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kTE OF CALIFORNIA-RESOURCES AGENCY WILLIAM E. WARNE, Director

iPARTMENT OF WATER RESOURCES
. BOX 388

:ramento

April 9, 1964

Honorable Edmund G. Brown, Governor
and Members of the Legislature
of the State of California

Gentlemen:

I have the honor to transmit herewith Bulletin No. 39-62,
"Water Supply Conditions in Southern California during 196I-62."
This bulletin was prepared pursuant to Sections 225 and 226 of the
California Water Code, and is the 31st of a series which has been
published annually since 1932.

During the water year I96I-62 (October 1, I96I, through
September 30, I962) precipitation was somewhat above normal. However,
the accumulated deficiency of precipitation at Los Angeles during the
drought which has prevailed in Southern California since 19414- is equal
to approximately three years of normal precipitation.

Heavy rains during February 1962 contributed to heavy runoff
in streams, especially those in Santa Barbara and Ventura Counties.
In areas where surface flow was above normal, storage in surface reser-
voirs increased. Ground water supplies were replenished in most areas
by both local and imported water. The amount of water imported to
coastal Southern California from the Colorado and Owens Rivers decreased
from 1,375,600 acre-feet in I96O-6I to l,35i+,100 acre-feet in 1961-62.
Sea water continued to intrude coastal ground water basins, because of
continuing inland ground water extractions.

Sincerely yours.

>JU--^ f.k^t^^^

Director

Enc.



AOTHORIZATION

The California Legislature of 1929 enacted legislation desig-

nated Chapter 832, Statutes of 1929j quoted in part, as follows:

"SECTION 1. Out of any money in the state treasury not

otherwise appropriated, the sum of four hundred fifty thousand
dollars*, or so much thereof as may be necessary, is herey
appropriated to be expended by the state department of public
works in accordance with law in conducting work of exploration,

investigation and preliminary plans in furtherance of a coordi-
nated plan for the conservation, 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."

* Reduced by the Governor to $390,000.

Pursuant to this legislation the Division of Water Resources, predecessor

of the Department of Water Resources, undertook a series of hydrologic

investigations of the Southern California area. Subsequent sessions of

the Legislature provided funds for the continuation of these studies.

Initially, this included some investigation of the quality of irrigation

waters; later, pursuant to Chapter 1552, Statutes of 19^9^ this work was

expanded to include the study of pollution and degradation of waters of

the State. Current authorization for this work is set forth in Sections

225, 226, 229, and 12616 of the California Water Code.
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CHAPTER I. INTRODUCTION

Tills report is the 31st in tlie Bulletin No. 39 series, a water

supply report which has been published annually since 1932. The 31-year

period encompassed by this series of reports has seen dramatic changes in

the Southern California area. The population has increased from just over

two million to more than nine million during this span, and the resulting

changes in urban and agricultural developments have not only imposed con-

tinually increasing demands upon available water supplies, but have also

brought about changes in the regimen of the water requirements.

The original concept of the Bulletin No. 39 series, as stated in

the first issue, was to provide a "useful raanvial for all interested in

water development and supply in the South Coastal Basin." Although the

area encompassed by the report has been broadened to include all of

Southern California, and the scope of the report has been expanded to in-

clude additional items of water supply, the basic concept and purpose of

the report series remain unchanged.

The early reports of the Bulletin Wo. 39 series were limited to

publication of ground water level records in the Santa Ana, San Gabriel,

and Los Angeles River Valleys, and the West and South Coastal Plains.

Siibsequently, the area covered by the report was extended to include the

San Jacinto and Antelope Valleys, and a general water supply summary for

the southern portion of the State was added in 19^. The summary con-

tained information on precipitation, runoff, surface reservoir storage,

importations, water quality, and changes in ground water levels. This

suimnary has been continued in the present report.

-1-



To permit more rapid dissemination of data, the period covered

by the report was changed in 195^ from the calendar year to the \7ater year

(October 1 - September 30 )^ or precipitation year (July 1 - June 30 )^ a-s

the data permitted. The report area was also expanded at that time to

include the entire Southern District which today encompasses the area

shown on Plate 1, "Location of Southern District." In addition, discus-

sions of sea-water intrusion, weather modification operations, surface

water, and sewage discharges to the Pacific Ocean and its tidal estuaries

were added to provide a more complete description of water supply condi-

tions. Because of the widespread critical nature of the problems, the

discussion of sea-water intrusion has been expanded in this issue to in-

clude a larger number of threatened areas. Precipitation data have not

been included in the appendixes subsequent to Bulletin No. 39-5^^ published

in August i960.

Scope of Activity and Report

This report contains a discussion of water supply conditions in

Southern California for the I96I-62 season, with supporting basic data

compiled by the Department of Water Resources and other water agencies

operating in the Southern California area. Presented in the report are

data on precipitation, surface streamflow, and subsurface waters, includ-

ing consideration of both quantity and quality of these resources. Infor-

mation is also given on the activities of representative water agencies.

This material is intended for the use of water agencies and the public in

the study of surface and groiind water problems, and in the planning for

optimum use of California's water resources.
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Bulletin No. 39-62 is presented in three voliomes. Volume I

contains a description of the water supply conditions during the 196I-62

season. Volumes II and III consist of seven appendixes which contain

ground water level data for the year I96I-62 for the following regions

:

Central Coastal, Los Angeles, Lahontan, Colorado River Basin, Santa Ana,

and San Diego.

Also included in Volume III is Appendix G which contains a

listing of all data attributed to the U. S. Geological Siirvey for the

years 195^ through June of I961. These data supersede and correct data

published in the Bulletin 39 series for those years. These corrections

are required because of an error found in the machine procedures with

respect to the reference point used by the U. S. Geological Survey.

Methods and Procedures

The use of machine data handling procedures facilitated prepara-

tion of the appendixes to this report. Ground water level data were

placed on IBM cards, checked by computer, and tabulated by machine process.

In connection with this procedure, it was necessary to adopt a coding or

nximbering system to designate hydrologic units and ground water basins,

and wells . These coding systems are described in the following paragraphs

.

Areal Designation Code

The areal designation code for hydrologic units and ground water

basins is based on a decimal numbering system using the form 0-00.00;

however, in the appendixes of this report, machine limitations have

required the shortening of this to the form 00000. The number to the left
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of the dash (the first digit in the machine data) refers to the geographic

region as defined in Section 130U0 of the California Water Code, and

delineated on Plate 1. The two digits to the left of the decimal point

(the second and third digits in the machine data) refer to a hydrologic

unit. This \mit generally comprises a major watershed, which may include

areas overlying both watet-bearing and nonwater-bearing formations. For

simplication, the designation "hydrologic unit" is also given to groups

of small adjacent watershed areas, with similar hydrologic conditions,

which drain directly to the ocean. The Malibu Hydrologic Unit is an

exajnple of this type of watershed area.

The two digits to the right of the decimal point (the last two

digits in the machine data) 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 are shown on plates pertinent to Chapter III of this

volume, and on plates incorporated in Volumes II and III of this bulletin.

Well Numbering System

The well numbering system employed herein is the State Well

Numbering System also employed by the United States Geological Survey and

is referenced to the township, range and section subdivision of the

Federal Land Survey. It conforms to that used in all ground water inves-

tigations made by the United States Geological Survey in California and

has been adopted by the Department of V/ater Resources. A cross-index

between this numbering system and systems in common use by other agencies in

the Southern California area was published as Volume IV of Bulletin 39-57

•
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Under the adopted system each section is divided into 40-acre

plots, called lots, which are lettered as follows:

D



Precipitation

Precipitation data cover the 12-month period, July 1 through

June 30- This conforms to standard United States Weather Bureau practice.

Sewage Disposal

Sewage disposal data also cover the 12-month period, July 1

through June 30- This conforms to practice of local agencies.

Surface Runoff, Artificial Recharge, and Imported Water

Surface runoff, artificial recharge, and imported water data are

compiled for the water year, which comprises the 12-month period, October 1

through September 30«

Reservoir Storage

The quantity of water in storage in surface storage reservoirs

having individiial capacities in excess of 10,000 acre-feet is given as of

October 1 of each year.

Ground Water Levels

The appendixes to this report contain ground water level data

for the period July 1, I96I, throiigh June 30^ 19^2, with the exception of

Appendix G. Since ground water levels are generally lowest in the fall

(following the summer period of heaviest extraction), and highest in the

spring (following the winter period of recharge and reduced extractions),

the fall and spring measurements of ground water elevations are considered

to be the most significant, and the most representative of the actual con-

ditions of the ground water reserves. For this reason, most comparative

measurements are made in the spring and the fall.

-6-



In this report, the changes in ground water elevations are

related to the period spring to spring, generally approximating the period

April 1961 to April 19^2, in an endeavor to make the report as current as

possible. In a few instances, particularly when only annual measixrements

are collected, some other period must be referred to, corresponding to the

period of field measurements. Where such deviations are made, appropriate

notes are provided.

