810 5430 6420 7280
4 33400 12700 10700 10500 7980: 6470 5880 6530 5870 5450 6520 8300
G 34000 12600 10300 10000 7200 6320 6130 6560 5900 5440 6540 14900
6 35300 12400 10100 9750 7010 6200 6180 6510 5890 5380 6640 17200
7 33800 12200 9850 9620 6950 6080 6170 6520 5540 5370 6590 19900
8 32600 12300 ‘9770 9520 6910 6070 6180 6480 5520 5400 6250 17200
9 32100 12400 9620 9400 6710 6140 6170 6440 5510 5380 6200 13200
10 31400 12200 9560 9220 6610 6280 6160 6410 5520 5370 6200 11500
e 31000 11900 9520 8990 6600 6220 6120 6390 5490 5280 6140 10300
12 30500 11800 9580 8590 6910 6200 6130 6410 5300 5290 6070 9510
13 28400 11600 9530 8290 6830 6120 6120 6380 5300 5310 6080 8980
14 26000 11500 9850 8390 6810 6060 6080 6400 53170 5330 6110 86170
15 24700 11400 10400 8400 6660 6030 6330 6420 5510 5200 6130 8420
16 23900 11300 9850 8220 6950 6010 6620 6440 5580 5290 6240 8250
17 23300 10600 9600 8060 7330 6000 7020 6470 5590 5370 6260 8050
18 22800 10100 9420 8110 7350 5990 6660 6480 5580 5390 6340 7890
19 22400 9810 9380 8590 7340 5860 6740 6450 5320 5420 6420 7790
20 22100 9880 93170 8980 7070 5850 6720 6460 5270 5460 7310 7710
21 21800 9810 9260 9310 6970 5600 6730 6470 5260 5490 8170 7670
22 21400 10600 9240 9030 6880 5580 6760 6490 5250 5400 7420 7630
23 21300 11800 9120 9110 6820 5830 7060 6480 5190 5680 8610 7580
24 21200 11100 9060 8610 6930 5900 6960 6480 5200 6040 13700 7540
2 21100 10700 8950 8890 6920 5930 6700 6020 5160 6060 11600 7560
26 20900 11100 8840 9050 6870 5890 6540 5760 5210 6060 9020 7540
2 20800 11000 8630 9220 6970 5840 6710 5700 5240 6040 8130 7550
2 20600 10900 8430 9200 7360 5800 6790 5700 5210 6010 7770 7570
29 20400 8410 9050 7170 5810 6780 5800 5210 6000 TS0 7600
30 17500 9100 8870 6900 5830 6730 5890 5300 6020 7440 7550
; 31 14300 10100 6740 6640 5960 6000 7470
| Mean | 25861 11507 9705 9229 7139 6052 6428 6327 5460 5547 7199 9451 |
;“Eﬁ;i 1590000 639100 596700 549200 439000 360100 395300 389000 324900 341100 428400 581100
~ Hc. o
~ NOTE: Station is maintained jointly by the Division of Water Resources and the Water Resources Branch of the
. U. Se Geological Survey. Station is at Colusa Bridge and is at Mile 89.4 above Sacramento.
TABLE 21 ;
FLOW OF SACRAMENTO RIVER BELOW WILKINS SLOUGH - 1946
Daily Mean Flow in Second Feet
Jene Feb. Mar. Apre May June July Auge Septe Octe Nove Dece
21500 13900 11900 11100 7590 6090 5240 5600 5170 5710 5750 7490
21300 13200 12500 11700 7390 5980 5180 5540 5080 5710 5860 7360
21300 12900 12000 11800 7190 5930 5100 5520 5060 5780 6030 7300
21600 12800 11500 11300 7000 5800 5050 5540 5120 5840 6320 7530
13000 11100 10900 6380 5700 52170 5530 5190 5860 6370 11500
12700 10800 10400 5980 5570 5350 5530 5280 5830 6440 15000
12500 10600 10100 5810 5430 5350 5520 5240 5760 6470 17300
12600 10400 9740 5790 5350 5320 5490 5110 5750 6170 17300
12800 10200 9470 5590 5380 5290 5460 5140 5740 6030 14400
12500 10100 9320 5390 5550 5240 5460 5230 5720 6030 12500
12300 10100 080 5220 5570 5140 5460 5280 5610 5990 11500
12200 10100 720 5430 5540 5110 5480 5200 5570 5910 10600
12100 10200 8370 5450 5480 5100 5480 5180 5470 5910 9980
11900 10200 8170 5390 5480 4990 5460 5260 5470 5940 9540
11800 10900 8080 5320 5490 5070 5500 5470 5390 5960 9220
11700 10700 7790 5440 5480 5340 5520 56170 5370 6060 8980
11100 10400 7440 5850 5470 5710 5520 5800 5470 6110 8740
10600 10100 1360 6010 5450 5520 5570 5900 5480 6190 8500
10300 10000 17590 6070 5380 5450 5590 5820 5490 6320 8210
10200 9990 7880 5870 5210 5430 5550 5710 5540 6680 8170
10200 9940 8110 5930 5080 5390 5600 5690 5570 7970 8110
10500 9920 7850 5750 4950 5360 5610 5720 5510 7950 8020
11700 9840 7650 5800 5100 5330 5610 5690 5600 7790 7940
11800 9750 1360 5850 5240 5670 5650 5600 5770 11400 7870
11300 9680 7360 5960 5260 5430 5550 5540 5840 12300 7850
11400 9500 7610 5930 5320 5350 5100 5540 5830 10100 7820
11600 9300 7990 6110 5280 5490 4950 5600 5810 8810 7800
11300 9100 7940 6500 5230 5650 4910 5670 5770 8150 7820
9100 7880 6680 5190 5730 4970 5650 5750 7820 7820
9400 7710 6440 5240 5710 5060 5650 5760 7630 7820
10400 6220 5670 5080 5770 7720
11389 10214 8792 6043 5441 5356 5433 5445 5663 7082 9607
660300 634200 523200 371600 323700 329300 334000 324000 348200 421400 590700

jeological Survey.

0.3 of a mile below

maintained jointly by the Division of Water Resources and the Water Resources Branch of the
Station is located at Mile 62.9 above Sacramento,
8 Slough pumping plant of Reclamation District 108.
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= TABLE 22
FLOW OF SACRAMENTO RIVER AT KNIGHTS LANDING - 1946

Date Daily Mean Flow in Second Feet
Jane Feb. Mare. Apre. May June July Auge Septe Octe Nove Dece
T 22000 14700 11800 11000 8270 7190 5560 6040 5980 6320 6120 7980
2 22100 14000 12700 11800 8250 6980 5570 5960 5980 6320 6290 7660
3 22000 13500 12600 12300 8020 6860 5470 5810 6000 6360 6460 7620
4 22300 13200 12000 12300 7800 6590 5460 5910 6030 6290 6820 7750
5 22500 13200 11600 12000 7160 6510 5560 5930 6070 6370 6880 9980
6 22800 13300 11300 11500 6620 6220 5690 5930 6290 6290 6880 13900
7 22700 12900 11100 11000 6350 6100 5730 5870 6230 6230 6970 16600
8 22300 12600 10800 10700 6380 5890 5630 5890 6100 6300 6690 18100
9 22000 13100 10600 10300 6320 5940 5600 5860 6130 6380 6500 15500
10 22100 13200 10600 10200 6270 5980 5580 5930 6220 6340 6450 13900
11 22200 12800 10400 10100 6100 6170 5520 5940 6240 6240 6440 12900
12 22100 12700 10400 9770 6400 6000 5500 5970 6270 6130 6380 11700
13 22100 12800 10400 9290 6420 6030 5460 6000 6420 5950 6370 10900
14 21600 12500 9780 8850 6450 5920 5310 5880 6530 5850 6410 10500
15 | 21600 12500 10800 8640 6540 6040 5400 6020 6710 5880 6490 9970
16 21100 12400 10900 8400 6690 6020 5580 6030 6970 5820 6570 9670
7 21200 12100 10700 7900 7310 6030 6020 6040 7090 5920 6570 9300
18 21300 11400 10500 7410 7560 5920 6020 6030 7110 5900 6690 9120
19 21400 10900 10500 7520 7520 5870 5790 6110 6930 5910 6850 8770
20 21200 10800 10300 7940 7300 5510 5710 6110 6780 5980 6580 8640
21 21200 10700 10100 8430 7450 5450 5740 6190 6710 6000 7850 8590
22 21500 10700 10200 8620 7200 5310 5680 6230 6650 6040 8670 8380
23 21500 11700 10300 8380 7380 5330 5700 6230 6550 6000 8270 8240
24 21600 12400 10200 7930 7370 5680 5970 6290 6340 6190 8890 8290
25 21500 12000 10200 7730 7600 5560 5860 6320 6160 6270 12500 8110
26 21500 11700 10100 7990 7560 5680 5670 5820 6100 6310 11400 8180
217 21500 12100 9800 8330 7480 5680 5800 5640 6210 6220 10100 8190
28 21300 11900 9540 8530 7950 5710 6060 5630 6370 6200 9070 8210
29 21600 9100 8460 8300 5530 6290 5670 6260 6070 8490 8080
30 20400 8720 8270 7970 5560 6230 5760 6260 6160 8200 8200
il 17000 9800 7580 6220 5810 6090 8070
Mean | 21587 12421 10575 9386 7212 S 5724 5963 6390 6140 7495 10032
R“g’ﬁ;f 127000 689900 650300 558500 443400 355600 351900 366600 380200 377500 446000 616900

