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EDMUND G. BROWN
Governor

ADDRESS REPLY TO
P. o. BOX 386 Sacramento 2
II20N STREET HI CKORV B-471

1

STATE OF CALIFORNIA

SACRAMENTO

Honorable Edmund G, Bro;m, Governor,
and Members of the Legislature of
the State of California

Gentlemen:

I have the honor to transmit herewith Bulletin No. 39-S8,
entitled "Water Supply Conditions in Southern California during
1957-58". This report is the latest of the series of annual reports
on water supply conditions in Southern California, prepared pursuant
to Sections 225 and 226 of the California Water Code,

During the water year 1957-58 (October 1, 1957, through
September 30^ 1958) favorable precipitation resulted in above-normal
runoff in most of the streams in Southern California, These condi-
tions partially relieved unfavorable water supply conditions caused
by the drought which has prevailed in Southern California since 19UU»
interrupted only by above-normal precipitation during 1951-52. Pre-

cipitation in Southern California in 1957-58 was generally 155 per
cent of the mean, and the runoff 165 per cent of the mean.

At the end of the 1958 season, the quantity of water in

surface storage reservoirs in coastal Southern California, vrtiich are

dependent on local runoff, was larger than at the end of the previous
season, but storage still remained far below the full stage, reflect-

ing the effects of the prolonged drought. Storage in Lake Mead on

the Colorado River increased from 70 to 86 per cent of usable capacity.

Ground water levels rose in most groiind water basins or declined at

a reduced rate. However, sea-water intrusion continued in several im-

portant ground water basins in Southern California, among them the

Qxnard Plain Pressure Area in Ventura County, VJest Coast Basin in

Los Angeles County, and East Coastal Plain Pressure Area in Orange

County.



Honorable Edmund G, Browi, Governor,
and Members of" the Legislature of
the State of California - 2

A total of about 870,000 acre-feet of water was imported
through the Los Angeles and Colorado River Aqueducts to offset the
deficiency of local water supply in coastal Southern California.
The amount imported was about seven per cent below the amoimt im-
ported the previous year. The decrease was due in part to additional
local water supply obtained from above-normal precipitation.

Very truly yours,yieicf truly yours.

HARVEY q. BANKS
Director



FOREWORD

During the preparation of Bulletin No. 39-57/ the bulletin

immediately preceding the publication herein presented, the Department

of Water Resources began adapting its data processing and publication

to machine operations. The transition to machine operations, while

effecting substantial long term economies of processing time, personnel,

and publication costs, resulted in a temporary slovring down of produc-

tion of the finished product. The new processing methods have now been

given a complete "shake dovm" and it is anticipated that a prompt publi-

cation schedule can be followed. Bulletin No, 39-59 will be completed

prior to the end of the current calendar year and Bulletin No. 39-^0

will be completed during the spring of I961.
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CHAPTER I. INTRODUCTION

This report is the latest in the Bxaietin IIo. 39 series, which has

been published annually since 1932. The report contains discussion of water

supply conditions in the Southern California area for the season of 1957 -58

and supporting basic data compiled during that season by the Department of

Water Resources and numerous other water agencies operating in the area.

Data concerning precipitation, surface stream flow, and underground waters,

including consideration of both the quantity and quality of these resources

are presented. Information on the activities of numerous operating water

agencies is included. The material presented herein is intended for the use

of water agencies and the public in management of current and continuing

surface and underground water operations

.

The 1957 -58 season was the first above -normal water supply year

in Southern California since 1951-52, and the second since the beginning of

the current drought period in 19^. As a result of the above -normal water

crop a noticeable improvement in the water supply conditions occurred. The

above -normal rainfall and runoff during this season increased local water

stored in surface reservoirs and water levels in many of the ground water

basins rose. Despite this partial recovery, however, water levels in many

of the major coastal basins remained below sea level, and conditions favor-

able to the intrusion of sea water continued.

Despite the above-normal water supply available from local sources,

it was necessary to continue the importation of major quantities of water.

Approximately 870,000 acre -feet were brought into coastal Southern California



during the 1957 -58 water year from Owens River and Mono Basin by the City of

Los Angeles and from the Colorado River by The Metropolitan Water District of

Southern California.

Authori zation

Division 1 of the California Water Code contains general authori-

zation for the activity of the Department of Water Resources related to

compilation of the material presented in this report. Pertinent Sections

225 and 226 of the Code are quoted as follows:

"225. The department may carry on topographic surveys and
investigations into matters pertaining to the water resources of

the State along the lines of hydrography , hydroeconomics, and the

use and distribution of water for agricultural purposes, and to

that end, where possible and to the best interest of the State, shall

enter into contracts for cooperation with the different departments

of the Federal Government. The department, with the consent of the

Governor, n:iay maintain and continue such surveys and investigations
where there is available money not covered by cooperative contract.

"226. The department, either independently or in cooperation
with any person or any county, state, federal, or other agency, may
do any of the following:

(a) Conduct investigations of all or any portion of any
stream, stream system, lake or other body of water.

(b) Investigate either or both surface and underground
water conditions.

(c) Collect records of diversion and use of water.

(d) Supervise distribution of water in accordance with
agreements and court orders therefor.

(e) Conduct investigations of the rate of use of water
for various purposes and considering various soil conditions.

(Amended by Stats. 1959, Ch. 2090)"

-2-



The California Legislature of 1929 enacted legislation designated

Chapter 832, Statutes of 1929; which is quoted in part as follows:

"SECTION 1. Out of any money in the state treasury not other-
vase appropriated, the sum of four hundred fifty thousand dollars,

or so much thereof as may be necessary, is hereby appropriated to

be expended by the state department of public works in accordance
with law in conducting work of exploration, investigation and pre-
liminary plans in furtherance of a coordinated plan for the con-
servation, development and utilization of the water resources of
California including the Santa Ana river and its tributaries, the

Mojave river and its tributaries, and all other water resources of

southern California."

Portions of funds appropriated by subsequent sessions of the

Legislature for support of the Division of Water Resources and its successor,

the Department of Water Resources, have been expended for continuing in-

vestigations of the water resources of Southern California, as authorized

in Division 1 of the Water Code.

Prior Reports

The first bulletin No. 39, entitled "Records of Ground Water

Levels at Wells", was published in 1932. Since then, water levels at

selected wells have been published annually in Bulletins Nos. 39-A through

39-W, the last of the lettered series of reports, and in Bulletins Nos. 39-56

and 39-57. There was no interruption in the continuity of data between the

lettered and numbered series. Seasonal precipitation data from United

States Weather Bureau records, as well as from records at stations not in-

cluded in official publications of that agency, were first published in

Bulletin No. 39-A and have since appeared in all subsequent publications of

the series.

The scope of the early reports of the Bulletin No. 39 series was

somewhat limited. Records were first published of ground water levels and

precipitation data in the Santa Ana, San Gabriel, and Los Angeles River



Valleys, and the West and South Coastal Plains. In later reports, the area

covered was extended to include the San Jacinto and Antelope Valleys. A

general summary of the water supply of the entire southern portion of the

State was published in the 19^ publication. This summary contained infor-

mation on precipitation, runoff, surface reservoir storage, importations of

water, water quality, and changes in ground water levels. In 195^ the

period covered by the reports was changed from the calendar to the fiscal

year, permitting more rapid dissemination of data.

