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Dedicated to tile memory of GEORGE ROYAL WADE,

beloved GenerallY!ana!ler of tIle Long Beach Waler
Department from December 19, 1940, to November
24-, 19#. under 'Whose direction tile book 'Was pre
pared. His great desire -'Was to see it in print,
but the Supreme Architect of tile Universe 'Willed

otherwise and called him while it was
still unfillislud.
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•

~ drop of water~ taken up from the ocean by a Slln

healll~ shall fall as a snowflake upon the moun/a"in top,

rest in the frozen silence through the long winter~ stir

again under the summer sun and seek to find its way back

to the sea down the granite steeps and fissures. It shall

join its fellows in mad frolics in mountain gorgesJ singing

the song of falling waters and dancing with the fairies in

the moonlight. It shall lie upon the bosom of a crystal

lake, and forget for a while its quest of the ocean level.

Again it shall obey the law and resume its journey with

mUT111urSflnd !rettinULo and then it shall pass out of the

sunlight and the free air and be borne along a weary way

in darkness and silence. for many days. And at last the

drop that fell as a snowflake upon the Sierra)s crest and

set out to find its home in the sea) shall be taken up from

beneath the ground by a thirsty rootlet and distilled into

the perfume of an orange blossom in a garden .

ALLEN KELLY, 1905.

[v]



LETTER OF TRANSMITTAL
Long Beach, California
November 8,1944

HONORABLE PRESIDENT AND l\JIEMBERS

BOARD OF \IVATER COMMISSIONERS

CITY OF LONG BEACH l CALIFORNIA

GENTLEMEN:

Herewith ·please :find History and Annual Report of the Water Department
of the City of Long Beach, California, for the uscal year 1943-1944.

vVhile this is the first report to be published] it covers the 33rd year of the
Department's existence. Our aim has been to touch upon every phase of opera
tion clearly and concisely} omitting routine procedure and detail.

Particular stress has been placed upon comparative figures of the present
and past years to give a full conception of the unusual and continued heavy
demands made upon the Water Department by the influx of waT workers and
abnormal industrial expansion. Likewise emphasized is the extreme handicap
suffered in maintaining uninterrupted service, constructing necessary exten
sions and performing essential operations, because of Governmental regulations!
rnanpOVi'er shortages and restricted purchasing power.,

Your attention is ,called to the use of Metropolitan District ,vater, which
,vas turned into the City system for the first time in August} 1942. It is being
used to increase pressures in high level areas and} whenever necessary, to care
for the demand in excess of the safe yield of the local underground supply.

Attention is also called to the fact that no bond issue for water works
improvement has been voted for 17 years and capital improvements are financed
out of departmental earnings.

Statistical data herein contained reveal a consistent increase in both gross
and net revenues) whereas the cost of operations per 1000 cubic feet has
steadily declined. A substantial net profit is shown for the fiscal year!s business
after deductions have been made for depreciation! redemption of bond principal
and interest payments.

It is our conviction that a long range program of necessar)' extensions and
improvements should be adopted for post war construction to meet future
demands upon the Department, as there can be little doubt that the City will,
for a time at least, continue to increase in population out of proportion to
ordinary and natural trends. Although the Department now enjoys the dis
tinction of having an 'exceedingly low water rate, being bettered for the house
hold consumer by only one city in California whose population is greater than
50,000, it should be possible to make a further reduction in rates following
such time as the Department is permitted to fully develop the system and the
demands upon it become normal.

I ·wish to express my sincere appreciation to the members of the Board of
Water Commissioners for their confidence ~nd loyal support! and their untiring
efforts in dealing with the many problems with which they have been con
fronted. Commendation is also due to the individual members of the Water
Department's personnel for their cooperation and support.

Respectfully submitted!
G. R. WADE, General lVlanager
Long Beach Water Department

[ vii ]

J



G.
H.

TABLES
(Continued)

23

27
72

120

116
117
118
119

115

114

80
107

Page
xiv
20

Page
88

89
90,91

92
93

94
95

96,97

98
99

5.

6.

7.
8.

9.

10.
11.

23.

24.

25.

26.

22.

12.
13.

1'''.
1-5.
16.
17.

18.
19.

20.
21.

NlllllVcr
1. LAND ACQUIRED BY THE LONG BEACH WATER DEPARTMENT ._ _

2. WELL DRILqNG AND OPERATING D.ATA _ _..

L WELLS _ __ ._. __ ..

4'. TEN-YEAR RECORD OF WATER PUMPED FROM WELLS AND WATER
PURCHASED-1934-1944 ., __ __ __ . _ _

SUMMARY OF WATER PUMPED AND WATER PURCHASED-1943 1944-__

PUMPING STATIONS _. . .._ .

RESERVOIRS (COLLECTiON AND DISTRIBUTION) ._.._ _.

PIPE LINES IN WATER SysnM_. . _.._ _..

PIPE TRENDS IN DISTRIBUTION SYSTEM-1930-1944 .

GATE VALVES 2" OR LARGER IN WATER SYS:rEM-191S-1944 _.._._ ..

FIRE HYDRANTS AND FIRE HYDRANT LATERALS IN LONG BEACH
SY3TEM-1920-1944 _ _ __ .__ . 100

WATER METERS OWNED--1921-1944 _.... , _.. 101

METERED "-7 ATER CONSUMPTION-1943-1944 _... 102

METEOROLOGICAL RECORD--1943 -1944 _ _ _ .._ _.. 103

AUTOMODILE AND SPIKIAL EQUIPMENT RECORD-1943-1944_ ... __. ..._ __ ._104, 105

WATER RATES ._ _ _ _ ._.._._ 106

FINANCIAL STATEMENT-COMPARATIVE BALANCE SHEET 1943-1944. .._108,109

SUMMARY OF REVENUES, EXPENSE AND NET EARNINGS-1943-1944.. 110

REVENUES-1943 -1944 __ _ ___ _.. . __. __ ._.._. 111

OPERATING AND MAINTENANCE EXPENSE-1943-1944_ ..112,113

COMPARATIVE STATEMENT OF REVENUE AND OPERATING COSTS IN
CENTS PllR THOUSAND CUBIC FEET S01.D-1933-1944 __._ .

INCOME COLLECTED FROM LAND AND PIPELINE EASEMENT RENTALS-
1911-1944 _ ..._._._ _ .

CAPITAL ADDITIONS TO SYSTEM UNDER WATER COMMISSION-1931-1944_

WATER DEPARTMENT CONTRIBUTIONS TO GENERAL CITY GOVERNMENT

BONDED DEBT _ __ .. ._ . _ __ . __ _..

GROWTH OF POPULATION AND ASSESSED VALUATIONS IN LONG BEACH-
1890- I 944 . . .

Number
1. ORGANIZATION CHART .____ _ _ __.

2~ STATIC WATER LEVELS IN DEEP AND SHALLOW ZONE8-1932-1944 .