Ace Tt

NOTE: Station is maintained jointly by the Division of Water Resources and the Water Resources Branch of the
U. S. Geological Survey. It.is located at the Knights Landing Railroad Bridge, Mile 34.0 above Sacramentoy
below the point of discharge 6 the river of Oolusa Basin drainage via the Back Borrow Pit of Reclamation
Districts 108 and 787.

TABLE 23
FLOW OF SACRAMENTO RIVER AT VERONA - 1946

Date Daily Mean Flow in Second Feet
Jane. Feb. Mar. Apr. May June July Aug. Septe Octe Nove

1 60900 25400 23100 28900 24600 14200 6940 7170 7620 8300 8120
2 59700 23500 24100 28100 23500 13200 6950 7000 7430 8320 7990
3 58700, 23000 23600 27200 22700 12600 6830 6860 7330 8510 7990
4 58300 23100 22700 26100 22300 12600 6660 67170 7400 8630 8290
5 58300 22900 21700 25300 21900 12600 6740 6740 7540 8590 8320
6 58700 22400 21000 24900 21200 12100 6800 6720 7;80 8640 8360
7 59200 22300 20300 24300 21100 11400 6680 6700 7890 8560 8390
8 58700 23600 19800 23800 21300 10800 6620 6680 7680 8370 8220
9 57800 23200 19600 22900 21000 10200 6520 6700 7590 8390 7960
10 56900 22300 19600 22400 19400 9960 6660 6760 7680 8460 7840
11 56100 21600 19800 21600 18800 9870 6520 6780 7800 8290 7760
12 55200 21500 20200 20500 18200 9530 6380 6880 7910 - 8070 7680
13 54500 20900 20800 20100 17900 9150 6300 6900 8070 7890 7680
14 53500 20400 24100 20100 17500 8880 6110 6880 8240 7780 7890
15 51900 19900 24900 20200 17200 8700 6110 6900 8560 7780 8040
16 49800 19800 23600 20500 16800 8640 6300 6940 8710 7640 8120
17 47100 §500 22300 21000 16800 8560 6710 7080 8900 7720 8240
18 44400 600 21400 21900 16800 8220 6900 7200 9170 7920 8300
19 42200 18200 20600 23300 17500 8020 6720 7240 9290 7990 8510
20 40400 18000 20800 24300 18700 7720 6700 7320 9100 7880 12200
21 38800 18100 21700 24900 19200 7510 6600 7440 9140 7840 16400
22 37400 19200 21800 24300 18800 7200 6600 7590 9100 7760 14200
23 36300 21400 21300 23400 17300 6890 6620 7650 8860 7800 13300
24 35400 21600 20600 23200 15700 6940 6840 7670 8680 7920 20400
25 34800 21200 20100 23700 14800 6920 6830 7680 8490 8040 22400
26 34200 21400 19500 24700 14400 6900 6660 7400 8360 8020 18800
2 33800 21400 19300 26100 16000 6920 6760 7120 8370 7840 15600
28 33200 21300 19400 26100 17300 6920 7140 7000 8410 7730 13600
29 32600 21000 25500 16400 6830 7350 6940 8300 7700 12400
30 31500 25800 24900 15700 6800 7360 7060 8180 7800 11600
31 28600 29000 14800 7350 7090 7960,

Mean 47060 212175 21726 22807 18570 9226 6718 7060 8256 8068 10820

Ru%ﬁff 289000 1182000 1336000 1417000 1142000 549000 413100 434100 491300 496100 643800 940400

JAce Fto

NOTE: Station is maintained jointly by the Division of Water Resources and the Water Resources Branch of the
U. S. Geological 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.



TABLE 24
FLOW OF SACRAMENTO RIVER AT SACRAMENTO - 1946
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Pate Daily Mean Flow in Second Feet
Jane Febe. Mare. Apre May June July Auge Septe Octe Nove Dece
1 72200 27800 29200 36600 35100 19600 7740 6920 7450 8660 8720 12600
2 69300 25900 29000 34700 34200 18500 1770 6740 7280 8710 8640 12300
3 67400 25700 28100 33100 33900 18400 7640 6590 7230 9160 8640 12000
4 66600 25800 26900 31700 34100 18400 7360 6470 7380 9340 8930 12400
5 67500 25500 25400 30800 33700 18300 7290 6430 7510 9360 8960 16500
6 68900 24800 24400 30400 33800 17000 7270 6400 7750 9230 8980 28000
7 67400 24800 23700 29600 33700 14600 7100 6400 7850 9200 8890 34600
8 66000 26400 23500 28800 33000 14600 6970 6360 7680 9030 8780 34200
9 64100 25700 23700 27900 31700 13900 6830 6360 7540 9020 8460 29900
10 62800 24700 24100 27300 29600 13300 6940 6470 7700 9080 8290 25800
11 61600 24000 24700 26500 28000 13000 6730 6560 7850 8840 8130 22800
12 60200 23900 24800 25900 26900 12300 6520 6580 7980 8620 8060 20300
13 59200 23200 27700 26600 26500 11800 6430 6610 8300 8450 8150 18600
14 58000 22700 32500 27000 25500 11500 6250 6610 8510 8310 8420 17100
15 56200 22100 31100 27300 24600 11200 6160 6540 8720 8330 8500 16100
16 53900 22100 29100 28800 24300 11000 6340 6650 8990 8190 8610 15300
17 51000 21700 27300 30900 25000 10700 6790 6830 9150 8400 8640 14700
18 48100 20700 26500 33000 25600 10200 6970 6870 9470 8650 8€30 14100
19 45800 20300 25900 35100 26800 9800 6750 6950 9590 8660 9160 13700
20 43800 20300 26300 35600 27500 9380 6700 7000 93170 8530 20600 13200
21 42000 20500 27500 34600 28000 9210 6600 7130 9390 8540 19900 13200
22 40500 22900 27200 33400 25600 8920 6570 7350 9420 8490 16200 12900
23 39200 24900 26400 33200 22900 9830 6550 7400 9200 8450 18200 12700
24 38200 24900 25400 34500 20700 8400 6750 7410 8930 8530 28500 12600
25 37600 24500 24600 36400 19700 8220 6720 7470 8810 8730 25900 12800
26 37100 24500 23900 37800 20300 8080 6580 7100 8580 8700 21000 13200
2 36600 24300 24100 37900 23500 8110 6730 6830 8750 8490 17400 13400
- 2 35900 26200 24800 37500 22800 7980 71170 6700 8750 8340 15200 13900
29 35300 29900 37300 21500 7710 7300 6700 8530 8280 13900 13800
| 30 34100 37400 36500 20600 7680 7190 6840 8480 8420 13000 13100
e il 31100 38900 19800 7190 6810 8560 12800
- | Mean 52200 24000 27200 32200 27100 12100 6900 6780 8400 8690 12400 17100
ﬁg 3208000 1331000 1674000 1917000 1664000 -~ 717300 424300 416700 500100 534100 740600 1048000
Ce o