Beginning with Bulletin No. 39-57; the area encompassed by the

report was expanded to include the entire area of responsibility of the

Southern California District of the Department, as delineated on Plate 1,

and an area -wide summary of conditions was included in each annual report.

To provide a more complete description of water supply conditions, discus-

sions of such additional items as sea -water intrusion, weather modification

operations, outflow to the ocean, and sewage discharge to the ocean were

included.

Other bulletins covering various aspects of the hydrology of the

Southern California area have been published by the Department of Water

Resources and predecessor agencies since 1930. These publications include

data on water use, ground water levels, quality of water, value and cost of

water for irrigation, water losses and evaporation data, underground geology,

and overdraft from ground water basins in Southern California. These bulletins

are;

California State Department of Public Works, Division of Water
Resources. "Santa Ana River Basin". Bulletin No. 31. 1930.

California State Department of Public Works, Division of Water
Resources. "South Coastal Basin, A Symposium". Bulletin
No. 32. 1930.



I

Cc:lifornia 3tate Department of l\iblic ',Iovks, Division of ilater

Resovirces. ''Rainfall Penetration and Consvmrptive Use of V/ater

in danta /ina River Valley and Coastal Plain''. Bulletin No. 33.
1930.

California 3tate Department of Public Works, Division of V/ater

Resources. "Couth Coastal Basin Investigation, v.uality of
Irrigation ',7aters' . Bulletin No. kO. 1933

.

California State Department of Public V/orks, Division of V/ater

Resources. ''South Coastal Basin Investigation, Detailed
/jialyses Showing f,iiality of Irrigation Waters". Bulletin
Ko. 40-A. 1933-

California State Department of V/ater Resources. "Quality of Svirface

and Ground ',/atei-s ir Upper Santa Ana Valley' . Bulletin Ko. 40-57.
Jione, 1957.

California State Department of Public Worl:s, Division of Water
Resoiirces. "'South Coastal Basin Investigation, Value and
Cost of V/ater for Irrigation in Coar-^al Plain of Southern
California". Bulletin IIo. U3. 1933.

California State Department of Public V/orks, Division of V/ater

Resources. "South Coastal Basin Investigation, V/ater Losses
Under Natural Conditions from V/et Areas in Southern California".
Bulletin No. kh. 1933-

California State Department of Public V/orks, Division of V/ater

Resources. "South Coastal Basin Investigation, Geology and
Grovmd V/ater Storage Capacity of Valley Fill". Bulletin
No. 45. 1934.

California State Department of Public V/orks, Division of Water
Resoxirces. "South Coastal Basin Investigation, Overdraft on
Ground 'i/ater Basins". Bulletin No. 53. 19^7.

California State Department of Public Works, Division of Water
Resources. "Report to the /issembly of the State Legislature
on V/ater Supply of /mtelope Valley in Los i\ngeles and Kern
CoTonties". ^fely, 19^7.

California State Department of Public V/orks, Division of V/ater

Resources. "Southern California Area Investigation, ^feraorand^am

Report on V/ater Conditions in Antelope Valley in Kern, Los

Angeles and San Bernardino Counties". February, 1955-

California State Depeirtment of Water Resources, Division of

Resoiirces Planning. "Sea-V/ater Intrusion in California ,

Biilletin No. 63. November, 1953.

-5-



Scope of Activity and Report

The activity of the Department of l/ater Resources in preparation

of this report was principally that of compiling the information from the

various organizations and individuals who make the actual field measurements.

The Department measured water levels at about 390 wells during 1957-5^j in

addition to those measured in connection with watermaster service. Other-

v/ise, all measurements presented herein were made by other agencies and

individuals.

This bulletin has three volumes. Volume 1 contains a general

sijmmary of water supply conditions in southern California, presented in

four succeeding chapters - one on surface water supplies, the second on

ground water supply, the third on water quality, and the fourth on construc-

tion activities affecting vrater supply. Sixteen plates, which illustrate

the material presented herein, are bjund in this volume.

Volume II contains Appendix A, "Records of Seasoneil Precipitation

at stations in Central Coastal Region Wo. 3 and Los /ingeles Region No. k";

Appendix B, ''Records of Ground V/ater Levels at V/ells in Central Coastal

Region l\o. 3"; and Appendix C, 'Records of Ground V/ater Levels at Wells in

Los /Jigeles Region No. k'' .

Volume III contains Appendix D, "Records of Seasonal Precipitation

at Stations in Laliontan Region No. 6, Colorado River Basin No. 7, Santa

/ina Region No. 8, and San Diego Region No. 9'
; Appendix E, "Records of

Ground Water Levels at V/ells in Lahontan Region No. 6'
: Appendix F, "Records

of Ground Water Levels at Wells in Colorado River Basin Region No. 7'';

Appendix G, 'Records of Ground Water Levels at Wells in Santa /oia Region

No. 8"; and Appendix H, "Records of Ground V/ater Levels at Wells in San

Diego Region No. 9".

-6-



I

Definition of Seasons

In the description of vrater supply conditions presented in ensuing

chapters of this report, a number of periods or seasons are referred to.

These depend upon the type of data being described, as discussed below.

Surface Runoff

Surface runoff data are referred to the water year which com-

prises the 12-raonth period October through September. Artificial recharge,

import, reservoir storage, and sewage discharge data are also related to

this period.

Precipitation

Precipitation data are referred to the 12-month period July

through June. This conforms to standard United States Weather Bureau

practice.

Ground "j'ater Levels

Ground vrater level data are generally related to the period

summer to suirimer in this report. This generally corresponds to the period

July through June. The reason for the use of this period relates to the

fact that essentially all ground water data which were collected from local

agencies were obtained during the summer, when additional assistance is

available. In some instances, particularly when only semiannual or annual

measurements are obtained, the period referred to is spring to spring or

the period when the measurements are made. VJhere such deviations are made,

appropriate notes are provided.



Numbering System Designations

To facilitate machine procedures for presentation of basic hydrologii

data published in this report, codes were adopted and used to designate hydro-

logic areas, precipitation stations and wells. These codes are described in

the following paragraphs.

Areal Designation Code

The areal designation code is based on a decimal numbering system

using the form x-xx.xx. The number to the left of the dash refers to the

geographic region as defined in Section 13040 of the State Water Code . The

two digits to the left of the decimal point refer to a hydrologic unit, which

generally comprises a major watershed, including area overlying both vmter-

bc; ring and nonwater-bearing formations. For simplification, the designation

is also given to hydrologic unit groups of small adjacent watershed areas

with similar hydrologic conditions v/hich drain directly to the ocean, /.n

example of the latter is the I>felibu Hydrologic Unit. The two digits to the

right of the decimal point refer to a subunit within the hydrologic unit,

including, as before, areas overlying both water-bearing and nonwater-bearing

formations. The locations and numerical codings for the hydrologic units

and subunits within the area treated in this report are shown on Plates 6

through 11.

Precipitation Station Designation

Precipitation stations are designated by their longitude and

latitude to the nearest second. This gives the location of the station

within an accuracy range of about 100 feet.



Well Niunbering System

The well numbering system fo'ond in this report is that utilized by

the United States Geological Survey, and adopted by the Department of Water

Resources

.