PUMPAGE FROM COMMISSION WELLS Nos. 1 AND 2-1932-1944

RAINFALL AS MEASURED AT SERVICE PLANT STATION-1932-1944

3. HARDNESS OF VARIOUS WATER SUPPLIES _. .._ _.._

4. PRESSURE AND STATIC WATER LEVELS AT BOUTON \VELL-189S-1944.

S. EARTH MOVEMENT DURING THE flQUAKE" OF MARCH 10, 1933.....

6. COST OF METERED DOMESTIC WATER IN CALIFORNIA CITIES WITH A

POPULATiON GREATER THAN 50,000_ .

7. OPERATIONS OF THE WATER DEPARTMENT-1934-1944._._.._... __

8. CHART SHOWING How THE DOLLAR OF GROSS INCOME WAS

DISTRlBUTED-1943-1944

FIGURES

[ix]

-----~---~-----

xv

1
6

7
11
16
22
25

30

31

H
35

38
39

43
45

47
55

58
58

59

64

69
71
73
74
7S
79

62

83

"

47

Page
vii
xi

xii

Page
32

38
39

42

[ viii ]

LETTER OF TRANSMITrAL.

WATER-THE PARADOX ._ .

BOARD OF WATER COMMISSIONERS-RoSTER. . .

ORGANlZATION OF THE LONG BEACH WATHR DEPARTMENT __

HISTORICAL SKETCH-LONG BEACH WATER DEPARTMENT.

ORIGlN OF LONG BEACH__

DEVELOPMENT WEST OF ALAMITOS AVENUE.. ...._....

DEVELOPMENT EAST OF ALAMITOS AVENUE

SOURCE OF GROUND WATER SUPPLY.

NEW ALAMITOS SOURCE OF SUPPLY .

BOUTON Co. VS. DEVELOPMENT CO .

CITIZENS CO. VS. SEASIDE CO. . _ .

DUPUCATION OF PIPE LINES.

MUNICIPAL OWNERSHIP DEFEATED

ERA OF EXPANSION

MUNICIPAL OWNERSHIP ._ _._ .

FLOoDs AND FLOOD CO"~TROL..

~SAN GABRIEL RIVER LITIGATION_ __ . . .

OIL DEVELOPMENT _.. . .

ANOTHER ERA OF EXI':\NSION .

ORIGIN OF THE WATER COMMISSION ._ _ _.._

LONG BEACH HARBOR_

PURCHASE OF CARSON STREET STRIP

METROPOLITAN WATER DISTRICT

WATER COMMI!'SION, 1931-1940

POLLUTION OF GROUND WATER SUPPLY . . __ ._._.

EARTHQUAKE OF MARCH 10, 1933.0

FLOOD OF MARCH 2, 1938 _.._._ ..

LONG BEACH MUNICIPAL AIRPORT

THE PERIOD 1940-1943.0 __ _..

ANNUAL REPORT-JULY 1, 1943 TO JUNE 30, 1944

TABLES

CONTENTS

Number
A. DISTRIBUTION SYSTEM OF LONG BEACH WATER COMI'ANY-1904__

B. PRIVATE DISTRIBUTION SYSTEMS-I9l!..._ .

C. PIPE IN MUNICIPAL SYSTEM-191S

D. WATER DEPARTMENT REPORT AS OF DECEMBER 31, 1916..

E. INCOME FROM OIL, GASOLINE AND OTHER PETROLEUM PRODUCTS-
1921-1944 . .

F. PRINCIPAL FEATURES OF COLORADO RrvER AQUEDUCT-

INITIAL CONSTRUCTION _._...... _ _ .

MAJOR PRIVATE WAR HOUSING PROJECT'S COMPLETED-1943-1944 _

FEDERAL PUBLIC HOUSING AUTHORITY PROJECTS COMpLETED--1943-1944-,



MAPS

LONG BEACH, SHOWING THE RANCHOS Los CERRITOS AND Los ALAMITOS

COLORADO RIVER AQUEDUCT __ __ .. . __ .

'VATER SUPPLY SYSTEM-MAINS 10" AND LARGER - --------------.-- .

Page
3

60 -A

123

f

I
WATER - THE PARADOX

WATER, the familiar H20, will extinguish nre-
but is composed of two gases: hydrogen, highly
inflammable, and oxygen, absolutcly nccessarv
for combustion. .

,

ii
Ii
!!

,I
I-I

I

ILL USTRATIONS

MUNICIPAL UTlLlTIES BUILIJlNG "__0. __ •

BOARD OF WATER COMMISSIONERS

ADMINISTRATIVE STAFF _

THE SPRING THAT SUPPLIED VUBUGNA VILLAGE-_

ALAMITOS PUMPING PLANT

FIRST HOUSE IN LONG BEACH__

OLD RAILROAD STATION.__ _

TOMBSTONE OF WILLIAM E. WILLMORE _

"FLYING DUTCHMAN", PUMP AND STEAM ENGINE

OLD BRICK PUMP HOUSE AND COLLECTING RESERVOIR .

FORMER RESERVOIR IN BIXBY PARK _. . _

COMMUNITY HOSPITAL, Now ON THE SITE OF THE OLD No.5 RESERVOIR....

CORLISS STEAM ENGINE __

DUPLEX AIR COMPRE~OR _ .

ARANDONED "STORAGE" RESERVOIR_

SITE OF ORIGINAL WATER WELLS THAT SUPPLIED LONG BEACH__..

"ELECTRIC PLANT" - ---- - .

ALAMITOS No.1-SHELL OIL COMPANY'S DISCOVERY WELL_.. __

CITlZENS PUMPING PLANT . _ ----- - .

CENTRIll'UGAL PUMPS AT THE CITIZENS PLANT. .

SERVICE PLANT

SHOPS LOCATED AT THE SERVICE PLANT.

BOULDER DAM . __

PARKER DAM ON THE COLORADO RIVER

PRESSURE REGULATING AND CONTROL VAULT _

NORTH LoNG BEACH WELL No.4 .

DEEP WELL TURBINE AND AUTOMATIC WATER LEVEL RECORDER__ .

PRESENT ALAMITOS DISTRIBUTION RESERVOIR _ _

DEPARTMENT'S UNU'ORMED POLICE FORCE. .._ .

DEVELOPMENT No. 1 RESERVOIR._

"OUR BOYS" ._ .

TRAINED DOGS ARE USED TO HELP GUARD THE WATER SUPPLY.._.

NEW CONSTRUCTION _.................... . """""""""""_

TYPICAL RADIO-EQUIPPED EMERGENCY SERVICE 'I)i.qCKS.... ..•. _._

UNIFORMED EMERGENCY SERVlCE CREWS AND COM¥UNICATIONS OpERATORS _ _

COMMUNICATIONS CONTROL EQUIPMENT. . .••.-.••..•••.............................._......•.......•..

