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U. S. Bureau of Reclamation Photograph

POLSOM DAM

Folsom Dam, forming Folsom Reservoir on the American River,
was completed during 1956 under supervision of the Corps of
Engineers, U. S. Army.

Crest Length

Concrete River Section 1,400 feet
Earth Fill Wing Dams (not shovm) 8,850 feet

Height 3^0 feet

Reservoir Capacity 1,010,300 acre-feet

Elevation, crest of Talntor Gates as
shown In photograph (USGS datum) 468 feet
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Gentlemen:
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of Sacramento-San Joaquin Water Supervision for 1955."
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SACRAMENTO-SAN JOAQUIN WATER SUPERVISION

Water Supervision activities, resulting from the efforts of the first Saoramento-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 and in Bulletin Number

4 of the former Division of Water Rights, 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 report.

Through use and review of all previous reports by various people errors have been

noted. A tabulation of corrections for all errors found has been prepared and Is included

at the end of this report.

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 uncoordinated diversions

during yeai:s of substantially subnormal nonoff. The situation called for 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, municipal 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 among the water users imder which a watermaster might dis-

tribute 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, stream accretions,

and salinity encroachment into the Sacramento -San Joaquin Delta. Looking toward that end,

it has been the objective of the Division (now Department) of Water Resources through its

Water Supervision work, to collect and record all of the basic hydrographic data essential

to the formulation of an intelligent and practicable agreement.

Scope of Water Supervision Work

The work of the Sacramento-San Joaquin Water Supervision program Is concerned mainly

with the gathering of basic data relating to water supply and water utilization In the

Sacramento and San- Joaquin Valleys. The work consists of field measurements and observations

and office computations to determine and tabulate the dally or monthly quantities of stream

flow, accretions, diversions, and use of water. The work also includes maintaining the Delta

salinity observation program; cooperation with and assistance to water users and agencies and

furnishing hydrographic data in connection with individual problems of water supply and water

utillzationj and assistance with hydrographic activities of cooperating public and private

agencies.



The field activities Include measurements of (1) flow In streams and drainage

channels, (2) the amoimts of water returned to natural channels, through drainage plants or

gravity drains, and (3) the amounts of water diverted and collection of records of use by

each water user. An annual census and mapping of irrigated acreages Is also obtained.

The office work comprises mainly the assembly, computation, and analysis of Hydro-

graphic and other data collected during the season for presentation in the annual report of

Water Supervision. This report contains the basic records of water supply available to, and

the water utilization by, each user of water from the streams covered in the area. The com-

putation of stream flow, drainage, and accretions involves the conversion of the recorded

dally gage records to figures showing the dally flows in second-feet and monthly runoffs in

acre-feet. The computation of the amounts of water diverted by each water user involves the

calibrating and rating of suitable measuring devices at each point of gravity diversion and

the calibrating and rating of each diversion pumping plant. The final computations of the

diversion quantities, 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 results of these computations are then compiled In the tabulations in this

report for the purpose of giving basic records that are readily usable by all Interested

parties.

The area embraced by the Sacramento-San Joaquin Water Supervision work lies on the

Sacramento and San Joaquin Valley floors. The area covered and its geographical relation to

the Central Valley Drainage Basin are shown on Plate 1. It specifically 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 Bear River below Wheatland, from the

Sutter By-Pass £ind Sacramento Slough, from the American River below Pair Oaks, from the

Cosumnes River below Michigan Bar, from the Mokelumne River below Clements, from the Calaveras

River below Jenny Lind, from the San Joaquin River between Priant Dam and Mossdale Bridge,

from the Merced River below Snelling, from the Tuolumne River below La Grange, from Dry Creek

(tributary to Tuolumne River) below Oakdale-Waterford road, from the Stanislaus River below

Knights Ferry, from the Tule River below South Fork, and the irrigated areas lying on the

"uplands" side of and receiving water from the San Joaquin River between Mossdale Bridge and

Stockton, Old San Joaquin River, Tom Paine Slough, and from Cache Slough and other Delta

sources.

The scope of work also includes the recording of the diversions and acreaiges irrigated

by the large east-side irrigation districts (Modesto, Merced, Oakdale, South San Joaquin,

and Turlock) and the diversions and deliveries by the canals of the Central Valley Project.

Records of daily flows at all the foothill gaging stations on streams entering the

Sacramento and San Joaquin Valleys and at most of the valley floor gaging stations operated

by State, Federal, or private agencies are collected and presented In these Water Supervision



annual reports. The specific degree of cooperation by these agencies with the Water Supervision

function Is detailed In footnotes on the tables contained In this report. Records of salinity

In the Sacramento-San Joaquin Delta and records of analyses of water samples taken at many

locations throughout the Central Valley are also presented In these reports.

In accordance with the provisions of Contract No. 55-CA-22 between the Division of

Water Resources and the U. S. Bureau of Reclamation, the dally mean flows at 15 stream flow

stations, and the diversions by reaches, from the main streams and tributaries In the Sacra-

mento and San Joaquin Valleys were transmitted monthly to the Regional headquarters of the

Bureau of Reclamation.

Trial Water Distribution Program

A "Memorandum of Understanding Relating to a General Approach to Negotiations for

Settlement of Water Diversions from the Sacramento River and the Sacramento-San Joaquin

Delta with the Objective of Avoiding Litigation" was entered Into on July 7, 1952, by the

Bureau of Reclamation, the Sacramento Valley Water Users Committee, and the State of California.

The objective was an amicable settlement of nearly 40 years contention over rights of various

diverters along the Sacramento River and Delta channels, and the added complications which

were attributable to construction and operation of the Central Valley Project by the United

States.

Studies made under the 1952 agreement indicated that upstream from the latitude of

the City of Sacramento, a diversion schedule should be tentatively established and tested by

trial distribution, and detailed observation and recordation. Accordingly an "Agreement for

Trial Distribution of Water of the Sacramento River during 195^" was worked out between

representatives of the Bureau of Reclamation, the State, and diverters of more than ninety

per cent of the water diverted from the Sacramento River. Operation under the agreement

began in March 195^, with the proviso that the water rights to use of Sacramento River water

would not be affected, and that data collected would be for information purposes only.

In September 195^* the Sacramento River and Delta Water Association was formed as

successor to the Sacramento Valley Water Users Committee to include water users In the Delta.

This newly formed group was Instrxomental In the formulation of the "Sacramento River and

Delta Trial Distribution Agreement for 1955" and in coordinating the activities of the Sacra-

mento River and Delta water users in their relation to the trial water distribution program.

It is anticipated that information gained from testing trial diversion schedules

will aid in developing a comprehensive diversion schedule which will be satisfactory to all

Interests without recourse to litigation.

During 1955 monthly reports of stream flow and diversions were made in accordance

with the terms of the "Sacramento River and Delta Trial Water Distribution Agreement for 1955."

A summary report for the season was also published in January 1956 under the terms of this

agreement.

The activities under the 1955 trial distribution program concerning the collection

of additional data on stream flow, diversions, accretions, and return flows performed by



the Water Supervision function were financed by funds furnished by the Water Project Authority

under a service sigreement with the Division of Water Resources.

Description of Summary Tables

A comprehensive summary and Inventory of the stream flows, diversions, and accretions

by months in acre-feet for the 1955 calendar year, are contained in Tables t, 5, and 6.

Table 7 presents a summary of the inflow to and diversions from the Sacramento-San Joaquin

Delta. The dally flows in second-feet at the various gaging stations and the monthly diver-

sions In acre-feet by individual points of diversion are presented in other tables in this

report

.

Tables k, 5, and 6 present summaries by months of: (1) flows in acre-feet at each

gaging station along the main streams, drain canals, and by-pass channels from which diver-

sions are measured In the Sacramento and San Joaquin Valleys, (2) flows in acre-feet at gaging

stations on tributaries or distributaries of the main stream chamnels, (3) total diversions

in acre-feet in reaches between gaging stations on the main stream channels, and (4) un-

measured accretions In acre-feet as computed for each of the reaches. The unmeasured accretions

between gaging stations were computed by subtracting the measvired inflows to a reach from

the sum of the measured diversions and measured outflows from that reach. An accretion with

a negative sign indicates a net outflow or loss.

Table 7 presents summaries by months of: (l) flows in acre-feet at gaging stations

on streams tributary to the Sacramento-San Joaquin Delta, (2) water supply derived from

direct precipitation on the Delta area, (3) estimated consumptive use in the Delta area

derived from unit consumptive use data applied to the land use survey made in 1955, (4)

diversions In acre-feet exported from Delta channels to areas outside of the Delta Uplands,

and (5) diversions in acre-feet to the Delta Uplands.

RUNOFF AND WATER SUPPLY

The streams entering the Central Valley on the north and east produce the principal

runoff to the valley. The runoff is derived from rainfall occurring each winter and spring

season principally from December to April, from snowmelt occurring during the spring and summer

seasons from March through June, and a combination of runoff from perennial tributaries and

released stored water during the summer and fall seasons.

During the summer irrigation season, variations in flow of the streams on the veilley

floor are caused (1) by the combination of diversions from the streams for irrigation and of

accretions to the streams from 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.

Flood flows in the valley floor channels are caused by runoff from rainfall and

melting snow in the mountain areas In excess of mountain reservoir capacities, and by rain

storm rxmoff from the vast area of minor foothill watersheds and valley floor lands. Some



Incidental flood control Is accomplished by reservolr-s In many of the tributary watersheds

Including those of the Sacramento, Feather, Yuba, Stanislaus, Tuolumne, Merced, and San

Joaquin Rivers. The extent of the flood flows in 1955 is given by the tabulations of daily

stream flows. Tables 10 through 175.

Floods of 1955

During the week preceding Christmas 1955, northern and central California was sub-

jected to one of the greatest floods In the State's history of recorded stream flow. On many

streams the peak discharges are believed to have been greater than the legendary floods of

1861-62. The magnitude of the flood crests as determined by the U. S. Geological Survey are

given in the following tabulation.

Date and Crest Date and Crest
in Second-Feet in Second-Feet

Stream and Station of Previous Flood of 1955 Flood

Feather River near Oroville 3-19-07 230,000 12-23-55 203,000

Yuba River near Smartville 3-26-28 120,000* 12-23-55 l60,000*

Cosumnes River at Michigan Bar II-I8-5O 27,600 12-23-55 42,000

Mokelurane River at Woodbrldge 11-22-50 27,000 12-24-55 23,000

Stanislaus River below Melones 11-21-50 49,500 12-23-55 62,800

Kaweah River near Three Rivers 11-19-50 52,000 12-23-55 80,700

Tule River near Porterville II-I9-5O 25,500 12-23-55 24,200

* Flow estimated from sum of flows of Yuba River at Englebright Dam
and Deer Creek near Smartville.

The flooding resulting from levee breaks caused the loss of at least 67 lives and

damage to public and private property approaching $200,000,000. However, the completion

within the last five years of large scale flood control works did much to minimize or prevent

damage in many areas. Folsom Dam on the American River, Pine Flat Dam on the Kings River,

and Isabella Dam on the Kern River controlled the 1955 floods to manageable releases. A

report, "Flood Flows and Stages 1954-1956" dated 1957 gives a detailed description of the

storms and of the flood conditions which resulted.

Many current meter flow measurements were made by Water Supervision personnel and

by cooperating agencies to determine crest flow values. Where flooding prevented access to

some gaging stations, it was necessary to determine crest flows by slope-area measurements

and by log-log plottings of flow-stage relations. A more detailed picture of the flood flows

of December 1955 may be seen in tabulations of daily stream flows. Tables 10 through 175.

Precipitation

In the Central Valley of California, direct precipitation is a negligible source

of water supply for growing crops during the late spring, summer, and fall seasons. During

March and April, however, rain storms substantially reduce the demand for irrigation diversions,

and are one of the main factors affecting the variations in demand In the same month from

year to year.

Table 1 presents records of the monthly precipitation In Inches at representative

valley floor rainfall stations. The corresponding computed normal precipitations for each



month based on the 50-year period 1905-1955 are also shown. The monthly precipitation

figures were obtained from U. S. Weather Bureau records.

