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AND PHECIPITATION RECOflDS
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CHAPTER I. INTRODUCTION

This report is the twentieth of a series begun in 1932, in recognition

of the need for compiling basic data for use in the continuing study of water

problems in the southern portion of California. The water problems involved

were accentuated during the period covered by the report by subnormal precipita-

tion for the sixth consecutive season. The deficiency in rainfall at Los

Angeles for the six-year period from 19if4-45 through 1949-50 was 30.8? Inches,

as compared to a mean seasonal rainfall of 15.43 inches. This paucity of

rainfall has been reflected in subnonual runoff in streams of the area. The

flow of the San Gabriel River near Azusa was only 23.1 per cent of the long-

time mean during 1949-50.

This extended drought, accompanied by a continued, rapid increase

in population, has created a serious water supply shortage in areas where

Imported supplies are not available. Difficulties in providing sufficient

water for municipal use were experienced by the Cities of Santa Barbara,

Ventura, and San Diego, Reservoirs of the latter city had been depleted

to about 19 per cent of their total capacity by October 1, 1950, and storage

in the majority of the other conservation reservoirs in the South Coastal

Area was dfuigerously low.

Importations were continued from Cv/ens River and Mono Basin by

City of Log Angeles, and from Colorado River by The Metropolitan Water

District of Southern California. Approximately 164,000 acre-feet of Colorado
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River water were delivered during the water year 1949-5^, vihich was the

maximvun annual amount delivered through that date and an increase of slightly-

more than 13,000 acre-feet over the previous year. IXiring the v/ater year

1949-50, the San Diego Aqueduct operated at full capacity, delivering ap-

proximately 70,000 acre-feet of Colorado River water to the San Diego

County Water Authority. The service area of the Metropolitan Water District

was enlarged in November, 1950, with the annexation of the Pomona Valley

Municipal Water District, corapidsing an area of 84,500 acres.

Generally, ground water levels have continued to decline over the

southern portion of the State at an alarming rate, with levels in many of

the major ground water basins being at a record low. Sea v/ater continued

to intrude into many of the coastal ground water basins where ground water

levels were below sea level.

Authorization

The Legislature , by Chapter B32, Statutes of 1929, requested that

exploration and investigation be conducted to formulate plans for the conserva-

tion, development, and utilization of the water resources of California. One

of the reports prepared by the Division of Water Resources under this Chapter

was Bulletin No. 32 published in 1930. This bulletin entitled "South Coastal

Basin", was a progress report consisting of articles by the techinical heads

of leading public agencies concerned with water problems in the area. As a

result of the recommendation made in Bulletin No. 32 that further hydrologic

investigations be made, the Division of Water Resources was authorized to

undertake a continuing st'udy now known as the Southern California Area In-

vestigation, This report is one of a series issued voider that investigation.

Prior Reports

As part of the investigation. Bulletin No, 39 was published in 1932,

containing "Records of Ground Vifater Levels at Wells". Since 1932, water levels

at selected wells have been published annually in Bulletins Nos. 39-A through
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39-R. The locations and descriptions of the wells referred to in the earlier

bulletins were published in Bulletin No. 39, and are shown on Maps 1 throu^

8, accompanying that bulletin. The locations and descriptions of wells in

the San Jacinto and Antelope Valleys were first published in Bulletin No, 39-J,

and are shown on Maps 9 throu^ 11 included in that bulletin.

Seasonal precipitation data from United States Weater Bureau records,

as well as from records at stations not included in official publications of

that agency, were first published in Biaietin 39-A and have been incorporated

in aH subsequent publications of the series. Monthly records from a few key

United States Weather Bureau stations were first published in Bulletin No. 39-D,

A map showing the location of precipitation stations for which seasonal records

are published was included in Bulletin No. 39-A.

Nvimerous other bulletins have been published by the Division of

Water Resources from 1930 to date which 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 evaluation of overdraft

on ground water basins in southern California. These bulletins include:

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

California State Department of Public V/orks, Division of Water
Resources. "Rainfall Penetration and Consumptive Use of
Water in Santa Ana River Valley and Coastal Plain". Bulletin
No. 33. 1930.

California State Department of Public Works, Division of
Water Resources. "South Coastal Basin Investigation,
Quality of Irrigation Waters". Bulletin No. UO. 1933.

California State Department of Public Works, Division of
Water Reso\irces, "South Coastal Basin Investigation,
Detailed Analyses Showing Quality of Irrigation Waters".
Bulletin No. UO-A. 1933.
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California State Department of Public Works, Division of Water
Resources. "South Coastal Basin Investigation, Value and
Cost of Water for Irrigation in Coastal Plain of Southern
CaHfomia". Bulletin No, U3. 1933.

California State Department of Public Works, Division of Water
Resources. "South Coastal Basin Investigation, Water
Losses Under Natural Conditions from Wet Areas in Southern
California". Bulletin No. hh, 1933.

California State Department of Public Works, Division of Water
Resources. "South Coastal Basin Investigation, Geology
and Ground Water Storage Capacity of Valley Fill". Bulletin
No. U5. 193U.

California State Department of Public Works, Division of Water
Resources. "South Coastal Basin Investigation, Overdraft
on Ground Water Basins". Bulletin No. 53, 19U7.

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

Resources. "Southern California Area Investigation,
Memorandum Report on Water Conditions in Antelope Valley
in Kern, Los Angeles and San Bernardino Counties". February,

1955.