LONG BEACH, CALIFORNIA-AERIAL VIEW.__ ..............................••.•••.••••..•...._........•••.••••

Page
vi

xiii
xvii

4
.5
7
8

9
12
13
15
15
24
25
36
36
37
45
49
51
52

53,54-
60
61
63
65
66
67
76
77
78
81

82
85 I
86

I86
121

WATER has many forms-
it may be a liquid, a solid or a gas.

WATER, as a liquid, cannot ordinarily be made colder than 32°F.
but if it is, the slightest vibration ,vlll convert
it into ice.

\iVATER, in its solid form, expands only 9%-
but, if confined, exerts a pressure up to 276,000
pounds per sq.uare inch.

WATER, in its gaseous form) expands 164,200%
but cannot be seen in this state.

';VATER, the liquid, is. 819 times heavier than dry air-
but steam, the gas, is 133 times lighter than dry air.

WATER, the liquid, without pressurc, can be heated
above 212°F. only below sea level-
but water or steam l under pressure, may be madc
much hotter.

WATER from the sea is salty-
but frozen sea water is fresh.

VVATER evaporates at all temperatures-
cold slnws the process but does not prcvent it.

WATER, as dew, does not "fall"-
but is the condensation of water vapor on a
chilled surface.

WATER sometimes appears to be absolutely still-
but it is continually in motion in this cyclg:
evaporation, vapor, condensation and precipitation.

vVATER, under control, is man's servant-
but without regulation) it may be a formidable enemy.

WATER will float the largest battleship-
yet a small grain of sand will sink in it.

WATER is the most essential commodity-
but the Long Beach 'Water Department delivers it to
the consumer's premises at an average cost of only

4 CENTS PER TON.

[xi]
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ORGANIZATION

OF THE

LONG BEACH WATER DEPARTMENT

THE CHARTER of the City of Long Beach, California, effective JlIly 5,

1921, and as subsequently amended, is the organic law of the Water
Department. Pertinent extracts from it follow.

LEGISLATIVE

BOARD OF WATER COMMISSIONERS

USec. 216. There is hereby· created a department of the City government
to be known as the 'Water Department' which shall be under the exclusive
jurisdiction and control of five commissioners who shall be known as the
Board of Water Commissioners ....

"The term of each of the members of said commission shall be five years
heginning with the first Monday after the first day of July from and after
their respective appointments ....

liThe members of said Board shall be appointed by the City Manager,
subject to the approval of a majority of the City Council .... "

The terms of the five members are staggered, only one expiring each year.

USee. 216a. Annually .... 1 after the first Monday after the first day
of July of each year, the Board shall organize by electing one of its members
president and one vice~presiden.tl who shall each hold office for a term of one
year .... The Board shall hold ?l regular meeting at least twice a month ....

"Sec. 216b. The Board of Water Commissioners shall appoint a secre
tary .... who shall hold office during thc pleasure of tbe Board ....

"Sec. 216c. The powers conferred ...• upon the Board of Water Com
missioners shall be exercised by order or resolution adopted by a majority of
its members .... lJ .

EXECUTIVE

GENERAL MANAGER

IISec.217. The Board of Water Commissioners shall have the complete

and exclusive power: ....
H (2) To appoint a general manager who shall be, subject to the control

of the Board, the chief administrative officer of the department ...~ lJ

DEPARTMENTAL ORGANIZATJO.N

The framework of the departmental organization under the General Man
ager is as shown by the Organization Chart, Figure l.

[ xv]



LUTHER V. BUFORD
Operations

CLARK H. SHAW
Properties

BURT HARMON
Ass't. Gen. Manager

FRED S. PORTER
Construction

ALICE B. SAFFOLD
Collections

C. KENYON WELLS
Engineering

ADMINISTRATIVE STAFF
LONG BEACH WATER DEPARTMENT

GEORGE R. WADE
General Manager

WALTER M. BROWN
Eng. Accounting

THOMAS M. WARD
Stores

As an economy measure the Water Department avails itself of the facilities
offered by the City Purchasing Department and the City Laboratory. A single
Collections Division is also maintained by the vVater and Gas departments
to facilitate meter reading, billing and colle_cting.

[xvi]

"Sec. 217. . .
<r (7) .. the City Attorney shall represent the Board in all matters

to whi~h it is a party and shall be the sole and exclusive legal adviser of the
Board with reference to any of its functions, powers or duties under this
charter. JJ

CITY HEALTH OFFICER

lrSec.180. The City Health Officer shall enforce all rules and regulations
which may be adopted for the carrying out and enforcement of a good sanitary
condition of the city; for the protection of the public health .... JJ

Under this Charter provision, the City Health Officer makes regular in
spections and analyses of the City ,vater supply, and l'eports to and advises
with the Water Department for the purpose of maintaining at all times a
safe, potable water.

OTHER CITY DEPARTMENTS

CITY ATTORNEY

The duties of certain City officials, as defined in the City Charter, apply to
the Water Department as well as to other branches of the City govcrome-nt.
These officials are as follows:

OTHER CITY OFFICIALS

CITY AUDITOR

"Sec. 132.110. The. City Auditor shall be the general auditor of the City
of Long Beach and of every department, commission, board and office thereof."

CITY 'tREASURER

"Sec. 137.105. The City Treasurer shall be the custodlan of all publlc
monies of the City of Long Beach, or of any board or commission thereof, and
of all other monies coming into his hands as City Treasurer. JJ

CITY ACCOUNTANT

"Sec. 139.105. The City Accountant shall keep full, true and detailed
records of all accounts of the City, its assets, liabilities, revenues and expendi
'tures, its obligailons, commitments and encumbrances .... "

In addition to the City Accountant's duties, the Water Department malll
tains its own accounting and cost keeping division.

CIVIL SERVICE BOARD

IISee. 102. The Civil Service Board, subject to the approval of the .City
Council, shall adopt, amend, and enforce a code of rules and regulations, pro
viding for appointment and employments in all positions in the classified
service .... Jl

•



LONG BEACH WATER DEPARTMENT

HISTORICAL SKETCH

THE life of any community is directly dependent upon its water supply.

This sketch therefore, is primarily a story of water-sometimes fresh,
sometimes salt, sometimes too much, sometimes too little-with its principal
theme the constant struggle to control, safeguard, develop and utilize a fresh
water supply for the expanding needs of the City of Long Beach.

If we might turn the clock back to a day beyond the dawn of historY1 no
doubt we vvould find, among the prehistoric patrons of the local ,vater supply,
the mastodon, the imperial elephant and the sabre-tooth tiger. According to
Clark H. Shaw, who has been with the Water Department from its inception

and who was its superintendent for ten years preceding the organization of
the Water Commission in 1931 1 bones of several mastodons were uncovered
in recent times during the prosaic task of making brick in the old brickyard
north of Seaside Hospital; and bones of individual specimens of the imperial
elephant have been found at Spring and Orange, Spring and Cherry, 36th

and Walnut, and 37th and Atlantic.