Prior Reports

Bulletin No. 39> entitled "Records of Ground Water Levels at

Wells," was first published in 1932 as a part of the Investigations ini-

tiated by Chapter 832, Statutes of I929. Since then, water levels at

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

39-W, and Bulletins Nos. 39-56 through 39-60. Bulletin No. 39-56; the

first of the n;irribered series, followed Bulletin No. 39-W without interrup-

tion in the annual continuity of data.

Since 1930^ many bulletins covering various aspects of the hydrol-

ogy of the South Coastal Basin have been published by the Department of

V/ater Resources and its predecessor, the Division of V/ater Resources, nearly

all of which have been based at least to some extent upon the basic data

collected and drawn upon for the Bulletin 39 series. These bulletins in-

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

cost of water for irrigation, water losses and evaporation data, ground

water geology, and evaluation of overdraft on ground water basins in

Southern California.

In addition, water condition reports are prepared by the Depajrt-

ment of Water Resources as of the first of each month from February throiigh
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May of each year. These reports contain forecasts of the anticipated r\m-

off for the ensuing April-July snowmelt period. The May 1 report contains

a section on groxind water conditions and a tabulation of groxind water

level data.

Contemporary Basic Data Reports

This report is one of several related reports issued periodically

by the Department of Water Resources, designed primarily to publish basic

hydrologic data and to present discussions of water supply conditions. Con-

current reports, not all of which are published annually, are listed below.

The year indicated in the title for the data reports listed below is that of

the latest publication for the area on subject matter concerned.

Bulletin
Series No .

23-61 Surface Water Flow for 1961 (formerly Sacramento-San Joaquin
Water Supervision) August 1963

65-61 Quality of Surface Water in California, i960 and I961, Part I -

Northern and Central California, August I963

65-59 Quality of Surface Waters in California, 1959, Part II -

Southern California, November I962

66-60 Quality of Ground Waters in California, i960. Part I - Northern
and Central California, November I963; Part II - Southern
California, December I963

68-62 Reclamation of Water from Sewage and Industrial Wastes, July 1,

1955 - June 30, 1962; June 30, I962

77-60 Groxind Water Conditions in Central and Northern California;

1959-60, January I963

9I-I Data on Wells in the West Part of the Middle Mojave Valley
Area, San Bernardino County, California; June i960
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Bulletin
Series No .

91-2 Data on Water Wells and Springs in the Yucca Valley -

Twentynine Palms Area, San Bernardino and Riverside Counties,
California; June i960

9I-3 Data on Water Wells in the Eastern Part of the Middle Mojave
Valley Area, San Bernardino County, California; August i960

91-^ Data on Water Wells in the Willow Springs, Closter, and
Chaffee Areas, Kern County, California; September I96O

9I-5 Data on Water Wells in the Dale Valley Area, San Bernardino
and Riverside Counties, California; March I96I

9I-6 Data on Wells in the Edvrards Air Force Base Area, California;
June 1962

9I-7 Data on Water Wells and Springs in the Chuckvra.lla Veilley Area,
Riverside County, California; May I963

91-8 Data on Water Wells and Springs in the Rice and Vidal Valley
Areas, Riverside and San Bernardino Counties, California;
May 1963

9I-9 Data on Water Wells in Indian Wells Valley Area, Inyo, Kern,
and San Bernardino Counties, California; May I963

Summary of I96I-62 Water Supply Conditions

The drought that has prevailed in Southern California since 19^^

was partially alleviated during the I96I-62 season as a result of the some-

what above-normal precipitation which occurred in most of this area.

However, the accumulated deficiency of precipitation is still quite large;

at Los Angeles, for example, this deficiency is approximately U5 inches,

which is equivalent to about 3 years' normal rainfall in that area.

Heavy rains between February 7 and February 25 produced more

than 50 percent of the total seasonal precipitation, contributing to heavy

runoff. This was particularly evident in streams draining the Santa Ynez

and Topa Topa Mountains in Santa Barbara and Ventura Covinties where the
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heaviest rains occurred. In contrast, runoff in the Santa Ana River

system and in streams in San Diego County was below normal. In areas

where above-normal runoff occurred, the amount of water stored in sxirface

reservoirs increased.

The amount of water imported to coastal Southern California

decreased from 1,375,600 acre-feet during I96O-61 to 1,35^,100 acre-feet

dviring I96I-62. This decrease can probably be partially attributed to

the above-normal precipitation in the area. Despite the above-normal

precipitation the local water supply conditions in Southern California are

still far below normal. It is apparent that a number of years of above-

normal precipitation, plus the continued importation of water will be

required to meet present needs. In addition, since most of the local

supplies are committed in meeting these needs, any increased demands must

be met by increased imports

.
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CHAPTER II. SURFACE WATER SUPPLY CONDITIONS

The 196I-62 season was one of normal or above-normal precipita-

tion in most of Southern California; as such, it was the third year that

has interrupted a series of years of subnormal precipitation which began

in 19^5. However, dry watersheds and depleted ground water basins absorbed

much of the precipitation so that runoff did not in all instances reflect

the precipitation picture, particularly in the area south of the City of

Los Angeles. Surface water supply and disposal conditions are discussed

in the following pages, including aspects of precipitation, storage in

surface reservoirs, imports, runoff to the ocean, and sewage discharges to

the ocean.

Precipitation

Precipitation in coastal Southern California, as measured in

terms of percent of mean for the 50-year period I897-98 through 19^+6-4-7,

was near normal in San Diego County, increasing in a northerly direction,

reaching a maximum aro\ind the latitude of Santa Barbara County, then de-

creasing to around normal in northern San Luis Obispo County. It was

above normal in the northern desert areas and generally below normal in

the Colorado River desert area. This general distribution may be seen

from an inspection of Plate 2, "Precipitation during I96I-62 in Percent of

50-Year Mean Precipitation." Table 1, which lists the 196I-62 precipita-

tion in inches and in percent of the 50-year mean for selected stations,

presents essentially the same picture.

The general effect of the 196I-62 season on the long-range water

supply picture is indicated on Plate 3, "Representative Precipitation
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Characteristics in Southern California." From this plate it may be seen

that, while above-normal rainfall occurred in much of the northern part of

the area, the deficit which has accumulated diiring the drought period and

which has prevailed since 19^5^ approximates two to three years of normal

precipitation.

TABLE 1

SEASONAL AND MEAN PRECIPITATION AT
SELECTED STATIONS IN SOUTHERN CALIFORNIA



The importance of these February rains to the seasonal picture

is suggested by the cumulative monthly precipitation at selected stations,

presented in Table 2.

To provide representative values for seasonal precipitation

over the hydrologic units and regions in Southern California, the seasonal

precipitation (in percent of the 50-year mean) at individioal stations in

an area is averaged. The result is designated the areal average precipi-

tation index for that area. For hydrologic regions, an arithmetic average

of the areal precipitation indexes for the areas within the region is used.

These areal and regional average precipitation indexes are presented in

the following sections, with a discussion of precipitation characteristics

in each of the hydrologic regions in Southern California during the I96I-62

season.

Central Coastal Region (No. 3) - ( Santa Barbara and San Luis Obispo Counties )

Precipitation data for those hydrologic units in the Santa Bar-

bara and San Luis Obispo portions of the Central Coastal Region are pre-

sented in Table 3; tiie location of the units are shown on Plate 6.

Precipitation in this area varied from a minimum of 96 percent of the mean

for the 50-year period, 1897-98 through 19^-^7, in the Arroyo Grande Group

to a nnximum of I66 percent of the mean in the Cambria Group. Seasonal

precipitation at the City of San Luis Obispo was almost 26 inches, and at

the City of Santa Barbara 26.4 inches were recorded. In general, the

indexes are somewhat higher in Santa Barbara County than in San Luis Obispo

County, as can be seen from Table 3' The regional average of precipitation

index for the 33 stations in this region was 124 percent of the mean.

13-
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TABLE 3

AVERAGE PRECIPITATION INDEXES FOR HYDROLOGIC
UIIITS IM CENTRAL COASTAL REGION (NO. 3)

FOR THE 1961-62 SEASON



Ventura River Valley and Santa Clara River Valley Units. Precipitation,

as measvired at the U. S. Weather Bureau Station located atop the Federal

Building in downtown Los Angeles, amounted to 18.8 inches or 127 percent

of the '^0-yea.T mean.

TABLE k

AVERAGE PRECIPITATIOi; UIDEXES FOR
HYDROLOGIC UNITS IN LOS ANGELES REGION (NO. k)

FOR TIffi 1961-62 SEASON



Lahontan Region (No. 6) -
( Southern Portion )

In the southern portion of the Lahontan Region, the areal

average precipitation indexes, presented in Table 5> range from a minimum

of 71 percent in Riggs Valley to a maximum of I83 percent in Deep Springs

Valley; the regional precipitation index was 129 percent. It is noted

that most of the higlier values were found in the more northerly hydrologic

units but, because of the small number of precipitation stations and the

occvirrence of localized summer thunderstorms, these index figiores may not

be truly indicative of areawide characteristics.