NOTE: This represents the flow of the Sacramento River past Sacramento (below the City of Sacramento intake)
to the Delta. Additional water flows to the Delta via East Borrow Pit of Yolo By-Pass. (See Tables 54
and 60.) The flows of this table are based on flows at Verona, making due allowance for draft and
measured inflowe. Daily mean flows are not computed on the basis of the gaging station at Sacramento
during periods of low flow because of tidal actione

TABLE 25

FLOW OF COTTONWOOD CREEK NEAR COTTONWOOD - 1946

'% Daily Mean Flow in Second Feet
E Jan. Febe. Mare. Apr. May June July Auge Septe Octe Nove Dece
] 3610 614 786 1150 452 259 94 57 44 57 101 117
| 3360 614 723 998 432 249 88 52 44 66 70 110
: 3600 614 681 838 426 244 91 54 43 66 52 127
| 10800 588 647 772 426 234 80 50 44 70 48 1790
| 7030 543 614 744 426 217 78 46 46 66 46 1040
| 4640 556 602 44 420 217 78 44 48 54 44 1070
4030 621 595 758 406 209 76 44 52 55 44 786
| 3460 556 595 151 452 196 68 41 57 59 43 582
| 2860 530 608 716 504 188 61 43 50 63 41 476
| 2450 517 628 674 465 181 61 41 52 55 43 393
[ 2080 504 628 647 400 181 61 46 52 55 43 335
| 1690 478 602 6417 370 181 59 50 = 50 55 41 301
| 1460 465 634 688 346 181 68 46 52 57 41 278
| 1290 452 628 667 340 173 68 50 48 57 41 256
| 1170 452 582 660 312 177 73 48 46 55 40 238
- 1070 452 569 695 318 179 70 43 46 55 40 224
- 1010 446 543 744 312 165 63 41 44 57 40 212
550 439 530 765 306 144 55 40 44 63 40 200
905 446 510 744 318 134 52 37 41 68 141 192
15 BO4SS 517 688 318 134 46 31 57 78 264 184
- iy 510 498 634 318 134 44 37 55 83 154 176
- 800 556 484 608 340 127 46 40 54 78 140 168
193 543 465 582 334 120 44 37 55 86 1200 164
e 536 452 556 301 117 46 41 55 80 543 160
‘ 556 446 569 290 114 48 43 52 83 295 160
751 556 432 569 329 107 61 44 48 88 205 168
130 588 439 543 346 107 70 48 50 88 169 164
)2 830 465 524 295 114 7% 55 50 88 144 152
504 498 2179 107 73 48 48 88 130 152
628 478 279 98 70 46 50 94 127 148
996 269 59 46 86 140
538 582 688 359 166 6543 45 49.2 69.5 146 344
29880 35760 40960 22070 9890 4010 2770 2930 4270 8670 21150

on maintained and operated by Water Resources Branch of the U. S. Geological Survey.
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TABLE 26
FLOW OF BATTLE CREEK NEAR COTTONWOOD - 1946

Date Daily Mean Flow in Second Feet
Jan. Febe. Mare. AprTe May June July Auge Septe Octe Nove Dece
1 855 361 4217 404 576 431 278 199 182 18 i
2 1240 382 400 408 580 4217 266 199 185 19; 13% g%;
3 1240 400 385 393 610 411 268 192 185 199 185 541
4 1220 382 364 382 625 400 266 197 185 199 197 937
5 948 371 368 378 610 382 263 194 185 192 199 979
6 790 358 361 382 620 385 254 197 182 194 197 838
7 784 358 oL 382 610 375 254 194 189 192 199 484
8 712 354 368 382 585 361 248 189 189 197 199 423
9 640 344 364 396 576 358 248 189 192 197 204 337
10 625 344 375 378 585 354 240 187 194 202 187 292
11 580 551 375 375 585 354 238 187 189 189 199 274
12 558 324 371 382 562 - 351 238 189 187 185 187 260
13 554 357 459 419 572 551 232 185 187 180 189 254
14 536 331 423 4217 540 ol 229 187 187 185 194 248
15 497 324 400 415 544 351 229 187 187 187 206 246
16 472 321 389 463 518 331 2217 189 199 185 189 240
il 455 314 389 497 5217 318 219 187 197 182 197 238
18 451 324 408 536 554 311 224 187 192 185 222 2217
19 447 328 396 554 567 311 212 185 194 187 474 224
20 439 324 393 536 562 311 212 187 192 189 2h4 229 ]
21 4217 354 385 523 562 308 209 185 185 187 257 229 '
22 419 361 382 506 523 308 204 185 187 202 480 222 }
23 415 344 378 531 501 SRk 199 182 180 222 881 229
24 411 351 S 567 476 311 202 185 182 202 358 227 \
25 423 411 368 625 463 302 204 180 185 197 271 229
26 400 368 368 635 544 286 214 185 185 194 254 248
217 393 439 375 620 572 289 219 182 185 199 232 274
28 389 489 393 615 476 286 212 185 185 197 229 268 ‘
29 545 419 625 463 280 206 185 185 199 2217 263
30 368 435 595 439 274 199 185 187 194 227 260
31 361 419 427 204 185 202 238
Mean 594 358 390 478 5417 338 229 188 188 194 260 336
i“‘fﬁg 36540 19900 23960 28430 33630 20080 14100 11570 11160 11910 15460 20640
Ce of
NOTE: Station maintained and operated by Water Resources Branch of the U. S. Geological Survey.
TABLE 27
FLOW OVER MOULTON WEIR FROM SACRAMENTO RIVER TO BUTTE BASIN - 1946
Sote Daily Megn Flow in Second Feet
Jane Febe. Mar. Apr. May June July Auge. Septe. Octe Nove Dece.
1
- 0
R
5 710
6 3030
7 120 NO FLOW OVER WEIR DURING 1946 EXCEPT FOR 4 DAYS
8 0 IN JANUARY AS SHOWN
9
10
11
12
13
14
15
16
17
18
19
20
2l
22
25
24
25
26
21
28
29 £
30
31
Mean 127 0 0 0 0 0 0 0 0 0 0 0
Runoff | g0 0 0 0 0 0 0 0 0 0 0 0
lAc. Ft.
NOTE: Elevation of crest is 76+75 U.S.E.D. datum; length of crest is 500 feet.



TABLE 28

FLOW OF STONY CREEK NEAR HAMILTON CITY - 1946
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Patt Daily Mean Flow in Second Feet
Jane Febe Mar. Apre. May June July Auge Septe Octe Nove Dece
1 2430 565 423 20
2 1940 387 490 13
3 1800 340 468 4.9
4 170Q 360 446 13
5 1600 360 441 65
6 1550 306 454 4.2
i 1500 218 468 2
8 1480 194 4717 4.9 NO FLOW - JUNE TO DECEMBER
9 1460 155 459 0
10 1450 127 423 0
11 Station moved 116 374 0
12 3 miles down- 114 324 0
13 stream. No 120 274 0
14 record Jan. 11 152 243 0
15 to Febe 19 140 178 9e4 3
*l 16 124 133 0
2 104 122 0
18 103 112 0
19 92 110 0
20 150 104 4142 0
2l 162 122 118 0
22 168 118 110 0
23 168 138 88 3
24 162 118 99 0
25 160 116 114 0
26 170 110 99 20
217 170 95 78 34
28 411 81 58 29
29 124 52 2
30 188 35 0
5k 285 0
Mean 183 246 717 0 0 0 0 0 0 0
papre 11260 14640 441 0 0 0 0 0 0
Ceo Ft4
NOTE: U. S. Geological Survey station located on Stony Creek about 5 miles above mouth. Prior to February 1946

station was located 8 miles above mouth. Flow to the Sacramento River is cut off during the irrigation

season by an earth fill installed by Glenn-Colusa Irr. Diste. to transport water from their main canal

across Stony Creek. Earth fill was in place from March to November 1946.