Runoff Comparisons

In order to compare rxmoff conditions occurring from year to year for a particular

stream, it is first necessary to compute the mean runoff for that stream over a long period

of years. This mean runoff is then assumed to be the normal with which the runoff for any

one year or season may be compared. Since conditions of natural or unimpaired runoff are

affected by man-made impairments to the flow such as diversions and storage, runoff comparisons

are made from a computed natural ninoff. Natural runoff at foothill gaging stations is com-

puted from measured (actual) rijnoff by allowing for diversions, importations, or storage

development above the point where the flow is measured. The runoff or water year is considered

to be the period October 1 through September 30. Runoff comparisons in this report are based

on percentages of normal determined for the 50-year period October 1905 through September 1955.

The runoff for each month of the 195^-55 water year in each of the major streams

tributary to the Sacramento and San Joaquin Valleys in per cent of normal for the 50-year

period is presented in Table 3, "Monthly Runoff in Per Cent of Normals."

A comparison of the unimpaired October through September flows for the period

192O-1955, In the major streams tributary to the Sacramento and San Joaquin Valleys in per

cent of the 50-year normal is presented in Table 2 entitled "Seasonal Runoff in Per Cent of

Normals." Following Is a summary of the 195^-55 unimpaired runoff as shown In Table 2.

Stream and Station Percentage of 50-year Normal

Sacramento River at Red Bluff 70

Sacramento River at Sacramento 63

San Joaquin River below Friant 66

San Joaquin River near Vernalis 6I

Sacramento and San Joaquin Rivers 62
flow to the Delta

Comparisons with other years Indicate that the water supply available during the

1955 season was about two-thirds of normal in the Sacramento and San Joaquin Valleys. Obser-

vations of water utilization and the amounts of residual flows in the streams reaching the

Delta in the 1955 growing season indicated that the demands for irrigation and salinity

control In the Delta would have exceeded the residual from the natural flow supplies. The

releases of stored water from Shasta Lake and Polsom Reservoir were of primary importance in

maintaining satisfactory flows and water quality conditions In the major portion of the Delta.

Central Valley Project Reservoir Operations

The operations of the following three reservoirs, Shasta, Folsom, and Mlllerton

are under Jurisdiction of the United States Bureau of Reclamation.

Shasta Lake on the Sacramento River above Redding was first used to store water for

Irrigation use during the winter of 19't3-'*4 and releases for supplemental irrigation water

along the Sacramento River commenced in the late spring of 19^''^. The release of water from

the Lake since 1944 has substantially altered the regimen of flow of the Sacreunento River



and In many respects greatly benefited conditions along that stream. However, it has also

created added diversion and drainage problems.

Folsom Reservoir on the American River was constructed under contracts supervised

by the Corps of Engineers, U. S. AiTny. Work was begun on October 30, 19^8, and completed

during 1956. Upon completion the dam and reservoir were transferred to the Bureau of

Reclamation for operation and maintenance and integration Into the operation of the Central

Valley Project under provisions of Public Law 356, enacted by Congress on October 14, 1949.

Although not completed, Folsom Reservoir was used for storage of water beginning

in the spring of 1955. During the flood of December-January, 1955-56, the dam was capable of

Impounding nearly its full capacity and thus prevented possible flooding of a large part

of the metropolitan area of Sacramento, and the Sacramento-San Joaquin Delta. Folsom Dam

also was operated during 1955 to regulate releases for power generation and other uses in

the Central Valley Project.

Mlllerton Lake (Friant Reservoir) on the San Joaquin River near Friant was first

used to store water for irrigation use during the winter and spring of 1943-44 and the

first releases for supplemental Irrigation water occurred during 1944. Friant Dam was operated

during 1955 to divert water into Priant-Kern and Madera Canals, and to regulate releases in

coordination with deliveries through Delta-Mendota Canal.

Reservoir Data . Shasta Lake was created by a gravity concrete dam on the Sacramento

River 528 feet high above stream bed, located 13 miles upstream from Redding. The gross

capacity of the reservoir is 4,500,000 acre-feet, of which a space of 4,000,000 acre-feet

is available for the active storage of water and 500,000 acre-feet of space is used to create

head for the generation of power. The maximum flood control reservation is 1,300,000 acre-

feet during flood season. There is sufficient water to fill the entire storage capacity in

all years of normal or greater than normal runoff above the dam. Water from the lake is

conveyed through the Sacramento Valley in the channel of the Sacramento River. Shasta

releases are reregulated by Keswick afterbay which has a storage capacity of 24,000 acre-feet.

Folsom Reservoir, on the American River, was formed by a gravity concrete dam,

340 feet high above stream bed, and located about 20 airline miles northeast of Sacramento.

The gross reservoir capacity is 1,010,300 acre-feet with a maximum allocation of 400,000

acre-feet for flood control. Folsom releases are reregulated by Nimbus afterbay which will

also act as a diversion dam for water flowing in the Folsom north and south canals. The

Nimbus afterbay is called Lake Natoma.

Mlllerton Lake, on the San Joaquin River, was created by a gravity concrete dam

about 296 feet high above stream bed and Is located at the base of the foothills about 20

miles northeast of Fresno. The gross capacity of the reservoir Is 520,000 acre-feet, of which

about 434,000 acre-feet is usable storage above the Madera Canal outlets, the lower of the

two canals diverting from the reservoir. The major portion of the water from Mlllerton Lake

Is conveyed through the Madera and Frlant-Kern Canals to lands north and south of the San

Joaquin River In Madera, Fresno, Kings, Tulare, and Kern Counties.



Shasta Lake Operation - 1955 . Shasta Lake was designed to: (1) furnish water for

Irrigation In the Sacramento and San Joaquin Valleys, Including the Sacramento-San Joaquin

Delta area, (2) provide salinity control In the Delta by maintaining a flow In the lower

Sacramento River sufficient to repel the Intrusion of salt water from Sulsun Bay, (3) control

floods on Sacramento River, (4) provide sufficient depths for navigation on the Sacramento

River between Sacramento and Chico Landing, and (5) generate hydroelectric power.

Since 19^'+, Including 1955, the quantity of water in storage in Shasta Lake has

been sufficient to afford releases (1) to facilitate irrigation diversions by maintaining

higher river levels along the Sacramento River, (2) to sustain minimum flow for navigation of

approximately 5,000 second-feet upstream from Knights Landing, (3) to supplement irrigation

supplies in the Delta area below Sacramento, (4) to control salinity, and (5) to supply water

for exportation via the Delta-Mendota and Contra Costa Canals. The Delta Cross Channel near

Walnut Grove was operated during 1955 allowing approximately 3,000 second-feet of Sacramento

River water to be transferred into the San Joaquin portion of the Delta. The transfer of

Sacramento River water through the Cross Channel and other existing channels was sufficient

to allow approximately 3,200 second-feet of water for exportation by the Delta-Mendota and

Contra Costa Canals during the peak of the season, and aided in maintaining the stream flow

out of the Delta into Sulsun Bay siifficlent to hold the line of saline concentration of

1000 ppm of chlorides to the lower end of the Delta.

The daily mean second-foot flows into Shasta Lake during 1955 are presented in

Table Ik. These Inflows to the reservoir are representative of the amounts of water that

would have been flowing in the Sacramento River at the dam site if the dam had not been built.

The inflow figures have been computed by combining the effects of daily change in storage,

reservoir evaporation, releases, and spill. The Inflows as measured at gaging stations on the

major tributaries to the reservoir are presented in Tables 10, 11, 12, and 13.

A tabulation of the daily amounts of water in storage in Shasta Lake during 1955

is presented in Table 15. The dally mean second-foot flows as measured below Shasta Dam at

the United States Geological Survey Gaging Station at Keswick are presented In Table l6.

The flows at the Keswick station are the same as the releases from Shasta Lake except for

dally regulation by Keswick Reservoir and the amounts of Inflow between the station and Shasta

Dam. The amounts of this inflow are small during the irrigation season, so that the average

dally flows at the gaging station are nearly the saime as the releases from the reservoir

during that period.

A chart depleting the operation of Shasta Lake for 1955, as prepared by the U. S.

Bureau of Reclamation, giving the inflows to the lake, the aimounts released, the water surface

elevations, and the amounts of water in storage. Is shown on Plate 2.

Folsom Reservoir Operation - 1955 - Folsom Reservoir was designed to store water

for Irrigation and flood control, and to generate hydroelectric power. The computed dally

mean second-foot inflows to Folsom Reservoir during 1955 are presented In Table 94. The

Inflow figures have been computed by combining the effects of dally change in storage.



releases, spill, pumping, and evaporation. These Inflows are representative of the amounts

of water that would have been flowing In the American River at the dam site if the dam had

not been built.

The dally amounts of water In storage In Folsora Reservoir during 1955 are listed

in Table 95- The dally mean second-foot flows as measured below Folsom Dam at the United

States Geological Survey gaging station at Fair Oaks are the same as the releases from Folsom

Reservoir except for daily regulation by Nimbus Dam and the amounts of Inflow between the

station and Folsom Dam. The amounts of this inflow are small during the Irrigation season,

so that the average dally flows at the gaging station are nearly the same as the releases

from the reservoir during that period.

A chart depicting the operation of Folsom Reservoir for 1955j as prepared by the

U. S. Bureau of Reclamation, giving the same data as are shown by the chart for Shasta Lake,

is also shown on Plate 2.

Mlllerton Lake Operation - 1955 - Millerton Lake is used for storage of water for

flood control and irrigation purposes. The computed daily mean second-foot Inflows to

Mlllerton Lake during 1955 are presented in Table 123. A daily tabulation of the amounts of

water in storage in the lake during 1955 Is presented in Table 124. The dally mean second-

foot flows, as measured at the United States Geological Survey gaging station below Friant,

are presented In Table 125. These flows are the same as the releases from Mlllerton Lake

except for the amounts of Inflow and pump diversions between the station and Friant Dam. A

chart depicting the operation of Millerton Lake for 1955, as prepared by the U. S. Bureau of

Reclamation, giving the same data as are shown by the chart for Shasta Lake, Is also shown

on Plate 2.

During the 1955 Irrigation season, water stored in Millerton Lake was released into

the Madera Canal, the Frlant-Kern Canal, and into the channel of the San Joaquin River. The

quantities of diversions into the Madera and Friant-Kern Carials are shown in Table 203.

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 Temple Slough in coor-

dination with the deliveries of water through the Delta-Mendota Canal.

Primary Irrigation Supplies

The flows onto the valley floor during the summer season through the major streams

are considered to be the primary water supplies for irrigation. This primary water does not

Include supplies available for irrigation In the lower reaches of the streams resulting

accretions, irrigation return, and drainage. The amounts of primary water available for irri-

gation in the Sacramento Valley are given in the flow tabulations for those gaging stations

located at the edge of the valley floor.

In the San Joaquin River service area, primary water supplies are almost entirely

diverted from the upper reaches of the Stanislaus, Tuolumne, and Merced Rivers by the large

irrigation districts, and from the San Joaquin River at Friant Dam by the Friant-Kern and
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Madera Canals. These upper diversions from the Stanislaus, Tuolumne, Merced, and San Joaquin

Rivers are Included In Table 203. Primary regulated water supplies In the San Joaquin River

for Irrigation below Prlant are measured at the San Joaquin River gaging station below Prlant,

Table 125. These latter regulated water supplies are almost entirely diverted In the vicinity

of Mendota.

Inflow to Sacramento-San Joaquin Delta

The Inflow to the Sacramento-San Joaquin Delta Is measured at gaging stations on

major tributary streams around Its perimeter. The monthly flows In acre-feet at each of the

inflow stations and the total measured Inflow to the Delta are summarized In Table 7.

Accretions to Stream Flow

The amount of total accretion along any stream reach is the summation of the amounts

of measured Inflows plus the amounts of unmeasured accretions, as shown in Tables 4, 5, and 6.

These accretions are made up of measured flows from surface streams and drains, and of other

flows, not susceptible to direct measurement such as those from minor ephemeral streams,

from seepage return of percolated Irrigation water, and from escaping underground water

normally present as the result of percolated rainfall on the valley floor. Because of the

large quantities these accretions are of major importance as available irrigation supplies.

During the summer season, a large portion of the accrete water is derived from

upstream Irrigation returning to the streams either by surface drainage or by percolation.

Throughout 'the year, along certain reaches of the stream, the flows are augmented by outflows

from seepage of the natural ground water. This portion of the ground water, which is inde-

pendent of irrigation as a source, is replenished from two other sources: (1) rainfall on the

valley floor, a portion of which percolates to the water table during periods of abundant

precipitation, and (2) return of bank storage during low flow conditions following periods

of flood-flow conditions.