Scope of Report

At its inception, the Southern California Area Investigation was

concerned with the problems of water supply in the Santa Ana, San Gabriel,

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

early reports of the Bulletin No. 39 series were limited to publication of

records of ground water levels in those areas. Subsequently, precipitation

records were added and the area extended to include the San Jacinto and

Antelope Valleys. In 19 U8, the bulletin was expanded to include a general

water supply summary for the southern portion pf the State, containing

information on precipitation, runoff, reservoir storage, importations, water

quality, and changes in ground water levels. This report includes, in addi-

tion to a water supply summary for the period October 1, 19U9, through

September 30, 1950 a compilation of precipitation records for the period
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July 1, 19U9, through June 30, 1950, and records of ground water levels for

the 19^0 calendar year.

The data are presented under four chapter headings as follows:

(l) Introduction, (2) Water Supply, (3) Records of Groundwater Levels,

and (U) Precipitation Records. Fifteen tables sumraarizing water supply data

are included with the text of Chapter II, and two plates pertaining to ground

water data are bound at the end of the report.
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CHAPTER II. WATER SUPPLY

Precipitation

The primary source of replenishment of the ground water basins in

southern California is direct precipitation on overlying lands and percola-

tion of rxinoff from precipitation on tributary hills and raoimtains. The

amount of precipitation varies greatly from year to year, resulting in varia-

tions in the accretions to the ground water. Near Riverside where the Santa

Ana Mountains interfere with the movement of air from the ocean toward the

mountains to the north, mean seasonal depth of precipitation is only 11 inches,

as compared with 24 inches at about the same elevation in the San Gabriel

Valley, where there is relatively little interference from the low hills which

bound it on the south. Mean seasonal depth of precipitation increases from

about 10 to 13 inches along the coast to 30 to 45 inches near the crest of

the mountains.

Precipitation indices for selected areas in southern California

during the period July, 1949, through June, 1950, are shown in Table 1. These

indices are arithmetical averages of the precipitation indices for several

stations within the area, and are based on the 50-year mean for 1897-9S through

1946-47, No major storms occurred during the year. Seasonal precipitation

records for individual stations are tabulated in Chapter IV.
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TABLE 1

PRECIPITATION INDICES FOl SELECTED AREAS
IN SOUTmiftN CALIFOitNIA FOR 1949-50

Area
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storage in Surface Reservoirs

The amount of water in storage in surface reservoirs at the end

of the water year 1949-50 was, in most cases, far less than the total capa-

city of the reservoirs. Water stored in Lake Henshaw, built in 1923, amoxxnted

to only three per cent of the total reservoir capacity, and the amount in

storage in other reservoirs, not impounding imported water, was generally

less than 20 per cent of the total storage capacity. Table 3 shows the

amounts of storage in 21 reservoirs in, or supplying v;ater to, southern

California on September 30, 1950.
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Importations

(X^ens River and Mono Basin

The Los Angeles Department of V/ater and Power obtains a large

portion of the water supplied to the City of Los Angeles from Ov/ens Valley

and Mono Basin. Development of this supply was initiated many years ago

when it became apparent that local supplies vrould not be sufficient to meet

the demands of increasing population and industrial expansion. The City

first obtained water from Oviens Valley in 1913 and from Mono Basin in 1940,

Water is stored in Grant Lake, Lake Crowley, and Haiwee Reservoirs in Mono

and Inyo Counties and brought to Los Angeles through the 233-mile long Los

Angeles Aqueduct which terminates in San Fernando Valley. During 1949-50

305,400 acre-feet of water, or 75 per cent of the total water imported, pur-

chased, or produced locally by the City in that year, were imported fron Owens

River and Mono Basin,

Colorado River

Even with water from Oviens River and Mono Basin, it became apparent

in the early twenties that southern California would need more water. For

this additional supply, attention was turned to the largest stream in the

southwest, the Colorado River. In 1923, City of Los Angeles commenced a

preliminary study of the River as a source of supply, and a few years later

pireliminary surveys were conducted. In 1928, The Metropolitan Water District

of Southern California was formed, and in 1930 it took over all engineering

and other work from the City. Construction of the Colorado River Aqueduct

began in 1932, and Pasadena received the first delivery of softened Colorado

River water in June, 1941, In the seasonal year 1949-50, a total of 65,600

acre-feet of softened and 98,200 acre-feet of unsoftened water were delivered

by the Metropolitan Water District, which at that time consisted of 16 cities

and districts. Of the 98,200 acre-feet of unsoftened water, 70,300 acre-feet
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v;ere supplied to the San Diego County V/ater Authority, Approximately

183,200 acre-feet, representing about 15 per cent of the 1,212,000 acre-foot

per year right of The Metropolitan Water District of Southern California to

waters of the Colorado River, were diverted at Lake Havasu.

Quality of V/ater

The Division of Water Resources has, since 1931, conducted a program

of sampling and analyzing surface and ground waters in the southern California

area. Most of these samples have been analyzed in the laboratory of the

University of California, Citrus Experiment Station, in Riverside.

In general, ground and surface water mineral quality remained

suitable for domestic, industrial, and agricultural uses in 1950> except in

certain coastal ground water basins where sea-v;ater intrusion had occurred.