Alamitos
Cerritos" .

llPubug_na . ._ _ .
Tibahag-na

[1]

The first use of water by human beings on the site where Long Beach nOVi'
stands was undoubtedly by Indians. In 1914, Jane Elizabeth Harnett 'wrote,
in her plotes on the Story of Long Beach:

"Cabrillo found Indians on Catalina Island and at San Pedro.
Three centuries later a Scotchman living at San Gabriel )\/fission
,'\-,rote a full description of the Indians of Los Angeles County. He
mentions two villages in the vicinity of what is now Long Beach,
and while they cannot today be positively located, there is good
reason for believing that one of them, Pubug-na, stood at the head
of Alamitos Bay. Here can still be seen the traces of a large midden
of clam shells; and many stone implements and some human remains
have been found near by."

The Scotchman was Hugo Reid, an early resident of Los Angeles and San
Gabriel who in 1851-52 wrote many letters concerning the Indians of Los
Angeles County for publication in La Estrella de Los Allgeles~ the first news
paper published in this vicinity. Reid names nearly thirty Indian rallcherias~

"with their corresponding present local names'\ and states that "each village
genei·ally contained from 500 to 1500 huts." Those named ranged from San
Clemente and Catalina Islands to Cucamonga Farm and San Fernando, and
among them were:

- ------ --------------------

1
1
I

j
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2 LONG BEACH WATER DEPARTMENT HISTORICAL SKETCH 3
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8HOWING

COMPT

LON G

THE RANCHOS
LOS CERRITOS AND LOS ALAMITOS r'Ffi-'Ii+~

PUVU INOIAN
~ VILLAGE SITE

In 1784, three years after the founding of the Pueblo de Los Allgeles~

Governor Pedro Fages rewarded some of his faithful soldiers with land grants
in the name of the King of Spain. One of these \vent .to IVlanuel Nieto and in
duded all of the land lying between the Santa Ana and San Gabriel rivers
and between EI Camino Real and the sea.

There is some reason to believe that Tibalzagllfl was located in the vicinity
of Knoll Park on the west side of Long Beach, since an Indian burying ground
and many relics have been excavated there, according to Clark H. Shaw.

Both sites were well supplied ,"vith fresh water. A perennial stream, fed by
live springs in the gulch or cienega north of 27th Street and west of Orange
Avenue, flowed through the present "Frog Pond" area and southerly along
the base of the high ground until it discharged into Cerritos Slough in the
neighborhood of Knoll Park; while a live spring a few hundred feet north of
Seventh Street and less than half a mile west of the present bridge across the
San Gabriel River supplied the site of PubugJl([ on the easterly cnd of the
knoll now occupied by the Fred H. Bixhy home place. This village ""vas

sometimes referred to as PU'lJll as shown on the map of the Ranchos Los
Cerritos and Los Alamitos. The short length of pipe in the accompanymg
picture points to a shallow reservoir built around the spring.

During the revolution which followed lVIexico's Declaration of Independ
ence in 1810, California remained loyal to Spain but transferred its allegiance
to :iVlexico in 1822, a few months after that country \YOn her independence

vVhen Nieto died, in 1804, his children divided their inheritance j IVIanuela,
a daughter, receiving Rancho Los Cerritos (Little Hills) and a son, Juan
Jose, taking Los Alamitos (Little ·Cottonwoods). These are the ranchos on
which the City of Long Beach now stands, and Alamitos Avenue marks the
boundary line between them.

The Rancherias Pllbugna and Tibahagna probably were in existence when
the Spanish explorers came and, later, the Spanish padres. Juan Rodriguez
Cabrillo came in 1542) Sebastian Vizcaino in 1602, Gasper de Portola and
Father Juan Crespi in 1760. With the establishment of the 1VIission San
Gabriel Arcangel by Father Junipero Serra in 1771, the Indians came under
mission control and thereafter were known as Gabrielenos.

lVIr. Bixby says that the Indians used the point of the hill as a lodge site
for centuries, and that Wlexican cattlemen used· it for years as a slaughtering
and sk,inning place. He also reports that the spring flmved undiminished until
about 1923 \'vhen, following a dry year, it diminished to about one half of its
former volume. It ceased completely in 1931 \;~.rhen a well was drilled close by.
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THE SPRING THAT SUPPLIED PUBUGNA VILLAGE

in October, 1821. About 1833-34 the lVlexican government confirmed the
titles to Ranchos Los Alamitos and Los Cerritos in Don Juan Jose Nieto and
Dona IVlanuela Nieto de eota, respectively.

By deed dated June 30, 1834, Don Juan Jose Nieto sold Los Alamitos,
comprising some 28,000 acres, to Governor Jase Figueroa for five hun
dred dollars in cash. Figueroa died in September, 1835, and Abel Stearns, a
IVlassachusetts Yankee who had acquired l\!Icxican citizenship and, in June,
1841, had married the beautiful Arcadia Bandini, took overthe property from
the Figueroa estate by deed dated July 12, 1842.

In 1843 another IVlassachusetts Yankee, John Temple, ,,,ho also had ac
quired IVlexican citizenship, married the lovely Rafaela Cota, daughter of
Dona lVlanuela Nieto de Cota. Temple bought the interests of his wife's
cleven brothers and sisters in Los Cerritos for $3,025, "one half in coined
money and the other half in goods at market price .... including in this sale
the branding iron and earmark." Temple's deed ViTaS executed at Monterey
on December 16, 1843.

Don Juan Temple built the historic adobe ranch house which still stands,
after a recent restoration by Llewellyn Bixby, near the Virginia Country
Club. As this is written, negotiations are under way for its acquisition by the
State of California as a state park.

Don Abel Stearns also had his adobe ranch hous.e at Los Alamitos, now
the Fred Bixby home. Both Stearns and Temple engaged in raising cattle
and sheep on their respective ranchos and both were also prominent in Los
Angeles affairs where they maintained residences. Don Abel engaged in local
politics and was a member of the first State Constitutional Convention, a City

Councilman, a County Supervisor and a State Assemblyman. Stearns Street,
a little known street in Long Beach, which gives access to the Water De
pa-rtment's Alamitos Pumping Plant, was named for him.

Don Abel had the further distinction of having shipped to the Philadelphia
Mint in 1843 the first California gold ever coined-gold mined in Placerita
Canyon, near San Fernando IVlission, six years before l\1arshall's discovery
at Sutter's Mill.

California was ceded to the United States in 1848 and admitted to the
Union as a state two years later. In 1851 a federal Board of Land Com
missioners was created to investigate and pass upon land titles in California.
The Board confirmed John Temple's title to Rancho Los Cerritos in 1853
and Abel Stearns' title to Rancho Los Alamitos in 1854. U. S. Patents to

27,000 and 28,000 acres of land, respectively, were issued to Temple and
Stearns, the former in 1867 and the latter in 1874.