Sacramento Valley Accretions . In the Sacramento Valley all of the accretions to

natural and regulated flows, which are not diverted on lands north and west of the Sacreunento

Delta, flow into the Delta and are available for use In that area. Practically all of the

summer accrete flows in Colusa Trough, Back Borrow Pit, Knights Landing Ridge Cut, and Yolo By-

pass are return waters derived from diversions from the Sacramento River. Since the Sacramento

River Is the main stream through the Sacramento Valley, the accretions to that stream Include

substantial amovmts of return water from Irrigated areas served by water from other sources,

particularly the Feather River. A large part of the summer return water flows reaching the

Sacramento River through the Butte Slough Outfall Gates (Mile 84. OL) and from Sutter By-Pass

through Sacramento Slough (Mile 21. 2L) are of Feather River origin.

Along the Feather River during years of subnormal water supply, practically all of

the primary regulated water is diverted upstream from, or at, the Sutter-Butte Canal Company

diversion dam, yet accretions accumulate below that point In amounts sufficient to afford a

limited supply for other diversions.

Table 4 is designed to give a summary not only of monthly flows measured on the

Sacramento Valley floor, but also the computed monthly amounts of accretions (or losses, as
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shovm by a minus sign preceding the figure) occurring along each reach of each stream between

gaging stations. At the end of each series of data for one stream as shoivn In Table 4, there

are summations of diversion and accretion quantities.

In order to compare 1955 season conditions along the Sacramento River with those

of previous years, the following tabulation gives the seasonal accretions, July through

September, In per cent of simultaneous diversions. The accretion used In computing the per

cent of diversion figure was obtained by taking the total unmeasured accretion. Red Bluff to

Sacramento, from Table 4 and adding to this total the measured flows of the drainage pumping

plants of Reclamation Districts 70, 108, 787, 1000, 15OO, and the return flows of Colusa

Basin Drain Including Knights Landing Ridge Cut and Sycamore Slough.

Comparative seasonal Accretion Percentages - 1946-1955

Sacramento River - Red Bluff to Sacramento

Accretions
in per cent of
Diversions*

Year July through September

1946 51
1947 52
1948 62
1949 58
1950 63

1951 57
1952 52
1953 49
195^ 48
1955 56

* Excludes City of Sacramento municipal
diversion.

E;-amlnation of the accretion percentages indicates that the accretions vary within a range

of 15 per cent of diversions. No definite correlation has been found between these accretion

percentages and the per cent of normal of seasonal runoff. Similar percentage figures for

years prior to 1946 are presented in the 1953 Water Supervision Report.

San Joaquin Valley Accretions . The summer and fall season stream flows in the lower

San Joaquin River and its tributaries on the valley floor consist mainly of accrete flows

derived, to a large extent, from irrigation water returning to the stream channels by way of

percolation to the ground water and ground water seepage to the channels. The exceptions to

this condition are on the Tuolumne and Stanilaus Rivers where Irregular releases for power

generation below upstream diversion points further augment the flows.

The channels of the Stanislaus, Tuolumne, and Merced Rivers in their westward flow

from the foothills are confined by bluffs rising from 10 to 50 feet to the predominant level

of the valley. The plains areas are intensively Irrigated with regulated gravity water

supplies derived from the upper reaches of the same streams. Thus, an abundant water supply

in normal years, a deep and permeable soil, and the entrenched river channels are all conducive

to relatively steep' slopes of the ground water table toward the rivers and the consequent

high rate per mile of accretions to the stream flow.

The channel of the San Joaquin River between Priant and the valley trough near

Mendota is confined between relatively steep bluffs rising 10 feet to 100 feet. The plains
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area along the south side of this reach Is Intensively Irrigated with Kings River water

through the Fresno Irrigation District distribution system. On the plains along the north

side of this reach in Madera County, irrigation water is derived mainly from ground water,

except for occasional parcels served with pumped river water or by gravity supplies from

Fresno River. In general the elevation of the ground water plane on the south side of the

San Joaquin River la above the river bed and along the north side it is below the bed.

Consequently, there are accretions from the south and losses to the north along the oentral

portion of this reach of the San Joaquin River. The magnitude and Importance of these

accrete waters in the San Joaquin Valley as a water supply is broxjght out in Table 5-

The Tule River debouches onto the valley floor in the vicinity of Porterville

through a shallow meandering channel. The channel crosses an alluvial fan made up of

unconsolidated sediments with high permeability which accounts for the heavy channel losses

along Tule River as shown in Table 6.

Surface Accretions to Delta Lowlands Channels . The quantities of accretions to

Delta Lowlands channels have been computed from periodic measurements and gage height obser-

vations of the gravity drains, and from pump tests and power records of the drain plants.

At some of the larger gravity drains water stage recorders have been installed and the flow

computed as for a stream gaging station. Table 7 shows a summary of the amounts of accretion

to the Delta area. These accretions are considered as part of the water supply to that area.

The records of total accretions are not complete for the season because some of the records

for the Trial Water Distribution program were not initiated until May or June of 1955-

Stream Flow Records

The records of 159 gaging stations for the 1955 season are included in this report.

Of this total, 65 stations were maintained, operated, and rated, and the flows computed by

the Division of Water Resources. Records for the remaining stations were furnished by co-

operating agencies. The location of each station Is shown on Plate 5 in the pocket on the

back cover of this report. A brief description of each station is given in the footnotes

at the bottom of the stream flow data table.

Water surface elevations at any time at certain gaging stations may be estimated

by using Table 9 coupled with the appropriate stream flows in second-feet as shown In the

stream flow tables. Prom the stream flow table, the flow on any desired day is Interpolated

into the specific station's rating table in Table 9 to give an average geige height (or

elevation) of the stream's water surface for that day.

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 those agencies. This condition is particu-

larly true with respect to some data furnished by the U. S. Geological Survey.

Delta Tidal Cycle Measurements

During the 1955 Irrigation season a series of tidal cycle current meter measurements

were made by the Division of Water Resources for the purpose of determining the net resultant
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of the tidal flows in both direction and magnitude in certain channjls of the Delta. Each

of the measurements was made over a period of approximately 30 hours in order to encompass

a complete cycle of four tides.

The measurements were made at the following nine sites, locations of which are shown

on Plate 3.

1. Delta Cross Channel near Head

2. Georgiana Slough at Walnut Grove

3. San Joaquin River at Brandt Bridge

4. Middle River below head of Salmon Slough

5. Salmon Slough near Head

6. Dutch Slough at Burroughs Ranch

7. Old River at Clifton Court Perry

8. Old River below Victoria Canal

9. Three Mile Slough near San Joaquin River

Measurements of the tidal affected flows in the Delta channels were made by the

conventional boat and tagline method. Flow measurements were made at approximately hourly

Intervals over the duration of the tidal cycle.

The results of the measurements are tabulated in the following table. The dates

and times shown indicate the duration of each of the measurements and the period for which

the mean flow was computed. These flows were obtained by plotting a hydrograph from each of

the hourly measurements made over the four phases of the cycle and planimetering the area

under the hydrograph to obtain the mean ordinate. The beginning and end of a complete tidal

cycle was determined by plotting the periodic observations of the local staff gage on the same

graph. At some of the stations, it was possible to conveniently cover five tidal phases.

In these cases, the mean flow for two complete cycles could be computed in the manner des-

cribed by dropping off the first phase and adding the last. The mean flows shown in the

table are the average flows for two complete cycles for those stations at which measurements

were made over five tidal phases. Mean daily amounts of inflow and diversions in the Delta

have been included in the table to assist in evaluating flow conditions which existed at the

times of the various measurements.

Diversions by the Tracy Pumping Plant began in 1951^ and by 1953 diversions had

increased to as high as 3000 second-feet. During 195^ and 1955 maximum diversions were well

over 3300 second-feet. This Increased draft at the southern end of the Delta and the

transfer of Sacramento River water across the Delta to the Tracy pumps resulted in a change

in the normal pattern of flows in Delta channels which existed prior to 1951. The direction

of net flow for the period of each measurement is indicated on Plate 3. The magnitude

of the net flow is Indicated in the following table without sign because varying conditions

of inflow and diversions may change the direction of net flow in several of the Delta

channels

.
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Station (Location)

Delta Cross Channel at Head

Qeorglanna Slough at Walnut Grove

San Joaquin River at Brandt Bridge

Middle River below Head of Salmon Slough

Salmon Slough near Head

Dutch Slough at Burroxighs Ranch

Old River at Clifton Court Ferry

Old River below Victoria Canal

Threemlle Slough near San Joaquin River

Victoria Canal

SACRAMENTO-SAN JOAQUIN DELTA
TIDAL CYCLE MEASUREMENTS - 1955

Flow quantities in cubic feet per second
Inflow

Mean Period Diver- Sacramento San Joaquin
Cyclic Date sions River at River nr.
Flow 1955 Time * Sacramento Vemalis

3236
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Sacramento River above Reclamation District Dally content Polsom Reservoir
108 Drain Plant

Bear Creek near Rumsey
Reclamation District 1000 (Prltchard Lake)

Drain Owens Creek below Owens Dam

North Fork American River at North Pork Dam Bear Creek below Bear Dam

Middle Fork American River near Auburn Burns Creek below Burns Dam

South Pork American River near Lotus Mariposa Creek below Mariposa Dam

Weber Creek near Salmon Palls Duck Creek Diversion near Farmlngton

Polsom Lake Inflow

Twelve of the stations represent stream flow gaging station Installations, one

represents computed amounts for reservoir Inflow, and one shows record of reservoir content.

Three of the stream flow stations are maintained and operated by the Department of Water

Resources. A brief description of the location, the cooperative agency Involved, the drainage

area where applicable, and the period of record may be found in the footnotes under the

respective table of flow for each of the stations listed.

Sacramento River at Sacramento . Plows at this station below 33,000 second-feet

( gage height of 10.5) are affected by tidal action. The method of computing dally mean

flows In this tidal-affected range, beginning with 19^7, has been radically changed. As

shown In reports prior to 19^7, the flows were derived from (1) the records of flows at

Verona on the Sacramento River and at H Street Bridge on the American River and (2) records

of diversions from and drainage to the rivers between those two upper stations and the I

Street Bridge at Sacramento. The method previously used did not take Into account immeasured

accretions or losses which may have occurred In the reach between Verona and I Street Bridge

and In the American River below H Street Bridge.

Since 19'^7 and Including 1955j rating of the I Street Bridge gaging station and the

computations of dally mean Sacramento River flows passing Sacramento have been made by the

slope-velocity method. This method requires a consideration of the gage heights recorded

at the river gaging station at Snodgrass Slough (20 miles downstream from Sacramento) as

well as the recorded gage heights at Sacramento. Tidal fluctuations cease above the 10.5-

foot stage and the regular stage-discharge rating Is used for these higher flows. The tech-

nique involved in rating the flows by the slope-velocity method is described In previous

Water Supervision reports.

Tide Gages

There were 3^ continuous recording tide gage stations located on the Delta channels

in operation during 1955. The Division of Water Resources operated and maintained 25 of these

tide gages. The remaining 9 were operated by Federal agencies. A list including location of

these stations is given In Table 176 and the locations are shown on Plate 3.

USE OF WATER FOR IRRIGATION

The prevailing warm termperatures and a prolonged frost-fee period during the

summer season in the Sacramento and San Joaquin Valleys favors the profitable production of
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a wide variety of marketable crops In large quantities. The availability of Irrigation water

during the dry sununer season affords continuous growing conditions necessary for the many

crops.

The major Irrigated crops In the Sacraimento Valley Include rice, alfalfa, orchard

fruits, nuts, grapes, hops, truck crops, field crops, and pasture grasses; In the Delta area

they Include alfalfa, asparagus, sugar beets, orchard fruits, com, and truck crops; and in

the San Joaquin River and tributaries service area they Include grapes, nuts, orchard

fruits, cotton, alfalfa, truck crops, com, grain, flax, and pasture grasses.

Irrigation Diversions

Measurements and records of diversions in 1955 have included the points of diversion

on the valley floor numbering 1^55 along the following streams:

Stream No. of Diverters

Sacramento River 350

Colusa Trough (above Colusa-Wllllams Highway Crossing) 38

Back Borrow Pit (extension of Colusa Trough below Colusa- 42
Williams Highway along back levees of R.D. IO8 & 78?)