Once the township, range, and section axe found, each section is

divided into 40-acre plots, called lots, lettered as follows:

D



CHAPTSl^ II. SURFACE WATER SUPPLY CONDITIONS

The 1957-58 sccGon produced a v/ater cupply substantially above-

normal. This WES the first such season since 1951-52, and the second since

19hh, the beginning of the current drought period. The following pages discusi

the manifestation of this above-normal secson in terms of precipitation, runof:

storage in surface reservoirs, imports, runoff to the ocean, and sev/age dis-

charges to the ocesji.

Precipitation

During the siwimer months of 1957, there was no significant rainfall

in the Southern California area although scattered high-intensity thunder-

showers occurred in the desert areas. Above-normal rainfall occurred during

October, but November o.nd December were relatively dry and the curaulative

rainfall from July through January, 1958, ^-'-s v;ell below nornaL. During the

ensuing months of Febixiary and March of 1958, large quantities of precipi-

tation fell, but the ensuing period to June 30, 1958, showed characteristicall;

low precipitation. The fluctuation in precipitation as the 1957-58 season

progressed is indicated by the data in Table 1, v/hich shows the ciimulative

monthly precipitation for this season and for the 50-year meaji period 1897-19^'

for stations at Santa Maria, Los Angeles, San Diego, and Barstow.

The over-all precipitation throughout the area for 1957-58 w£:s v;cll

above the mean seasonal rainfall experienced during the period l897-19^'7'

I^ecipitation V8.ried from less than 100 per cent of this mean in the Mono

Valley to more than 200 per cent of the mean in southeastern Ventura County.

The areal distribution of the precipitation is indicated by lines of eoual

precipitation in per cent of the 1897-19^7 mean delineated on Plrte 2, entitl.ec

"Precipitation During 1957-58 in Per Cent of Mean ilainfall". 'I'hc measured

•10-
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seasonal precipitation in both inches and. per cent of mean for selected

stations in Southern California is given in Table 2. In order to illustrate

the wide fluctuations of precipitation in the area, the historical seasonal

precipitation and its accumulated deviation from the 50-year mean are

delineated on Plate 3 for Santa Maria, Los Angeles, San Diego, and Barstow.

TABLE 2

PRHCIPITATIOW AT
SELECTED STATIOj^IS IN SOUTHERN CAI.IFORWIA

FOR THE 1957-58 SEASON



are shown on Table 3^ vary from a maximum of 187 per cent of the mean in the

Arroyo Grande Group to a minimum of 15I per cent of the mean in the Salinas

Valley. The average of precipitation indexes for stations in the portion of

the region within the Southern California area was I68 per cent of the mean.

Measured seasonal precipitation at City of San Luis Obispo was 3^*35 inches,

which is 158 per cent of the mean, while precipitation at City of Santa

Barbara was 31 ^9^ inches, or 172 per cent of the mean.

TABLE 3

AVERAGE OF PRECIPITATION INDEXES FOR STATIONS IN
HYDROLOGIC UNITS IN CENTRAL COASTAL REGION NO. 3

FOR THE 1957- 5S SFASON

~~i Unit 1 Number of \ Average

Hydrologic unit ; code no. : stations : index

Salinas Valley
San Luis Obispo Group
Arroyo Grande Group
Santa Maoria River Valley
Cuyama River Valley

San Antonio Creek Valley
Santa Ynez River Valley
South Coast Basins,
Santa Barbara County

Carrizo Plain

Southern Central
Coastal Region 32 168

3- 4.00



based silver iodide smoke generators were used to seed all storms during

December, 1957; and storms selected at random during the months of January-

through April, 1958' l^e generators were run during the 1957-58 season for

a total of 2^,264 hovtrs. The results of this experiiriental program have not

as yet been fully evaluated.

Los Angeles Region Mo. k

Indexes for the 225 stations in the Los Angeles Region indicate

that precipitation for the 1957-58 season averaged I6I per cent of the mean

for the 50-year period 1897-98 through l^^i6-k'J. Average indexes for the

individual hydrologic units in the region, presented in Table k, ranged

from a maximum of 209 per cent of mean in Cone.jo Valley in Southern Ventura

County to a minimum of 138 per cent of mean in Acton Valley in the north-

eastern part of the region near the headwaters of the Seinta Clara River. The

measiired seasonal precipitation at the United States Weather Bureau Station in

Los Angeles was 21.13 inches, or 1U5 per cent of mean.

Ik-



TABLE h

AVERAGE OF PRECIPITATION IITOEXES FOR STATIONS IN
HYDROLOGIC UNITS IN LOS AlWELEG REGION NO. k

FOR THE 1957-58 SEASON

Hydrologic imit
Unit

code no.

Number of
stations

Average
index

Upper Ojai Valley



Lahontan Region No. 6

The averages of indexes of precipitation for groups of stations in

the Lahontar; Region indicate tiiat the 1957-58 season averaged 153 per cent of

the mean for the region as a whole. Table 5 presents these data. It also

shows that the number of stations in many of the hydrologic units is very

limited. In many units there are no available data and indexes are not shown.

Mono Valley, in the extreme northern part of this region, had an average

precipitation index, based upon two stations, of 64 per cent. This wa.s the

only hydrologic unit within the Southern California area recording less than

normal rainfall during the 1957-58 season.

TABLE 5

AVERAC-E OF PRECIPITATION ISSDEXES FOR STATIONS IN
HYDROLOGIC UNITS IN LAJiOI^AIv REGION NO. 6

FOR THE 1957-58 SEASON



I

Weather modification operations to increase precipitation were

conducted by the California Electric Power Company in the vicinity of Bishop

Creek watershed, using airborne methods of dispersion. Total seeding time

amounted to II generator hours using silver iodide and I.5 hours using dry

ice. The operations occurred between October, 1957j and July, 1958.

Colorado River Basin Region No. 7

Indexes of seasonal precipitation for stations in the Colorado

River Basin Region are shovm in Table 6. They indicate regional precipitation

was above average for the 1957-58 season, averaging 139 per cent of the mean

for the 50-year period 1897-19^7 • In Coachella Valley the average of precipi-

tation indexes was 137 per cent of the mean, and in the Imperial Valley it

was 153 per cent of the mean. Measured precipitation was 6.^5 inches at

Blythe and 3.28 inches at Brawley, representing 16O per cent and 137 per cent

of the mean for these stations, respectively. Available data are extremely

limited. In over two-thirds of the Units there are no data at all and indexes

are not shown.

-17-



TABLE 6

AVERAGE OF H?ECIPITATION INDEXES FOR STATIONS IN
HYDROLOGIC UNITS IN COLORADO RIVER BASIN RH3I0N NO. 7

FOR THE 1957-58 SEASON



TABLE 7

AVr.'RAGV: OF r'i?;xiPITA'i'l"ON II\nDE>:ES FOH STATIONS IN
IIYD?.OLOGIC UKIT3 IN H/WPA /JIA REGION iiO. 8

FOR TIIE 1957-58 oEACOi:



TABLE 8

AVERAGE OF PRECIPITATION INDEXES FOR STATIONS IN
HYDROLOGIC UNITS IN SAfJ DIEGO REGION NO. 9

FOR THE 1957-58 SEASON



The estimated seasonal natural runoff during the 1957- 58 season

for selected stations representative of conditions in Southern California

is presented in Table 9, together with a comparison of estimated or measured

maximum and minimum runoff for each station with the 53-year mean

for the stream in question. The historical seasonal natural runoff of

selected streams for the period I89U to the present and the accumulated

deviation of this runoff from the long-time mean are delineated on Plate k.