TABLE 5

AVERAGE PRECIPITATION DOEXES FOR
HYDROLOGIC UNITS Hi LAHOIWAN REGION (NO. 6)

FOR THE 1961-62 SEASON



No weather modification activities were reported for this area

during the 19dl-62 season.

Colorado River Basin Region (No. 7)

Available data indicate that the areal average precipitation

index in this region ranged from a minimum of 32 percent of the 50-year

mean in the Needles Valley to a maximum of 112 percent of the mean in the

Twentynine Palms and Means Valleys . The regional precipitation index was

7^ percent for the 196I-62 season. However, a paucity of observation

stations in this region, coupled with the highly localized effects of

thundershowers , suggests that the indexes given in Table 6 may not be

truly indicative of actual areawide conditions.

There were no reports of weather modification activities in

this region during the I96I-62 season.

Santa Ana Region (No. 8)

The areal average precipitation indexes for the 196I-62 season

in the Santa Ana Region, as shovm in Table '] , range from a minimum of

73 percent of the 50-yea-r mean at Cajalco Valley to a maximum of 109 per-

cent in the coastal plain; the regional average precipitation index was

101 percent. Measured seasonal precipitation at the U. S, V/eather Bureau

Stations in Santa Ana and San Bernardino amounted to 13.9 and l4.0 inches,

respectively, or 98 and 82 percent of the mean.

Weather modification operations were conducted by the San

Bernardino Valley Municipal Water District in the Santa Ana River water-

shed dviring the I96I-62 season. A total of 3,5^^ hours of operation was

-18-



logged, using ground-based silver iodide smoke generators during the

period from October 1, 196I, through May 1, I962.

TABLE 6

AVERAGE PRECIPITATION INDEXES FOR
PIYDROLOGIC UNITS IN COLORADO RIVER BASIN REGION (NO.

FOR Tp: 1961-62 SEASON
7)



TABLE 7

AVERAGE PRECIPITATION INDEXES FOR
HYDROLOGIC UNITS IN SANTA ANA REGION (NO. 8)

FOR THE 1961-62 SEASON



TABLE 8

AVERAGE PRECIPITATION IITOEXES FOR
HYDROLOGIC UNITS IN SAI^J DIEGO REGION (NO. 9)

FOR THE 1961-62 SEASON
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stream in question. The historical seasonal unimpaired runoff of selected

streams, for the period 189^ to the present, and the accumulated deviation

of this runoff from the long-term mean are delineated on Plate k, "Repre-

sentative Runoff Characteristics in Southern California." The estimated

seasonal unimpaired runoff (runoff unaffected by the works of man) at

Arroyo Seco near Pasadena was 90 percent of the 53-year mean. Values for

the Santa Ana River near Mentone, Sespe Creek near Fillmore, and Huasna

River near Arroyo Grande were k'J percent, 201 percent, and ll4 percent

of the mean, respectively.

Runoff in streams in San Diego County was notably below normal

during the 196I-62 season. This is apparently related to the previoxisly

noted fact that precipitation in this area was relatively less than in

most parts of coastal Southern California. The estimated unimpaired r\anoff

of Cottonwood Creek at Morena Dam was only 3 percent of the mean for the

53-year period 189^4-95 through 19U6-U7, while Santa Ysabel Creek at

Sutherland Dam was 8 percent of the mean.

Runoff in streams in and adjacent to the easterly desert areas

was generally near normal. The estimated seasonal unimpaired runoff of

the Owens River below Long Valley was 1^3,000 acre-feet, or 85 percent of

the 53-yea'r mean. Runoff in Rock Creek, as meas\u"ed near Valyermo, was

95 percent of mean. The unadjusted seasonal runoff in the Colorado River

as measured at Lee's Ferry, Arizona, ^^ra,s 123 percent of normal.

Discharge to the Pacific Ocean and Tidal Estuaries

During the 196I-62 season, substantial amounts of \ra.ter flowed

into the Pacific Ocean and tidal estuaries despite efforts of Southern

-2U-



California vrater agencies to conserve and use such flows for water supply-

purposes. However, a large part of these flov/s represented runoff from

urban areas near the coast or high intensity flood flows which, by their

natiore, are not economically susceptible of storage and conservation.

Table 10 presents data for the 196I-62 season on discharge to

the ocean as measured near the coast on the larger streams draining a

major portion of coastal Southern California. For co::iparative purposes,

data for the preceding year are also included in the table. The 196I-62

discharge to the ocean was 10 times that of the previous year for the I8

streams for which records are available. This vra.s primarily a direct

result of the concentration of the season's precipitation in the month of

February. As would be anticipated from the precipitation pattern previously-

described, nearly 75 percent of the discharge to the ocean during the

1961-62 season was from the Santa Clara, Los Angeles, Ventura, and Santa

Ynez Ri-vers.

Storage in Surface Reservoirs

In accompaniment to the general crater supply picture previously-

described, the amount of local water stored in Southern California reser-

voirs increased in most regions during the I96I-62 season, although effects

of the prolonged drought which commenced in 19^5 are still apparent. The

amount of -water in storage in selected resei-voirs in or supplying v/ater to

Southern California is presented in Table 11 for both October 1, I96I, and

October 1, I962.

In coastal Southern California, the amount of local water stored

in surface reservoirs with individual capacities of 10,000 acre-feet or

25-



TABLE 10

ESTIMATED SEASONAL DISCHARGE TO THE PACIFIC OCEAN
AND TIDAL ESTUARIES FROM SELECTED STREA14S

IN SOUTHERN CALIFORNIA DURING
1960-61 Airo 1961-62

Str^m
Discharge, in acre-feet

1960-61 : 1961-62

Central Coastal Region

Santa Maria River
Santa Ynez River

Los Angeles Region

Ventura River
Santa Clara River
Ballona Creek
Dominguez Channel
Los Angeles River

Los Cerritos Channel
San Gabriel River

Santa Ana Region

Santa Ana River
Peters Canyon Drain

San Diego Region

Aliso Creek
Trabuco Creek
San Juan Creek
Santa Margarita River
San Luis Rey River

TOTALS

70
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waters, including the Owens Aqueduct system, contained 373,100 acre-feet

of water in storage, or 53 percent of total capacity, on October 1, I962.

This was a slight increase over the amount of these waters in storage on

October 1, 1961.

In San Diego County, the total water in storage as of October 1,

1962, amounted to 82,800 acre-feet, or 12 percent of storage capacity, a

decrease of 2,300 acre-feet from the previous year, despite the importa-

tion of 171,760 acre-feet of Colorado River water during the I96I-62 water

year. These values reflect the scarcity of runoff in the county during the

year.

The total amount of water stored in three major reservoirs of the

Los Angeles Department of Water and Power in the Owens Valley increased

from k6 percent of capacity on October 1, I961, to 60 percent of capacity

on October 1, 19^2 . These reservoirs are used primarily for the regulation

of flow througli the Los Angeles Aqueduct.

Vfaters stored in the major reservoirs of the Colorado River

amo\anted to 25, 5^40,000 acre-feet as of October 1, I962. This was 19 per-

cent more than the amount of water stored in these reservoirs on October 1,

1961.

Colorado River Diversions

Diversions of water from the Colorado River by principal water

agencies in California during the 196I-62 water year amounted to approxi-

mately i^-, 991,3^0 acre-feet. This is a decrease of about 122,200 acre-feet

from the volume diverted dxjring the 1960-61 season. Table 12 presents

quantities of water diverted by each principal agency diiring the I96O-61

and the 19d1-62 water years.

-29-



TABLE 12

QUANTITY AND PERCENT CHANGE IN AIvIOUOT OF WATER
DIVERTED FROM THE COLORADO RIVER FOR USE IN

CALIFORNIA DURING I96O-6I AND I96I-62

Agency '.



of Southern California totaled about 990, 4lO acre-feet diuring the water

year, an increase of about 5-4 percent over the previous year. Data for

the 1960-61 and I96I-62 water year deliveries of Colorado River water to

each of the coastal counties are presented in Table 13 . The difference in

the values for the volume of water measured at the Hayfield Pumping Plant

and the sum of the deliveries to the various counties shown in Table 13 is

accounted for by unavoidable aqueduct and distribution system losses.

Change of storage in Lake Mathews is also a contributing factor to the

system balance.

TABLE 13

COLORADO RIVER WATER IMPORTED TO COUWTIES
IN COASTAL SOUTHERN CALIFORNIA
DURING 1960-61 AND I96I-62

County



the coast, amoxinted to approximately 800,000 acre-feet during the I96I-62

fiscal year. This is about 7 percent more than that discharged during the

previous year. The amount of effluent discharged through each outfall

during the 196I-62 season, con5)ared with discharges during the I96O-61

season, is shown on Table Ik.