Knights Landing Ridge Cut 11

Yolo By-Pass 8

Lower Butte Creek and Butte Slough kl

Sutter By-Pass and Sacramento Slough 75

Feather River 52

Yuba River 13

Bear River 3

American River I8

Cosumnes River 35

Mokelumne River 8l

Calaveras River (including Mormon Slough) l64

Delta Uplands 183

San Joaquin River (between Vernalls gaging station and 134
Friant Dam)

Fresno Slough- and James By-Pass 8

Merced River 8I

Tuolumne River 45

Dry Creek (Tributary to Tuolumne River) 12

Stanislaus River 36

Tule River 10

Exportations from Delta by Central Valley Project and 3
City of Vallejo

Canal Diversions by Central Valley Project and 12
Irrigation Districts along east side of valley

Total 1455
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The approximate locations of these points of diversion are shovm on Plate 3 in the pocket

at the back of this report.

The monthly amounts of water diverted at the Individual points of diversion along

all of the streams covered by the Water Supervision work are presented in Tables 178 through

203. The monthly amounts of diversions in acre-feet by the large east-side irrigation districts

from the Stanislaus, Tuolumne, and Merced rivers during 1955 are presented in Table 203.

The monthly diversions In acre-feet into the Frlant-Kern and Madera Canals from Millerton

Lake on the upper San Joaquin River are also presented in Table 203. The monthly diversions

exported from the Sacramento-San Joaquin Delta via the Delta-Mendota and Contra Costa Canals

of the Central Valley Project and by the City of Vallejo are presented in Table 202. The

dally diversions to the Delta-Mendota and Contra Costa Canals are set forth in Tables 174

and 175- The monthly deliveries in acre-feet from the main canals of the Central Valley

Project to the various water users along those canals are presented in Table 204.

Fresno Slough and James By-Pass (also known as Fresno Slough By-Pass) normally

convey excess Kings River 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 supplies to the James and Tranquillity

Irrigation Districts and to certain other dlverters. The diversion and Irrigated acreage

data for these streams shown In Table 196 were furnished by the U. S. Bureau of Reclamation.

A seasonal summary of water utilization during the past ten years, 1946 through

1955, from the Sacramento River and its tributaries .and the San Joaquin River and its tribu-

taries is shown in Table 176. This table presents an overall picture of the water utilization

in these areas.

In Table 205 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 and San Joaquin Valley streams for the ten-year period, 1946

through 1955, Is presented in Tables 206 through 2l6. Table 217 shows, for the Sacramento

River only, the seasonal diversions and acreages Irrigated for the period 1946 through 1955,

segregated to the different river sections.

Irrigated Acreage

Toward the end of the irrigation season in 1955, 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 irrigated acreages for all of the points of diversion

on the streams on the Sacramento and San Joaquin Valley floors were plotted on suitable

maps and are retained on file in the office of the Department of Water Resources for record.

The area irrigated segregated to rice and general crops through each individual point of

diversion along the streams covered in this work is presented in Tables 178 to 201 inclusive.

The following is a summary of the total acreage irrigated during 1955 in the area

covered by the Water Supervision work exclusive of the acreage served by the Frlant-Kern,

Madera, and Delta Mendota Canals. Detailed acreage tabulations of the totals shown below

may be found in Tables I78 through 201 and in Table 219.
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Area Irrigated Acreage -1955

Sacraunento Valley Floor above Sacrsimento 'tSS.SgS

San Joaquin Valley Floor above Delta 823,141
(Including large east side I.D.)

Delta Uplands and Tributaries 187,748

Total area served by measured diversions 1,470,782

Sacramento-San Joaquin Delta Lowlands 385,743
Area, 1955 Survey

Grand Total 1,856,525

In view of the methods of farming, which usually employ rotation of crops with

sxjmmer-fallow it is probable that the acreage of land under irrigation facilities in the

area covered by the Water Supervision activities excluding the areas served by the Central

Valley Project Canals exceeds 2,000,000 acres.

Table 2l8 shows a comparison of the acreage of rice irrigated dxirlng the period

1924 throijgh 1955 from the stream channels within the Sacramento and San Joaquin Vsilleys

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.

Sacramento -San Joaquin Delta

The Sacramento -San Joaquin Delta service area is considered in two parts: (l)

the "Delta Lowlands" commonly called the "Delta" consists generally of lands less than

five feet elevation above mean sea level. These lands for the most part consxjme water derived

from Delta channels by subirrlgation or surface application not susceptible of direct measure-

ment. The water surface of the Lowlands has been assumed to include all water in channels

affected by tidal action in both the Lowlands and Uplands and up to the lowest gaging stations

on streams tributary to the Delta. The Delta Lowlands boundary is shown on Plate 4 and

encompasses approximately 467,000 acres. (2) The "Delta Uplands" lie outside of and adjacent

to the "Delta Lowlands" and are served by irrigation water pumped from Delta channels.

Lands served by diversions below the lowest gaging stations on streams flowing to the Delta

which lie outside of the Delta Lowlands boundary are also considered as Delta Uplands. The

Delta Uplands area is shown on Plate 4 and comprises approximately 205,000 acres.

The location of the boundary line for the Delta service area as shown on Plate 1 was

determined so as to Include in the service area lands that were (1) historically referred

to as the Delta area as shown in Bulletin 27 and in Sacramento -San Joaquin Water Supervision

reports of the Division of Water Resources, with the exception of Reclamation District 535,

Just south of Sacramento, (2) within "places of use" of rights to use water from Delta tidal

chamnels designated in approprlatlve water rights permits and licenses as delineated in 1952,

(3) within organized districts or Individual ownerships containing land with elevation less

than five feet above mean sea level, and (4) served historically with water originating from

Delta tidal channels.

The water supply for the Sacramento-San Joaquin Delta is measured at gaging stations

on major tributary streams around Its perimeter. The flows passing these stations make up
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most of the surface Inflows to the Delta and are the supply for: (l) diversions for use on

the Delta Uplands, (2) consumptive use within the Delta area, (3) exporatlons by the Central

Valley Project via the Delta-Mendota and Contra Costa Canals and exportation by the City of

Vallejo, and (4) outflow for salinity control. Rainfall on the Delta is an additional source

of water supply. The total volume of water derived from rainfall is considered in this

report as having been available for use in that area. It has also been assumed that the total

volume of rainfall which occurred in a particular month was fully utilized during that same

month.

Delta Uplands Diversions . The records in this report considered to be Delta Uplands

diversions are the diversions to the uplands side of Old River, Tom Paine Slough, San Joaquin

River between Stockton and Vernalis, and Cache Slough as well as diversions from tributary

streams below the lowest gaging stations on those streams but outside the Delta Lowlands

boundary. The diversions from the Cosumnes River below the McConnell gaging station, from

the Mokelumne River below the Woodbrldge gaging station, and from the Calaveras River below

the Stockton gaging station are in this latter classification.

The records of these diversions are presented in the tables of diversion for their

respective streams and are summarized in Table 7.

Consumptive Use of Water in Delta Area . Periodic land use surveys of the Delta

have been made since 1924 and are published in the reports of Sacramento-San Joaquin Water

Supervision. Prior to 1955, the last such survey was made in 1952 by the U. S. Bureau of

Reclamation, but the results of that survey did not become available until after the publica-

tion of the 1952 Water Supervision Report. During 1955> land use survey presented in Table

219 (in pocket) was made of the entire Delta Service Area, both Lowlands and Uplands. Areas

of the various types of crops, of classes of native vegetation, of levees and berms, of

interior and exterior water surfaces, and of other nonagricultural areas were plotted on

maps to a scale of 2,000 feet to the inch. Acreages of the individual crops and of other

types of culture within islands or tracts were determined from appropriately delineated

maps. Gross acreages of the various islands or tracts were furnished by the U. S. Bureau of

Reclamation. These acreages have been determined by the Bureau of Reclamation to a high

degree of accuracy from large scale aerial photographs in connection with their 1952 Delta

studies. Acreages of nonagricultural areas Including levees and berm. Interior and exterior

water surfaces, and residential areas were assumed to be the same as determined by the Bureau

for 1952 except where differences were noted in 1955.

Certain crops and land uses in Table 219 which were considered as having the same

rate of water consumption were grouped together under one classification as explained in

column heading or in the notes at the end of eacja part of the table. The term "exterior

water surface" signifies, in g-eneral, open water surface in uncontrolled channels of the

Delta outside of the leveed islands or tracts. In contrast, "interior water surface" includes

controlled chainnels, drains, ditches, lakes, and ponds within the leveed boundaries of Islands

or tracts.
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Table 220, "Unit Consumptive Use of Water In Sacramento-San Joaquin Delta,"

presents monthly unit consumptive use factors In acre-feet per acre for crops, vegetation,

and evaporation In the Delta, developed largely from experimental data. In the data and

discussions presented herein, the term "consumptive use" is used in the absolute sense. It

represents the amounts of water consumed irrespective of source and, therefore, includes

eunounts consumed from rainfall. No attempt has been made in this report to evaluate the

net amounts of water consumed from Delta Lowlands channels exclusive of rainfall.

The unit consumptive use factors in Table 220 were developed from extensive experi-

mental investigations in the Delta in 1924 and subsequent years. The factors are the same

as those presented for the crops listed In Table 1 of the Division of Water Resources Bul-

letin 27 with the exception of corn and grain. The factors for corn and grain were modified

on the basis of more recent information. Factors for Irrigated pasture, levees and berms,

and crops not included in Table 1 of Bulletin 2? were furnished by the U. S. Bureau of

Reclamation. Factors for Tules and swamps, native vegetation, and evaporation from water

surfaces were derived from a report dated January 1955 entitled, "Rates of Evaporation and

Consumptive Use in the San Francisco Bay and Adjacent Areas," prepared by Dean C. Muckel

and Harry P. Blaney of the U. S. Agricultural Research Service under a cooperative agreement

with the Division of Water Resources. The factor for idle crop land was obtained from the

1938 Report of Sacramento-San Joaquin Water Supervision and is a revision of the corresponding

factor contained In Table 1 of Bulletin 27. The figures shown are applicable to the Delta

area for average conditions and do not necessarily agree with unit consxiraptive use factors

determined for other areas in the Central Valley.

Table 221, "Consumptive Use of Water in the Delta Service Area," presents the monthly

amounts of water in acre-feet consumed by various types of culture and by evaporation from

open water surfaces. The quantities shown in Table 221 were computed by multiplying the

acreages from Table 219 by the unit consumptive use factors from Table 220. The total

water-consuming acreage of the Sacramento -San Joaquin Delta Service Area based on the 1955

survey is segregated as follows:

Acres

Total irrigated cultivated crops, not including 573,^91
double- or inter-crops

Total idle lands Including aquatic growths and 38, 36l
and Interior water surfaces

Total exterior channel water surfaces within 42,168
Delta Area

Total Urban 20,086

Total water consuming acreage, 1955 674,106

Exportatlons . Exportations from the Sacramento-San Joaquin Delta are those amounts

of water diverted from Delta channels and transported by canal systems or pipe lines to areas

outside of the Delta for agricultural, industrial-, or municipal uses.

Exportatlons are made from the Delta by the U. S. Bureau of Reclamation in their

operation of the Central Valley Project and by the City of Vallejo. The exportatlons for
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Central Valley Project operation are accomplished by diverting water from Old River at the

U. S. Bureau of Reclamation's Tracy Pumping Plant to the Delta-Mendota Canal and at that

agency's Pumping Plant No. 1 on Rock Slough to the Contra Costa Canal. The exportatlons by

the City of Vallejo for municipal and other uses are made by pumping water from Cache Slough.

Tables 17^+ and 175 present records of dally mean diversions In second-feet to the

Delta-Mendota Canal and to the Contra Costa Canal. The locations of the two pumping plants

are shown on Plate 4.

The exportatlons from the Delta In acre-feet per month by the Central Valley

Project canals and by the City of Vallejo are summarized In Table 202 under the heading

"Exportatlons.

"

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 includes not only the net amount

of water consumed by plants in their processes of transpiration and growth, but also Includes

all irrecoverable losses through evaporation, percolation, and conveyance. It also Includes

water to maintain fresh water and warming ponds In the growing of rice and water which returns

to a drainage channel to become available for reuse. Gross duty of water figures for the

individual stream channels covered by Water Supervision work are given for the Sacramento and

San Joaquin Valleys In Table 177.