If, over a long period of time, conditions are such that extractions from a

basin bordering the ocean exceed net recharge to the basin or the aquifer'

s

water transmitting capacity under the existing hydraulic gradient, a landward

hydraulic gradient may be formed and the possibility of sea-water intirusion

exists. The intrusion of sea water into certain coastal aqviifers has resulted

in the degradation of ground water quality and, in some cases, the abandonment

of wells valued at thousands of dollars. Evidence of sea-v/ater intrusion

exists in the follovdng ground water basins:

1. Oxnard Plain Basin

2. West Coast Basin

3. East Coastal Plain Pressure Area

4. Santa 1-Iargarita Valley

5. San Luis Rey Valley

6. Mission Valley

Analyses of samples from key wells and surface sampling points are

shown in Tables 4 and 5.
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Changes in Ground Water Levels

The elevations of groiind water levels in some basins reached

record lows in 19^0 and remained beloAV sea level in several coastal basins.

Changes in ground water level elevations between the fall of 19li9 and the

fall of 1950, and maximum and minijiium water level elevations observed dur-

ing the period of record at selected weL].s are presented in Tables 6

through 15. Plate 1 shows the locations within ground water basins of

selected wells for which fluctuations of ground water levels are shown on

Plate 2, Presented herein is a brief summary of ground water conditions

in certain basins in the Antelope Valley and South Coastal Area.

Antelope VaJJLey

Ground water levels have steadily declined in Antelope Valley for

the past quarter century, indicating that net extractions have continuously

exceeded the replenishment of the gx-ound 7fater supply. Observed depths to

ground water increased an average of five feet between the fall of 19U9 and

the fall of 1950, with levels in some areas being as much as 270 feet below

ground surface. Table 6 presents changes in ground water ].evel elevations

at 19 wells.

i
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TABUS 6

CHANGES IN GROUND WATER LEVEL ELEVATIONS
IN ANTELOPE VALLEY

In Feet

Well numbers s R.P. :Beginning:
: Bulletin :eleva-: of

Location : No. 39-J : tion ; record

Water level : Change: Date and extreme
elevations ; in : ground water level

Fall : Fall : eleva-: elevations of record
19<!^9 t 1950 : tion : MaximiJia ; Minimum

8826A 5N/10W- 7A 2,817
3-15-45 U-15-49

1938 2,667.2 2,674.8 + 7.6 2,699.4 2,667.2

3-15-45 11-13-50
7700 5N/10W-26A 3,155 1940 3,108.1 3,103.3 - 4.8 3,112.1 3,103.3

7-28-44 8-13-38
8787 5N/UW-10A 2,836 1927 2,735.9 2,733.1 - 2.8 2,799.1 2,690.5

11-18-39 9- 7-45
10338 6N/ 8W-18A 2,725 1939 2,563.0 2,562.5 - 0.5 2,566.0 2,562.5

5-15-44 11-25-40
8934 6N/ 9W-3U 2,832 1940 2,796.6 2,792.8 - 3.8 2,823.0 2,791.6

3-14-45 10-25-50
8831 6N/10W-20A 2,637.6 1940 2,440.4 2,427.1 -13.3 2,501.6 2,427.1

12- 5-28 9-13-50
8690 6N/1J2W-24A 2,587 1927 2,324.8 2,316.2 - 8.6 2,399.0 2,316.2

5-31-40 11-29-50
9897 6N/13W-12A 2,607.5 1940 2,357.7 2,356.2 - 1.5 2,373.8 2,356.2

4- 8-32 10-25-50
10101 7N/nW-24A 2,433 1932 2,275.2 2,269.4 - 5.8 2,359.6 2,269.4

Prior to Prior to 1924 7-26-50
11259B 7N/12W-15C 2,348.5 1924 2,275.2 2,269.5 - 5.7 2,356,5 2,269.5

3- 8-39 11-28-50
11119 7N/13W-17A 2,421.7 1937 2,285.1 2,282.0 -3.1 2,336.1 2,282.0

3- 8-39 11-29-50
9864A 7N/13W-35A 2,443.6 1937 2,243.0 2,230.8 -12.2 2,313.8 2,230.8

2- 2-48 11- 6-47
11440B 8N/10W- 80 2,318.6 1947 2,279.8 2,281.0 + 1.2 2,289.9 2,277.7

3-10-39 11-14-50
II363B 8N/11W~22A 2,318 1937 2,236.3 2,234.0 - 2.3 2,289.4 2,234.0

1910 12- 7-50
11252 8N/12W-22A 2,301.5 1910 2,284.2 2,272.6 -11.6 2,323.0 2,272.6
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CHANGES IN GROUND WATER LEVEL ELEVATIONS
IN ANTELOPE VALLEY

In Feet
(continued)

Well nxMbers : R.P. : Beginning:
of

Water level
elevations

: Bulletin :eleva-:

Location ; No. 39-J : tion ; record
Fall

Change: Date and extreme
in : gixiund water level

Fall ! eleva-i elevations of record

1950 : tion ; I'laximum ; Minimum

12389

10976

10791

12A24

8N/14W-12A 2,472 1940

8N/15W-36a 2 , 786 . 5 1943

8N/16W-18A 2,995 1942

11-24-42 12-13-50

2,327.1 2,313.6 -13.5 2,358.4 2,313.6

12- 8-47 12-24-50

2,700.8 2,698.3 - 2.5 2,713.0 2,698.3

7-29-44 11-14-42

2,896.4 2,893.9 - 2.5 2,909.8 2,892.9

4-29-22 10-24-50

9N/13W-20A 2,430 1921 2,339.9 2,336.7 - 3.2 2,394.0 2,336.7

Santa Clara River Valley

Cxnard Plain Basin . The Oxnard Plain Basin is supplied principally

by underflow from Oxnard Forebay Basin. Ground water levels in most of the

pressure area remained below sea level in 1950, permitting sea-vrater intrusion,

which was first noted in this region in 1932, to continue. Some ground water

levels dropped to over 40 feet below sea level, and the observed net ground

water level drop occurring between the fall of 1949 and the fall of 1950 was

approximately five feet. The trough in the piezometric siirface was observed

about two to three miles inland from the coast in 1950.