TABLE Ik

SB7AGE DISCHARGED TO THE PACIFIC OCEAl^ MID TIDAL ESTUARIES
FROM MAJOR DISPOSAL FACILITIES H'J SOUTHERN CALIFORI^IA

DURING 1960-61 AND I96I-62



attributable to the limitation on the water supply of the City of Tijuana.

A partial diversion of sewage from the City of Tijuana from the outfall

sewer, for testing purposes, and on March 23, 1962, a complete diversion

of sewage for disposal south of the city, also contributed to this reduction.

-33-





CHAPTER III. GROUND WATER SUPPLY CONDITIONS

Ground water supply conditions improved somewhat in the coastal

area of Southern California during the I96I-62 season, the extent of im-

provement depending on local water supply picture. A comparison of ground

water level measurements made in the spring of 1962 with those made during

the previous spring indicates that ground water levels generally rose in

the more northerly areas, while only a minor rise, if any, was noted in the

ground water levels in the southerly areas . As would be expected, ground

water levels rose substantially in many of the smaller basins, but showed

only moderate rises in the larger basins.

A brief summary of the ground water supply conditions during the

1961-62 season is presented in this chapter for each of the hydrologic

regions in Southern California. It includes discussions of ground water

levels and, where applicable, artificial recharge activities which effect

such levels.

Central Coastal Region (No. 3)

( Santa Barbara and San Luis Obispo Counties)

Between the spring of I96I and the spring. of 1962, ground water

level elevations rose moderately in most of the basins for which data are

available. Exceptions to the general increase were San Simeon, Santa Rosa

and Toro Basins. However, there is a paucity of data for these basins so

that the true picture of the ground water table may not be indicated. De-

spite this moderate rise, water levels remained below sea level in portions

of the South Coast Basins (Santa Barbara County).

The estimated avereige changes in ground water levels in basins in

this region are given in Table 15, and available ground water level data

-35-
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for the Central Coastal Region, for the period July I96I through June 1962,

are tabulated in Volume II, Appendix A. In Table 15 and the five similar

tables that follow, the change in ground water elevation may or may not

have been calculated for those wells which showed the maximum or minimum

depth to ground water. Hydrographs of selected wells, whose locations are

given on Plate 6, "Location of Wells at Which Water Levels are Shown -

Central Coastal Region (No. 3)/' are presented on Plate 12A.

In the Upper Salinas Valley, ground water levels in the Paso

Robles Basin rose in elevation an average of approximately eight feet.

Depths to ground water ranged from flowing, at a well 8 miles north of

Templeton, to 229 feet below the ground surface 2 miles east of Paso Robles.

In the San Luis Obispo Group, the average elevations of ground

water rose from one foot in the Los Osos Basin to 10 feet in Morro Basin.

Observed depths to ground water ranged from 8 feet below the ground surface,

approximately 2.5 miles southwest of San Luis Obispo, to more than UO feet

near the south limits of the City of Morro Bay.

Observations of ground water levels in the Arroyo Grande Group

indicated the ground water surface elevation rose an average of 10 feet

between the spring of I96I and the spring of I962. Observed depths to

ground water ranged from I.5 feet below the ground surface, at a well lo-

cated 6.5 miles east of Grover City, to more than 3OO feet, 9-5 miles south-

west of Grover City.

All ground water basins in the Santa Ynez River Valley showed a

rise in water surface elevations, varying from a rise two feet in the Head-

water Subarea to about six feet in the Lompoc and Buellton Subareas

.

-39-



In the South Coast Basin of Santa Barbara County, ground water

levels rose in all basins, with depths to ground water indicating an aver-

age rise ranging from four feet in the Gtoleta Basin to a maximum average

of nine feet in the Carpinteria Basin. However, static water ground levels

at many of the wells in these basins remained below sea level (as much as

50 feet below sea level in the Goleta Basin) during the entire season.

Thus, conditions favorable to sea-water intrusion continued.

Los Angeles Region (No. k)

Ground water surface elevations in ^^^5 of the 57 basins in this

region for which data are available indicated rises, some as much as 50

feet. Declines of from 1 to 6 feet were observed in several of the smaller

basins of San Gabriel Valley and the Upper Sajita Ana Valley of Los Angeles

County. Ground waters continued below sea level in most of the coastal

ground water basins during the entire year, and sea water continued as a

threat to the deterioration of the quality of ground waters within these

basins.

Estimated average changes for selected ground water basins in the

Los Angeles Region are presented in Table I6, and a complete tabulation of

available data for that region for the 196I-62 season is presented in Vol-

ume II, Appendix B. Historical fluctuations of ground water levels at

selected wells, whose locations are shown on Plate J, "Location of Wells

at Which Water Level Fluctuations are Shown, Los Angeles Region (No. h),"

are graphically indicated on Plate 12A.

In Ventura County, ground water level observations indicated

that a substantial rise in all ground water elevations occurred between

-iK)-
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the spring of I96I and the spring of 1962, documenting the significantly

above-normal precipitation for that area. Notahle rises were in Ojai and

the Oxnard Porebay Basins where average rises of kl and 30 feet, respec-

tively, were recorded. Approximately 51jOOO> acre-feet of waters were re-

leased from the Piru to the Santa Clara River and spread in Piru Basin and

Oxnard Plain Forebay Area, which aided substantially in the rise of ground

water surface elevations. However, despite the above-normal precipitation

and water spread, the piezometric levels in a portion of the Oxnard Plain

continued below sea level, maintaining conditions favorable to the intru-

sion of the ground water basins by sea water. The extent of this intrusion

is discussed in detail in Chapter IV.

Measured depths to ground water in Ventura County and tributary

areas varied from flowing, at a well located O.5 mile north of Del Valle

in Eastern Basin, to over 600 feet below the ground surface 3 miles north-

west of Somis in the East Las Posas Basin.

Ground water surface elevations in the basins of the Coastal Plain

of Los Angeles County generally rose between the spring of I96I and the

spring of 1962, ranging from no change in the Los Angeles Forebay Area to

three feet in the Santa Monica Basin and the Central Basin Pressure Area.

Exceptionally large rises were noted in the Montebello Forebay and Whittier

Areas, where ground water levels rose 12 and 7 feet, respectively. These

rises resulted from the spreading of approximately 117,000 acre-feet of

water in the Montebello Forebay Area during the I96I-62 water years. In

the West Coast Basin, over U,000 acre-feet of fresh water were injected

through a series of injection wells at the sea-water intrusion barrier

project in that basin.

.hS-



Piezometric levels at wells throughout a large portion of the

Coastal Plain of Los Angeles County continued to be below sea level dur-

ing the 1961-62 season. The lowest elevation of the depression in pie-

zometric levels in the West Coast Basin, in the spring of I962, was about

95 feet below sea level in the vicinity of Alameda Street and Sepulveda

Boulevard in the southeastern portion of the basin. Tliis was slightly

higher than that observed in I961. In the Central Basin Pressiore Area,

piezometric water levels were observed to be as much as ihQ feet below

sea level on the northeast slope of the Dominguez Hills.

In the San Fernando Valley, observations of ground water levels

indicated little or no change in ground water surface elevations, except

in the Tujunga and Verdugo Basins where rises of eight feet were observed.

These basins, however, are small in area and abut the foothills of the

San Gabriel Ilountains. Depths to ground water varied from flowing, at a

well one mile southwest of Northridge, to approximately 390 feet below

the gro\md surface in Tujunga.

Ground water surface elevations varied widely in the San Gabriel

Valley, ranging from an average rise of 52 feet in the Upper Canyon Basin

to a decline of 6 feet in the Claremont Basin. In the f-feiin San Gabriel

Basin, the largest basin in the valley, the average change was a rise of

two feet. Depths to ground water at wells in the San Gabriel Valley

ranged from flowing, at a well 3 miles west of Pomona, to more than ^4-70

feet below the ground surface, at a well I.5 miles northeast of Glendora.

In the Los Angeles County area of the Upper Santa Ana Valley, ob-

served ground water levels indicated declines in all basins, except Chino

which remained stable, with Claremont Basin having an average decline of

six feet.

.U9-



Lahontan Region (Mo. 6) - (Southern Portion)

Ground water level changes in the Lahontan Region were of minor

magnitude in most ground water basins. Maximum changes in groiind water

surface elevations were in the Lancaster Basin of Antelope Valley where

an average decline of three feet was observed, and Neenach Basin, also in

the Antelope Valley, where ground water levels rose an average of six

feet. It should be noted, however, that there is a paucity of wells in

most ground water basins in the Lahontan Region in which depths to groimd

water are observed. Therefore, the average changes in levels shown in

Table IT may not be truly indicative of regional ground water conditions.

The maximum depth to ground water observed in the region was 676 feet be-

low the gro\md surface, at a well located about 5 miles west of Hesperia

in the Upper Mojave River Basin.