The diversion quantities listed in this report are the gross diversions in acre-feet

as measured Into the distribution system at its head. The gross diversions include leakage

or regulatory spills, if such occurred, from the distribution system below the point of

measurement. Regulatory spills which may have been mada at the point of diversion are not

Included in the gross diversion quantities except as otherwise noted in the footnotes under

the table in which the point of diversion is listed.

SALINITY INVESTIGATIONS

The intrusion of saline water from San Francisco Bay into the channels of the

Delta from which irrigation supplies are derived. Is a matter of extreme Importance. During

1955j Sacramento-San Joaquin Water Supervision maintained, under a cooperative agreement with

the U. S. Bureau of Reclamation, a program of observations of the saline content of the water

at a number of stations throughout the Delta and upper San Francisco and Suisun Bay areas

which are listed in Table 223. A history of the salinity observation program has been pre-

sented in prior Water Supervision reports.

Purpose

A purpose of the salinity investigation since 1924 has been to record the occur-

rence and extent of salinity encroachment from San Francisco Bay Into the Delta and to
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establish the relation between movement of salinity, stream flow entering the Delta, and

tidal action.

During 1955 the continuous observations of salinity also served as an aid to the

U. S. Bureau of Reclamation In determining the amounts of release from Shasta Lake and Folsom

Reservoir.

Scope

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

that samples of water to be tested for salinity are taken at regular intervals at a sufficient

number of stations throughout the Delta and upper Bay region so that the advance and retreat

of the salinity from early sxmmer to late fall is completely recorded. The records of

samples taken during 1955 from the active sampling stations are presented in Table 224.

Plate 4 shows the location of the sampling stations and the limit of maximum seasonal

encroachment of salinity into the Delta of water having 1000 parts of chloride per million

parts of water for the years 1931, 1938, 19^4, 19^7, 1952, 1953, 1954, and 1955. Lines for

1931 and 1938 are delineated to show the limits of maximum seasonal encroachment for a low

and high runoff year, respectively, prior to the operation of Shasta Lake. The lines for

1944 and 1947 are delineated to show the greatest encroachment subsequent to the operation of

Shasta Lake.

The maximum salinity as recorded at the stations in 1955 Is shown in Table 222.

For comparative purposes, this table shows also the maximum salinity recorded at these stations

in representative years before and after Shasta Reservoir operation. Only presently indicative

and active stations are included in this comparison.

Salinity Bulletins

During 1955 a salinity bulletin was mailed each month to many cooperating agencies

and individuals giving the results of samples taken and analyzed at four-day intervals at

all stations. The figures given were the laboratory determination of the number of parts of

chloride per million parts of water.

Flows Available for Salinity Control

The present method of controlling the Intrusion of saline water from Sulsun Bay

into the Delta is to provide a rate of fresh water outflow from the Delta of sufficient

quantity to neutralize the rate of Intrusion of salt water. The rate of fresh water outflow

to accomplish this purpose is not susceptible of measurement by the same methods used at

upstreaun gaging stations. In September, 1954, a special 17-day continuous tidal cycle

measurement of Delta outflow was made by the Division of Water Resources. The results of

that measurement, which were discussed in the 1954 Water Supervision report. Indicate that

an estimate of the net surface outflow (including unmeasured accretions) from the Delta

available for salinity control can be computed by subtracting from the total measured surface

Inflow to the Delta all of the demands on that supply consisting of consumptive use within

the Delta area, of measured diversions to Delta Uplands, and of measured exportatlons to land

beyond the Delta. Table 7 presents a summary of the water supply to, diversions and exportatlons
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from the Delta as measured during 1955j an estimate of the consumptive use of water In the

Delta area based on the 1955 crop survey, and computed Delta outflow.

COMPLETE OR PARTIAL ANALYSES OF SURFACE WATERS

There Is included in this report a tabulation of the results of complete or partial

chemical analyses of samples of water taken periodically at many points within the Sacramento

and San Joaquin Valleys and in the Delta during 1955. The results for each sampling point

are grouped together and presented in geographical arrangement in Table 225. These results

were furnished in part by the U. S. Bureau of Reclamation and In part by the Water Quality

function of the Division of Water Resources as noted in the table. Results furnished by the

Water Quality function were analyzed by the U. S. Geological Survey Laboratory under a co-

operative agreement with the Division of Water Resources and must be considered as "preliminary

data, subject to revision." The methods of collecting and analyzing these samples are

appreciably different and more complex than the methods employed in determining the chloride

component as part of the regular salinity observation activities in the Sacramento-San Joaquin

Delta.
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MONTHLY PRECIPITATION

JANUARY THROUGH DECEMBER - 1955

In Inches

Station



28 TABLE 2

SEASONAL RUNOFF IN PER CENT OF NORMALS (a)

SACRAMENTO-SAN JOAQUIN RIVER SYSTEM

Water
Year
Ending
Sept-
ember
30



TABLE 3

MONTHLY RUNOFF IN PER CENT OF NORMALS (a)
SACRAMENTO-SAN JOAQUIN RIVER SYSTEM

1954-55 Water Year

29

Month



30

SOmUY OP nOBTHLI 5TKBMI FUM, DIVBRSIOIS AID ACCKRIOMS
SACRAflBHTO RIVER ktD TRIBVTARIBS - 1955

lt«a



SUHHARY OF MONTHLY STREAM FLOW, DIVERSIONS AND -iCCRETIOHS
SACRAHEHTO RIVER AND TRIBUTARIES - 1955 (contd.)

31

Item



32

SUraURY OF nONTRLY STftBAH PLOW, DIVERSIONS AHD ACCRBTIONS
SAM J0A;,UIM river AKD TRIBUTARIES - 1955

Iton



SUMHARY OP MONTHLY STREAM FLOW, DIVERSIONS AND ACCRETIONS
SAN JOACiUIH RIVER AND TRIBUTARIES - 1955

33

Item



34

SUriKARY OP KOHTMLY STREATI FU)W, OIVBNSIOKS AND ACCRSTIOItS
TULE RIVER AND TULARE LAKE &vSIN - 1955

I -.PC.



TABLE 8

ANNUAL IRHIOATEE ACREAGE 19*6-1955

SACRAMENTO-SAN JOAQUIN RIVER SYSTEM SERVICE AREA
AS COVERED BY SACHAMENTO-SAN JOAQUIN WATER SUPERVISION

35

stream



36

RELATION OP OAOE HEIOHT TO STREAM FLOW - 1955 SEASON
SACRAMENTO-SAN JOASUIH VALLEY STREAM OAOINQ STATIONS



TABLE 11

FLOW OF PIT RIVER NEAR HONTGOHERY CREEK - 1955

37

Date



38

TABLE 13

PLOM OP SwUAW CRSEK AeOVE SHA&TA LAKE 1955



TABLE 15

DAILY CONTENT OF SHASTA LAKE IN ACRE-FEET - 1^55

39

9
10

11
12

15

16
n
18
19
20

21
22

II
25

26
27
28
29
30
31

Monthly
Change

Storage at end of day In thousands of acre-feet

Jan. March April

3isv.a
31<0.2
318O.0
3137.9
3186.7

31*.

2

3200. It

3206.3
3210.1
3213.

U

32S5.7
3259.5
3265.5
3271.0
3273.5

3135.3
3182.7
3178.0
3175.1
3173.0

321lt.l
3216.8
3220.1
3222.7
3225.8

3275.1
3279.9
3285.5
3291.7
3298.3

3171.1;
3160.0
31r7.k
3161;. 5
3l6i.O

3228.0
3228.7
3229.1;
3229.9
3230.1

3305.5
3312.2
3317.1
3323.1
3330. 1;

3157.0
3157.0
3160.8
3165.5
3167.1

3231.3
3233.7
323!;.

2

3236.^
3235.

u

3337.7
331(4.3
3351.1
3356.7
3360.3

31r5.7
3161.5
3157.5
3158.0
3I6I.7

32l;0.6
32kl.6
32l;2.3
32l;3.2
32l;3.5

3361;. 2

3367.9
3371.3
3373.3
3376.7

3166.1;
3171.1;
3176.1
3179.6
3180.3
3136.7

32l;fl.3

3250.0
3252.8

3379.2
3370.?
3386.8
3399.6
3l;08.7
3U16.1

3l;^2.5
3l;29.7

3^33.1;
3l;36.1

3U;0.6

3U;3.a
3l4;7.0
314;". 5
3!;50.3
3lJ;8.5

3U;6.8
3U;6.3
3W;.5
ilM.6

3l;3J.8
3l;39.l

350P.5
35l;3.6
3566.5
3531.7
3602.

2

3622.7
3639.0
3653.2
3666.6
3678.8

May

3689.2
3699.7
3711.2
3722.1;
3732.9

37UJ;.o
3755.6
1766.1
377I1.8
3733.1

3792.6
3SOI.I
38O7.7
3811.6
38I3.O

3315.1
3815.1;
3816.7
3817.7
3820.1

3810.6
3817.7

3818.3
3819.1

3U9.6
3320.9
3318.5
3813.5
3808.7
3307.1;

*66.1 +163.3 128.6

June July Aug. Sept. Nov.

38O6.6
3805.0
3802.

1

3796.6
3789.1

3Sl;6.1
3529.9
3512.6
3i;95.7
3l;8l.7

3078.2
3063.7
30l;p.5
303I1.6
3010.8

^659.

8

26l;9.6
2633.3
2621;. 9
2611.3

2l;S0.S
2UJ;5.8
2U;1.1
2l;36.8
2l;33.0

2329.2
2326.6
2323.=;
2321.2
2318.2

373U.1
3770.0
3775.1
3769.3
3763.5

3l;63.2

3l;06.9

3001.6
2983.1
2967.8
2953.0
2938.1;

2602.1;
2592.3
2581;. 8

2577.7
2567.1

2^9.3
2k23.1
21^1;. 1

2l;07.3
2l;03.9

2316.3
2313.1
2310.0
2307. 1;

230l;.l;

3751;. 8
37l;5.0
3733.2
3731. 1;

3721;.

3392.9
3378.7
3365.0
3351.8
3333.2

292l;.2
2910.2
2a92.9
2375.1
2360.1;

2555.3
2Sf;6.6
2538.1
2532.2
2525.0

2399.3
2396.5
239l;.o
2389.8
2381;. 5

2301.3
2297.9
2297.8
2291;.
2289.8

3716.7
3709.3
3699.2
3686.1
3677.5

3320.7
3302.6
3286.9
3273.2
3258.8

28l;6.6
2833.3
2820.7
2809.0
2795.6

2519.0
2511.9
2501;. 3
2l;97.7
2l;92.9

2331.8
2378.3
2375.3
2373.1
2370. 1;

2239.3
2288.3
2289.1
2297.1;
2326.7

3669.8
3660.

7

3651.6
36I4.O.2

3625.6

32l;3.7
3229.1;
3213.9
3196.1
3182.0

2782.2
2770.2
2760.6
2750.5
2739.6

2l;90.9
2li89.0
2l;87 .

2l;83.1;
2l;75.8

2367.7
236l;.8
2361.1;
2359.2
2356.8

2336.6

im
23l;7.7
2350.2

3609.

9

3597.1
3585.6
3571;.!;
''60.

9

3161.3
31^1;.

9

3ll;l.6
3128.0
311'j.6

3093.2

2723.2
271N.I;
2700.2
2689.7
2630.0
2670.2

2L72.5
2l;67.7
2l;f3.8
2l;5').6

2l;55.3

2353.7
2350.8
23l;6.8
23l;0.7
233l;.9
2332.3

2351.6
2352.7
235l;.3
2355.8
2357.1

-21;6.5 -!;67.7 -l;23.0 -211;. 9 -123.0 21;. 8

Annual -ain or liss In storage: Calendar Year +221,900; Water Year -601,500 Acre-Feet

Differences ^.-i storage 1951; to 1955: Maximums -61;3.800; Mimjnums -d1;3.000 Acre-Feet

Dec.

23^1.0
236II.3
2366.6
2368.9
2376.8

2386.3
2391.1
2l;00.0
2la0.6
2I;16.8

2149.0
2l;Sl.6
2525.1;
2668.5
281;5.3

3077.0
33l;i.6
3512.0
3557.8
3592.0

3617.1
3603.