Oxnard Forebay Basin . The Oxnard Forebay Basin is replenished

largely by natural percolation in the channel of Santa Clara River and by

off-channel water spreading conducted by the Santa Clara V/ater Conserva-

tion District at grounds near Saticoy. In 1950, ground water levels in this
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basin dropped to, or approached, the lowest elevations of record. Ground

water level obsejrvations indicate that about a six-foot net drop occurred in

the basin between the fall of 1949 and the fall of 1950.

Observed changes in ground v;ater level elevations in the major

ground water basins in Ventura County are presented in Table 7.
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TABLE 7

CHiU^IGES IN GROUND V/ATn-H LEVEL ELEVATIONS
IN VEl\lTUH/i CUUNTI

In Feet

Well numbers



CHANGES IN GROUND WATER LEVEL ELEVATIONS
IN VEI^TURA COUNTY

In Feet
(continued)

• • •

VJell numbers : R.P. :Be/dnninK:



San Fernando Valley

Ground water levels in the San Fernando Valley continued to drop

for the si}:th consecutive year, although, as shown on Plate 2, ground water

level elevations at some wells v;ere lov/er in 1931. During the seasonal year

1949-50, the observed average net drop in ground water levels at the wells

listed in Table 8 was about three feet.

TABLE 8

CHANGES IN GROUND WATiiR LEVEL ELEVATIONS
IN SAN FERNANDO VALLEY



the north portion of the Pasadena Subarea of the Raymond Basin Area have

exhibited little change, while water levels at some wells in the southern

part of the subarea, near the Raymond fault, have risen over 100 feet.

This general lack of lowering of ground water levels is due principally to

the increased supply of imported waters for the rapidly expanding develop-

ment, lack of substantial increase in sewage outflow, and the reduction of

ground water extractions by Court decree.

Ground water levels in the Santa Anita Subarea commenced to drop

in I9ii7» attained a record low in 19U9, and tended to stabilize during 1950,

The net lowering of ground water levels since 19U7, as compared to the

adjacent Pasadena Subarea, may be attributed to the absence of importations.

Relatively small amounts of replenishment and extraction cause large monthly

fluctuations of ground water levels due to the limited storage capacity of

the basin. This phenomenon is illustrated by the hydrographs of wells Nos.

C-99, C-130, and C-130a included on Plate 2.

Main San Gabriel Basin . Ground water levels at well No. C-29iia,

as shown on Plate 2, have declined from about 325 feet above sea level in

I9U3 to approximately 2^8 feet above sea level in 1950, which is about equal

to the lowest observed level of record.

Changes in ground water level elevations in selected basins in

San Gabriel Valley are presented in Table 9.

-26-



TABLE 9

CHANGES IN GROUND WATER LEVEL ELE7ATI0NS
IN SAN GABRIEL VALLEY

In Feet

Well numbers ; R.P.
: : eleva-

Serlal ; Location ; tion

t Water level : Change; Date and extreme
BegimduAi elevations ; in : ground water level

of : Fall i Fall televa-ielevations of record
record : 19/^? 19?0 i tion i Maximum i Minimum,.

Ra?imiond Basin Area

C-l6a & b 5- 2-16 10-16-33

C-16 4043A 916.5 190A 659.1 663. +3.9 767.4 614.O

C-99 2-22-16 9-30-49

cI^O^ 4163 677.0 1900 471.9 476.7 ^ 4.8 57S.2 470.7

Main San Gabriel Basin

5- 6-16 10-27-50
C-212 2903 283.0 1902 254.0 252.0 - 2.0 273.2 252,0

8-11-44 12- 8-50
c-241 4177 416.6 1919 274.3 264.3 -10.0 317.0 264.3

C-294 5-19-16 11-14-31
C-294a 303OF 387.7 1903 266,1 258.1 - 8.0 329.1 257.3

3-29-45 3-31-34
C-312 3055 342.3 1928 265.2 258«5 - 6.7 312.2 252.5

1919 11-23-33
C-337 4329 657.0 1919 385.8 375.4 -10.4 437.0 362.8

Glendora Basin

8- 1-17 10-28-31
C-405 4355 950 1915 515.0 508. 2 - 6.8 652. 505.O

Coastal Plain, Los Angeles County

Montebello Forebay Area. Since 1947 >
ground water levels in the

Montebello Forebay Area have steadily diopped until, in 1950, depths to

ground water at many wells v/ere the greatest of record. The ground water

level at well No. C-814, the hydrograph for which is shown on Plate 2,
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dropped about 60 feet from 19i;7 through 1950. The Montebello Forebay Area

is replenished largely by natural stream bed percolation in the channels

of the Rio Hondo and San Gabriel River and by diversion of water released

from upstream dams to the Los Angeles County Flood Control District's Rio

Hondo and San Gabriel spreading grounds.