In contrast to the rest of the Southern California area, the

runoff in streams in the southern portion of San Diego County was below

normal duriiag the 1957-58 season. This is apparently related to the pre-

viously noted fact that rainfall in this area was relatively less than in

most other parts of Southern California, and to the extremely dry conditions

of the watersheds as a resiilt of extended drought conditions in previous

years. The estimated seasonal natural runoff of Cottonwood Creek at Morena

Dam was less than 25 per cent of the mean for the 53-year period, 189^-95

throiigh 19^46-^7, while Santa Ysabel Creek at Sutherland Dam was 96 per cent

of the mean.

Runoff in streams in and adjacent to the easterly desert areas was

generally above normal. The estimated seasonal natural runoff of Owens River

below Long Valley was 17^^500 acre- feet, or IO6 per cent of the 53-year mean.

Runoff in Rock Creek, as measured near Valyermo, was 167 per cent of mean. It

is interesting to note that a discharge of 2,^4-50 cfs was measured in the

Mojave River at Barstow on April U, 1958, and the total seasonal discharge

is estimated to be about 20,000 acre-feet. Flow extended the full length ui

the river during portions of the season reportedly for the first time in

15 years. The unadjusted seasonal runoff in the Colorado River as measured

at Lee's Ferry, Arizona, was 102 per cent of normal.

21-
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Runoff to the Ocean

As might be suspected, during the 1957-58 season of above-normal

precipitation, substantial amounts of vrater escaped the concerted conservatic

efforts of agencies of Southern California and flowed into the ocean. As

also might be suspected, a large part of this flow to the ocean represented

runoff from urban areas near the coast, which flovrs are not susceptible of

capture and storage in surface or underground reservoirs. An additional

large part of these flows to the ocean represent high intensity flood flows

which, by their nature, are not susceptible of storage and conservation.

An estimate of the total flows to the ocean, based upon stream

flow measurements near the coast on the larger streams, \ia.s prepared and is

shown in Table 10. Table 10 shows that the total 1957-58 seasonal ocean

discharge from l8 streams which discharge most of the runoff amounted to

1,164,500 acre-feet. For comparison purposes, the discharges of these streai

for the previous season are also presented. The 1957-58 seasonal discharge

was over 10 times that of the previous year. It may also be noted that

80 per cent of the 1957-58 discharge was from five streams, the Santa Clara,

Los Angeles, Santa Ynez, Ventura and Santa Maria Rivers.

.2U-



TABLE 10

ESTIMATED DISCHARGE TO THE OCEAN DURING 1956-57 AND
1957-58 FROM SELECTED STEIEAMS IN SOUTHERN CALIFORNIA

I



en



•»



The total amount of water stored in reservoirs in the coastal

portion of Southern California on October 1, 1958, was 550,600 acre-feet,

or 4l per cent of capacity. One year earlier it was l8 per cent of capacity.

At both times, a significant portion of the water was stored in reservoirs,

the contents of which are wholly or in part imported Colorado River water.

Improvement was particularly noticeable in reservoirs in the Central Coastal

Region, which stored 209,300 acre-feet of local water, or about 94 per cent

of capacity, on October 1, 1958' One year before, these reservoirs contained

4O;700 acre-feet, or l8 per cent of capacity. On the other hand, reservoirs

in the San Diego Region recovered only partially, despite the importation

of 135,600 acre-feet of Colorado River vrater. Ihey contained 183,500 acre-

feet of local and imported water on October 1, 1958, or 25 per cent of

capacity, while one year before, these reservoirs had contained 63,^00 acre-

feet, or 9 per cent of capacity.

Total storage in four major reservoirs of the Los Angeles

Department of V/ater and Power in the Owens Valley increased from 79 per cent

of capacity on October 1, 1957, to 89 per cent of capacity on October 1, 1958.

These reservoirs are used primarily for regulation of flow through the Los

Angeles Aqueduct.

Storage in Lake Mead on October 1, 1958, was 23,326,000 acre-feet.

The increase during the 1957-58 ^^^ater year v/as l,8o4,000 acre-feet, or eight

per cent.

The water surface elevation of the Salton Sea was 23^.70 feet

below sea level on September 30, 1958, reflecting an increase of O.05 foot

during the year.
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Colorado River Diver t iono

The total diversions of water from *hc Colorado River by the

principal users in California amounted to i;, 123,000 acro-feet during the

1957-58 water year. This was eight per cent less than the volume taken

during the previous season, as all agencies reduced their diversions. I'he

Imperial Irrigation District diverted 2,727,000 acre-feet of water, or

nearly two-thirds of the total. Ite water diverted by the principal

diverters in California for the 1956- 57 and 1957-58 v/ater years are

presented in Table 12.

TABLE 12

QUMTITIE3 OF WATER
DIVERTED FROM THE COLORADO RIVER FOR USE IN

CALIFORNIA DURING 1956-57 AND 1957-58

: Diversion, in acre- feet : Ffer cent

600,880
37^^,920

2,968,790



Diversions through the Colorado River Aqueduct, as measured at

the Hayfield Pumping Plant, totaled about 535^000 acre-feet. This was

about 66^000 acre-feet, or 11 per cent less than the diversion of the

previous year. Deliveries of Colorado River water to member agencies of

1316 Metropolitan Water District of Southern California totaled about

55^^000 acre-feet during the 1957-53 water year, a decrease of about two

per cent from the 1956-57 season. The difference between the diversions

and the amount delivered to the counties is accounted for by a 38,000

acre-feet decrease in storage in Lake Mathews, between October 1, 1957,

and October 1, 1958, and aqueduct a,nd distribution system losses.

The voliunes of Colorado River water delivered to each of the

coastal counties are listed in Table 13 for both the 1956-57 and 1957-58

seasons

.

TABLE 13

COLORADO RIYER WATER
IMPORTED TO COUNTIES IN COASTAL SOL'THERN CALIFORITIA

DURING 1956-57 AND 1957-58



in the amount of unsoftened Colorewio River water \^iich was spread in

artificiea recharge projects from 27,900 acre-feet in 1956-57 to

83,070 acre-feet in I957-58. The decrease in Orange County is attributed

in part to the reduction in the aiaount of water imported for ground water

replenishment in the Santa Ana River Spresiding Grounds from 102,400 acre-

feet during the 1956-57 season to about 83,100 acre-feet during the

1957-58 season. Decreases in other counties were apparently the result

of better than averse precipitation conditions.

A total of 333^600 acre-feet of water, the estimated flow from

Fairmont Reservoir, was imported to the Lois Angeles area from the Mono and

Owens Basins through the aqueduct of the 3ity of Los Angeles Department of

Water and Power. The aqueduct was operat<£d at capacity during the entire

1957-58 water year, with the exception of short periods of shutdown for

routine maintenance and inspection.

The historical amounts of water iinported to coastal Southern

California through the Los Angeles and Colorado River Aqueducts from I9I6

to 1958 are graphically illustrated on Plate 5.

Sewage Discharge to Saline Waters

Approximately 663,000 acre-feet of sewage was discharged to the

Pacific Ocean and tidal waters of Southern Cetlifomia during 1957-58 through

facilities operated by 10 agencies. Table Ik shows the approximate amount of

sewage discharged by these agencies. Values for 1956-57 are presented for

con^arison. The totals indicate that the discharge during 1957-58 was

eight per cent greater than the discharge during 1956-57' "^^^ increase

reflects the extension of sewerage facilities into areas previously served

by cesspools, a continued expansion of water use and disposal.