In the meantime, however, one of the greatest ironies of local history came
to pass. The great drought of 1863-64 wiped out vast herds of ·cattle within

a few feet of an abundant water supply. Just as later generations were to
wander for years over Signal Hill, the harbor area and the region of Alamitos
Bay without suspecting the untold wealth of oil that lay a few thousand feet
beneath their feet, so wealthy families went bankrupt because nobody had yet
thought of drilling for water.

Rancho Los Alamitos was never restocked and later that year ownership
passed to the heirs of l\1ichael Reese, a money lender of San Francisco, on a
mortgage foreclosure.

Two years later, also as the result of the drought} Flint, Bixby and Co., a
northern California firm consisting of Llewellyn Bixby and Thomas and

ALAMITOS PUMPING PLANT
Located on Stearn·s Street

I
!



Benjamin Flint, purchased Rancho Los Cerritos for $20,OOO-seventy-four

cents an acre-including the historic T'emple hacienda.
In 1869 Jatham Bixby, a younger brother of Llewellyn, acquired a half

interest in the property, the firm being reorganized as ]. Bixby & Co. The
ranch was stocked with sheep and was shortly producing 200,000 pounds of

wool annually.
As there ,vas always the danger of a recurrence of the drought of 1863-64,

lVlr. Bixby began drilling for water and is credited with bringing in ten
artesian wells in the late 70's and the early 80's.

In 1881, John W. Bixby, a cousin of latham, purchased Rancho Los
Alamitos from the Reese heirs, Jatham Bixby and 1. W. Hellman participat

ing in the deal.
With this purchase, the whole area novv occupied by Long Beach came into

possession of the Bixby family and both ranchos were devoted to the raising
of sheep. This industry was, however, relatively short lived. Jotham Bixby's
discovery of artcsian watcr proved irrigation of the land a possibility a~d fore

shadowed the end of shcep raising.
Origin of Long Beach

About 1880 or 1881, William E. Willmore sccured an option from
J otbam Bixby for the purchase of 4,000 acres of Rancho Los Cerritos, front
ing the ocean. He immediately began the planning of a development that had
long driven him like a fevcr. It was to consist of a city on the mesa facing
the ocean ·with the area to the north subdivided into "farms" of five, ten,

twenty and forty acres each.
In 1881, Willmore staged a nationwLde advertising campaign, but the re

cruiting of colonists was dishearteningly slow. Nearly a year elapsed before

the first excursion arrived from the east.
"Willmore City" covered that portLon of the Long Beach of today ·which

ties between l\IIagnolia and California avenues and south of Tenth Street.
Few men, since Brigham Young laid out Salt Lake City, have been more

generous in their plannlng.
Willmore set aside lots for parks (including the present Lincoln Park)

churches, schools, a college and a public library. He planned Ocean Avenue
as ;l magnificent 175-foot boulevard, American Avenue 124 feet wide with a
row of trees down the center, other north and south avenues 100 feet wide,
and east and west streets 80 feet wide. He planned a 30-foot setback line on
the north side of Ocean Avenue and every lot on that boulevard was to be
guaranteed an unobstructed view of the ocean. And in every deed but two,
he forbade the sale of intoxicating liquor, under the penalty of reversion to

the original owner.
Willmore's resources, and those of his first associates in the proj~ct, were

too slender to bridge the gap between vision and reality. With the surveys

7HISTORICAL SKETCH

FIRST HOUSE IN LONG BEACH

well advanced, he ,vas unable to finance the enterprise further. In this ex
tremity, he turned to Judge R. IV1. Widney, then living at Santa l\IIonica in
the first cottage to be constructed on that site.

Following a trip of inspection, during which the two men were compelled
to spend the night in a pile of hay on the present site of Lincoln Park because
of the then fldangerous quicksand ll between Wilmington and Long Beach
J ~dge Widney organized a syndicate of five persons] including Willmore and
hImself] .and took over the enterprise, personally assuming its management.
He readjusted the surveys made along the ocean front and changed the name
of the embryo settlement from "Willmore City" to "Long Beach." But in the
main the downtown section· of today conforms to the original plan sponsored
by Willmore himself.

At this time, according to Judge Widney] the only building on the site was
a sheepherder's hut, about eight by ten feet in size, which stood at the north
east corner of First and Pine, on the site of the present 12-sto1'y Securitv
Building. .

Development West of Alamitos Avenue
The first domestic water developed on the site now occupied by the City

of Long Beach came .from a few shallow wells, the first of which was dug
as early as 1880 or 1881. This well was located at the north end of Lincoln
Park, formerly known as Pacific Park, about sixty feet west of Pacific Avenue
and under the present sidewalk. It was used to some extent for watering
sheep. .

The next was the Cook well, located just west of Pine Avenue, bet"veen

LONG BEACH WATER DEPARTMENT6
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Third and Fourth streets. Others were dug ""est of Locust Avenue} bctvvecn

Seventh and Eighth streets j on the north side of Anaheim Road) fifty to onc
hundred feet west of Daisy Avenue; and on the Frank Butler place) south

of Willow Street and west of California Avenue.
These wells belonged to individual property o""vners and ,vere not used to

supply the community at large. 'rhey ,vere sunk in the mesa on which the
greater part 0"£ Long Beach is located and which is not a water-bearing forma
tion. Their product was brackish and of poor quality. The Cook well "vas
probably the last of the privately ovmcd ,,,ater sources to fall into disuse.

Realizing that ·water was the paramount consideration, Judge Widney con

centrated on the problem of its development and distribution. In the ciel/ega

north of 27th Street and west of Orange Avenue, there werc thc springs,

already referred to, which were seldom or never dry. A well drilled on this
site developed an abundance of artesian water tvhich Judge Widney piped
into town through a six-inch riveted asphaltum-dipped pipe, thereby displacing
the first distribution system~an old white horse, a spring wagon and a few
barrels. This six-inch pipe line was the beginning of the Long Beach water

system of today.
Judge Widney also constructed a small brick reservoir at the southwest

corner of American Avenue and Anaheim Road, which he never used because
it gave almost no pressure in the do·wntown area. It was enlarged by later
distributors of water and put into service, much to the dissatisfaction of the
consumers, many of whom found it necessary to leave their faucets open all
night in order to accumulate a sufficient supply of water for thc following day.

Other public improvements were made during Judge Widney's regime.
A crude horse-car line, facetiously known as the G.O.P.~Get Out and

OLO RAILROAO STATION
Later Used by Various Water Utilities

I

TOMBSTONE OF

WILLIAM E. WILLMORE

Willmore founded "Willmore City",

now the City of Long Beach. His burial

place is in the Long Beach Cemetery,

north of Willow Street and west of

Orange Avenue.