Central Coastal Plain Pressure Area . In this basin, which is

supplied from underflov/ from the Montebello and Los Angeles Forebay Areas,

pressure levels remained below sea level in most areas. In some areas this

condition has persisted since 1937« In I895, well No. C-926 was flowing,

vfith an artesian head of 80 feet; but in 1950 the piezometric surface at

this well was observed more than 50 feet below sea level, as shown on Plate 2,

In recent years, ground water levels in the forebay areas have dropped and

ground water extractions have increased in the pressure area, resulting in

the steepening of the hydraulic gradient from the forebay areas to the

centers of extraction in the pressure area,

Yfest Coast Basin . The piezometric surface in this basin remained

below sea level throughout the entire basin encouraging the further intru-

sion of sea water, which was first observed in the main acquifer. in 1913,

In 1950, the trough in the piezometric surface was six to nine miles in-

land from Santa Monica Bay and was more than 80 feet below sea level two

miles northeast of V/ilmington, The principal fresh water replenishment is

underflow from the Central Coastal Plain Pressure Area across the Newport-

Tnglewood Uplift.

Table 10 presents ground water level elevations at 11 wells in

Montebello Forebay Area, Central Coastal Plain Pressure Area, and West

Coast Basin for the fall of 1950.
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TABLE 10

CHANGES IN GROUND V;ATER LEVEL ELEVATIONS
IN COASTAL PLAIN, LOS ANGELES COUNTY

In Feet

Well numbers



Upper Santa Ana Valley

Chlno Basin . Since 1945} ground water levels at most wells have

steadily declined, with some levels dropping below the previously recorded

lowest elevation. The water level at well No. D-743z has dropped approximate*

ly 40 feet since 1931; hov/ever, the level at well No. D-909 has only lowered

about 11 feet since that date, presumably due to the proximity of the Santa

Ana River, three miles to the south.

Bunker Hill Basin . Ground water levels continued to decline in

Bunker Hill Basin, with levels at some wells in 1950 being below the lowest

observed previous elevations. The water level at well No. E-IO9 dropped

about 60 feet fixim 1943 through 1950, as depicted on Plate 2. The average

ground water level decline in the Basin from the fall of 1949 to the fall

of 1950 was approximately five feet. Table 11 lists elevations of ground

water levels at 12 wells in the Upper Santa Ana Valley for the fall of 1949

and the fall of 1950.
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TABLE 11

CHANGES IN GROUND V/ATER LEVEL ELEVATIONS
IN UPPER SANTA Al^A VALLEY

In Feet

Well numbers



Coastal Plain. Orange County

East Coastal Plain Pressure Aroa « The elevation of the piezoraetric

surface throughout most of this area continues to be below sea level. The

trough in the piezoraetric surface remained about raidv;ay betv;een the coast

line and the City of Santa Ana, \\rith some levels along the trough being 30

feet below sea level in 1950- Evidence of sea-v/ater intrusion was first

observed in this basin in 1927 and the intrusion is continuing, with the

farthest inland advance being noted in the Talbert zone in the Santa Ana

gap. The replenishment of the pressure area, largely from the Santa Ana

Forebay Area, has, in recent years, been less than the extractions from the

area and has resulted in a continual drop of ground water levels,

Santa Ana Forebay Area . During 1950, the elevations of ground

water levels underlying the Santa Ana Forebay Area dropped below sea level

for the first time. Ground water levels in wells Nos. C-1124b, C-1129J,

and C-1129in dropped below their lowest previously recorded elevations, de-

clining over 100 feet since 1917, as shown on Plate 2. This forebay area

is supplied largely by percolation from the Santa Ana River, including

Colorado River water which was first discharged into the river channel in

1949. The changes in ground water level elevations at key wells in the

pressure area between the fall of 1949 and the fall of 1950 are presented

in Table 12.
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TABLE 12

CHANGES IN GROUND WATER LEVEL ELEVATIONS IN

COASTAL PLAIN, ORANGE COUNTY

In Feet

Well numbers



San Jacinto Basin

Ground water levels in most of the basin have declined for seven

consecutive years, and water levels underlying the area northwest of Lake-

view have exhibited a general downward trend since 1910, as illustrated

by the water level fluctuations at well No» US/2Vif-7A shown on Plate 2,

Depths to ground water vary from approximately 1$ feet near the San Jacinto

River, southeast of Moreno, to about 300 feet, southwest of Valle Vista.

Natural recharge of the ground water basin by percolation in the San

Jacinto River channel is augmented by spreading operations conducted adja-

cent to the river bed northeast of Valle Vista, Due to the subnormal run-

off in the San Jacinto River in 19h9-50, only about 90 acre-feet of water

were diverted from the river and spread during the year. Ground water

level elevations at l5 wells are shown in Table 13

o
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TABLE 13

CHANGES IN GROUND WATiiR LEVEL ELEVATIONS IN

SAN JACINTO BivSIN

In Feet

Well numbers



CHANGES IN GROUND WATER LEVEL ELEVATIONS IN
SAN JACINTO BASIN

In Feet
( continued)

•
•



TABLE 14

CHANGES IN GROUND WATER LEVEL ELEVATIONS IN
SAN LUIS REY VALIfiY

In Feet

•
«



TABLE 15

CHANGES IN GROUND WATER LEVEL EI£VATI0NS IN

TIA JUANA BASIN

In Feet

•
•

Well numbers :



CHAPTER III. RECORDS OF GROUND V/ATER LEVELS

A tabulation of distance to water surface for approxiroately

1,000 wells in Los Angeles, San Gabriel, and Santa Ana River Basins

and in Antelope Valley is presented on the pages that follow. These

records are a continuation of those published in previous reports of

the Bulletin 39 series.