-31-



and relatively larger sto*m runoff. It is interesting to note that about

545,600 acre-feet, or about 82 per cent, of the sewage originated in the Los

Angsles metrojiQaitan area and ^*as discharged to saline waters by the City of

Los Angeles and the Coxmty Sanitation Districts of Los Angeles County.

TABLE Ik

SEWAOE DISCHARGED TO SALINE WATERS IN 1956-57 AND 1957-58
THROUGH MAJOR DISPOSAL FACILITIES IN SOUTHERN CALIFORNIA



cif.M'a'ia^ III. GRourro w'/.tki^ oUppj.y i; .'NuitioHo

Vlie above- norijia.l vatei' cro.) o/ 19i;Y-'>j ip^ o-i.vi.u conditj onr, in rr/jr.t

ground water basins in the oouthern California j)iuitriot >^Tea. In many areas

artificia]. ground v;ater recharge activities contributed to this improvement,

particularly in Coastgd Los Ai-geles and Orange Counties where large quantities

of unsoftened Colorado River v/ater v;ere spread and infiltrated in the t-'onLc-

bello and oanta /uia Forebay ^'jreas. This chapter presents a brief discussion

of artificial recharge activity and area by area discussions of ground vater

conditions during the 1957- 1?<^ season for the many ground v/ater basins in

the Southern California area.

Artificial Recharge Activities

/a'tiricial rechar{_;e of ground v.ater basins is practiced widely in

southern California to increase conservation of local runoff, as well as

utiliiie imported water suupiies, and thus augment ground water supplies.

During the 1957-50 \/ater year, about 530,000 acre-feet of local and imported

water v.as spread in 56 Ertificiai. recharge projects, of v/hich 170,0 JO acre-

feet, or 32 per cent, was imported Colorado River \/ater. In certain areas,

the results of this activity vrcre reflected in rises of ground v/ater levels.

The recorded and estimated amounts of water spread at various arti-

ficial recharge projects in Gouthern California during the 1957-56 water

year are presented in Table 15

.
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TABLE 15

SUMMARY OF PRINCIPAL ARTIFICIAL GROUND WATER RECHARGE ACTIVITIES

IN SOUTHERN CALIFORNIA DURING THE 1957-58 WATER YEAR



:;UMMARY OF PRINCIPAL ARTIFICIAL GROUND WATER RECHARGE ACTlVI'.ri'v'J

IN fiOUTIIERN CALIFORNIA DURING TIK-: 1957-:?d 'aATLK Yl'lAK

(cijiicinued)



Ground Water Conditions

There vas a general improvement in water conditions in ground water

basins throughout Southern California between the summer of 1957 and the

s\;mraer of I958. Observations indicated either a rise or a decrease in the

rate of decline in water level elevations. In spite of this improvement,

water level elevations remained below sea level in many coastal basins, and

conditions were still favorable to sea-water intrusion.

Discussions of ground v;ater conditions in the various regions and

basins of the Southern California area are presented in the following sectior

Central Coastal Region Mo. 3

Measurements of depth to ground water at wells in San Luis Obispo

and Santa Barbara Coimties indicate that there were rises in ground water

level elevations in nearly all basins between the siimmer of 1957 and the

summer of 1958. Plowever, ground water level elevations continued below

sea level in the Goleta and Carpenteria Basins of the South Coast Basins

of Santa Barbara County. The available ground water levels for the

(Jentral Coastal Eegion are tabulated in Volume II, Appendix B. The esti-

iaated average changes in ground water level elevations during tne year

for selected ground water basins in this region are given in Table 16. The

historical fluctuation of water levels at selected wells in Region No. 3

is shown on Plate 12A, and tht locations of wells for which these water

J.evel fluctuations are sho^m are delineated on Plate 6.
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Ground water levels in the Paso Robles Basin of the Upper oalinas

Valley rose an average of four feet between the fall of 1957 and the fall

of 195^- Depth to water ranged from flowing, just vrest of Shandon to

190 feet in the vicinity of the City of Paso Robles.

In the San Luis Obispo group, ground water levels rose in all basins

between the fall of 1957 and the fall of 1958. Particular recovery was

noted in hlorro Basin, where an average increase of eighteen feet is indicated.

Obseirved ground water level elevations in the Arroyo Grande Basin

indicated an average rise of between five and six feet between the fall of

1957 and the fall of 1953. In this basin, the static ground water level

was observed to be about 30 feet below sea level about one mile from the

ocean, just north of Oceano.

In the Santa Jtoria River Valley, water levels rose an average of

about six feet between the summer of 1957 and the summer of I958. Observed

depths to ground \7ater ranged from a minimum of 13 feet at a well located

about h miles north of Guadalupe, to a meiximum of over 250 feet in the

vicinity of Nipomo.

A general rise in ground water level elevations occurred through-

out all basins of the Santa Ynez River Valley during the period of summer,

1957>to summer, 1958^ with greater changes noted in the upstream Headwater

and Santa Ynez Subareas. Maximum observed depth to ground water in the

oanta Ynez River Valley was over 30O feet at a well about five miles north-

east of the City of Lompoc.

Ground water levels in the ::jouth Coast Basins of Santa Barbara

County generally showed substantial rise between the s\Jinmer of 1957 and the

summer of 1958' The raaxim\im rise was evidenced in the Carpinteria Basin,

where the average increase was about 11 feet. However, static water levels

-39-



in many of the wells in the Goleta and Carpinteria Basins continued to be

below sea level in the summer of 195^, and there was a continuation of

conditions v?hich permit sea-water intrusion. Minimum v/ater level elevations

observed during the year v/ere 108 feet below sea level in the Goleta Basin

and k'i feet below sea level in the Canpinteria Basin.
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Los /Jigeles Region Ito. k

t-feasurements of depths to ground water indicate that ground vmter

levels rose in nearly every "basin in this region during the period between

the Slimmer of 1957 and the summer of 195^^ and in some basins the recovery

was very substantial, notably in Ojai, where measurements of 70 wells indi-

cated an average increase of nearly 70 feet. In many of these basins, this

rise can be attributed in part to spreading conducted in artificial recharge

projects. On the other hand, levels in nearly all coastal ground water

basins remained belov/ sea level, so conditions permitting sea-v/ater intrusion

continued to prevail

.

The estimated average change in ground water level elevations for

selected ground water basins in the Los /mgeles Region is presented in

Table 17, and a complete tabulation of water levels for this region for

the period July, 1957^ through June, 195"^ is presented in Volume II,

Appendix C. Fluctuations of water levels at selected wells are shown on

Plate 12, and the locations of the wells themselves are delineated on

Plate 7-

In Ventura County, water levels indicate that rises in water sur-

face elevations occurred in nearly all basins between the slimmer of 1957

3,nd the siiramer of 195'^* Particiilarly large increases were noted in Ojai

Valley, where the average rise vms about 70 feet, and in Piru Basin and

Cxnard Plain Forebay /'j:ea, where the average increases were about 3<3 feet

and i^5 feet, respectively. Artificial recharge activities played important

roles in the recovery in both Ojai Valley, where about 1,600 acre-feet of

water v/as spread and the Oxnard Plain Forebay Area, where 7^>000 acre-feet

of water was spread. Ma>ciraum observed depths to water v/ere generally on

the order of 125 "to 35^ feet, v;ith the exception of East Las Posas Basin,

'hii-



where a najiimum obiiurved depth of 5^^ feet was recorded.