Groirnd water level data of the Lahontan Region for the 196I-62

season are tabulated in Volume III, Appendix C, and a summary of the data

is presented in Table IT. Historical changes in groimd water elevations

at selected wells in the southern portion of the Lahontan Region, are de-

picted on Plate 12B. The location of these wells is shown on Plate 8,

"Location of Wells at Which Water Level Fluctuations are Shown, Lahontan

Region (No. 6)."

Colorado River Basin Region (No. T)

Between the spring of I961 and the spring of 19^2, there was

little or no change in ground water surface elevations in most groimd

water basins for which data were available . In the basins where a change

in levels was noted, a downward trend was indicated with the maximum

indicated decline being an average of three feet in Deadman Valley in
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San Bernardino County. There are, however, few wells for which data are

available in most of the basins in this region. Therefore, the average

of changes presented in Table l8 may not truly reflect regional ground

water conditions. Depths to ground water in the Colorado iiiver Basin

Region ranged from ground surface at a number of flowing wells in the

Coachella Valley southeast of the tovm of Coachella, to more than 5^0 feet

below the ground svirface, at a well located approximately one mile north-

east of Palia Springs, also in the Coachella Valley.

All available ground water level data for the Colorado River

Basin Region, for the period July 1961 through June 19^2, are tabulated

in Volume III, Appendix D, and are summarized by ground water basin in

Table I8. Historical ground water levels for well 10S/6E-21A1, S, located

in Borrego Valley, are depicted in a hydrograph on Plate 12B. The loca-

tion of this well is shown on Plate 9, "Location of Wells at IThich Water

Level Fluctuations are Shown, Colorado River Basin (No. 7)-"

Santa Ana Region (No. 8)

In the Santa Ana Region, ground water levels varied over a wide

range between the spring of I961 and the spring of 1962. Fifteen of the

23 basins for which data were available showed rises in ground water sur-

face elevations. In many of the basins where rises in ground water sur-

face elevations were indicated, there were large amounts of local and/or

imported waters spread for the recharge of the underground supply. Ap-

proximately 205,200 acre-feet of Colorado River water were spread in the

Santa Ana Forebay Area of the Anaheim Basin, for this purpose. As a re-

sult, the average ground water level in the area rose about 11 feet be-

tween the spring of I961 and the spring of I962.
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Available ground water level measurements for the Santa Ana Re-

gion for the period July 1961 through Jxine 1962 are tabulated in Volume

III, Appendix E, and the average change in ground water surface eleva-

tions for selected ground water basins is presented in Table I9. Hydro-

graphs of wells depicting long-term water level fluctuations in the region

are delineated on Plate 12B. The location of these wells is shown on

Plate 10, "Location of Wells at Which Water Level Fluctuations are Shown,

Santa Ana Region (No. 8)."

The maxiraum observed depth to ground water in Oranrje CoTinty was

approximately 330 feet below the [rr-ound surface, at a well located approx-

2 miles northeast of Oran'^e in the Santa Ana Forebay Area. The minimum

observed depth from f,round surface to ground vra,ter was one foot, at a well

located approximately three miles west of Anaheim in the Anaheim Basin

Pressure Area. In the Anaheim Basin Pressure Area, observed piezometric

water levels indicated an average rise of approximately 11 feet between

the spring of I961 and the spring of I962, which can be attributed to

spreading operation in the Santa Ana Forebay Area . Despite this rise in

water levels, ivater surface elevations throughout most of the basin re-

mained below sea level, and conditions conducive to sea-water intrusion

continued

.

In the Upper Santa Ana Valley, ground water levels rose in most

basins for which data were available , These increases ranged from 2 feet

in Riverside Basin to more than 20 feet in Coldwater Basin, much of which

can be attributed to spreading operations. Depths to ground water in

wells in the Upper Santa Ana Valley ranged from zero or rising water just

upstream of Prado Dam to more than 5OO feet below the groiind surface, at
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a well located approximately 2 miles northeast of Upland in the Chino

Basin.

Ground water levels in the San Jacinto Valley showed an average

decline of approximately k feet between the spring of I961 and the spring

of 1962, and depths to groimd water varied from 13 feet below the ground

surface in Palomar Valley to more than 3OO feet, at a well 2 miles south

of Valle Vista. A hydrograph for well 43/1W-35Q1, in the San Jacinto

Valley, depicting the historical changes in groxxnd water elevations, is

presented on Plate 12B.

San Diego Region (No. 9)

During the 196I-62 season, vrater levels rose in 13 of the 23

ground water basins for which data were available in the San Diego Region.

The greatest indicated rise was in the San Jiian Creek Basin of San Juan

Valley in the northeastern part of the region, where a rise of 12 feet was

noted. On the other hand, Warner Valley in the Lake Henshaw area of San

Diego showed a decline of approximately five feet between the spring of

1961 and the spring of I962. In the balance of the basins, the indicated

changes were small. Gro\md water surface elevations remained below sea

level in several coastal basins of San Diego County, including Tia J\iana

Basin, San Dieguito Basin, and Mission Basin on the San Luis Rey River,

thereby maintaining conditions which are conducive to sea-water intrusion.

Ground water level measurements for the San Diego Region, for

the period July I961 through June I962, are tabulated in Volume III,

Appendix F, and average changes in ground water levels are suimnarized on

Table 20. Ilydrographs of ground water levels for selected wells in this

-61-
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region are presented on Plate 12B; the location of these wells is shown

on Plate 11, "Location of Wells at IThich Water Level Fluctviations are

Shown, San Diego Region (No. 9)."

Artificial Recharge

The replenishment of ground water basins by artificial recharge,

as a means of conserving surface runoff and regulating imported water, is

widely practiced in Southern California. Approximately 520,000 acre-feet

of local and imported waters were reported as being spread or injected at

kO ground water recharge projects during the I96I-62 water year. Of this

total amount, about 398^000 acre-feet, or 77 percent, consisted of imported

Colorado River \ra.ter. This represented an approximate 100 percent increase

over the amount spread during the previous year. Essentially all of this

imported supply was spread in the Montebello Forebay Area of the Central

Basin in Los Angeles County and the Santa Ana Forebay Area of the Anaheim

Basin in Orange County, In the Montebello Forebay Area, 1,0^3 acre-feet

of water were also spread; this water was produced by the new Water Recla-

mation Plant of the County Sanitation Districts of Los Angeles Coimty at

Whittier Narrows. The Bulletin 68 series of reports describes the recla-

mation of water from sewage and industrial wastes in more detail.

These artificial recharge activities played an important role in

increasing the amounts of water stored in most basins of the coastal plain,

or in retarding the decline of water levels in other basins. The measured

or estimated amounts of artificial recharge to the underground reservoirs

at the various projects diiring the I96I-62 '-^ter year are tabulated on

Table 21.
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TABLE 21

SUI'IMARY OF PRINCIPAL GROUND WATER RECHARGE ACTIVITIES
IN SOUTHERN CALIFORNIA DURING I96I-62 WATER YEAR

I^drologic unit
Areal

: Designation:
:Code Number:

Agency
;onducting
spreading
operation^

Number of
projects
operated

: Reported or
: estimated
: amount
: spread, in
: acre-feet

Ojai Valley-



SU^t.I/VRY OF PRINCIPAL GROUND WATER RECHARGE ACTIVITIES
IN SOUTHERl^J CALIFORNIA DURDIG I96I-62 WATER YEAR

(continued)



SUl-MARY OF PRINCIPAL GROUin) WATER RECHARGE ACTIVITIES
ra SOUTHERN CALIFORNIA DURDJG I96I-62 WATER TEAR

( continued)

SGRSC-San Gabriel River Spreading Corporation; SAVIC-Santa Ana Valley
Irrigation Company; TV/C-Temescal Vfeter Company; UWCD-United Water Con-
servation District; VCFCD-Ventiora County Flood Control District.

b. Project discontinued on 4-17-62 by action of Ventura County Board of
Supervisors

.

c. Includes 4^ii-50 acre-feet of softened Colorado River water.
d. The 117,^00 acre-feet of vrater reported spread in the Montebello Forebay

Area is composed of 1,000 acre-feet of reclaimed sev/age from Whittier
Narrows Treatment Plan, a portion of the 208,000 acre-feet of Colorado
River crater purchased for replenishment, and local water. An indetermi-
nate amount of tlie imported water purchased for spreading is infiltrated
in the unlined channels of the San Gabriel River and the Rio Hondo be-
tween point of release and the points of diversion to the spreading
grounds

.

e. Total quantity is unsoftened Colorado River water.

f. Includes about 1,350 acre-feet of unsoftened Colorado River water.

g. Includes about 2ij-,800 acre-feet of xmsoftened Colorado River water,
h. Includes about 1,000 acre-feet of unsoftened Colorado River water.
i. Includes about 2,000 acre-feet of unsoftened Colorado River water,

j. Includes about 50 acre-feet of vinsoftened Colorado River water.
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CHAPTER IV. QUALITY OF WATER AND
SEA-WATER IIWRUSION

During I96I-62, the principal water quality problem in Southern

California continued to be the intrusion of sea water in coastal grovmd

vrater basins. During this period, the saline fronts advanced in most

areas under surveillance. The following sections present summary infor-

mation on quality of surface and ground waters, and on the current status

of sea-vra.ter intrusion.