TABLE 29

FLOW OVER COLUSA WEIR FROM SACRAMENTO RIVER TO BUTTE BASIN - 1946

Date Daily Mean Flow in Second Feet
| Jan. Febe Mare. Apre. May June July Auge Septe Octe Nove Dece
il 3000-
2 2800
3 5200 ~
4 | 23000
" 5 | 31000
| 6 [40500
‘ g 1;388 NO FLOW OVER WEIR IN 1946 EXCEPT DURING 13 DAYS
9 8500 IN JANUARY AS SHOWN
10 6000
Ei 5000
e 3500
| 13 60
14 0
| 15
;16
B
¥
19
20
21
22
5
24
2
26
3 2\
b
50
3
an | 5070 "0 0 0 0 0 0 0 0 0 0 0
ot 1211500 0 0 0 0 0 0 0 0 0 0 0
o i

Elevation of crest is 61.80 U.S.E.D. datum; length of c¢rest is 1650 feet.
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TABLE 30

FLOW OF BUTTE SLOUGH TO SACRAMENTO RIVER - 1946

i Daily Mean Flow in Second Feet
Jane Febe. Mar. Apr. May June July Auge. Septe Octe Nove. Dece
1 294 294 441 144 763 368 2717 375 523 0 275
2 294 294 378 170 716 368 27 406 509 0 174
3 399 399 560 255 712 365 269 554 509 0 173
4 140 490 553 186 670 352 252 494 495 0 118
5 294 560 623 §22 659 334 272 481 509 0 0
6 294 623 672 89 608 323 281 501 488 0 0
7l 294 560 623 89 569 21 261 496 410 0 0
8 140 599 609 89 534 274 252 462 386 0 0
9 N 140 490 630 89 484 273 253 462 348 0 0
10 0 399 490 644 89 418 2417 254 4175 323 0 1435
aLik 294 560 610 61 417 204 260 500 323 0 1421 y
12 ¥ 294 294 551 101 485 267 274 522 349 0 1365 ]
13 L 294 140 435 148 429 219 268 523 592 0 1309
14 0 294 140 381 175 440 200 258 503 336 0 1218
15 W 294 399 351 146 438 193 265 557, 0 0 1141 )
16 399 399 350 455 445 187 267 590 0 0 1064
17 560 490 303 204 449 187 244 602 0 0 1113
18 135 140 266 268 446 190 243 607 0 0 966
19 490 560 237 317 413 190 250 619 0 0 9117
20 490 560 254 347 367 190 258 649 0 0 868 |
21 399 490 219 395 392 193 254 659 0 209 840 l
22 294 490 267 304 343 193 254 646 0 251 791 t
23 399 490 273 463 315 170 264 634 0 64 742 L
24 490 560 229 514 345 179 282 536 0 0 742 {
25 399 490 135 547 366 164 285 517 0 0 756
26 399 490 83 584 381 208 279 530 0 198 766
217 490 560 193 636 384 213 269 545 0 293 749
28 399 399 304 709 384 242 256 569 0 209 742 }
29 560 220 g69 417 238 256 555 0 305 721
30 294 174 20 363 243 259 545 0 307 714
31 490 846 259 307 0 7700

Mean 0 361 439 386 316 4176 242 265 537 197 61 704
quﬁii 0 20040 26960 22940 19460 28310 14880 16260 31960 12100 3640 43280

Ce o
NOTE: This station is operated by Division of Water Resources with cooperation by U. Se. Bureau of Reclamation.

This is the discharge to the Sacramento River at Mile 84 Left and is measured at and regulated by the
gravity culverts at the mouth of the slough. This flow, together with that shown in Tables 34 and 35
is, during the summer months, made up almost entirely of return water from lands irrigated by Feather
River diversions. Discharge from the Sacramento River to Butte Basin over Moulton and Colusa weirs is
shown in Tables 27 and 29.
TABLE 31
FLOW OVER TISDALE WEIR FROM SACRAMENTO RIVER TO SUTTER BY-PASS - 1946
Date ’Dally Mean Flow in Second Feet
Jane Febe. Mar. Apr. - May June July Auge Septe Octe Nove Dece
ak 11000
2 8000
3 8000
4 9800
5 11000
6 15600
7 12500 NO FLOW OVER WEIR IN 1946 EXCEPT FOR 29 DAYS
8 11000
9 11000 IN JANUARY AS SHOWN
10 9800
11 9800
12 8600
13 8000
14 6100 |
L5 5000
16 3800
17 3100
18 3800
19 2200
20 1800
21 1500
22 1300
23 1000
24 1000
25 900
26 900
e 650
28 650
29 370
30 0
31 (0]

Mean 5420 0 0 0 0 0 0 0 0 0 0 0
RUBarT 133600 0 0 0 0 0 0 0 0 0 0 0
Ac. Ft.

NOTE: Elevation of crest is 45.45 U.S.E.D. datum; length of crest is 1155 feet.

Flow over Tisdale Weir in second feet for December 1945 not shown in 1945 report is as follows:

Decembér 22 - 100, 23 - 7300, 24 - 8600, 25 - 8600, 26 - 9800, 27 - 9800, 28 - 9800, 29 - 16800,
30 - 19100, 31 - 17600




TABLE 32
FLOW OF RECLAMATION DISTRICT 70 DRAIN - 1946

: Date Daily Mean Flow in Second Feet
Jane Feb. Mar. Apre May June July Auge Septe. Octe Nove Dece

1 ¢ 2 5 7l 22 . 31 29 30 25 7 5 0
: 2 64 15 6 2l 20 34 26 24 28 5 5 0
: 3 52 0 0 28 0 32 22 22 23 5 5 6
2 48 5 9 21 17 35 28 27 27 5 4 0
5 64 20 5 24 21 34 21 217 217 9 3 0
6 64 18 4 24 21 35 23 28 35 g 3 29
9 64 15 4 28 22 36 27 217 33 3 24
8 64 19 7 28 31 36 29 28 37 8 3 1)
9 S 19 5 21 37 95 31 29 37 6 2 15
10 32 7 0 24 5 53 28 30 3 5 4 18
i 32 18 6 35 20 37 28 29 31 5 4 13
12 55 16 6 35 22 35 28 30 217 7 3 12
13 44 13 0 40 20 36 30 30 16 8 3 10
14 32 e 6 61 14 31 28 27 22 9 3 6
15 32 12 0 40 17 37 29 28 25 7 3 9
16 32 i 0 17 18 30 22 31 26 7 3 13
1] 32 6 0 5 21 30 21 2 25 7 2 9
18 32 14 0 0 21 28 26 33 23 7 2 7
19 32 13 0 22 21 30 26 25 17 7 2 7
20 52 13 0 22 35 26 26 22 18 5 2 6
21 32 12 0 43 32 27 23 22 14 5 0 Tt
22 32 13 0 62 25 27 27 30 0 5 0 0
23 28 12 0 22 31 22 27 24 12 5 7 10
24 23 0 0 23 40 22 27 27 12 5 2 8
25 20 15 0 23 31 23 217 26 3 5 2 0
26 16 16 0 22 35 27 27 ) 8 5 0 7
27 17 16 0 19 35 30 30 217 12 5 2 10
28 19 10 0 51 33 26 29 217 12 5 0 9
29 20 0 82 30 26 29 26 10 5 2 5
30 20 0 56 30 » 29 28 32 9 5 2 6
31 20 0 27 30 32 5 5
Mean 36 13 2 30 25 31 217 28 21 6 3 9
i‘c“l‘ﬁg 2204 708 191 1797 1515 1817 1662 1694 1254 375 163 539

NOTE: This is the drainage from Reclamation District 70 returned to the Sacramento River at Mile 68.8 Left.
This is a combination irrigation and drainage plant and discharges both to the Sacramento River and to
an irrigation canal. The above flow includes gravity as well as pumped drainage.