5

356°.

8

3525.I;
3l;72.1;
3I4I6.1

Period of record 19lik ^° "&'=• Hecords for 1955 computed by U. S. Bureau of Reclamation.

TABLE 16

FLOW OF SACRAMENTO RIVER AT KESWICK - 1955



40

TABLE 17

FLOW OP SACHAnESTO BIVER NEAR REDDIMO - 1955



TABLE 19

FLOW OF SACRAMENTO RrVER NEAR RED BLUFF (IRON CANYON) - 1955

41



42

TABLE 21

SACRAHENTO RIVER AT HAMILTON CITY - 1955



TABLE 23

FLOW OF SACRAMENTO RIVER AT BUTTE CITY

43



44

TABLE 25

FLOW OP SACRAMSNTO RIVER AT OOLHSA - 1955



TABLE 27

FLOW OF SACRAMENTO RIVER BELOW WILKINS SLOUGH 1955

45



46

TABLE 29

PLOW OP SACRAMENTO RIVER AT KNIOHTS LANDIKO - 1955



TABLE 31

PLOW OF SACRAMENTO RIVER AT SACRAMENTO 1955

47



48

TABLE 33

FLOW OP COM CREEK HEAR HILLVILLE - 195S



49

TABLE 35

PLOW OF BATTLE CREEK HEAR COTTONWOOD - 1955



50

TABLE 37

PLOW OF REDBANK CREEK AT POOTHILLS 1955

Dallj noan Flow In Second-Feot

April n»7 JuTie July

lit

12
11
10

ol9
•16
'Ik
«12

5.5
5.0

k.o

19
16
IS
12

1.3
1.0
o.lt

C.3
0.8
0.7

11*

9
10

9.0
7.5

1:1
9.7

oil
»10
•9.0
•8.2
7.5

k.O
5.0
7.5

1.6
1.3
1.0
1.0
0.9

11
11
11
10
9.7

11
25

i
11
12

II
15

o5.l|

»3.0
•7. It

•7. It

•9.2

7.0
7.0
6.5
6.0
6.0

6.5
5.0

3.7

0.9
1.0
l.O
l.O
1.0

9.7
10
8.5
9.0
9.0

11
P.o
7.0
5.0
3.7

16
17
18
19
20

•11
•10
•72

•105
•87

6.0
7.0

It. 5

3.1*

li

1:1

1.0
1.6
2.2
2.2
3. It

9.0
9.0
8.5
7.5
7.5 98

J"11*00
210

8^9

21
22

II
25

•61*

•i6
•la
•36

I*.

5

l*.5

lt.5

U.5
lt.5

3. It

3.7
3.1
3.1
2.6

199

37
25
56

6.5
5.5
5.5
6.0
5.5

20
1.6

25
20
7.0

1090
906
512
210
168

26
27
26
29
30
31

•28
•25
•22
•23
•21*

'.0

6.5
5.5

2.5

1:1
3.1
2.6
2.5

71
36
27
26
27

5.0

l*.o

3.1
2.5

L.O

1.6
1.0
1.0

1U5
91
67
51

1*0

c.c

163; ItSl 2lt-' 1306 550

naximum
Dlacliarge

Calendar year I*7lt0 c.r.a. December 21, 1955

Division of Water Resources and U, S. Bureau of Reclamation cooperative p-
Redbank Creek Is a west-side tributary to Sacramento River at Mile 191. 2r..
cofljputed by Division of Water Resources,
ft Estimated

Total Runoff
in Acre-Peet

Calendar Year 16603
Water Year 13053

;I-luii of r
ap proxlcately 15 slles above the nouth.
icord 191*6 to date. Record for 1955

TABLE 38

FLOW OP ANTELOPE CREffi HEAR RED BLOPF - 1955



51

TA=LE 39

FLOW OF AilTELOPE CREEK HEAR HOUTH - 1955



52

TABLE Ul

FLOW OP HILL CREEK NEAR LOS NOLINCS - 1955



53

TABLE 1+3

FLOW OF ELDER CREEK AT GERBER 1955



54

TABLE 1(5

FLOW OF DEER CREEK NEAR VIHA - 1955



TABLE U7

FLOW OF BIO CHICO CREEK NEAR CHIOO - 1955

55

Date



56

TABLE 1»9

FLOW OF STOHY CREEK BELOW BLACK BUTTE DAM SITE 1955



.TABLE 51

PLOW OVER nOUlTON WEIR FROM SACRAMENTO RIVER TO SUITE BASIN - 195?

57



58

TABLE 53

PLOW OP BUTTE CREEK NEAR CHICO - 1955



T.iBLE 55

PLOW OP RECLAMATION DISTRICT 70 DRAIN - 1955

59



60

TABLE 57

PLOW OP RECLAMATION DISTRICT 108 DRAIN AT ROUGH AND READX BEND - 1955



T'vBLE 59

PLOW OP COLUSA TROUGH AT HIOHWAY 20

61



62

TABLE 61

PLOW OP RIDOE CUT AT KHIOHTS LAMDIKO 1955

[Fite



TABLE 63

FLOW OF SYCAMORE SLOUCH NEAR KNIGHTS LANDING - 1955

63

Date



64

TABLE 65

PLOW OP BUTTE SLOUGH TO SUTTER BY-PASS 1955



T/.BLE 67

FLOW OF RECLAMATION DISTRICT 1500 DRAIN - 1955

65



66

TABLE 69

PUIW OP FEATHER RIVER NEAR OROVILLE 1955



TABLE 71

FLOW OF FEATHER RIVER AT YUBA CITY (5TH ST. BRIDGE) - 1955

67



68

T'.BLE 73

FLOW OF FEATHER RIVER AT NICOLAUS - 1955

Lmt.



69

TABLE 75

FLOW OF YUBA RIVER AT ENOLEBRIGHT DAM - 1955



70
Table 77

FLOW OF DEER CREEK NEAR SHARTVILLE 1955

Dat.^



TABLE 79

FLOW OF DRY CREEK NEAR WHEATLAND - 1955

71

Date



72

TABLE 61

FLOW OF COOM CREEK AT HIGHWAY 99P - 1955



TABIE 83

FLOW OP NATOMAS CROSS CANAL AT HEAD - 1955

73



74

TABLE 85

FLOW OF BECLAHATION DISTRICT 1000 DRAIN (PRITCHARD LAKE) - 1955



75

TABLE 67

FXOW OVER SACR/mENTO WEIR PROM SACRAMENTO RIVER TO YOLO BY-PASS - 1955

Date



76

TABLE 69

n.OW OP LIHSA CREEK HEAD ROSEVILLE - 1955



77

TABLE 91

FLOW OP MIDDLE FORK AMERICAN RIVER NEAR AUBURN - 1955



78

TABLE 93

PLOW OP WEBER CREEK NEAR SALHON PALLS 1955



79

TABLE 95

DAILY CONTENT OF POLSOn RESERVOIR IN ACRE- FEET - 1955

Date



80

TABLE 97

PLOW OF AMERICAN RIVER AT SACRAMENTO (H ST. BRIDGE) - 1955



TABLE 99

FLOW OF CACHE CREEK NEAR CAPAY - 1955

81



82

TABLE 101

PLOW OP YOLO 3V-PASS NEAR HOODLANB 1955



TABLE 103

PLOW OF PUTAH CHEEK NEAR DAVIS 1955

83



84

TABLE 105

FLOW OP COSUMNES RIVER AT McCONNELL - 1955



ThBLE 107

PLOW OF nOKELUMNE RIVER AT LANCHA PLANA - 1955

85



86
TABLE 109

PLOW OP HOKEUnOJE RIVEH AT WOOEBRIDOE - 1955



87

TABLE 111

FLOW OF CALAVERAS RIVER AT JENNY LINE 1955

9
10

11
12

II
15

16
17
18
19
20

21
22

25

26
27
28
29
30
31

Maximum
Discharge

Jan.

1570
201+0

736
493
205

162
135
115
108
3^3

233
168
IW
126
iia

1380
95I4-

1650
2ol4.0

I8II0

730

3^0
297
275

251+

237
215
198
188
200

612

37650

Daily Mean Plow In Second-Feet

Hay

237
310
2l).9

195
169

16
13
12
11

152
137
130
122
117

10
9.8

10
10

113
108
102
98
91+

c.d
8.6
7.1
6.6
5.8 5.0

61
32
26
12

5.3
5.3

71
102
IOI+

^}^
ll+l

a.G
6.6
6.2
5.3
5.3 2.1

"7^
28
23
31

I..

8

71
36

62
60
59
59
60

60
61
61
61
65

118
93
93
93

93
93

2
9k

01
61+

69

109
122

160
162

162
162
158
156
178
178

^%.2 t.5

5230 1+00

Calendar year ll+,200 c.f.s, December 23, 1955
of record 50,000 c.f.s. January 31, 1911

June

173
176
171+
171
171

171
171+

171
176
192

171+

as
1I+5

152
17l+

183
133
183

183

180
171+

162
160
160

158
158
156
15^
151+

July

l^i^

158
162
158
151+

190
183
195
178

161+

185
183
180
17a

161+

1I+3

156
17k
171+

65
20
7.6
1.8

171+

171+

171

178

183
180
185
200

25^
208
195
188
183
176

177 52.1

3200

Total Runoff
In Acre-Feet

0.5
6.6
6.6
6.2

35
26

1+0

ii'
162

3ll+

201+0

1210
2890
10500
10300
891+0

7670
6850
5520
3810
2890
201+0

i'ii+3

131800

Calendar Year 208209
Water Year 91778

U. S. Geological Survey and Division of Waiei- Resources cooperative statioi

bridge. Drainage area is 395 square .alles. Period of record 1907 to date,

Surve, .

located 0.2 mile south of Jenny Lind at Milton Road

Records for 1955 computed by U. 3. Geological

TABLE 112

FLOW OF CALAVERAS RIVER AT BELLOTA 1955



88

TABLE 113

FMW OF CALAVERAS RIVER HEAR STOCKTOK - 1955



TABLE 115

FLOW OF STOCKTON DIVERTING CANAL AT STOCKTON - 1955

89



90

T-BIE 117

FLOW OP DUCK CREEK hBAR STOCKTON (POCK LANE) - 1955



TABLE 119

PLOW OF LITTLEJCHNS CREEK AT FAFilllNOTON - 1955

91



92

TABLE 121

FLOW OP TBIPO CHEEK KEAR (tANTECA (JACK TONE ROAD) - 1955

IJB '. e



93

TABLE 1^3

INFLOW TO MILLERTON LAKE - 195S



94

TABLE 125

FLOW OP SAH JOAQUIN RIVER BELOW PRIANT

I..r,.



TABLE 127

FLOW OF SAN JOAyUIH BIVER AT WHITEHOUSE 195S

95



96

TABLE 129

PLOW OP SAN JOAQUm RIVER HEAR DOS PALOS - 1955



97

TAdLE 131

FLOW OF SAN JOAQUIN RIVER NEAR NEWMAN 1955



98

FLOW OP SAN JOAQUIN RIVER AT HETCH HETCHY CROSSINO - 1955

;.,•-



TABLE 135

FLOW OF LITTLE DRY CREEK NEAB FHIANT - 1955

99



100

TABLE 137

FLOW OP CUOMCHILLA RIVER AT BUCHANAN DAT! SITE 1955



101

TABLE 139

FLOW OF MARIPOSA CREEK BELOW MARIPOSA DAK - 1955



102
TABLE liil

PLOW OP BURHS CR£EK BELOW BURNS DAM - 19S5



103

TABLE 11^3

FLOW OF MERCED RIVER AT EXCHEQUER - 1955



104
TAbLE 11(5

FLOW OF MEBCED RIVEB AT CHESSEY - 1955



105

TABLE lk7

PLOW OF MERCED RIVER SLOuGH NEAR NEWMAN 1955

Date



106

TABLE 11*9

FLOW OP TDOLOnHE RIVEII ABOVE LA GRANGE DAM 195S



107

TABLE 151

FLOW OF TUOLUMNE BIVER AT ROBERTS FERRY BRIDGE - 1955



108

TABLE 153

FLOW OP TjOlumne river *T nODESTO - 1955



TABLE 155

FLOW OF DRY CHEEK NEAR MODESTO ( CLAUSS ROAD BRIDGE) - 1955

109



110

TABLE 157

PLOW OP STANISLAUS RIVER AT ORANGE BLOSSOK BRIDOE - 1955



TABLE 159

FLOW OP STANISLAUS RIVER AT RIPON - 1955

111



112

T,-.BLE 161

FLOW OP KINGS RIVER AT PIEDRA 1955



TABLE 163

FLOW OF TULE RIVER ;IEAR POBTERVILLE 1955

113



114

TABLE 165

FLOW OF TOLE RIVER AT TUBNBOLL STATION 1955

Date



TABLE 167

DfXIVERY FROM FRIANT-KERN CANAL TO TULE RIVER 1955

115



116
TABLE 169

FTOU OP SOUTH FORK KINGS RIVER BELOW EMPIRE WEIR #2 - 1955



117
TABLE 171

FLOW OF GOOSE LAKE CANAL NEAR LOST HILLS - 1955



118
TABLE 173

DAILY ELEVATIONS OP TULARE LAKE Dl KIMOS COUNTY - 1955

Date



TABLE 175

FLOW OF CONTRA COSTA CANAL AT PUMPING PLANT NO. 1 1955

119



120

TABLE 176

RECORDIXa TIDE SAOES IN SACRAKENTO-SAN JOAQUIN DELTA AND SUISUN BAY

Name of Station



TABLE 177

SUMMARY OF WATER UTILIZATION OF SACRAMENTO-SAN JOAQUIN VALLEYS

121



122

TABLE 177

SUMMARY OF WATER UTILIZATION OF SACRAMEjrTO-SAN JOAQUIN VALLEYS (contd.)