.Vater Levels in a portion of the 0::nard Plain Forebay Jxea and

piezcnetric levelG throughout moi;t of t'as Cxnard Plain Pressure Area con-

tinued to be belov .oea level. The resultinc landv;ard hydraulic Gradient

maintain.'^, conditions v/hich have permitted the intinision of sea water into

the area. Gi'ound './ater contours presented on P:ate I3 indicate that the trough

in the Oxnard Plain Pressiire /irea was located parallel to, and about one

i.iilc cuLit of, U. >). i'ifihv.'ay 101 /ilternate

.

f.feasurements of depth to ground water indicated changes averaging

less than four I'eet in '..-ater levels in ground water basins in tne Coi-stal

Plain of Los Angeles County between the suiiimer of 19b7 and the sumner of

1958^ v/ith the exception of the Montebello Forebay Area, where a large rise

in vrater levels is Indicated. A large portion of the piezometric s\irface

underlying the 1x3 s ;.ngeles Coastal Plain continued to remain far below sea

level, r.'o significant change was observed in the water level elevatiors

of the trough in tl;e i/est Coast Basin. This trough is currently located

about four miles inland from the coast and extends generally in a south-

easterly direction from the southerly end of the Charnock fault through well

k3 13W-7H1,S, the locations of which are shoim on Plate 15- The piezometric

level of the trou^^h in June, 195'-'> was generally more than 70 to 60 feet

below sea level.

In the Central Coastal Plain Pressure Area, an average rise of about

three feet was observed in the piezometric levels between the summer of 1957

and the summer of 195o. However, the pressure levels remained below sea

level throughout most of the basin, with levels observed to be as much as

110 feet below sea level in the vicinity of Lakewood.

The average rise of v/ater levels in the I-fontebello Forebay Area, based

en measurements of lO'i wells in that area, was about 17 feet, due in large

-h-(-



measure to the approximately 113,900 acre-feet of local and imported water

spread in artificial recharge projects adjacent to the Rio Hondo and the San

Ciabriel River. This rise is illustrated by the hydrographs for wells

2S/llV/-l8lC,S, and 2S, 11W-18K3,S, on Plate 12A. In contrast, notice the

hydrograph for well 2C. i3V/-10Al,o, in the Los /mgeles Forebay Area, where

there was no artificial recharge activity. Water level elevations for this

v^ell show a steady decline totaling about I30 feet from the spring of 19^+;?

to the spring of 1953.

Observations of groiind water levels in the San Fernando Basin indi-

cate a decline averaging about one foot between the summer of 1957 and the

summer of 1953. However, the smaller ground water basins in the northern

portion of the 3an Fernando Valley exhibited rises in average water levels

ranging from about three to nine feet. The depth to water varied from flowin;

in the western portion of the valley to over 3OO feet just south of Hansen

Dam.

In the Han Gabriel Valley, average water levels in ground v;ater

basins rose from five feet to over 35 feet. The largest increases v/ere

observed in the smaller basins adjacent to the mountains, such as Upper

Canyon Basin, Lower Canyon Basin, and the Santa Anita Subarea. This general

increase was due, in part, to the spreading of some 8U,900 acre-feet of

local water in artificial recharge projects in tne valley. Of this amount,

U7,600 acre-feet was spread in the Upper Canyon Basin. Depths to water in

the San Gabriel Valley ranged from zero, or rising water, at VJhittier

Narrows and near the Raymond fault, to nearly i;-00 feet near the City of

Glendora

.
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Lahonts-n Region Mo. 6

In general, average changes in ground water levels were minor, amounting

to less than tvra feet, in most of the ground v/ater basins in the Lahontan Region

during the period encompassed by this report. In many ground water basins, the

nvunber of wells measured is small, and the averages may not trxily reflect

ground water conditions . Hovrever, in some desert areas v^here substantial

deve.i.opi-ieriii has occiiri'cd, such ixr, the htirper, xvnto.l.opc, and llojf.vc iljver Valleys,

sufficient observations were made i.u the spring of 19^7 and i9i)0 to indicate the

trend in water ievel elevations dur'.ng this neriod. In the ].ancaster Easin

of the /jitelope Valley, for example, probably the most thoroughly develojjed

part of the Lahontain area, measirrements of 6l v;ells indicated a decline of

about 2 feet betvreen the spring of 1957 and the spring of 1953. During the

same period, water levels rose over a foot in the Upper Hojavc River Valley

and about a foot and one-half in the Middle Mojave River Valley, but declined

about a foot in the Lovrer Mojave River Valley. Average water levels in Harper

Valley increased about a foot betv/een the spring of 1957 and the spring of

1958. It should be noted, however, that the spring measurements in the

Lahontan area were made in ^•1arch, before the end of the wet season, so the

full effects of the wet year are not reflected.

/U.1 available vrater level data for the period between the summer of

1957 and the summer of 1958 for the Lahontan Region are tabulated in Volume

III, Appendix E, and a siJimmary of these data is presented in Table I8.

Historical changes in water level elevations at selected wells in basins in

the Lahontan Region are given on Plate 12B, and the locations of the wells

for vT^hich these water level fluctuations are shown are presented on Plate 8.
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Colorado River Basin Region No. 7

Observations of depths to ground water in this region indicated only

minor changes, amounting to less than two feet, in the average water levels

during tne period encompassed by this report. Here, as in other desert

areas, the number of v/ells measured in many ground water basins is small and

the observations may not truly reflect actual ground water conditions.

Average declines of up to one and one-half feet v^ere observed in

ground water basins for which only spring water level measurements were

available. For example, between spring of 1957 and spring of 1958^ the

water levels declined an average of about one and one-half feet in Borrego

and Morongo VeuLleys, while no average change apparently occurred in the

Twentynine Palms Valley. On the other hand, rises averaging about one foot

and one and one-half feet occurred in the Bristol and Chuckawalla Valleys,

v/here depth to ground water observations for the sximmers of 1957 aJ^d 195i3

are available. Such facts eniphasize the effect of the late spring rains

on groimd water replenishment, which is not reflected in observations made

in mid-I4arch. The largest range in observed depth to groiind water in the

region was found in the Coachella Valley, where a flowing well was observed

about three miles southwest of Mecca, and a depth to water of 532 feet was

observed in a vrell about five miles northeast of Palm Springs, adjacent

to the San Jacinto Ivfountains.