TABLE 33
FLOW OF RECLAMATION DISTRICT 108 DRAIN AT ROUGH AND READY BEND - 1946

Date Daily Mean Flow in Second Feet
Jan. Febe Mar. Apre. May June July Auge Septe Octe Nove Dece
1 176 0 41 0 30 399 240 379 414 66 0 0
2 178 89 61 61 30 381 347 380 414 58 0 0
3 179 82 54 0 306 345 243 333 401 43 0 65
4 190 61 0 0 295 280 353 3175 398 58 66 0
5 189 68 0 0 308 318 302 333 391 0 0 93
6 274 54 55 69 308 236 300 333 427 0 0 136
g AL 61 62 0 336 319 AL 334 333 88 0 181
171 0 0 76 357 2317 295 335 416 0 0 150
o 153 75 0 0 3517 293 354 336 381 i) 58 114
10 106 69 71 17 354 235 353 378- 405 0 0 116
11 90 0 0 56 364 346 288 366 403 0 0 101
12 73 55 42 63 471 238 552 505 411 73 0 79
13 120 83 55 71 343 349 328 253 394 0 0 0
14 142 0 48 7x 368 239 225 35 387 0 0 12088
15 80 69 0 78 395 351 332 365 412 62 0 0
16 68 0 41 92 397 297 234 401 382 0 66 116
i) 143 90 0 93 452 349 334 378 346 48 0 0
18 55 2b 59 100 496 239 355 385 ol 0 0 112
19 56 0 55 178 510 550 o505 386 285 28 73 0
20 112 91 42 169 479 211 331 420 2518 0 0 0
21 93 0 0 174 455 332 330 444 261 0 86 135
22 93 17 55 167 451 320 270 436 239 44 0 0
23 81 0 0 169 447 209 332 438 189 0 0 0
24 50 90 0 142 451 327 331 435 Pl 0 0 139
25 93 0 0 169 458 223 331 458 189 0 89 0
26 44 0 42 205 463 324 333 401 87 44 0 107
2g 81 41 70 169 453 225 353 407 132 0 64 0
2 82 0 0 303 453 324 354 400 1) 0 0 100
29 76 63 224 452 220 404 400 58 0 0 0
30 82 0 273 452 324 407 397 81 81 65 99
| EA 52 55 431 383 21 0 0
Mean 115 43 31 108 403 294 323 372 305 25 19 64
’Eﬁ)ﬁ 7050 2360 1930 6440 24800 17500 19830 22900 18100 1520 1120 3910

- NOTE: This} @s the drainage from Reclamation District 108 discharged to the Sacramento River at Mile 44.0 Righte.
%ddltlonal drainag}rz from Reclamation District 108 is sometimes discharged to Back Borrow Pit at Mile 20.2
efte See Table . -



62 !
TABLE 34 !
FLOW OF COLUSA TROUGH AT COLUSA-WILLIAMS HIGHWAY* - 1946 .
S Daily Mean Flow in Second Feet
Jane Febe Mar. ApTre May June July Auge Septe Octe Nove Dece :
ik 2175 145 84 240 600 792 563 629 856 416 222 156 *
2 1768 148 84 214 498 780 565 609 870 453 276 151 I
3 1443 148 84 242 463 747 594 631 870 334 246 158
2 1224 143 84 377 441 710 62g 609 876 316 181 299
5 1119 136 84 376 458 671 58 600 912 328 167 582
6 1024 134 84 310 492 642 524 623 1001 304 141 917
9 813 130 84 250 487 646 516 627 975 306 134 968
8 652 126 84 270 485 614 534 634 928 286 134 851
9. 559 125 84 253 513 631 550 632 912 276 179 665
10 465 126 84 243 554 650 o9 652 924 254 190 545
11 383 130 84 347 535 642 534 654 994 269 204 489
12 347 139 84 331 593 665 532 650 1064 243 244 446
13 308 134 84 381 625 686 518 650 1139 2217 284 409
14 293 126 84 394 698 667 530 674 1108 243 322 366
15 270 125 84 314 799 699 516 691 1087 253 296 328
16 249 126 84 295 870 659 532 714 1104 267 321 283
17 236 124 84 304 926 621 537 135 1085 281 296 254
18 242 124 84 303 902 597 548 743 1006 251 304 230
19 238 124 84 348 877 557 565 747 92% 226 327 213
20 252 125 84 326 834 524 575 774 l 2217 265 199
21 2170 128 84 354 807 495 586 796 714 255 313 193
22 249 130 84 360 862 492 584 788 688 266 312 186
23 234 129 84 317 962 495 577 794 612 251 3917 177
24 221 84 84 310 982 514 543 800 552 243 385 169
25 211 84 84 339 969 5217 519 810 544 187 321 173
26 199 84 84 324 1068 563 581 788 544 173 296 174
217 184 84 84 303 1191 572 625 76 516 178 332 168
28 171, 84 84 336 1176 559 652 08 510 197 329 159
29 162 134 360 1091 572 634 830 473 197 271 156
30 153 189 451 927 572 657 848 479 162 184 152
31 149 226 824 652 844 201 148
Mean 525 123 94 319 758 619 568 715 834 260 266 334
R“’i‘ﬁ;:i 32054 6833 5754 18986 46630 36816 34939 43954 49647 16011 15846 20557
Ce ol

* Also known as Colusa Trough at Highway 20 and Colusa Trough at Tahoe Ukiah Highway.
NOTE: This station is operated by State Division of Water Resources with cooperation by U. S. Bureau of Reclamation.
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, Maxwell and Jacinto Irrigation

Districts. Flow reaches Sacramento River via Back Borrow Pite.
TABLE 35
FLOW OF COLUSA TROUGH (BACK BORROW PIT) NEAR COLLEGE CITY - 1946
Daily Mean Flow in Second Feet
Date
Jane. Febe. Mare. Apre. May June July Auge. Septe Octe Nov. Dece

1 3020 505 119 489 680 826 580 620 900 562 246 204
2 2965 454 144 525 643 810 600 592 945 4917 335 185
3 2753 358 159 540 528 805 585 610 940 472 324 188
4 2511 320 124 600 463 780 630 600 940 443 251 264
b 2154 315 101 600 466 135 600 585 965 463 204 571
6 1895 341 92 525 489 685 545 600 995 435 225 946
7 1736 249 92 428 497 665 489 615 1040 430 260 1156
8 1474 244 97 393 531 645 15 615 =995 419 2173 995
9 1302 276 103 349 545 645 540 615 985 386 228 890
10 1134 251 103 303 590 655 550 615 960 362 224 775
11 920 189 103 360 575 675 525 645 1018 351 218 705
12 821 189 92 387 620 665 500 655 1099 303 260 616
13 766 174 97 389 635 685 489 650 1170 2170 287 535
14 720 154 94 439 695 660 500 665 1180 287 351 478
15 695 144 88 391 772 685 492 695 1170 308 330 432
36 665 144 94 364 855 685 497 705 1180 330 351 386
17 640 134 99 299 910 600 505 735 1170 362 338 341
18 625 127 86 293 930 560 505 740 1140 368 349 311
19 620 124 84 340 880 500 535 760 1173 346 370 289
20 590 129 82 320 870 446 540 780 914 327 419 268
ZaL 625 129 82 325 840 435 550 810 825 324 408 254
55 615 139 78 322 885 432 555 830 780 346 403 249
23 625 137 74 515 955 454 565 805 720 345 457 255
24 610 132 74 295 98TESE: 494 560 815 645 341 505 230
25 547 124 68 343 1000 525 505 820 630 289 478 224
26 545 119 64 3517 1030 570 528 825 620 243 415 230
21 560 129 64 311 1110 580 627 790 600 221 403 230
28 555 122 58 305 1150 595 640 825 600 210 373 213
29 545 83 360 1085 590 645 840 580 216 ] 202
30 501 282 456 979 555 630 860 590 204 257 199
31 510 371 859 645 870 230 189

Mean 1105 209 108 391 776 621 551 716 912 345 330 419

u'i‘ﬁ;: 67930 11600 6650 23250 47700 36980 33860 44010 54290 21220 19660 257170

Ce o

NOTE: This station is maintained, operated and records computed by Ue. Se Bureau of Reclamation. Station is

located at College City Bridge on Back Borrow Pit at Mile 22.7.