Following is a list of abbreviations used in this bulletin:

D.Vf.R Division of Vfater Resources

L.A. Co. F.C.D Los Angeles County Flood Control District

L.A.D.W. & P Los Angeles Department of Water & Power

L.B.W.D Long Beach Water Department

M.W.D The Metropolitan Water District
of Southenn California

0. CO. F.C.D Orange County Flood Control District

P.W.D Pasadena Water Department

Riv, Co. F.C. & W.C.D Riverside County Flood Control and ViTater

Conservation District

Riv. W.D Riverside V/ater Department

S.A.V.I. Co, Santa Ana Valley Irrigation Company

S.B. Co. F.C.D San Bernardino County Flood Control District

S.B.V.W.C.D San Bernardino Va3.1ey Water Conservation District

S.B.W.D San Bernardino Water Department

S.C.W. Co Southern California Water Company

S.G.V.P.A San Gabriel Valley Protective Association

U.S.G.S United States Geological Survey

U.S.W.B. , United States Weather Bureau
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SOUTHERN CALIFORNIA AREA INVESTIGATION

Records of Ground Water Levels at Wells

in District "A"
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SOUTHERN CALIFORNIA AREA INVESTIGATION

Records of Ground Water Levels at Wells

in District "B"
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SOUTHERN CALIFORNIA AREA INVESTIGATION

Records of Ground Water Levels at Wells

in District "C"

-57-







































;





Well Number- ;

and :

R.P. Elev. s Date

C-975k-L-l6
Conto

C-976c-M-15
152,9

C_977b-M=l6
167 o 9

C=978==M=16

173,8

C^978a=M»l6
149,8

a

1950

Oct . 6

Not, 9
Dec, 8

Jan,
Feb,

Mar,
Apr,
May

July
Aug,
Sep,
Oct.
Nov,
Dec,

1
1

1

1

1

1
1
1
1

1
1
1

Jan, 10
Feb, 7
Mar, 3
Apr, 7
May 5

Jinae 8

July 11
Aug, 4
Sep,

Oet,
Nov,

Jan,
Feb,
Mar,
Apr,
May
July
Aug.

Sep,
Dec,

Jan,
Jafic

6

3

7

4
2

7
1

3
30

Dist oRtPc

to water
surface

,

Feet

a
a
a

119,7
119 o 7
118,8

148
142
144
146

a 148
152
164
167
170

a 167
a 167
a 166

159,2
162,4
158,4
158.0
161
166
171
176,0

179.0
181o9
179.9
166,4

.5

.9

.7

172
164.4
163
164
165
175
166
167,3
172,6

11*2.3

U3,8















o



J







SOUTHERN CALIFORNIA AREA INVESTIGATION

Records of Ground Water Levels at Wells

in District "D"
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Well Number
and

R.P. Elev.

s Dist.R.P,
s to water
I surface.

Date ; Feet

1950















SOUTHERN CALIFORNIA AREA INVESTIGATION

Records of Ground Water Levels at Wells

in District "E"
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SOUTHERN CALIFORNIA AREA INVESTIGATION

Records of Groimd Water Levels at Wells

in San Jaeintc* Valley

-117=







Wall N-uffiber

and
R„P. El6v

3S3W32A
1464 o

3S2W7A
1590„7

3S2W8A

1676.5

3S2W26A
14&O

3S2W26E

1428

DistoRoPo
2 fco wa.ter

Date _ _%_ Femt

cJaiK. o J.3 li4

JaKi,







Well Number
and

R.P. Elev.

AS1W17D
Cont.

i^SlWlSA

1A50,9

4S1W18B
U50o9

AS1W20A
1478.8

AS1W21A
1473.6

4S1W21B
1491.2

Date

DistoR.P,
to water
surface.
Feet

1950

May 8
Ju.ly 10
Aug, 7
Sep. 6

Oct o 4
Not, 1

D©3. 20

11
Mar, 8
Apr, 5

May 8
July 10
NOY 1 c

Jan, 11
Feb. 17
Mar, 8
Ap:i' o 4
May 8

July 10
Aug. 7
Sep, 6

05t

,

4
Not. 1

n
17
8

Feb,
Mar.

4.0
5.2

5.7
6,2
6,1
6,1
4,8

Jan,





Weil Nimbsr

Bt„P. Elev,







o







SOUTHERN CALIFCENIA AREA INVESTIGATION

Records of Ground Water Levels at Wells

In Antelope Valley
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: : Dist.RoP.

Well Number : s to water
and ; s surface,

RoP. Elev. s Date ; Feet

8N11W30B
2336,2

8N12W4B
2307.7

8N12W20A
2319

8N12W22A
2301.5

8N12W22B
2302

8^a2W22C
2301

8N12W24A
2310

8N12W30B
2324

8N13W7A
2442

8N13W22A
2385 o

5

8N13W23A
2376

8N14W2B

24940^

1950

Nov, 14 a 39,0

Nov. 27

Nov. 20

July 26
Oct, 24
Nov. 20
Dec, 7

Nov. 20

Nov, 20

Dec. 13

Dec. 15

Dec. 15

Dec, 13

20,4

31.9

17.6
28.8
20,4
28.9

14o3

16,4

Nov, 14 a 18.9

Nov. 27 26.3

139.5

94,3

89.0

173 o7

Well Number
and

R.P, Elev,



CHAPTER IV „ PRECIPITATION RECORDS

Monthly records of precipitation for ten United States

Weather Bureau Stations and annual records for approximately 260

other stations in the area are presented herevd.th.
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MONTHLY PRECIPITATION RECORDS
AT SELECTED STATIONS IN SOUTHERN CALIFORNIA

PUBLISHED, BY U. S. WEATHER BUREAU

Precipitation' in Inches

Season
and 413

Month Long Beach Los Angeles
3290

Clarerooat

A142A
Sierra Madre

m2
San Fernando

1949-50
July
Aug.
Sepo
Oct„
Nov.
Dec.
Jan,
Feb,
Mar,
Apr,
May
June

T
T
T
T

0.69
3,49
2.62
2,65
0,54
0.38
0.14
0,01

T
0.01

01
01
18

72

57

TOTALS 10„52

1.67
0,8?
0,56
T
T

10,60 13085

T
0„02
0.03
0,34
3,63
4,49
3»31
2.78
2,01
2.44
0,29

19,68 10,93

14552
Santa Ana

July
Aug .