All available water level data for the period between the summer of

1957 and the surmer of I958 for the Colorado River Basin Region are tabulated

in Volume III, Appendix F, and summarized by basin in Table 19 . The historic

change in water level for well 10S/6E-21A1,3, located in the Borrego Valley,

is represented by the hydrograph on Plate 12B, and the location of this

well is shown on Plate 9'
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Santa Ana Region No. 8

Water levels in ground water basins in the fianta /-Jia Region generaJ-1,

rose between the summer of 1957 and the summer of 1958> in some cases as muc

as forty or more feet. This rise can be attributed to the spreading of loca

and imported water in artificial recharge projects, as v/ell as to naturaJ.

percolation of runoff from the year's heavy orecipitation. The available

water level measurements for the Uanta Ana Region for l~)'j)lf-'^6 are tabulated

in Volume III, Appendix G, and some pertinent statistics based on these

data are presented in Table 20. Ilydrographs of v/ells to indicate long-term

water level fluctuations in the region are delineated on Plate IJfB and the

locations of these v/ells are presented on Plate 10.
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Observed depth to ground water measurements indicated a significant

rise of the water level elevations of the ground water basins in the Coastal

Plain of Orange County. This is attributable, in part, to the deep percola-

tion of a portion of tlie discharge of tlie Ganta Ma River, which enters the

Coastal Plain belov; Prado Dam, suid the spreading of about 83,900 acre-feet

of unsoftened Colorado River water in the Santa Ana Forebay Area. In the

forebay, water level elevations rose an average of I6 feet from the summer

of 1957 to the summer of 195S. Despite the recovery in the forebay, water

level elevations to the west and south remained below sea level. The

maximum observed depth to ground water v;as '^h"] feet at a well about two

miles northeast of Orange. A minimvun depth to water of about ten feet vras

observed at a well about one-half mile north of Olive.

Piezometric levels in the East Coastal Plain Pressure Area rose an

average of about six feet between the summer of 1957 and the summer of 1958-

Throughout most of the basin, however, the levels remained below sea level.

Contours of ground water elevations presented on Plate I6 indicate that the

piezometric surface underlying the East Coastal Plain Pressure Area was a

maximum of kO feet below sea level near the Orange County- -Los Angeles

County line . There was another ground water trough approximately parallel

to the coast and about five miles inland, in the southwestern portion of

the pressure area. The existence of a landward gradient in the piezometric

surface provides conditions for the intrusion of sea water. This intrusion

appears to be continuing in the Sajita Ana gap.

Water level elevations rose in most of the major groiind water basins

in the Upper Santa Ana Valley, partic\ilarly near the San Gabriel Mountains.

Observations of depths to ground water in Cucamonga and Lytle Basins indi-

cated an average rice of over 35 feet.
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An exception to the general trend of improved ground water con-

ditions occiirred in Chino Basin, where the average water level elevation

declined about one and one-half feet between the summer of 1957 and the

summer of 1958. This decline may have continued into 1957-5^, because the

larger quantities of percolating waters occurring during the season may not

have as yet reached the main ground water body. In the northwestern

portion of the basin between the Cities of Claremont and Upland, depths

to water of over 585 feet v/ere observed, and at the southwesterly edge

of the basin, in the vicinity of Prado Uam, rising water was observed.

In B\mker Hill Basin, an average increase in elevation of about

two feet occurred between the spring of 1957 and the spring of 1958.

Observed depths to ground water ranged from ij-25 feet about one mile east

of Patton to flowing near Colton. Water level elevations in wells adjacent

to the Santa Ana River, two to three miles east of Colton, fluctuated

through a range of over 50 feet between the summer of 1957 and the summer

of 1958.

Ground vrater levels in the LJan Jacinto Valley, on the average,

appear to have remained essentially stable during 1957-58. However, the

hydrograph constructed for well No. i+3; lW-35-'J j^^j in- the ban Jacinto Valley,

on Plate 12B, indicates that the water level elevation at this well declined ]

feet between the spring of 19^1 and the spring of 1957 • f-laximum observed

depth to groTind water in this valley was on the order of 3IO feet. In

the Elsinore Valley, observed ground water levels indicate a rise of an

average of about four and one-half feet between the summer of 1957 and the

summer of 1958. Maximum and minimum observed depths to water in this area

were 360 feet and six feot, re:5pectively.
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San Diego Region No. 9

The general rise of water levels in the basins of the San Diego

Region indicates a considerable and much needed improvement in ground water

conditions between the siommers of 1957 and 1958- In this region, many of

the basins are small, with limited storage and carry-over capacity. In

the siommer of 1957> storage in these basins was at very low levels as a

result of the protracted drought which had extended throxjgh the five pre-

ceding years.

A rise of over ten feet in the average water level elevation was

observed in both Bonsall Basin in the San Luis Rey Valley, and San Pasqual

Basin in the Sem Pasqual Valley. Average water levels in Mission Basin

in the San Luis Rey Valley, and in Tia Juana Valley rose about four feet

and two and one-half feet, respectively. Although the observed water

level elevations are higher them the previous year in wells adjacent to

the coast line in the Mission Basin and Tia Juana Valley, observed water

level elevations remained below sea level, so conditions which permit the

intrusion of sea water continued to prevail.

Available measurements of depth to water for the San Diego Region

are tabiolated in Volume III, Appendix H, and pertinent statistics derived

from them are summarized in Table 21. Hydrographs of selected wells in

Region No. 9 are presented on Plate 12B, and the locations of wells for

which hydrographs are presented are shown on Plate 11.
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CHAPTER IV. QUALITY OF WATER AND SEA-WATER INTRUSION

The recharge of better than average amounts of stream flov in many

of the unconfined ground water basins of Southern California resulted in

general improvement of the quality of ground water of these basins. However,

very little improvement was noted in the quality of ground waters in confined

basins. The principal ^ra.ter quality problem in Southern California is still

the intrusion of sea v/ater in coastal ground water basins. In most areas,

saline fronts advanced during 1957-58 \nth very little, if any, mitigation

as the result of better water conditions.

'The following sections present suminary information on quality of

surface and ground waters and on the current status of sea-water intrusion.

Water Quality

Results of mineral analyses of surface and xmderground waters vary

considerably within the various basins, making detailed evaluations of changes

from year to year difficult and lengthy. Summary evaluations of sra.ter quality

changes are presented in the Bulletin No. 65 series of the Department of Water

Resources^, entitled "Quality of Surface Waters of CauLifornia", and the Bulletin

No. 66 series of Department of Water Resources, entitled "Quality of Ground

Waters in California''. Bulletins in these series for the year 195^ are current

being prepared. For the purpose of this Bulletin No. 39-58, mineral analyses o

water samples collected during 1957-58 at selected surface ajid ixnderground poin

in each basin vrere compiled. 'These analyses are presented in Tables 22 and 23.

The analyses shown are intended only to give a general indication of water qua-

lity at the various locations and are not necessarily representative of the

average conditions in a stream or basin.
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bea-'./rter Xntrusion

'Fne inovencno oi sea '.'ater Into the frcch vc/oe?' aquifers of coastal

r;round -..-ater bacins ox Liouthern Calirornia conLinued aurin;^ l)jy(-'j6. i'iio

Oxnard Plain Pressure Area of Ventura County., the West Coast Bauin of Lor,

An;:eles County,, and East Coastal Plain Pressu..c; iirea oi' Oran;'-;e County are

bhe major basins vhich experience this problem, a/id the statue ox' sca-vacer

intrusion in these basins is disci Lised hereafter. Because of limitation^ of

available information, other smaller basins which have experienced intrusion

are not treated.

A detailed description of the location and hydrolctyic features of the

afore -mentioned basins, as well as the history of sea-vatei" intrusion and .he

corrective measures undertaken, may be found in Bulletin ho. '^,9-^)7, Volu'ae I,

of this series of reports. A detailed study of sea-vater intrusion in Cali-

fornia as a ^/hole may be found in Department of Water Resources Bulle.-in iJo. b'j.