TABLE 36

FLOW OF RECLAMATION DISTRICT 108 DRAIN ON BACK BORROW PIT - 1946
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Date

Daily Mean Flow in Second Feet

Jan.

Febe Mar.

ApTe May June July Auge Septe Octe Nove Dece

O Co=a ON\n BN M

NO FLOW DURING 1946

NOTE: This drain at Mile 20.2 Left on Back Borrow Pit supplements the main drainage plant of Reclamation
District 108 on the Sacramento River at Rough and Ready Bend. See Table 33.

TABLE 37
FLOW OF KNIGHTS LANDING RIDGE CUT - 1946

s Daily Mean Flow in Second Feet
Jane Febe. Mar. Apre May June July Auge Septe Octe Nove Dece
il 2700* 650 120 506 89 66 74 65 o 20 0 0
2 4500% 528 181 622 83 60 81 65 87 17 0 0
3 4700% 409 252 608 71 63 79 69 87 13 0 0
2 4080%* 360 190 520 57 61 72 73 70 il 0 0
5 3370* 553 115 412 52 58 70 73 7 10 0 0
6 1040% 307 84 300 50 58 69 76 7 8 0 162
17 570* 332 63 218 64 62 61 73 80 4 0 1030
8 0% 310 46 152 7 61 56 76 79 4 0 1470
9 0* 324 39 39 73 59 69 75 67 0 0 1390
10 0* 2176 36 35 68 63 73 73 66 0 0 700
11 0¥ 212 35 25 T4 70 70 76 6 0 0 280
12 o* 176 36 19 75 66 68 74 g 0 0 91
13 0* 157 44 14 82 67 62 70 2 0 0 38
14 600%* 123 20 23 84 70 69 66 75 0 0 19
15 740* 101 76 53 88 71 72 71 73 0 0 8
16 875 93 105 68 87 74 75 73 13 0 0 5
1] 840 76 93 68 76 70 e 75 72 0 0 0
18 820 46 66 63 79 64 70 76 65 0 0 0
19 811 31 50 65 74 56 64 80 63 0 0 0
20 798 28 45 65 70 50 66 78 46 0 0 0
21 794 26 51 62 66 46 69 76 34 0 0 0
22 802 32 56 62 66 44 72 78 29 0 0 0
23 798 55 51 60 73 56 72 70 21 0 0 0
24 784 90 42 57 80 61 75 70 19 0 18 0
25 794 103 34 60 82 71 73 76 19 0 134 0
26 734 96 217 gL 82 76 71 77 22 0 71 0
27 134 107 21 7 82 76 79 66 22 0 14 0
28 714 106 18 56 83 73 78 65 21 0 0 0
29 710 20 53 74 69 74 68 20 0 0 0
30 702 66 64 62 68 65 70 19 0 0 0
31 674 458 50 69 73 0 0
Mean | 1120 197 82 150 73 64 71 72 56 3 8 168
R“‘{S;: 68800 10900 5040 8910 4490 3790 4350 4450 3310 172 470 10300
Ce o

* Flows affected by backwater from Yolo By-Pass.
NOTE: Knights Landing Ridge Cut diverts water from the Back Borrow Pit of Reclamation District 108 at a point
above the Outfall Gates, into the Yolo By-Pass above Elkhorn. Winter flows are uncontrolled. Summer flows
for irrigation are controlled at the Outfall Gates and at the junction with Yolo By-Pass by weir boards and

gatese.

Daily mean flows for the period April to October are estimates based on current-meter measurements.
Station has been operated cooperatively since 1941 by the Division of Water Resources and the U. S. Geologi-
cal Survey.
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TABLE 38
FLOW OF COLUSA BASIN DRAINAGE TO SACRAMENTO RIVER AT KNIGHTS LANDING - 1946

S Daily Mean Flow in Second Feet
Jan. Febe. Mar. Apre > May: June July Auge. Septe Octe Nove Dece
1 0 - 0 0 245 718 290 359 843 629 206 778
2 495 0 0 395 668 328 35 897 584 259 716
3 495 0 0 380 668 362 311 897 539 262 691
4 495 550 350 300 668 371 310 765 509 291 716
5 495 525 495 230 668 366 308 776 499 250 0
6 0 500 495 195 398 358 325 810 469 215 0
7 N 0 480 495 200 398 303 325 850 444 197 0
8 0 0 460 350 230 398 228 328 890 507 195 0
9 350 240 630 245 398 269 343 856 547 152 0
10 350 235 600 215 555 285 346 851 547 195 800
11 F 495 235 500 255 398 276 359 856 650 203 90
12 % 300 0 400 255 398 264 373 930 508 224. 75
13 o 550 0 370 215 398 182 2l 1120 3917 252 590
14 285 0 150 525 425 190 355 1270 343 302 530
15 u 520 0 70 420 423 202 381 1260 330 344 422
16 510 0 120 620 423 214 412 1270 328 348 348
17 495 510 120 700 436 259 438 1270 348 364 348
18 450 260 90 780 408 276 443 1210 380 332 289
19 230 250 120 750 316 248 468 1190 375 376 276 i
20 225 0 120 700 261 255 495 1060 355 458 248 ‘
21 225 0 90 700 261 268 553 949 330 335 238 ff
22 0 0 90 700 116 282 590 892 330 502 282
23 0 250 90 750 136 282 616 796 370 691 310 |
24 0 245 90 800 116 293 616 16 352 0 276
25 280 0 70 835 161 288 638 44 330 0 300
26 2175 0 65 860 199 279 683 645 297 910 246
217 0 0 75 935 247 307 656 645 250 856 276
28 280 0 20 1070 247 332 646 635 228 828 204
29 0 20 1100 221 364 731 630 220 921 207
30 0 70 970 221 336 g% 605 215 870 218
St 0 780 330 13 184 247
Mean 0 279 153 205 557 371 287 474 901 400 378 355
Rugg;i 0 15470 9400 12210 34230 22100 17630 29140 53610 24580 22490 21850
Ce of
NOTE:

This station is operated by Division of Water Resources. This is the drainage from Colusa Basin passing
down the Back Borrow Pit of Reclamation Districts108 and 787 and entering the Sacramento River at Mile
34,15R, just above the Knights Landing gaging station. It does not include any drainage from Reclamation
District 787 entering the Back Borrow Pit via Sycamore Slough outlet (See Table 39 for Sycamore Slough
contribution). 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 37. Total flow to Sacramento River is sum of Tables 38 and 39.