Water Quality

Resxilts of mineral analyses of surface and ground waters indi-

cate considerable variations exist within the different basins, making

detailed evaluations of changes from year to year very complex. Since

comprehensive evaluations of crater quality changes are presented in the

Department of Water Resources Biolletins, Series No. 65, "Quality of Sur-

face Waters of California," and Series No. 66, "Quality of Ground Waters

in California," no attempt is made to include this type of information

here. This report contains mineral analyses of surface and ground water

samples collected during I96I-62 at a few selected points in Southern

California. These analyses are presented in Tables 22 and 23 and are

intended to give only a general indication of water quality.

Sea-Water Intrusion

The movement of sea water into the fresh water aquifers of a

number of the coastal ground water basins in Southern California contin-

ued during I96I-62. The amount and nature of sea-water intrusion are

dependent upon the location and size of the ground water basin, the

-69-
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magnitude of ground water extractions with respect to water supply, and

the length of time ground water levels have been below sea level. In

certain basins, water users have had to curtail pumping in an effort to

forestall further deterioration of their limited ground water supplies

from such intrusion. Even this action has not been completely successful

and, where ground water levels remain below sea level, the relentless

advance of sea-water intrusion fronts continues.

The major basins undergoing sea-water intrusion are Oxnard

Plain Pressure Area, Vfest Coast Basin, and Anaheim Basin Pressure Area.

Bulletin No. 39-57, Volume I, of this series of reports, described the

location and hydrologic feat\ires of the three basins listed above, and

presented the history of sea-water intrusion and corrective measures which

have been undertaken in these basins. However, the protracted period of

subnormal supply in Southern California has resulted in an extension of

the problem of sea-water intrusion to a nvimber of additional basins. To

provide a somewhat more comprehensive description of this problem, a dis-

cussion of the status of sea-water intrusion in a number of basins in San

Luis Obispo and San Diego Counties, as well as additional basins in Los

Angeles and Orange Counties, is presented in this issue of Bulletin No. 39

•

A more detailed study of sea-water intrusion in California is contained

in Bulletin No. 63, "Sea-Water Intrusion in California," published by

the Department of Water Resources in November 1958.

San Luis Obispo County

Sea-water intrusion has become evident in several of the coastal

basins in San Luis Obispo County in recent years. The geologic and
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hydrologic features of the affected basins are similar. The crater-hearing

aquifers are generally unconfined belts of alluvium less than 100 feet in

thickness, which occupy the valley floor of the numerous minor independent

stream courses. The valley streams flow for a part of each year, providing

recharge water along the entire length of the aquifer. Ground water ex-

tractions during the summer months have lowered the water table near the

coast to the extent that sea water has moved into the seaward portion of

the aquifers and degraded the water supply. Although water levels gener-

ally recover during the winter months, when surface flow reaches the ocean

and pumping is reduced, the body of intruded sea water, having moved hori-

zontally through a porous media under small head differentials, retains

most of its prior advance.

The status of sea-water intrusion in Cayucos, Old, Morro, Chorro,

and San Luis Obispo Basins is described in the following paragraphs. Lines

of equal chloride ion concentration (isochlors) appropriate to each of

these basins for the spring of I962 are delineated on Plate I3, "General-

ized Status of Sea-Water Intrusion in Ground Water Basins, San Luis Obispo

County, Spring I962."

Cayucos Basin . It is not known when intrusion first became

evident in Cayucos Basin. During I96I-62, the 50O parts per million (ppm)

isochlor line was located 0.3 mile inland from the ocean.

Old Basin . Sea-water intrusion first became a problem in Old

Basin in I960. During I961, intrusion had extended O.5 mile inland from

the ocean and affected the major producing area of the basin. As a result

of the artificial spreading of v/ater in the lower basin area, intrusion
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was successfully pushed back from the important water svtpply well fields.

In the spring of 19^2^ the 500 ppm isochlor line was located about 0.3 mile

inland from the ocean. Ground water levels in the well field area are

presently maintained above sea level.

Morro Basin . Sea-water intrusion first became a problem in

Morro Basin during 1959-^0. During I96I-62 the 25O ppm isochlor line ad-

vanced to about 0.2 mile inland from the ocean, and intrusion is influenc-

ing the mineral quality in a number of the important water supply wells in

Morro Basin. The water levels are generally below sea level dxrring the

summer and fall months. However, except for cones of depression at pump-

ing wells, the water levels are above sea level dxiring the winter and

spring months.

Chorro Basin . Sea-water intrusion was first recognized in

Chorro Basin in 1951^ in one of three adjacent wells located near the

head of the tidal slough. In I960, intrusion became severe in the other

two wells. Sea water could have arrived in the vicinity of the wells by

way of the tidal slough at high tide or by moving up the aquifer from its

downstream extent. The water levels are below sea level during the sum-

mer and faJ.1 months but recover during the winter and spring.

San Luis Obispo Basin . Sea-water intrusion first became a

problem in San Luis Obispo Basin in i960. While the affected wells are

located 1.7 miles from the ocean, a tidal slough extends up the stream

channel to the vicinity of the well field. In the spring of I962, the

500 ppm isochlor line was located between the second and third wells of a
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group of five wells which extend for a distance of 650 feet in an align-

ment parallel to San Luis Obispo Creek. The static water levels appear

to be above sea level most of the year. The cone of depression at the

well field is below sea level and apparently provides the landward gra-

dient which results in the intrusion of sea vra,ter.

Ventiira County

The major points of sea-vra,ter intrusion in Ventura County are

in the vicinity of Port Hueneme and Point Mugu in the Oxnard Plain Pres-

sure Area. The status of the intriision in this area is discussed in this

section.

Oxnard Plain Pressiire Area . Isochlors, or lines of equal chlo-

ride ion concentration, of 100 and 500 ppm, in the Oxnard Plain Pressure

Area, are presented on Plate 1^+, "Generalized Status of Sea-Water Intru-

sion, Oxnard Plain Pressure Area, Spring I962." Groxmd water level con-

tours for June I962 are also shown on this plate. These data indicate

that movement of sea water has generally been landward during the past

year, with significant intrusion occurring in the area centering around

Port Hueneme. The occurrence of sea water in water-bearing formation in

the Mugu Lagoon area is also noted.

Near Port Hueneme, there was a continued advance inland along

the entire intrusion front, and the area underlain by sea \ra,ter increased

considerably. The lines of 100 ppm and 500 ppm chloride ion concentration

advanced as much as 1,000 feet during I96I-62. As of spring I962, the

total maximum landward advance of the 5OO ppm isochlor line was 2.2 miles

in the easterly direction. The chloride content in ^irater produced from
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wells located southeast of the 19tiO-6l intrusion front increased rapidly

during 196I-62. This new problem area is considered to be part of the

Port Hueneme intrusion area. It is noted that fresh water is found to be

seaward of this eastward protrusion of the sea-water front. This area of

fresh water may indicate the existence of a fresh-water front moving land-

\ra.rd down the hydraulic gradient from the area of offshore fresh-water

storage.

In the vicinity of Mugu Lagoon^ the intrusion front remained

in much the same position during I96I-62 as during the prior year. The

waters pumped from intruded wells in this area are characterized by wide

fluctuations in their chloride content. Although the depressed condition

of the water table continued to exist during I96I-62, the chloride content

in some of the sampled wells remained unchanged. The total maximum land-

ward advance of the 500 ppm isochlor line remains at about 2.1 miles in

the vicinity of Wood Road.

Los Angeles County

As previously noted, discussion regarding sea-water intrusion in

the West Coast Basin of the Coastal Plain of Los Angeles County has been

presented in previous volumes of this series of reports. V/ith this issue

of Bulletin No. 39^ we are Including discussion of sea-water intrusion

into Trancas and Malibu Basins along the coast of the Santa Monica Moun-

tains, and into Santa Monica Basin of the coastal plain to provide a more

complete pictiire of the problem in this county.

The geologic and hydrologic features of Trancas and Malibu Basins

are similar. The basins consist of generally unconfined alluvium, usually
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less than 15O feet in thickness, with areas of less than a square mile

each. The significant recharge to these basins resxilts from percolation

from streamflow following winter rains. Production of ground water in

excess of sustained yield has caused sea water to invade the production

areas of these basins.

The geology of Santa Monica Basin is similar to that of West

Coast Basin, and each has several common aquifers. A detailed discussion

of the geology and hydrology of this basin is presented in Appendix A,

"Ground Water Geology," and Appendix B, "Safe Yield Determinations," to

Department of Water Resources Bulletin 10^4-, "Planned Utilization of the

Ground Water Basins of the Coastal Plain of Los Angeles County."