Push~was constructed out Broadway and JVIaine Avenue, using wooden
stringers in lieu of rails, to connect with the Southern Pacific Railroad at a
point known as Thenard. It was ultimately absorbed by the Southern Pacific
itself and its right-of-way used to afford that railroad access to its first station
in downtown Long Beach, a small frame building which stood on the site of
the present City Hall. The patrons of the Long Beach Land and Water

Company paid their ,vater bills at this same building.

After several previous moves, the building was shifted to Fifth and Ala
trlitos by the Long Beach "\iVater Company where it was used by that company
and later by the Water Department as a residence for employees who stabled
the utility's horses on the samc site. The last of these horses, after long
service for the Water Department, was turned out to graze on the Citizens
Tract and died there several years ago. T'he building referred to is shotvn in
the picture "Old Railroad Station" as it ,vas on the Fifth and Alamitos site.

With the water and transportation problems solved, after a fashion, Judge
Widney erected the Long Beach Hotcl of forty rooms at the edge of the bluff
across Ocean Avenue from the present Lincoln Park, overlooking the ,,,,raters

of the restless Pacific.

In l\1ay, 1884, Willmore, broken in health, surrendered his contract with
the Bixbys and withdrew from the enterprise. Later, in Arizona, he suffered
a sunstroke from which he never fully recovered. He died on January 16,
1901, and now sleeps in the little cemetery north of Willow Street and tyest
of Orange Avenue, in a spot that might look out over the city of his dreams
if it were not so closely hemmed in by a forest of oil derricks.

The other members of the original syndicate continued their operations.
In December of the same year the Long Beach Land and Water Company
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was incorporated for $100,000 under the management of Judge Widney, and
entered into a new contract with the Bixbys.

Judge Widney disposed of his holdings in the Long Beach Land and Water
Company shortly after its incorporation, and the management was taken over
by Pomeroy and lVlills. Perhaps the first public record of a city water supply
for Long Beach and the first publish~d schedule of water rates are contained
in a poster issued late in 1884 by Pomeroy and Mills which reads:

flWater will be furnished free to a reasonable extent for use 011

lawns, shrubbery and trees for at least until January 1, 1885. Those
planting prior to that date will also be allo,,!,red for same use free
,vater for one year longer, to Jaouary C 1886.

"Campers for 188+ will be allowed to camp, with permission of
the Company's agent, along the line of the bluff cast of Locust Street
and south of Ocean Avenue, but all their stock must be kept safely
tied up at the place designated by the Company's agent. Campers
"""ill be charged only for the use of water as follo,,"s:

"(a) For each tent of 3 persons or under, 50 cents per week or
part of a week j over 3 persons, 75 cents per week.

"(b) For each animal, 15 cents per week or part of a week.
" (c) Other uses to be charged a. reasonable rate.
" (d) All water charges must be paid for in advance and the

Company's receipt obtained therefor."

The Long Beach Development Company, commonly known as the HDe_
velopment Company", was incorporated by Southern Pacific interests July 1,
1887, with a capitalization of $1,000,000, and acquired the properties of the

Long Beach Land and Water Company.
At this time, the water system embraced three or four wells, and consider

able costly experimenting with cheap pipe had been indulged in. Mr. Pomeroy

has described this period thus:

fCWe experimented with pipe, trying to economize, and spent a lot
of money on it after all. Pipe was quite costly in those days, but we
had to come hack and take out all the thin pipe. It didn't work well.
We put in pipe two or three times. We tried to save money and lost
it by trying to save it."

Among the early comers to the southland was Wm. lVlulholland, who'later
became nationally known for his development and management of the Los
Angeles water system. He landed in San Pedro in February, 1877. When
Lo~g Beach was started, he helped build the first water lines down American
Avenue-about 1882. According to his own statement, he helped build one
of the Long Beach reservoirs in the early 1880's. He has said, 'fl was with
Allen Kelly, sitting out on the hills, the night he wrote that poem referring
to a drop of water." (This poem is included in the first pages of this book).

The year 1888 was a momentous one in the history of Long Beach. In the

I
~,

Fall of that year, the City was incorporated by a vote of 103 to 3. But evil
days then descended upon the community of 500 souls.

On November +, 1888, the inade-quaey of the water system was demon
strated. The Long Beach Hotel caught fire that night and because of shortage
of water and lack of pressure in the mains, and lack of apparatus to use the
water of the ocean for fire fighting, the hotel burned to the ground. During
the same year, the death of Charles Crocker, President of the Southern Pacific,
brought to an abrupt halt far-reaching plans for the development of the City.

There is reason to believe that Mrs. Crocker intended to continue the
development planned by her husband, but she, too, died shortly thereafter.
'The Crocker sons apparently had little faith in the southland. It is reported
that they sold their entire interests in Long Beach for $2+0,000 and there
after took no part in the development of the country south of the Tehachapi.

Development East of Alamitos Avenue

'Vhile all this was taking place in Rancho Los Cerritos, development of
the adjoining Rancho Los Alamitos was under way. Artesian water was
developed on this prpperty in 1886, the townsite of Alamitos Beach was
platted in 1887, and on January 24, 1888, the Alamitos Water Company was
incorporated with a capitalization of $100,000 for the purpose of continuing
the development of water. Originally, the Alamitos system was designed to
furnish irrigation water for the development of the ranch itself. But as the
Alamitos Townsite began to build up and the farm and "villa" lots adjoining
it were sold and brought under cultivation, the mains of the new system "were
extended to keep pace with the demands for water, both domestic and
irrigation.

The machilwry for the first Alamitos pumping plant was ordered by John
W. Bixby, who died the night on which the first of it was delivered. This
pumping plant was erected in what is now Recreation Park. It was first
housed in a frame building of the board and batten type, and consisted of a
small boiler and a +-inch Byron Jackson" centrifugal pump direct connected
to a 5x7-inch vertical steam engine.

This latter unit, mounted on a single bed plate and standing scarcely
shoulder high, lurked for a number of years in a dim corner of the Alamitos
Steam Plant where it was ilffectionatcly known as the "Flying Dutchm'an."
It no,v stands, an honored pensioner, on the floor' of the Citizens Pumping
Plant.

About 1892" this first pumping equipment ",,ras moved a few hundred feet
easterly and housed in a brick building along with additional boilers and a
Worthington duplex plunger pump, which has long since disappeared from
the system. The old brick pump house, with its tall brick chimneYl was a
prominent landmark in Recreation Park until the chimney and part of the
walls were wrecked by tbe eartbquake of March 10, 1933. The entire build-
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iog was torn down shortly after. It stood a few hundred feet east of the
Recreation Park Club House; and the first reservoir stood for many years
a short distance to the north. The reservoir was finally demolished and the
ground leveled off, and its site is now occupied by a putting green of the
municipal golf links.