TABLE 39
FLOW OF SYCAMORE SLOUGH INTO COLUSA BASIN DRAIN - 1946

Dat Daily Mean Flow in Second Feet
ate
Jane Febe Mar. Apr. May June July Auge Septe Octe Nove Dece
55 0 3 3 25 32
2 0 5 3 25 32
3 0 4 3 25 30
2 1 4 3 25 30 |
5 2 4 5 25 25
5 2 28 25
g % 5 2 28 25 F F 1 ‘
8 N N N N 3 b 2 28 20 L al; 0.
9 0 0 0 3 5 2 28 20 0 0 |
10 3 5 2 28 20 W W "‘
il
ik 0 0 0 0 3 2 - 29 i N N o i
12 5 5 1 30 15
U 19 U U E E U
13 3 b 1 52 15 a G
T L L L T > 10 T
14 F F F F 3 2 3 Ty 5 F
15 1 I I L £ 5 1 e 10 T = 4
16 0 0 0 0 5 5 0 34 10 B B 0
i) W W W W 3 5 0 34 5 L i W
18 2 5 0 36 5 E E
19 1 5 0 36 5
20 it 5 0 38 5
21 I 4 3 38 5
22 1 4 7 38 4
25 1 4 5 38 4
24 2 4 4 38 2
25 3 4 4 38 2
26 5 4 4 36 2
27 3 4 8 36 T
28 3 4 10 36 b
29 3 4 2 34 i
30 3 4 14 34 i3 |
Sl 3 20 34
Mean 0 0 0 0 2 4 4 22 13 0 0 0
P 0 0 0 137 264 244 1980 750 0 0 0
Ce Fto
NOTE: Flow and leakage estimated from observations and measurements made during 1946. This water is discharged

below Outfall Gates and is not included in the flow shown in Table 38.
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TABLE 40

FLOW OF BUTTE SLOUGH TO SUTTER BY-PASS - 1946

Date Daily Mean Flow in Second Feet
Jane Feb. Mar. Apr. May June July Auge Septe Octe Nove Dece
1 39300 695 329 217 96 105 118 158 167 25 45 155
2 24600 560 304 271 141 105 125 158 118 22 45 198
3 19500 500 280 2917 114 105 110 154 =79 21 45 185
4 18400 500 240 240 96 114 101 1&1 54 20 55 212
5 22900 500 231 212 96 114 103 180 55 16 75 397
(39300 460 204 186 114 96 93 152 53 13 85 646
% 41200 425 195 170 123 88 104 147 45 12 125 855
8 38100 440 159 159 123 96 115 144 40 BILTE 170 1200
9 22700 455 157 158 105 105 113 IR 42 9 147 1510
10 18800 410 148 144 96 96 103 176 47 9 125 1360
11 15900 380 142 132 114 96 134 185 58 6 135 895
2 12500 355 145 114 132 105 122 179 54 5 135 740
13 10200 532 141 116 132 105 117 164 49 36 158 612
14 7280 317 142 134 123 105 115 159 48 38 158 508
15 5290 304 188 128 123 114 126 193 48 19 170 420
16 3990 295 T 106 132 123 136 167 59, 8 180 354
19 3140 238 149 131 141 123 147 157 37 7 180 288
18 2480 195 133 131 132 114 148 177 37 19 170 237
19 2040 175 125 131 132 114 142 179 37 25 180 200
20 1720 168 125 135 141 123 128 196 37 28 215 188
51 1480 173 121 143 141 123 126 193 40 30 215 167
22 1360 199 80 136 132 132 129 184 40 32 105 145
23 1240 308 116 132 152 114 126 196 37 37 115 129
24 1160 290 114 118 132 105 11 200 32 41 280 118
25 1070 262 111 124 132 A = loos 184 32 50 345 112
26 1000 273 99 129 132 105 152 179 32 oL 305 107
27 960 285 87 154 132 105 163 162 33 45 250 101
28 900 266 74 134 141 105 163 154 35 40 205 96
29 850 72 119 114 96 146 154 33 41 180 90
30 805 90 118 114 105 153 190 33 42 158 81
31 195 153 114 166 213 43 95
Mean | 11640 349 156 153 123 108 128 173 50 26 159 299
v-ﬁlﬁ'ﬁ;i 715900 19360 9570 9120 7580 6450 7870 10660 2960 1590 9430 24560

NOTE: This is discharge from Butte Slough to Sutter By-Pass. During low flow periods gates at head of Slough are
regulated (Table 30 ) which forces water under Long Bridge as shown in this table. Normal summer Flows are
primarily from Feather River sources. During flood periods Sacramento River water enters Butte Basin above
Butte City by bank spill and over Moulton and Colusa weirs. The purpose of the summer regulation is to make
water available for use on Sutter By-Pass lands (below Long Bridge). This station is maintained and operated
by the Division of Water Resources.

TABLE 41
FLOW OF WADSWORTH CANAL TO SUTTER BY-PASS - 1946

Date Daily Mean Flow in Second Feet
Jane Febe. Mare. Apre. May June July Auge Septe. Octe Nove Dece
il 378 149 46 i) 98 237 166 143 210 178 102 7SI
2 291 149 46 37 112 237 152 135 208 146 34 40
3 271 149 46 37 98 237 149 146 214 146 31 41
4 409 149 46 37 98 217 145 141 206 131 33 58
5 411 140 46 317 127 217 133 140 197 141 30 180
6 319 131 46 37 143 198 132 140 193 143 2% 258
301 123 46 37 143 160 135 154 206 141 42 176
g 269 115 46 37 143 178 146 167 204 146 45 136
9 219 107 46 41 160 178 143 169 197 102 43 109
10 190 99 46 64 160 178 145 169 202 85 26 97
11 166 91 46 85 160 143 146 162 206 61 25 93
12 152 84 46 45 143 160 148 178 206 59 20 85
13 143 717 46 60 178 178 135 174 236 81 30 79
14 140 70 46 60 178 178 143 154 273 75 49 71
| 140 64 46 45 198 178 151 154 293 75 83 67
16 135 64 46 100 217 178 150 153 310 81 35 63
1g 140 64 40 120 217 160 148 163 308 77 15 63
1 140 64 40 125 217 160 152 187 2175 71 10 59
19 140 64 40 70 217 160 150 190 238 85 13 57
20 140 64 40 59 217 160 148 204 259 176 10 55
21 140 58 40 70 217 143 151 218 266 176 7 52
05 140 58 40 83 217 143 129 227 250 204 46 50
23 140 58 40 70 2317 160 106 229 2178 185 13 48
24 140 58 40 417 237 178 106 234 210 192 56 47
25 140 58 40 417 - 237 198 118 211 195 198 49 46
. 26 140 52 39 70 280 198 164 187 173 174 46 45
27 140 52 40 59 301 178 162 182 151 165 43 45
28 140 52 40 59 301 178 148 187 157 181 43 43
29 140 40 59 301 143 148 204 178 190 42 42
30 140 36 98 280 160 164 220 198 178 41 40
i 140 .37 237 =i Bl 170 40
| Mean o5 88 43 61 196 179 144 177 223 136 38 75
E‘ggff 11970 4890 2630 3630 12040 10650 8860 10900 13280 8360 2290 4610

ce Ft.

NOTE: This is the discharge (measured at Weir #4) to the East Borrow Pit of the Sutter By-Pass at Mile 16.0
(north from Chandler). This flow is made up entirely of Feather River drainage or return flows. This flow
and flow from Butte Slough (Table 40) make up the entire Feather River contribution to the Sutter By-Pass.
See footnote Table 40.
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TABLE 42

FLOW OF RECLAMATION DISTRICT 1500 DRAIN - 1946

Doia Daily Mean Flow in Second FPeet
Jane Febe Mar. Apr. May June July Auge Septe Octe Nove Dece

1 298 143 118 517 428 448 415 448 634 91 26 0

2 265 135 0 53 395 491 496 4178 529 123 29 0

3 329 126 78 50 332 447 441 438 553 147 26 131 .

4 356 0 39 13 338 438 483 414 502 115 26 0

5 429 161 12 0 396 417 549 428 511 120 29 T4 i

6 349 139 79 0 368 426 503 4371 548 94 26 175 :

7 3%5 0 65 72 161 416 323 430 526 74 41 231 ]

8 281 149 0 68 422 401 459 407 571 717 1 230 !