Trancas Basin . Sea-water intrusion in this basin was first

noted around 1950. However, a 195^ analysis indicated the presence of

native quality water in the lower end of the basin in that year. By 19^0,

intrusion had severely affected the producing wells located in the lower

end of the basin and had extended 0.3 mile inland from the ocean. In the

spring of 19^2, the quality of the produced water had returned to near-

native qiiality. A reduction of pumping due to the availability of im-

ported water coinciding with the wet winter of 196I-62 may accovint for

at least the temporary abatement of intrusion in this basin.

I-feilibu Creek Basin . Studies by the Department of Water Resources

indicate that in 1950 sea water underlaid about I60 acres of Malibu Basin

and that the saline wedge extended inland a maximum distance of about

0.5 mile. By the spring of I962, sea-water intrusion had encroached into

the entire production area of lower Malibu Basin and extended at least
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0.7 mile inland from the ocean. A reduction in piirnping due to the avail-

ability of imported water and a wet winter with surface flow wasting to

the ocean have not noticeably improved the ground water quality in this

basin.

Santa Monica Basin . About 70 percent of the gro\md water pro-

duction in Santa Monica Basin is developed from aquifers found under the

Ballona Gap area, which is located adjacent to the north edge of West

Coast Basin. Sea-water intrxision became a problem in this gap in the

late 1930'S' The probable extent of sea-water intrusion in Ballona Gap

in the spring of I962 is represented by 500 and 1,000 ppm isochlor lines

delineated on Plate 15, "Generalized Stat\is of Sea-Water Intrusion, Santa

Monica and West Coast Basins, Spring 1962, " which indicates the 5OO ppm

isochlor line was located about I.5 miles inland from the ocean. The

relatively minor landward slope on the water table, together with dimin-

ished pumping since I96O, has probably reduced the rate of intrusion in

this area. However, the danger exists that the intrusion may move south-

west into West Coast Basin through aquifers common to both basins.

West Coast Basin . Sea water has intruded the fresh-water aqui-

fers of the \-Jest Coast Basin along Santa Monica Bay from Palos Verdes

Hills to Ballona Gap. Lines of equal chloride concentration of 25O, 5OO,

and 1,000 ppm for the spring of I962 are delineated on Plate 15 . Ground

water level contours for June I962 are also shown on this plate.

In the spring of 19^2, the 5OO ppm isochlor was located an

average distance of I.3 miles inland from the coast, and the 25O ppm

isochlor line was located approximately 500 feet farther inland. In the
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Cities of Los Angeles and El Segundo, at the north end of the intrusion

area in West Coast Basin, both the 250 and 500 ppm chloride lines evi-

denced little change from the previous spring. In the Redondo Beach area,

at the south end of the intrusion front, the isochlor lines moved slightly-

inland diiring I96I-62, as evidenced by the continuing increase of chloride

ion concentrations in the intruded wells.

The Los Angeles County Flood Control District's West Coast Basin

Barrier Project in the Cities of Manhattan Beach and Hermosa Beach is lo-

cated in the center of the intrusion area. The project consists of a

1.5-niile-long line of fresh-water injection wells located 0.5 mile inland

from the coast. D;iring I96I-62, the body of fresh water located immedi-

ately landward of the injection line continued to enlarge due to injection

activities. Landward of the injected fresh-water barrier, a separated body

of saline water continued to exist. During 196I-62, the 25O and 5OO ppm

isochlor lines delineating the landward front of the isolated saline body

continued to slowly advance inland. However, it is significant that by

the spring of I962 and chloride ion content in the waters in this isolated

saline body had generally diminished to less than 1,000 pjim.

The Gaspur aquifer located in the Dominguez Gap area of West

Basin has been undergoing degradation due to sea-water intriosion and oil-

field brines disposed.. Sea-water intrusion was first recognized in 1913

•

Oil-field brines degraded the waters in a large inland area of the aquifer

during the 1930's. It is believed that the interface between the sea-

water intrusion and oil-field brines exists near the Pacific Coast High-

way, a distance of about two miles inland from the original shoreline.

A low area or depression in the Gaspur aquifer piezometric surface exists
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immediately inland of Pacific Coast Highway. This depression is believed

to be caused by the dovmward movement of the degraded Gaspur aquifer

ground water into the underlying Gage aquifer through an area of aquifer

mergence which is located along the west flank of the Dominguez Gap imme-

diately north of Pacific Coast Highway.

The Los Angeles County Flood Control District recently completed

a report entitled "Dominguez Gap Barrier Project Geologic Investigation,

March 1962," which deals with their studies of sea-water intrusion in the

general area of Los Angeles Harbor. Among other matters, this report

points out that evidence indicates also that direct sea-water intriision

is occxirring in the Gage aquifer from the Los Angeles Harbor in the

Wilmington area.

Orange County

Ground water basins in Orange County are being intruded by sea

crater in the Anaheim Basin Pressure Area and in the San Clemente Area.

Anaheim Basin Pressure Area . Lines of equal chloride ion con-

centrations of 50, 100, and 500 ppm for the Anaheim Basin Pressure Area

for the spring of I962 are delineated on Plate I6, "Generalized Status of

Sea-Water Intrusion, Santa Ana and Alaraitos Gaps and Bolsa Chica Mesa,

Orange and Los Angeles Counties, Spring I962." Ground water level contours

for the Talbert aquifer in Santa Ana Gap, the upper zone under Bolsa Chica

Mesa, and the "A-Zone" in Alamitos Gap for June I962 are also shovm on

this plate.

Sea-water intrxision continued its landward movement during

1961-62 in the Talbert aquifer in Santa Ana Gap. The 500 ppm isochlor
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line advanced approximately 500 feet diiring the year and is now about

3.3 miles inland from the coast. The chloride ion concentration in wells

along the intrusion front continued to increase.

Tlie upper water-bearing zone underlying Bolsa Chica Mesa is

slowly being intruded by sea water. This intrusion has advanced as much

as 0.5 mile landward of the Newport-Inglewood fault zone. During 196I-62,

the intrusion front remained in about the same position as it was in the

prior year, although the chloride ion concentration in the wells behind

the front continued to increase.

The Los Angeles County Flood Control District conducted a study

of the extent of sea-water intrusion in the several aquifers underlying

Alamitos Gap which straddles the Los Angeles-Orange County boundary adja-

cent to the coast. Their findings were published in My I961 in a report

entitled "Alamitos Barrier Project, Geologic Investigation." In that

report, it was noted that the Pliocene and Pleistocene deposits, which

had been upfolded in the vicinity of the Newport- Inglewood uplift, were

subsequently eroded by an ancestral San Gabriel River system. This action

exposed some of the aquifers to depths of 70 to 90 feet below current sea

level, and this erosional feature was later backfilled by Recent deposits.

Today, these deposits, which are not displaced by the Newport- Inglewood

uplift, extend to an outcrop on the ocean floor. The report further

pointed out that sea water has moved through these deposits as well as

through surface tidal channels, intruding the Pleistocene aquifers at

points of mergence, under the influence of a ground water pressure gra-

dient which moves water in a direction away from the ocean toward the

land.
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The most important water-producing aquifer intruded "by sea

water in the Los Alamitos area is the "A-Zone," and intrusion in that

zone is considered in the Flood Control District's report to pose the

greatest threat of damage to ground water supplies. Therefore, monitor-

ing of the extent of sea-water intrusion in the Alamitos Gap has been

directed primarily at this zone. Measiirements of chloride ion concentra-

tions during I96I-62 indicate that the intrvision front in the "A-Zone"

has advanced about 500 feet in a northerly direction since the prior year,

and was located about 1.6 miles landward of the Newport-Inglewood fault

zone in the spring of I962.

San Clemente Area . The City of San Clemente developed a local

ground water supply by drilling wells into the coastal terrace adjacent to

San Mateo Creek. The aquifer is about 350 feet in thickness and composed

of a series of semiconsolidated sandstone beds containing nximerous coarse

gravel lenses. The shallow perforations in an observation well located

0.2 mile from the ocean yield almost undiluted sea water. The chloride

content in a production well located O.5 mile from the ocean began to in-

crease in 1958- Ground water production was subsequently reduced. While

there appears to be no active intrusion in the wells with deeper perfora-

tions, the intrusion in the shallower zones is believed to have been be-

tween 0.3 and 0.5 mile inland from the ocean in I962.