Sep,
Oct, 0,08
Nov. 1,62
Dec, 2.52
Jan, 2.55
Feb, 2,40
Mar. 0,88
Apr, 0,78
May 0,12
Jvme

TOTALS 10„95

15933
Corona

0,11
.89

,41

1,90
2,16
0.61
,47

.06

0.

1.

0,

Do

0^
7o64

Riverside

0.10
1,09
1,46
1,72
1,80
0,65
0,63
O068
T

7,53

17a7
Beaumont

12,93

18826
San Bernar-
dino (near)

0.12
2,37
2.17
2,52
2,48
1.07
0.88
0.20

-0..Q1

11.84

Less than 0„01 inch.
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PRECIPITATION REC0RD.3 FOR SEASON 1949-50



PRECIPITATION RECORDS FOR SEASON 1949-50



PRECIPITATION RECORDS FOR SEASON IS

(Season = July 1 to Jtme 30>





PRECIPITATION RECORRS FOR SEASON 19ii9-50

(.Season - July i to Jtane 30

Map Els's-a""

Station Index tion

5139
5144
5204
5247
5267
5269
5446
5549
5646
5861
5872
5908
5922
5928
5988
6005
6289A

6355
6558A
6569
6702
6711
7017

13193
13301
13309
13363
13402
13406
13432
13480
13484
13499
13633
13864
13902
144O8
14451
14549
14552
14586
14617
14649
U673
14765
14835
14902

E-11
C-11
C=12
I>=13

D=13
D-i3
D-17
D=19
D=21
A-4
A-4
B"5
A-=5

B=-5

E=6
B-7
B^I2
A-13
B»17
B=17
A=20
A-20
A=3
Q»14
Q-16
R-16
Q-17
Q=.18

R-18

P=19
Q=19
R-=20

Q=22
Q=27
Q-28
P=U
N=.15

P=17
0=17
0-17
P-18
P-19
0=19
0-21
C=22
N-24

1180
2980
4230
5650
3225
26OC'

1500
2700
4320

1270
1225
I48O
1250
11^5
1700
3625
4300
5735
4656
68©0
7500
1095

35
35
10

65
100
300
190
'+45

350
3? 5
lioc
1270
1390

20
100
55

205
120
120

245
1000
1500
2000
1100

Precipitation
in ia^afees

14o73
18061
29.47
25.05
31o56
3I06I
21.20
20,74
23.38
9.05
9.27*

13.45
10.87
12.72
13.21
13.04
18,26
1J..03

24.77
18,68
16,42
10o96
7.05
8060
7.14
9.55
8,26
7.85

11.09
7.34
8.84
ry no

10.19
13.72
6.17*
3.96
8.62
8.89
8.53
10.95
10,19
9.23
9.22
13.26
13.91
21.80
9.97

So-grce of Lmrormatio.'a

L.Ao Co. F.CoD.

LoAo Co. FoC.D.

UoSoW.B, (Opid's Camp)

LoA, Coo F.C.Do

LoAo GOo FoCoDo
L,A, Co, F.C.B.

LoAo COo FoGoDo

L,A, Co, F.G.D,
U,S„W,B, (Camp Baldy)

LoA, GOo FoCDo

^9A

Coc

Co.

If oO oU o

F.CoD.

COo FoCoDc

Co. F.C.D,

Co, FoCoDc
FoCo. sO oU'c

Co.

Go.

U.SoW.Bc (Aider Creek)

L.Ao Co, F.CoD,

LoA, Co, FoCoDo

LoAo Coo F.CD,
LoA, COo F,CoDo

LoAo Coo FoCoDo

0, OOo FoCoDo

0. Go. FcC.Do
UoSoWoBo (N©i»Tporb Beach)

Oo COo FoCoDo
, FoCoDo
, FoCoDo
, if o oUo

>^0 o if oV o 13 o

Goo FoCoDo
FoCoDo
FoCoDo

UoSoWoBo (Elainora)

Temescal Water Comparay

0. Gc. F.CoD.

0. Co, FoC.Do
0. Co. FoGoD.
U.SoWoBo (Santa Ana)

60 Co. FoCoD.
UoSoWoB, (Tustin, near)

Oo Coo FoC.Do
0. Co, F.C.Do
0. Co. F.CoD.
0. Go, F.CD,
Temescal Water Co,

Oo Co
0. Co

«• Partially estimated by eomparison with nearby stations.
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PRECIPITATION RECORDS FOR SEASON 1949-50
(Season ° July 1 to -hme 30)