O-oiard Plain Pressure .'irea

Isochlors, outlining areas where chloride ion concentrations of 100 and

'^00 varts per jiilliion ( ;om; v.'ei-c xuuna in ;
:rouad ^/aters durin,; the c-:ring of 1V>''^

are presented on Pla-e Ij for the 0:mard Plain Pressure ;-irea. Ground water ie^'el

contours for Jtme, 1956, are also indicated on this plate, 'fhese data indicate

that movement of sea \,^tei- has been generally land'./ard during the past year and

that intrusion con>.inues in t-..'o apparently separated areas, one centering around

Port Hueneme and the other near Mugu Lagoon.

In the Port Hueneme area, a significant advance of sea crater into fresh

water accuiiers has occurred during the past year. In the area bet\.'een Hueneme

Road and Pleasant Valley Road, the lines of loO pp.:i and 500 ppm of chJ.orides
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advanced east'.-'&.rd for distances as great as 1,1^'0 feet, ..'ater leveJ contuurc

indlcate a ...urapin^i; depression a mile and one-half to the east oi this areo, and

a p-reater land', ard gradient in that direction. In the area just „est of Ventura

Road, the 100 opm and 500 ppin chloride lines moved northward 1,000 fee„. No

significant movement 'ras evident on the other fronts in this area, fhe maxiraum

land..ard advance of the ^OJ opm isochlor is now 1.8 miles, as compared -.'ith

l.i; miles in the spring of 1^57.

Fluctuations oi Lhe chloride content in veil lli/22:^-l.^J2,o,. near

Port Hueneme, I'rom l-^^u through ly'pb are presented graphically on Plate Ik.

In the vicinity of Mugu Lacoon, ohe extent of intrusion cannot be

accurately determined, because the absence of -v.-ater vrelis prevents the acuuisi-

tion of essential data, fhe luO and puu ppm chloriae lines -jxe sho"^ generally

in ohe same position for 191;b as for l;;;*:??'

Vfest Coast Basin

Sea water has intruded the fresh v/ater aquifers of ./est Coast Basin

along the entire coast line, boi-dering on Santa Monica Bay, from Palos Verdec

Hills to Ballona gap. i.ines of ecual chloride concentration of 250, 500, and

1,000 ppm for spring, 1950, are presented on Plate 15, together v.lth the -..ater

level contours for June, 1958.

In the spring of 1958, the 500 ppm isochlor was, on the average, a

ai.vi:-iicc of one and a Quarter miles inland from the coast, xhe 250 pnra isochlor

line is located an average distance of 1,000 feet farther inxand alon^.; ^he sea-

./ater front.

Between Manhattan Beach Boulevard and Kedondo Beach Boulevard is the

Experimental I'resh V/ater Barrier Project of the Los .Angeles County i'lood Control

Uistricc. I'his nroject is an effort tu retard the landward movement of sea water
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by injeccirif; x"re;;h ..r.ter into the intruded aquifer to bujld uo a l"ret;h '. ater

ridge. /iithoui;h my.ny miner:;.! rmalynes are r-vaiiable lor this area, the

picture presented is not entirely clear. It is evident that a considerable

ai'ea of less- than- 5>-'0-ppm-chloride './ater exists immediately inland from ^he

line of injection ueils . Landv;-ard of this area of injected v?ater are v;ells

vioh v.'aters containing more than l,uOO ppm of chloride. V/hether these hiph-

chloride waters originated vhen the leading edc? of the intrusion v;edge was

severed and driven inland by the injected fresh \/ater, or by the movement oi

high-chloride water around the ends of the fresh v.-ater barrier, is not yet

determined.

Fluctuations of the chloride content of water in well 3S/l^W-30Cil,S,

in Manhattan Beach, during the period 195^^ through 1957 are shown on Plaoe 1^4-

.

East Coastal Plain Pressure Area

Lines of ecual chloride concentration of 50, 100 and 500 ppm in the

East, Coastal Plain Pressure urea, for the spring of 195^^ sure presented on Plate

i6, which also shows v/ater level contours for June, 195^

•

Hea. water has intruded a considerable part of Santa Ana gap, and this

movement continued during 1957-5S- i'he 500 ppm isochlor line has advanced

inland as far as three miles, and as much as one -half mile along "ohe flanks

of the gap, indicating a rapid landward movement of sea water.

Fluctuations of ^.he chloride con-^ent of waters in v/ell 6S/lOW-6L2,Li,

in the 3anta /uia gap, during the period 1951 through 1958 are shown on Plate li;-.
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CHAPTER V

CONSTRUCTION ACTIVITIES AFFECTING WATER SUPPLY CONDITIONS

Although water -related construction activities are not in themselves

items of water supply, they directly affect v.-ater supply conditions in Southern

California. For this reason, a brief outline of the important activities occur-

ring during the 1957-5b season is presented belov.

Construction of Bams

Four dams were completed during the period encompassed by this report

and other projects vrere in various stages of complerion at the end of September

1958. The majority of these facilities are for water conservation, regulation,

and flood control. 'Table 2k lists the various dam projects with reservoir stor;

capacities over 100 acre-feet which were under construction during the I957-58

water year, together ^ri-th approximate dates of starting and completion and the

agencies responsible for the \/ork.

Colorado River Aqueduct

During 1957-58, 'The Metropolitan Water District of Southern Californi

continued construction work on the Colorado River Aqueduct aimed at completion

to i'ull capacity in 196O. Work was completed on enlargement of pumping plant

structures and installation of the sixth pumping unit at each plant.

Work continued on the addition oi' three pumping units to each plant s

that there will be a total of nine at each plant and the construction of the

third delivery line to each of these plants was v;ell advanced. Substantial pre

gress was made on construction of the second barrel of the double-barreled

syphon installations along the aqueduct. Construction of final- stage canal and
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siphon between San Jacinto tunnel and Lake Mathews was scheduled for I956-59.

'ITae entire program was on schedule and completion toy June, i960, appeared to

be ensured.

Main Conveyance and Distribution

Work vra,s carried forward on construction of the second ban Diego

Aaueduct. j.'he Can Die/-,o Water Authority had under contract the construction of

the northerly 2b, cs miles of the tj^.u-mile souuhern portion from six miles souLh

of the northern county line to Otay Reservoir. By June 30, 195b, about 3.5

miles ol' pipe had been laid. The remaining southern section was scheduled for

1958-59. During 1957-58, The Metropolitan Water District awarded construction

contracts for portions of the jh-mlle canal and pipeline sections of the aqueduct

leading from San Jacinto tunnel to six miles south of the north line of San Diego

County. The entire aqueduct is scheduled for completion in late 196O.

iTie Metropolitan v.'ater District continued construction vrark on the

Middle and Lower Feeders oi' its main distribution system, itork v/as completed on

the following sections of pipeline:

Middle Feeder - LaVerne to Baldwin Park
- Baldwin Park to South San Gabriel
- South San Gabriel to Garvey Reservoir

Vfork was 86 per cent completed on the Culver City Feeder, Fortuna Street to 11th

Avenue, and essentially completed on the same feeder from 11th Avenue to West-

minister Avenue. Construction was well along on the section of the Lower Feeder

from Santa Ana Canyon to the East Boundary of Los Angeles County. The latter

vrork was scheduled for completion in 14arch, 1959-
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