9 289 137 0 13 448 411 391 472 582 73 23 135

10 287 0 0 0 513 446 420 443 608 68 26 9

HE] 285 153 0 4 456 497 420 430 583 15 23 168 i
12 264 94 68 96 502 417 410 496 583 81 25 163 |
13 167 12 21 94 468 457 364 435 573 Tk 25 109

14 295 142 0 90 458 418 377 478 542 35 26 0

15 194 0 72 0 466 450 413 460 600 63 45 95

16 277 159 23 94 517 408 424 464 560 21 8 101

17 159 54 29 129 511 393 437 491 633 60 24 101

18 218 63 80 208 458 420 437 482 591 22 24 100

19 159 47 0 88 479 365 442 478 545 50 42 96

20 142 137 87 50 442 384 466 517 538 40 44 59 |
21 232 0 21 100 546 396 437 465 446 45 0 76 |
22 129 70 50 110 541 399 416 515 374 38 56 94

23 136 T 123 55 108 602 341 446 473 307 33 48 54

24 139 0 4 190 535 427 413 493 236 39 0 89

25 140 74 90 99 543 408 403 487 254 0 35 81

26 139 122 0 72 600 396 461 490 208 55 1z 0

27 138 0 73 72 576 436 472 526 224 40 0 0

28 136 61 16 119 546 423 493 509 200 33 0 53

29 132 52 96 549 421 487 503 189 36 48 102

30 126 43 251 474 493 456 541 156 26 64 4

31 42 g 510 485 636 26 62
Mean 221 82 40 80 470 423 440 476 464 58 217 84

iu’i’ﬁg 13570 4560 2460 4750 28920 25170 27050 29270 27580 3590 1620 5140

Ce ol

NOTE: This is the drainage from Reclamation District 1500 discharged to West Borrow Pit of Sutter By-Pass and 3
thence via Sacramento Slough (in the By-Pass) to Sacramento River. (Table 4%.) A small amount of gravity
drainage through the pumps during the summer months is included in the above flows

TABLE 43
FLOW OF SACRAMENTO SLOUGH TO SACRAMENTO RIVER - 1946

Date Daily Mean Flow in Second Feet
Jane Febe Mar. Apre. May June July Aug. Septe Octe Nove Dece
1 . 2150 510 445 976 1030 740 863 1200 528 442 372
2 F 1840 522 530 666 1040 173 821 1000 502 435 450
3 L 1400 558 600 644 940 735 827 1100 542 336 66
4 0 1030 644 600 633 832 707 763 1100 520 285 369
5 W 1110 862 537 699 812 756 713 1060 500 218 0
6 1440 786 5317 611 835 778 726 1060 55 157, 0
7 1110 666 seg 265 gzg 2%3 q25 1040 48Z 24 0
8 0 900 572 74 11 2 3 724 1110 47 2 1520
3 T 881 544 544 995 832 630 791 1030 468 150 2190
10 1010 572 537 900 857 655 800 1070 406 207 1810
B G 370 530 506 767 876 652 764 1100 285 205 1510
12 0 1380 518 514 544 782 663 803 1100 213 321 1460
13 N 1200 530 518 881 786 631 92 1050 274 368 1330
14 F 1460 1150 502 1070 766 622 69 1050 20 378 1120
15 I 957 1110 415 1130 776 655 846 1050 269 460 1050
16 N 900 1240 460 1010 793 623 761 1050 19 441 1010
37 E 677 506 487 843 785 €73 828 1190 149 471 967
18 D 786 530 498 1010 800 690 836 1180 0 475 915
19 881 518 481 710 785 703 823 1120 210 461 888
20 T 862 518 544 551 1 725 854 1070 0 0 820
21 0 699 484 579 805 725 684 871 1020 207 619 776
22 1090 502 767 1110 666 685 888 970 19 0 695
23 C 544 494 593 1320 615 685 885 838 19 774 0
24 H 526 498 572 1220 688 706 890 789 150 1340 631
25 A 600 475 558 1190 706 694 888 738 151 0 613
26 N 572 442 514 1200 706 730 915 684 151 1040 112
27 N 622 469 805 957 715 730 1010 655 148 832 0
28 E 666 481 1170 1240 743 740 985 598 204 767 0
29 e, 445 957 1360 698 761 976 591 203 691 0
30 346 843 1420 738 792 1000 494 423 658 111
31 204 1260 925 1000 443 284
Mean 988 588 600 932 792 704 847 970 2175 423 680
Runlglff 54870 36150 35670 57320 47130 43280 52080 57730 16900 25180 41890

Ace Ft

No record of discharge.

NOTE: This is the discharge to the Sacramento River at Mile 21.2L via Sacramento Sloughe This is the entire
outflow of the Sutter By-Pass area and Re. De 1500, During high water periods the slough is entirely
submerged as it lies within the By-Pass area. Sharp Tises in river elevation will cause zero or nega-
tive flow. See tables 31, 40, 41 and 42, which, when combined, will give the measured flow entering
the By-Pass area. This station is operated by the Division of Water Resources.



TABLE 44
FLOW OF FEATHER RIVER NEAR OROVILLE - 1946

Dite Daily Mean Flow in Second Feet
Jane Febe. Mare. ApT.e May June July Auge Septe Octe Nove Dece
1 17200 4680 6510 7880 9970 4430 2390 2330 2030 1580 1510 1560
2 15200 4810 6240 7530 9880 4150 2380 2300 2010 1800 1500 1420
3 15800 4820 6040 7230 9860 4200 2360 2250 2350 1780 1420 1490
4 15600 4950 5830 7370 9840 4070 2370 2240 2260 1840 1410 4310
5 15700 4670 5590 7730 9480 4000 2380 2190 2160 1730 1410 8270
6 13900 4750 5410 7800 9710 3800 2360 2220 2010 1680 1460 8420
g 12600 5330 5340 7630 9700 3670 2390 2260 1990 1640 1540 5790
11600 4850 5460 7400 9360 3460 2400 2280 1940 1700 1360 4410
9 10500 4690 5570 7360 8560 3280 2330 2280 1910 1620 1250 3750
10 9660 4560 5860 6850 8390 3310 2280 2280 .1950 1540 1200 3060
a0t 9080 4570 6420 6720 7890 3240 2240 2290 1940 1560 1200 2660
12 9120 4540 6340 7080 7320 3130 2330 2170 1930 1560 1270 2470
13 8640 4270 7970 7650 7120 3010 2430 2430 1940 1500 1310 2360
14 8370 4180 7320 7860 6790 2920 2480 2380 1920 1490 1360 2080
15 8030 4250 6640 8620 6470 2860 2440 2390 1860 1640 1360 1910
16 7880 4170 6440 9880 6520 2660 2410 2420 1920 1590 1190 1810
17 7620 4060 6060 11300 6620 2630 2370 2440 2040 1620 1010 1790
18 7470 4180 5970 12400 6810 2680 2360 2340 1940 1570 1660 1680
19 7300 4100 6360 12700 7020 2780 2360 2370 1990 1630 8930 1580
20 7030 4180 6540 11800 6690 2740 2380 2410 1940 1520 6130 1570
21 6960 5100 6480 10600 6340 2570 2430 2380 1840 1520 3000 1570
22 6950 5330 6340 10300 5720 2560 2430 2320 1820 1610 2790 1570
23 6800 5080 6240 10700 5620 2380 2410 2300 1750 1720 15300 1440 -
24 6790 5110 5910 11600 5290 2510 2360 2190 1780 1470 6070 1470
25 6860 5580 5710 12200 5020 2470 2420 2130 1900 1370 4090 1570
26 6840 5340 5930 12300 5770 2500 2480 2080 1840 1290 3170 1730
27 6630 5480 6410 11400 5640 2450 2420 2200 1690 1200 2640 2060
28 6480 6950 7240 10800 5270 2460 2340 2120 1660 1280 2140 1980
29 5630 8870 11000 4980 2540 2320 2310 1580 1550 1810 1800
30 5050 8870 10300 4640 2410 2310 2460 1520 1960 1660 1660
31 4820 8040 4530 2310 2130 1660 1540
Mean 9294 4806 6450 9400 7188 3062 2376 2287 1914 1588 2738 2606
Ruugff 571500 266900 396600 559300 442000 182200 146100 140600 113900 97630 162900 160200
cs Pt

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 highway crossing about 4.5 miles above
Oroville on right banke.

TABLE 45
FLOW OF FEATHER RIVER NEAR GRIDLEY - 1946

Dat Daily Mean Flow in Second Feet
e
Jan. Febe. Mar. Apre. May June July Aug. Septe Octe Nove Dece
19500 4760 6620 7730 7550 2120 358 122 285 1010 1130 1660
é 1?55300 4%50 6210 7350 7290 1810 368 138 228 1090 1150 1650
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