A map of the Alamitos system as it existed in 1895 shows seven reservoirs
of varying types and sizes. Three of these were in the Recreation Park area;
one in Alamitos Park, now Bixby Park, used at present as a lily pond; one
on the site of the present Community Hospital; one on the top of Alamitos
Hill, otherwise known as Reservoir Hill j and onc, known as the Sheep
Reservoir, located about 1,000 feet north of Anaheim Street and about the
same distance east of Termino Avenue. This latter reservoir ViraS used ex

clusively for thf; \vateringof the Bixby flocks as they were driven across
co\.mtry from the })alos Verdes Hills to fceding grounds ncar Santa Ana and
back again.

No. 1 Reservoir was located on the highest ground in Recreation Park at
an elevation of approximately 70 "fcet- about 45 feet above the ,vells. Its

"FLYING DUTCHMAN", PUMP AND STEAM ENGINE
Used in the First Alamitos Pumping Plant

Courtesy-I. E. Cullen

OLD BRICK PUMP HOUSE AND COLLECTING RESERVOIR
Was on the Site which is Now Port of Municipal Golf Course

elevation permitted it to supply by gravity not only the Sheep Reservoir, btlt
also the reservoir in Bixby Park. 'T'his latter, with its elevation of about 60
feet, was of sufficient height to supply downtown Long Beach, at a later date,
v"ith some semblance of pressure at the second floor of its tVi'Q-story buildings.

The crowning achievement of the Alamitos system was the construction
of its No.2 Reservoir on Alamitos Hill, where the Long Beach Water De
partment's main reservoir, a battery of twelve steel tanks, no,y stands.

No.2 Reservoir was begun about 1890 or 1891. After the Bixby threshing
I::rews had completed their annual trip across the southern part of the county,
ending at Redondo, their camp was transferred to the top of Alamitos Hill,
i;lod the men and teams were put to work throwing up the reservoir walls.
This work continued for a year or two, at times ""vhen men and teams ",,1ere
available from the routine labors of the ranch. 'iVhen the earthen basin was
finally completed, it would not hold ""vater. Gopher holes and a sandy soil
gave it a sieve-like bottom, and it was not until much clay had been hauled
to the top of the hill, distributed and puddled, that it became serviceable.
Later it was lined with brick and cement.

The completion of this reservoir provided a real pressure system for a
portion of the territory served by the Alamitos Water Company, a service
far superior to anything the Long Beach Townsite was to knOlY for many
·years.

Its original capacity ",;ras approximately 900,000 gallons and its elevation



was 206 feet above sea level. In 1905, another compartment ,vas built, in
creasing its capacity to 1,616,000 gallons; and in 1911, it was again enlarged,
to 3,850,000 gallons. There was no further change in this reservoir until
after the ';Yater Commission came into being in 1931. Its subsequent history
will be found on a later page.

Like the Long Beach Land and Water Company, the Alamitos Water
Company had its troubles experimenting with substitutes for proven pipe;
and, like the other company, it found this experimentation very costly. With
a large deposit of good clay at hand, the temptation to experiment with clay
pipe was natural. IVliles of it "vere manufactured and some of it ,'vas laid.
But it leaked at every joint, under even a few pounds pressure; and after it

"had been taken up and relaid, with the same result, its use was abandoned

and steel pipe was purchased and laid in its place.
As the production of the Alamitos wells decreased, the air lift vvas invoked

to increase their capacity. According to Charles H. Thornburg, first and only
superintendent of the company:

{{There was a time when we were using air that we would be
within six inches of the bottom of the reservoir every night, and if
the people had known it, we would have had very little water. We
would work all night and would not know whether we were going
to have enough, to drink or not. The reservoir in Alamitos Park
(now Bixby Park) would lill during the night and cover the ground
during the day. Sometimes they drc,v so heavily that the water did
not reach the lower part of town ....

uWe were not getting the p'ressure we should have had in part
of the system. We finally found that a left hand gate valve had been
closed for three years. After it was opened, everything was all
right .... Jl

In 1886 or 1887 the eucalyptus grove at Recreation Park was started to
provide fuel for the boilers in the pumping plant. The planting was added
to year by year until the grove covered about 70 acreS. Wood was the sole
source of fuel until 1895 or 1896 when crude oil became available from the
Los Angeles field. 'The use of wood was completely discontinued in 1898.

The Alamitos Water Company commenced business with fifteen domestic
taps, most of them for houses that were under construction simultaneously
with the installation of the water mains. It was succeeded by the Alamitos
Beach Water Company which was incorporated 1Vlarch 20, 1893, with a
capitalization of $187,500. Among the incorporators of both companies were

Jotham Bixhy, Llewellyn Bixby and I. W. Hellman.
After the completion of the No.2 Reservoir on the crest of Alamitos Hill,

the Alamitos system naturally shaped itself into two zones-the "high pres
sure" and the 'flow pressure"'. The latter was supplied at first by gravity
from No.1 Reservoir, on the small hill in Recreation Park; later by gravity

COMMUNITY HOSPITAL
N.ow on The Site of The Old N.D. 5 Reservoir
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FORMER RESERVOIR IN BIXBY PARK
Now Used as a Fish and Lily Pond
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from No.5 Reservoir; on the site of the present Community Hospital) at an
elevation of 87 feet. In 1895', the high pressure system served only a few
hundred acres, mostly owned by Alamitos employees, on the slope of the hill
to the west and south of No.2 Reservoir. Later, the high pressure mains
,'wre extended into Alamitos Beach Townsite, and that town had its high
and low pressure zones, just as Long Beach had throughout much of its

history.

The Alamitos ",Vater Company drilled five wells or more on the Recreation
Park site. They were comparatively shallow, the first one being 380 feet
deep. According to Nlr. Thornburg, one ,veIl was drilled to a depth of 1100
feet, ,,,,,here two strings of tools \overe lost, and further drilling was abandoned
without having reached bedrock. Artesian strata ,;llere encountered at depths
of approximately 100, 300, 500 and 600 feet.

LONG BEACH WATER DEPARTMENT14
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Source of Ground flVater Supply
The rest of this article probably will be more intelligible if we take time

at this point to describe the source of the Long Beach ground water supply

and some of its peculiarities.
Throughout the last quarter century or morc, there have been men to pro

claim, from time to time, that Long Beach lies above an immense and in
exhaustible lake. Their usual theory is that a prehistoric river, or a branch
of the Colorado, penetrates this region beneath the roots of the encircling
mountains and provides us with a never-ending water supply. Another idea
which has been advanced is that the ocean itself works its way inland, freeing
itself of its salt through some mysterious chemical process, and thus maLntains

the level of the mythical lake.
All of these conceptions are fallacious although, strange as it may seem, the

latter one approaches most nearly the truth. The' ocean does free itself of
salt, not by a mysterious chemical process, but by the natural process of evap
oration. It does make its way inland, as water vapor whLch condenses into
clouds; and the cold air above the mountains precipitates the moisture from
the clouds as rain or snow. That portion of the resulting mountain and valley
run-off which finds its way into the deep sand and gravel beds of the coastal
plain and slm'Vly percolates through the sands and gravels on its return
journey to the sea whence it came--that is our water supply. The process is

beautifully described in the prose-poem by Allen Kelly.
Three main drainage areas contribute Ln varying degrees to this supply.