TABLE 177

SUMMARY OF WATER UTILIZATION OF SACRAMENTO-SAN J0A9UIN VALLEYS (contd.)

123



124

TABLE X77

SUNUBY OP WATER UTILIZATION OF SACRAHEMTO-SAN JOAQUIN VALLEYS (contd. )



TABLE 178

DIVERSIONS AND ACREAGES IRRIGATED - SACRAMENTO RIVER - 1955

125

water User



126
TAflLB 178

DIVBRSIOMS AMD ACREAGES IRRIGATED - SACRAHDTO RIVER - 1955 (contd.)



TABLE 178

DIVERSIONS AND ACREAGES IRKIGATED - SACRAMENTO RIVER 1955 (oontd.

)

127

Water Daer



128

TABU 179

DIVBBIOIS AID ACRUSBS inHOATKC - SACRAttOrrO RIVBI - 1955 (eoncd.

)

Sits of

r.onthly Diversions In Acr«-y«el

Reclftaation District 20^7

Kraaar RAnch

Bill Sr<Jaftn

--RSCLAIUTIOII DISTRICT 108
DRAIRAOB PLAKT--

John Clsuss

John ClAuss (Puehlln)

--GAGING STATIOB - SACftmEXTO RIVBn
ABOVS R.D. 108 ORAIIAGB PLART--

John ClAusa

J. B. Banls (d)

P. J. HlBtt

0. J. BlAtt

RsclAMtlon District 108
(TyndAll Round)

Boljass and Uostovsr Cosipany

Prltt Brdman

Thoaaa Halson

jsorge Van Rultan

River Fams Coapan;

Gaorgs Van Rulten

Broa«Blaslda Parais

Broomleslde Paraa

Reclajsatlon District 106
{Bo7ar Band)

Jacob niller

BrooMlaalda pama

L. n. Illlor

Mllllaja Craxtford <b)

Lamb brotbars

J. A. Kellson catata

Alaz Grant

1. G. ZuD«alt

Lamb Brothars

w. A. Lamar

L. A. Butlar

Rlebard lloora

L. A. Butler

Wajna Slna

John Back

Jake Locovlch Estate

U3.1B

U3.ll

U3.UI

Ui.OR

Ui.a.

U5.6L

hi.k

U6.USL

ki.SL

U6.7L

Us. 71

51. IR

51. 2L

51. 9R

52. OL

52. 9L

53. 8R

53. SL

55. IL

56. 3L

56. UR

^.65R

56.95L

57. OR

57.251

57. SI

J 58.31.

58.91

5>.1B

59. 6L

60.UL

60.5L

61. 5L

61. 8L

62. 3R

3-50"

1-12-

l-lo'

1-18"

1-li."

1-lU-
1-20"

S-22"

I-IU"

t%
2-16"

1-12"

1-16"

I-IO"

1-12"
1-15"

1-12"

1-20"

1-16"

1-12"
1-18"
2-22"

1-12"

1-20"

1-lC"

1-2U"
1-30"

1-16"

1-lU"

1-16"

1-12"

1-lU"

1-lU"
1-16"

1-12"

1-12"

1-12"

1-10"

!-!i"

1-e"

11751

56

'3

138

25

h2h

2065

18U

13^5

11187

UO

99

11UU3

SO

136

980



TABLE 176

DIVERSIONS AND ACREAGES IRRIGATED - SACRAMENTO RIVER - 1955 (contd,)

129

Water Oaer



130
T< BLE 178

DIVSRSIOIB Alls ACREtliES IMUOATES - SACUnEHTO RIVSB - i;;5 (contd.l



TABLE 178

DIVERSIONS AND ACREAQES IRRIGATED - SACRAMENTO RIVER - 1955 (contd.

)

131

Water User



132
TABLE 176

DIVERSI3IIS AMD ACRSAQBS IRRIQATBD - SACRAHEHTO RIVER - 19F5 (contd.)

«'(!- cr U9«r



TABLE 178

DIVERSIONS AND ACREAGES IRRIGATED - SACRAtlENTO RIVER - 1955 (contd. )

133

Hater User



134
TABLE 17S

OIVSRSIOIIS An ACRBAGSS IIUIISAT8D - SACUnBrrO HIVra - 1»S; (contd.)



TABLE 17y

DIVERSIOMS AND ACREAGES IRRIGATED - COLUSA TROUGHtt

135

Water User



136

TABLE 179

I.EBSIOKS AUD ACnUGES IRRIGATED - COLUSA TROUOHo - 1955 (contd.)



DIVERSIONS AND ACREAGES

137

Water User



138

TABLE 161

DIVERSIONS AMD ACRBAOS IRfllGATBD - KJUCHTS LANDIIK/ RIDGE CDT - 1955 (contd.)

"r.l Bank
s

iJutor U3t»r



TABLE 183

DIVERSIONS AND ACREAGES IRRIGATED - LOWER BUTTE CREEK AND BUTTE SLOUGH - 1955

139

Water User



140

TABLE 183

DIVBISIONS AND ACREAOES IRRIOATED - LOWER BVnE CREEK AND BUTTE SLOUOH - 195S (eontd. )

Mile
and Bank

Wjt.cr- User



TABLE 181

DIVERSIONS AND ACREAOE IRRIOATED - SUTTEH BY-PASS AND SACRAMENTO SLOUQH - 1955 (contd.

)

141



142

TABLE ISA

DIVHIStONS AND ACREAOES IRRIOATED - SinTER BY-PASS AND SACRAMENTO StOUCH - 1955 (eontd. )



143

TABLE 185

DIVERSIONS AND ACREAGES IRRIGATED - FEATHER RIVER

Water User



144

TABLE 185

DIVEBSima AND ACREAOES IRRIOATED - FEATHER RIVER - 195S (contd. )

Water User



145

TABLE 186

DIVERSIONS AND ACREAGES IRRIGATED - YUBA RIVER - 1955 (contd.

)

Water User



TABLE 168

DIVERSIONS AND ACREAGES IRRIOATED - AHERICAK RIVER - 1953



TABLE 189

DIVERSIONS AND ACREAGES IRRIGATED - COSUMNES RIVER** - 1955 (contd.)

147

Water User



148
Table 190

diversions and acreages irrioated - hokelumne river** - 1955



TABLE 190

DIVERSIONS AND ACREAGES IRRIGATED - MOKELUMNE RIVER - 1955 (oontd.)

149

Water User



150

TABLE 190

DIVERSIONS AND ACREAOES IRRIGATED - MOKELUHKE RIVER - 1955 (contd. )

Water User



TABLE 191

DIVERSIONS AND ACREAGES IRRIGATED - CALAVERAS RIVER - I955 (contd.

)

151

Water User



152

TABLE 191

DIVERSIONS AND ACREAGES IRRIOATED - CALAVERAS RIVER - 1955 (contd.

Water User



TABLE 191

DIVERSIONS AND ACREAGES IRRIGATED - CALAVERAS RIVER - 1955 (cortd.)

153

Water User



154

TABLE 191

DIVERSIONS AND ACREAOES IRRIOATED - CALAVERAS RTVER - 19S5 (contd. )

Wate." -Jae-



TABLE 192

DIVERSIONS AND ACREAGES IRRIGATED - DELTA UPLANDS - 1955 (contd.

)

155

Water User



156

TABLE 192

DIVERSIONS AND ACREAGES IRRIOATED - DELTA UPLANDS - 1955 (contd.

Water User



TABLE 192

DIVERSIONS MID ACREAOES IRRIGATED - DELTA UPLANDS - 1955 ( contd
.

)

157

Water Usep



158

TABLE 192

DIVERSIONS AND ACREAOBS IfWIOATEI) - DELTA UPLANDS - 19SS (contd. )

Water User



TABLE 192

DIVERSIONS AND ACREAGES IRRIGATED - DELTA UPLANDS - 1955 (contd.)

159

Water User



160

TABLE 192

DIVERSIONS AMD ACREAGES IRRIOATEB - DELTA UPLANDS - 1955 (contd. )

Water User



TABLE 192

DIVERSIONS AND ACREAGES IRRIGATED - DELTA UPLANDS - 1955 (contd.

)

161

Water Use;-



162
TABLE 193

DtVERSIONS AND ACREAGES IRRIGATED - SAM JOAftUIK RIVER
(Vemalls to Premont Pord Bridge) (contd.)

1955

Wii'.ft- Uue."



DIVERSIONS AND ACREAGES IRRIGATED - SAN JOAQUIN RIVER - 1955
(Vemalls to Fremont Ford Bridge) (contd. )

163

Mile
and Bank

Water- User



164
TABLE \9li

DIVSRSIOMS AKD ACREAGSS IRRIGaTED - SAI JOA<iUIK fUVBR - X95S
(Freaont Pord Bridge to Oraveliy pord)



DIVERSIONS AND ACREAGES IRRIGATED - SAN JOAQUIN RIVER - 1955
(Gravelly Pord to Prlant Dam) (contd.

)

165

Water User



166

DIVBRSIOMS AMD ACREAGBS IRRIGATED - UPhER SAK JOAQUIN RIVBD
(Gravelly Fori to Prlant Dkic} (contd.

)

Uat«r User
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TABLE 196

DIVERSIONS AND ACREAGES IRRIGATED - FRESNO SLOUGH AND JAMES BY-PASS ^ - 1955
{The following table arranged from data arranged by u. s. Bureau of Reclamation)



168

TABLE 197

DIVERSIONS urn ACREAOES IRRIOATBD - HERCED RIVER - 1955 (conM. )

Mile number
jnd

Sl:e or
P'.np

onthly Dlveralone In A::-

June July Sept, Oct

Total
Diversion
Mar.- Oct.
A:re-Peet

Acreage
Irrigated

General Rice

J. R. Sllva

--MILLIKEN BRIDOE—

M. Turner

E. and J. Gallo Winery Ranch

Soren llusman

H. Turner

E. and J. Gallo winery Ranch

M. T»'.mcr

Anthony C. Plres

J. H. Souza

Anthony C. Plrea

J. £. aallo(g)

C. Koehn(l)

Anthony C. Pires

A. H. Stafford(j)

E. and J. Gallo Winery Ranch

—RECORDING GAGE—

C. J. Carpenter

Ervey Schmidt

S. Kagsalay(q)

J, H, Thomas

C. P. Hickef.

H. L. Waters and W. Odell(u)

H. L. Wa era and W. Odell(u)

S. P. Magaalny

J. Prancla(y)

H. A. Jone3(u)

J. E. Gallo(aa)

G. L. Carlson

—U. S. HIGHWAY 99 BRIDGE--

--SOUTHERU PACIFIC RAILROAD
BRIDOE--

A. C. Jorgensen #1

A. C. Jorgeijsen #2

A. C. Jorgensen #3

A. C, Jorgensen #^

C. H. Passadorl, Jr.

T. Nlshlhara

Leonard Aue {a J )

T. Nlshlhara

T. Nlshlhara

T. NlBh!l.a,-:f

11 . fcL

11. 6f

11. 7R

12.35L

12. UL

12. 8r

12.85L

13. "R

lit.3R

11. 5L

11. 8r

lt.85L

114.8L

15. tR

16. 2R

15. 5L

16.55

17.05L

17.71.