LEGEND

WELLS AT WHICH WATER LEVEL FLUCTUATIONS ARE SHOWN,

WATER POLLUTION CONTROL REGION BOUNDARY

/I
-r

^"SJe^lf^ GROUND WATER BASIN

GROUND WATER SuB-BAStN BOUNDARY

WATER POLLUTION CONTROL REGION NUMBER

4-1 GROUND WATER BASIN NUMBER

4-1.01 GROUND WATER SUB-BASIN NUMBER

COUNTY BOUNDARY

Jeel u S- HIGHWAY

LOS AHOELBS RfiOION NO. k, CStOUND WATER BASINS

k- 1



^
ANTELOPE VALLEY
WELL 7N/II W-24A

GROUND SURFACE ELEVATION 2432
2360 » r



l9S/2W-5A(fl
TIA JUANA RIVER'^-Q

^7l!3gizw-^3-

—

--MEXICO

LEGEND

# WELLS AT WHICH WATER LEVEL FLUCTUATIONS ARE SHOWN

^^— WATER POLLUTION CONTROL REGION BOUNDARt

GROUND WATER BASIN

GROUNDWATER SUB-BASIN BOUNDARY

/I WATER POLLUTION CONTROL REGION NUIi«ER—

r

4-1 GROUND WATER BASIN NUMBER

4-1.01 GROUND WATER SUB-BASIN NUMBER

COUNTY BOUNDARY

fee] u S HIGHWAY

l£^ AKELBS RBQION HC. ^, CSOUHD WATSt BASIKS

U 5

U 6

I*- 7

Upper OJai VaOley
Ojal Vaiaey
Ventura River Valley
Santa Clara Blver Vslley

4.01 Qxnard Plain Basin
'li.d2 OxoBTd Forebay BobId
Acton Valley
Pleasant Valley
Arroyo Santa Rosa Valley

Las Posas Valley
Slmi Valley
Cooejo Valley

WU Coaatal Plain, Los Angeles County
l^U.OS West Coaat Main
U-U.03 Central Ccaatal Plain

Presaure Area
UU.O^ Itontebello Forebay Area

'•-12 San Fernando Valley
W12.01 San Femardo Basin

U-13 San Gabriel Valley
U13.01 Kaln San Gabriel Basin

'•-IB.03 Pasadena Sub^u-es
li-lS.Oii Santa Aolta Sub-area

'•-I't Upper Santa Ana Valley, Loa

Angeles County

UUCinAN RBCIOK HO. 6, OtOUHD WATSl BASINS

6-41* Antelope Valley

SAWTA ABA RECIOH MO. 8, CBWHD WATEB BASIBS

6- 1 Coastal Plain, Orange County

8-1,01 East Coastal rlaln
Pressure Area

8-1.02 Santa Ana FBreOay Area

&• 2 Upper Santa Ana Valley
e-2.oi Cblno Basin
6-2.06 BunXer Uill Basin

6. 3 Cajalco Valley
5- U dslDore Basin
6- ^ Sac Jacinto Basic

B- b Henet lake Valle;-

3- 7 Big MeadovB Valle,

d- e Seres Oaks Valley
6. 9 Bear Valley

SAW OIBGO BBCICW VD. 9, (SOWD WATHf BASIUS

9- 1

9- 2

9- 3
9- ^

9- ^
9- 6

9- 7

San Juan Valley

San Mateo Valley

San Ooofre Valley
Santa Margarita Valley

Tonecula Valley

Coahuila Valley

San Luis Rey Valley
Hamer Valley
Sscondldo Valley
Sao Pastjual Valley

9-U Santa Itaria Valley
9-12 San Diegulto Valley

9-13 Poway Valley
9>1U Mission Valley

9-15 San Diego River Valley

9-16 El Cajon Valley
9-17 Sveetwater Valley
9-16 Otay Valley

^19 Tla Juana Basin

9-20 Janul Valley

STATE OF CALIFORNIA

OEPARTMENT Of POOl-IC WOBKS

DIVISION OF WATER RESOURCES

SOUTHERN CALIFORNIA AREA INVESTIGATION

LOCATION OF WELLS AT

WHICH WATER LEVEL
FLUCTUATIONS ARE SHOWN



UPPER SANTA ANA VALLEY
BUNKER HILL BASIN

WELL E-37
GROUND SURFACE ELEVATION 1130

COASTAL PLAIN, ORANGE COUNTY
SANTA ANA FOREBAY AREA
WELLS C-ll24b,ll29j, 1129m

GROUND SURFACE ELEVATIONS 145,135, 136

\M \ m
CROUNP surface:

Wt
Si?m

^^

-?"^^.-

1906 1910 (919 1920 1925 1930 I93B 1940 1949 1990



COASTAL PLAIN, LOS ANGELES COUNTY
MONTEBELLO FOREBAY AREA

WELLS C-80lb, 814
GROUND SURFACE ELEVATIONS 181, 176

1925 1930 1935 1940 1945 I9S0

CENTRAL COASTAL PLAIN PRESSURE AREA
WELL C-926

GROUND SURFACE ELEVATION 68

-40

1929 1930 I93S 1940 I94S I9S0

CENTRAL COASTAL PLAIN PRESSURE AREA
WELL C-861

GROUND SURFACE ELEVATION 84

60

40

20

0-^

^^MmEmm \

I92S 1930 1935 1940 1945 1950

WEST COAST BASIN
WELL B-ll5g

GROUND SURFACE ELEVATION 35





I92S

SAN LUISREY VALLEY
WELL I1S/4W-9EI

GROUND SURFACE ELEVATION 65

40

20

oM







k^







730



THIS BOOK IS DUE ON THE LAST DATE

STAMPED BELOW

AN INITIAL FINE OF 25 CENTS
WILL BE ASSESSED FOR FAILURE TO RETURN THIS BOOK

ON THE DATE DUE. THE PENALTY WILL INCREASE TO

50 CENTS ON THE FOURTH DAY AND TO $1.00 ON THE

SEVENTH DAY OVERDUE.
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