San Diego County

Sea-water intrusion has been evident in several of the coastal

basins in San Diego County for a number of years. The geologic and hydro-

logic features of the affected basins are similar. The water-bearing
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aquifers are belts of alluvium, generally less than I50 feet in thickness,

which occupy the valley floors of the separate stream courses extending

from the mountains to the ocean. The aquifers are, with local exceptions,

unconfined, permitting recharge along the length of the aquifer from the

sporadic runoff which is typical of the county. Historic extractions, in

coinbination with the protracted drought, have resulted in water tables

being drawn below sea level in many of the basins, causing conditions

which can permit the intrusion of sea water. However, connate brines

exist in some of the old formations adjacent to the ground water basins

in San Diego County. With the lowering of ground water levels in the

basins, the connates migrate into and degrade the grovmd waters. Due to

the similarity in the resulting prominent ions contributed by sea-water

intrusion and connate brines, it is frequently difficiilt to identify the

source of degradation.

Mission San Luis Rey Basin . The ground water in Mission Basin

on the San Luis Rey River has been vmdergoing degradation ioe to several

causes, including sea-water intrusion. The water level elevations in the

lower end of Mission Basin have been below sea level since late 19^9- l^e

resxilting landward hydraulic gradient permits the occurrence of sea-water

intr-usion. A well located I.7 miles from the ocean has produced water

with chloride ions ranging from 3,600 to 10,000 ppm since as early as

1953. High chloride ground waters, by the spring of I962, were present

in most of the water wells located within 2.5 miles of the ocean. The

body of high chloride ion water is advancing inland on the landward hy-

draulic gradient.
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San Dieguito Basin . The ground water in San Dieguito Basin has

been undergoing degradation due to several causes, including sea-water

Intrusion. Available evidence indicates that water levels have been below

sea level, providing a landward gradient that could permit sea-water in-

trusion since at least 195^- GiKJund water with chloride ion concentrations

considerably in excess of the chloride ion concentrations found in other

problem waters in San Dieguito Basin have advanced as far as 2.5 miles in-

land from the ocean, by the spring of I962.

Tia Juana Basin . The ground water in Tia Jiiana Basin has been

vmdergoing degradation due to several causes, including sea-water intru-

sion. The ground water level elevation at the lower end of Tia Juana

Basin has dipped below sea level seasonally, starting in 1950^ and remained

below sea level continuously since late in 195^. This provided a landward

hydraulic gradient that could permit sea-water intrusion to occur. Prior

to 195^; the ground vrater produced from isolated wells located in the

coastal end of the basin had shovm signs of deterioration. Subsequent to

195i<-, the chloride ion concentration throughout the coastal end of the

basin increased rapidly. By the spring of 1962, this degradation had ad-

vanced 2.0 miles inland from the ocean.

.87-





CHAPTER V. MISCELLANEOUS ACTIVITIES AFFECTDIG
WATER SUPPLY COmiTIONS

The formation of water districts and construction activities

relating to water often affects the water supply conditions in Southern

California; for this reason a brief outline of the more important activi-

ties which occurred during the I96I-62 water year is presented below.

Construction of Dans

The dans with capacities greater than 100 acre-feet, completed

during the vra.ter year, were Chet Harritt Dam at Lakeside, San Diego

County, and Encino Dam at Encino, Los Angeles County. The remaining pro-

jects, Alta Loraa Dam on the Alta Lona Channel; Palisades Dam at Capistrano

Beach; Squires Dam at Agua Hedionda; and Villa Park Dam at Santiago Creek

were incomplete as of September 30, I962. Table 2k gives the beginning

date of construction of the above dams, their purpose, capacity in acre-

feet, and the agency responsible for the construction of the dam.

Other Water Supply Projects

Tiie Metropolitan Vfeter District of Southern California completed

the second expansion of the F. E. Weymouth Softening and Filtration Plant

at La Verne in April I962, with the exception of the softeners. The in-

stallation of the softeners will enable the plant to soften and filter

water at a rate of 620 cubic feet per second, with a final liardness of 125

parts per million. The district ^/as also constructing the Robert B. Diemer

Filtration Plant near Yorba Linda, a project quite similar to that des-

cribed above, with an initial capacity of 200 million gallons per day and

an ultimate capacity of iiO0 million gallons per day. The plant began

operation in December 19o3«
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I On August 20, 19^2, the Whittier Narrows Water Reclamation

Plant made its first delivery to the Central and West Basin Water Replen-

ishment District. This unique plant treats sewage to develop water for

recharging ground water supplies. The project was designed and constructed

and is operated by the County Sanitation Districts of Los Angeles County.

Treated water is delivered to spreading grounds in the Coastal Plain of

P
Los Angeles County, v/hich are operated by the Los Angeles County Flood

Control District. Tlie plant has an operating capacity of about 13,000 acre-

feet annually.

Water District Formation Activities

During the 190I-62 fiscal year, the Metropolitan Water District

annexed four areas. These are the Ilarina Area of Los Angeles City, which

was annexed to the West Basin Municipal Water District and to the Metro-

politan V/ater District; areas in Riverside County, which were annexed to

Western Ilimicipal Water District of Riverside County and to the Metropol-

itan V/ater District; an area in Orange County, which was annexed to Orange

County Municipal V/ater District and to the Metropolitan Water District;

and an area in Riverside County, which \iras annexed to the Eastern Municipal

- Water District and the Metropolitan Water District. In addition, two areas

in San Diego County, Ramona Municipal Water District and Rincon del Diablo

Municipal Water District, were annexed to San Diego County Water Authority

' and the Metropolitan Water District. During the period of time considered,

there were no annexations to the Metropolitan V/ater District as separate

units.

In addition to the above annexations, the following water dis-

tricts were formed in Southern California during the I96I-62 fiscal year.
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San Luis Obispo County

Baywood Park County Water District

Ventura County

Anacapa Municipal Water District

Los Angeles County

Upper Santa Clara Valley Water Agency

Orange County

East Orange County Water District

Santa Ana Mountains County Water District

Riverside County

Desert Water Agency

San Gorgonio Pass Water Agency

Imperial County

Brawley County Water District

Palo Verde County Water District

Salton Sea Water District (California Water District)
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NUMERICAL DESIGNATIONS OF
GROUKD WATER BASINS
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3-I5.O5 Headwater Subarea
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NUMERICAL DESIGNATIOKS OF
GBOUND WATER BASINS

li-l.OO upper OJal Valley
l»-2,00 OJal Valley
t|-3.00 Ventura River Valley

1*-3.01 Lower Ventura River Basin

li-3.02 IJpper Ventura River Basin
!*-l*.00 Sactft Clara River Valley

U-U.Ol Oxnard Plain Preasure Area

4-1*. 02 Oxnard Plain Forebay Area

U-4.03 Hound Pressure Area
Il-lt.Olt Santa Paula BaEln
I»-li.05 FillmDre Bastn
l*-4.06 Plru Basin

k-U.Crj Eastern Basin
lt-5.00 Acton Valley
U-6.00 Pleasant Valley
U-7.00 Arroyo Santa Rosa Valley

4-8.00 Iae Posas Valley
4-8.01 West Las Posas Basin
4-8.02 East Las Posas Basin

4-9.06 Sini Valley
4-10.00 Conejo Valley
4-11.00 Coastal Plain (las Angeles County)

4-11.01 Santa Monica Basin
4-11.02 West Coast Basin
4-11.03 Central Basin Pressure Area

4-11.04 Los Angeles Forebay Area
4-11.05 Hontebello Forebay Area
4-11.06 Hollyvood Basin
4-11.06 Whl-.tler Area

4-12.00 San Femaado Valley
4-12.01 San Fernando Basin
4-12.02 Bull Canyon Basin
4-12.03 Sylmar Basin
4-12.05 Tujunga Basin
4-12.06 Little Tujunga Basin
4-12.07 Verdugo Basin

4-13.00 San Gabriel Valley
4-13.01 Main San Gabriel Baslr.

4-13.02 Monk Hill Basin
4-13. 03 Pasadena Subarea
4-13.04 Santa Anita Subarea
4-13.05 ypper Canyon Basin
4-13.06 Lwer Canyon Basin
4-13.07 Glendora Basin
4-13.06 May Hill Basin
4-13.09 San Dlmas Basin
4-I3.IO Foothill Basin
4-13.11 Spadro. Basin
4-13.12 Puente Baain

4-14.00 Upper Santa Ana Valley (los Angeles County)
4-14.01 Cblno Basin
4-14.02 Pomona Basin
4-14.03 Uve Oak Basin
4-14.04 Claremant Heights Basin

4-15.00 Tierra Rejada Valley
4-16.00 Halibu Coastal Croup

4-16.01
4-15.02
4-16.05
4-16.09
4-16.10
4-16.11
4-16.14
4-16.16
4-16.19
4-16.20
4-16.25

Hidden Valley Basin
Russell Baain
Arroyo Sequit Canyon Basin
Traiicas Canyon Basin
ZAnna Canyon Basin
Remere Canyon Basin
Solstice Canyon Basin
Halibu Creek Basin
Las Flores Canyon Basin
Pledra Gorda Canyon Basin
liB Vlrgenes Canyon Basin
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6-9.00
6-10.00
6-11.00
6-12.00
6-13.00
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6-15.00
6-16.00
6-17.00
6-18.00
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6-20.00
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