18. IR

18. «L

18. 5L

18. 6r

19. 3R

19. 8l

19. 8l

20. 3R

20. 1l

20. 6R

21.01

21. Cr

21.05R

22. 2R

22. 8R

23. 6R

2II.2R

21. 3R

2'4.5L

211. 6R

25. OR

2S.SR

1-10"
1-12"

1-6"

1-10"

1-6"

1-H"

1-5"

1-L"

1-7"

1-10"

1-7"

1-5"

1-6"

1-6"

1-1."

1 - :

"

1-6"

1-6"

1-6"

l-rV

1-10"
1-16"

1-12"
1-15"

1-8"

1-6"

1-5"

1-6"

1-6"

1-5"

1-'
"

131

69

8

26 c

5

136

110 DIVERSION"

9

224

11

275

17

186

PLAlfT REMOVED

13



TABLE 197

DIVERSIONS AND ACREAGES IRRIGATED - MERCED RIVER - 1955 (contd.

169

Water User



170

TABLE 198

DIVERSION'S K'D ACREA0E3 IRBIOATED - TUOLUMKE RIVER

Whi '--r "3<--:-



171

TABLE 198

DIVERSIONS AND ACREAQES IRRIGATED - TUOLUMNE RIVER - 1955 (contd.)

Water User



172

TABLE 199

DIVEHSIONS AHD ACREAOES IRHIOATED - DRY CREEK - i955 (contd.)

Mile
and Bank
Aticvc



TABLE 200

DIVERSIONS AND ACREAGES IRRIGATED - STANISLAUS RIVER - I955 (contd.)

173

Watei- User



174

TABLE 201

DIVER3Z0KS AND ACRfiACBS IRRIGATED - TULB RIVER . 1955



175

TABLE 202

EXPORTATIONS FROM SACRAMENTO-SAN JOAQUIN DELTA - 1955

Water U3er



176

DELTVEHIES PROM CEKTRAL VALLEY PROJECT CANALS - 1955
(Ttte rollowlng tnble arranged fron data furnished by U. S. Bureau of Reclanatlon)

Water Ueer



177

TABLE 205

AVERAGE MONTHLY DIVERSIONS IN PER CENT OF SEASONAL FOR SACRAMENTO AND SAN JOAQUIN VALLEY STREAMS



178 TABLE 207

ANNUAL COMPARATIVE MONTHLY DIVERSIONS IN ACRE-PEET ig'tfi to 1955

FEATHER RIVER - OROVILLE TO MOUTH

Vear(a)



TABLE 209

ANNUAL COMPARATIVE MONTHLY DIVERSIONS IN ACFIE-PEET 1946 to I955

AMERICAN RIVER - PAIR OAKS TO MOUTH

179

Year(a)



180 TABLE 211

ANNUAL COMPARATIVE MONTHLY DIVERSIONS IN ACRE-FEET 1946 to 1955

TOM PADJE SLOUGH - DELTA UPLANDS

Year (a)



TABLE 213

ANNUAL COMPARATIVE MONTHLY DIVERSIONS IN ACRE-FEET 1946 to 1955

SAN JOAQUIN RIVER - VERNALIS TO FREMONT FORD BRIDGE

181

Year(a)



182

TABLE 215

ANNUAL COMPARATIVE MONTHLY DIVERSIONS IN ACRE-FEET ig'tS to 1955

TUOLUMNE RIVER - LA GRANGE DAM TO MOUTH

Year(a)



TABLE 217

COMPARATIVE SEASONAI, DIVERSIONS AND ACREAGES IRRIGATED - SACRAMENTO RIVER - 19ll6-I955

183



184
TABLE 220

UKIT COKSUMPTIVE USE OP WATER
SACRAKEKTO-SAH JOAaUDJ DELTA

Acre-Feet per Acre

Classification



185

TABLE 222

MAXIMUM RECORDED SALINITY AT PRESENTLY INDICATIVE BAY AND DELTA STATIONS

(Releases of stored water from Shasta Lake commenced In 1944.)

YEAR



186

TABLE 223

DESCRIPTION OP ACTIVE SALIHITY OBSmVATION STATIONS - 1955

Refer to previous Water Supervision Reports for description of stations which have been discontinued.

)

Station



TABLE 221

SALINITY OBSERVATIONS, SACRAHENTO-SAN JOAQUIN DELTA AND UPPER BAYS

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

Salinity expressed in parts of chloride per million parts of water

187

Station



188
TABLE asii contd.

SALINITY OBSERVATIONS, SACRAnSiTO-SAN JOAQaiN DELTA AND DFPEB BAYS

Samplea tak«n b; local obaervers approximately one and one-half hours after
. high high tide

Salinity expressed In parts of chloride per ffllllion parts of water

L'.fi"- Ion



TABLE 22h - contd.

SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS

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

Salinity expressed In parts of chloride per million parts of water

189

station



190

TABLE 22U - contd.

SALINITY OBSERVATIONS » SACRAHBiTO-SAN JOAQDIN DELTA AND UPPER BATS

Samples taken by local obaervera approximately one and one-naif hours after
high high tide

Salinity expressed in parts of chloride per million parts of water

station



TABLE 224 - contd.

SALINITY OBSERVATIONS, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS

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

Salinity expressed in parts of chloride per million parts of water

191

station



192

TABLE 224 contd.

SALINITY OBSERVATION, SACRAMENTO-SAN JOAQUIN DELTA AND UPPER BAYS

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

Salinity expressed in parts of chloride per million parts of water

Sttttl'jii



TABLE 225

COMPLETE OR PARTIAL ANALYSIS OF THE WAIERS OF THE SACRAMENTO, SAN JOAQUIN RIVERS,
THEIR TRIBUTARIES AND THEIR DELTAS - 1955

193

G.



194

TABLE 225.

COHPLBTE OR PARTIAL ANALYSIS OF THE WATEBS OP THE SACHAJIEMTO, SAN JOAQUIN RIVERS,
THEIR TRIBUTARIES AKD THEIR DELTAS - 1955 (contd.

)

O.K. Fiow Tomp Oxygen
Dat« Time Feet c.f.s. °F ppm Jfaat IU10° pK



COMPLETE OR PARTIAL ANALYSIS OF THE WATERS OF THE SACRAMENTO, SAN JOAQUIN RIVERS,
THEIR TRIBUTARIES AND THEIR DELTAS - 1955 (contd.)

195

Dissolved
G.H. Flow Temp Oxygen



196
TABLE 225

COnPLETE OR PARTIAL ANALYSIS OP THE WATERS OF THE SACRAHEVTO, SAX JOAQOI* RIVERS,
THEIR TRIBUTARIES AND THEIR DELTAS - 1955 (contd.)

a.H.



COMPLETE OR PARTIAL ANALYSIS OF THE WATERS OF THE SACRAMENTO, SAN JOAQUIN RIVERS,
THEIR TRIBUTARIES AND THEIR DELTAS - 1955 (oontd.)

197

Dissolved
G.H. Flow Temp Oxygen .

Time Feet c.f.a. °F ppm ^sat KxlO^ pH

Parts per Million

Total
Solids

« SACRAMENTO RIVER AT



TABLE 225

COMPLETE OR PARTIAL ANALYSIS OF THE HATERS OF THE SACRAHBinO, SAH JOAQUIH RIVERS,
THEIR TRIBUTARIES AND THEIR DELTAS - 1955 (contd.)

G.H. r-ow Temp



TABLE 225

COMPLETE OR PARTIAL ANALYSIS OF THE WATERS OP THE SACRAMENTO, SAN JOAQUIN RIVERS,
THEIR TRIBUTARIES AMD THEIR DELTAS - 1955 (contd.)

199

Dlssol
G.H. Flow Temp Oxyge



200

TABLE 225

COMPLETE OR PARTIAL ANALYSIS OF THE WATERS OF THE SACRAMEHTO. SAN JOAQUIN RIVERS,
THFIR TRIBUTARIES AMP :h:FIR r.Fr.TAS - 10 = ^ (contd. )

Dissolved
G.H. Flow Temp Oxygon .;



COMPLETE OR PARTIAL ANALYSIS OP THE WATERS OF THE SACRAMESTO, SAN JOAQUIN RIVERS,
THEIR TRIBUTARIES AND THEIR DELTAS - 1955 (contd.

)

201

Dissolved
G.H. Flow Temp Oxygen

Date Time Feet c.f.s. "F ppm iSaat KxlO° pH



202

COHPLETE OR PARTIAL ANALYSIS OP THE WATERS OP THE SACRAHEHTO, SAH J0A5PIH RIVERS,
THEIR TRIBUTARIES AHD THEIR DELTAS - 1955 (conrd.)

G.H. Plow



TABLE 225

COMPLETE OR PARTIAL ANALYSIS OF THE WATERS OP THE SACRAMENTO, SAN JOAQUIN RIVERS,
THEIR TRIBUTARIES AND THEIR DELTAS - 1955 (contd.)

203

G.H, Flow Temp



204
TABLE 225

COHPLBTE OR PARIIAL ANALYSIS OP THE WATERS OP THE SACRAMEHTO, SAM J0A9JIH RIVERS,
THEIR TRIBUTARIES AIID THEIR DELTAS - 1955 (contd. )



TABLE 225

COMPLETE OR PARTIAL ANALYSIS OF THE WATERS OF THE SACRAHEBTO, SAN JOAQUIN flIVERS,
THEIR TRIBUTARIES AND THEIR DELTAS - 1955 (contd.)

205

G.H. Flow



206

TABLE 225

COnPLETE OR PAITTUL ANALYSIS OF THE MATERS OP THE SACRAIIEIITO, SAK JOAQVII RIVERS,
THEIR TRIBUTARIES AND TKEIR DELTAS - 1955 (contd.)

O.H. Flow



207



208

T/IBLE 325

COMPLETE OR PARTIAL ANALYSIS OP THE WATERS OP THE SACHAHaTTO, SAK JOAQOIH RIVHIS,
TKFIF TRIBUTARIES AKD THEIR TFLTiS - •.9SS {contd.l

O.K. Plow Temp



COMPLETE OR PARTIAL ANALYSIS OF THE WATERS OF THE SACRAMENTO, SAN JOAQUIN RIVERS,
THEIR TRIBUTARIES AND THEIR DELTAS - 1955 (oontd.

)

209

Dissolved
G.H. Flow Temp Oxygen





CHANGES TO PREVIODSLY PUBLISHED WATER SUPERVISION REPORTS

211

Location of Error





CHANGES TO PREVIOUSLY POBLISHED HATER SUPERVISION REPORTS (Contd.)

213

location or Error





CHANGES TO PREVIOUSLY PUBLISHED WATEH SUPERVISION REPORTS (Contd. )

215

Location of Error





CHANGES TO PREVIOUSLY PUBLISHED WATER SUPERVISION REPORTS
(Continued)

217

Location of Error
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PLATES
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Delta Lowlands

Hlilorical Olllo
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a
LMt of moiimum ««aional •ncroachmint
of SOMly of 1000 ports of ctMOrldt p»r

mlllon pari) of woter

Salnlly Obtarvotlon StoHoni

1 lalaton BrIOgs

2 Rio ViBto Bridga

3 Thraa Mtie Slough eridga

4 Colllniville

5 Vernolia

6 MotsdOle Bridge

7 Clttlor> Court Ferry

e Eos) Contra Cotto I D

9 Dutch Slougit

to Oppoiite Centrol Londing

11 Mllara Harbor

12 Aniloch

13 Pittsburg

It OS a ferry

15 Port Chlcogo

16 mnlsfoil Farry

17 West Suisun

18 Martinez

19 eenclo

20 Crockett

2 I Emmoton (opp Toland Landing)

22 Holland Tract

23 Webb Pont

24 Son Andreoa Londng
25 Wabb Pump
26 Oulfon Point

27 Three Mia Slough, S J

2B Piper Slough

29 Wabb Ferry

30 Jersey istond

Off Map Grondvien

Off Map Point Davis

Orr Mop Point Pinole

Oil Mop Pomt Orient
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