They are the watersheds of the Los Angeles, San Gabriel and Santa Ana
rLvers, all of which have their sources in the Coast Range. Including their
respective tributaries, the Los Angeles River drains 167 square miles of
mountain territory, the San" Gabriel, 280 square miles, and the Santa Ana,
460 square miles. Each of these streams drains a considerable additional area
of valley and coastal plain. But the precipitation upon these valley areas is
of less importance in the replenishment of the Long Beach water supply than
the mountain run-off, partly because _of its lesser amount, still further reduced
by transpiration and evaporation, and partly because much of it reaches the
stream beds below the points of intake of the deeper gravels, as hereinafter

shown, and consequently never finds its way into those gravel beds.
Generally speaking, the normal flow of all three of these rivers, and of

their tributaries, disappears beneath the surface of their respective stream beds
soon after they debouch from the mountains onto the adjoining plain. But
they continue to flow underground, not as solid streams in open channels, but
as percolating water under pressure, seeping through the gravels of former
stream beds now buried-sometimes hundreds of feet below -the present sur
face. Here and there, impervious barriers cross the courses of the underground
channels and act as submerged darns to force the water to the surface again.

It then flows as a surface stream until it reaches another area of perVIOUS

material, when it again sinks. It is only during periods of storm that the
surface flows attain any considerable volume and become continuous to the
sea. The eastern tourist is prone to laugh at our dry and dusty "rivers"

until he sees them in flood.
That portion of the Coast Range in 'which all three of the rivers have their

sources is of crystalline rocks. Between this range apd the sea are two roughly
parallel but irregular ranges of hills composed of sedimentary rocks through
which the rivers pass. One of them consists of the Puente and l\1erced hills,
at the Whittier Narrows. The other consists of a series of uplifts, including

,Dominguez Hill, Signal Hill, Anaheim Landing and others, along the line

of the Inglewood fault zone.
The same geologic processes which caused the uplifting of the three ranges

have also caused the sinking of large blocks of the original structure, thus
forming basins of great depth} which in turn have been filled by erosion from

the mountains.
The debris from the crystalline rocks of the Coast Range is spread by the

torrential mountain streams in wide, fan-shaped cones at the canyon mouths.
N aturallYl the coarser and heavier material drops out first l while the finer
and lighter material is transported until deposited by flattening gradiehts and
decreasing velocity. As a result of this natural sorting and sizing process, the
debris cones at the canyon mouths are composed of coarse granite sand, gravel
and boulders, forming a very porous and pervious mass, which gradually
gives 'ivay to finer and finer grav~l and sand and ultimately to clay and silt,

with increasing distance £rom the mountains.
Below the two sedimentary ranges, particularly the more northerly one,

great quantities of clay and mud aTe added in times of flood. There has thus
been built up a valley "fill'l of unknown depth, consisting of irregular alter
nating beds of pervious gravel and sand and impervious mud and clay, sloping

from the canyon mouths to the sea.
The irregularity of- the underground gravel beds has been greatly accen

tuated by the migratory habits of the rivers themselves. Before they were
confined in the present system of flood control channels, the streams gradually
raised their beds above the surrounding couritry, and in times of flood fre
quently broke their banks arid made new channels for themselves. The
numerous low divides between valley watersheds also lent themselves to fre
quent and erratic changes in course.

Prior to 1825, the Los Angeles River flowed "westerly through the site of
the City of Los Angeles and followed the course of Ballona Creek into the
Pacific about four miles south of Santa Monica. From that time until the
building of its present flood control channel, it flowed in a fairly diTect course
to -its mouth between Long Beach and Wilmingtonl but followed many dif-



ferent channels south of V crnon. Some of its flood vvaters even found their
way into Alamitos Ray from time to time.

The San Gabriel River, in earliest historical times, follo'wed a single channel
down the east side of EIIVlonte Island, so-called, to a point below the Whittier
Narrows, ",vhere it swung to the lvest, into the channel now known as the
Rio Hondo, which it follm;ved to- a confluence with the Los Angeles River,
or sought a separate channel of its ovvn, ",vest of Long Beach, as its vagrant
fancy dictated.

In 1867, aided by an irrigation ditch south of Whittier Narrows, it split
into two streams, one on each side of El l\1onte Island, and the easternmost
stream carved a channel ioto Alamitos Bay. This was known for many years,
-as llNe-vv River." At still another period, this easternmost branch flowed

along the north edge of the mesa into the old channel west of Long Beach.
In more recent times <lnd until the construction of the Santa Fe flood control
dam, the flood waters of the San Gabriel divided more or less evenly between
the "oldJl and "new" rivers.

The Santa Ana River has been equally erratic in its course throughout its
upper reaches, and again helow the mouth of Santa Ana Canyon. At one time
it discharged into the ocean in the neighborhood of Anaheim Landing. Its
pr.esent course takes it into the ocean near the northerly end of Newport Bay.

There is no doubt that during past geologic ages, these three rivers have
wandered over much of Los Angeles County, and the adjacent southwesterly
portion of Orange County, 1e.:1.ving an intricate network of gravel-filled
channels behind them, which are now buried more or less deeply in a loosely
consolidated sedimentary deposit in which clay becomes the predominating
material as the coast line is neared;

The contributions of the Los Angeles and Santa Ana rivers to our local
watcr supply arc believed to be negligible. Prior to the construction of Hansen
and Sepulveda dams and the improvetrnent of the river channel by 'the U. S.
Army Engineers, very little of the normal flmv of the Los Angeles River
escaped the collecting galleries and pumping plants of the City of Los An
geles, near Griffith and Elysian parks.

Since then, the "spreading" of Owens Valley ,-vater in San Fernando Valley
by the City of Los Angeles, together with the ~'spreading" of \'vater conserved
by the.several dams of the Los Angeles County Flood Control District, has
resulted in a small but practically continuous stream in the formerly dry river
bed. Extractions of water in Vernon and its vicinity, however, have become
very heavy, drawing not only on the underground waters of the Los Angeles
River, but on those of the Rio Hondo branch of the San Gabriel River as
weIl. Whatever Los Angeles River water escapes past the Los Angeles col
lecting galleries, including a large flow of flood ,'vater from the city streets
in times of heavy rainfall, escapes so far down stream that it has little or no

opportunity to replenish any but the shallower gravel strata in the Long
Beach aTea. Figure 2 graphically shO\vs the difference bet"veen the static water
levels of the deep and shallow zones in this area.

As for the Santa Ana River, its nearest channel, the old one leading into
Alamitos Bay via Los Alamitos, is no longer followed by the surface stream.
It is probable that a portion of its subsurface \vaters pcrcolate along this old
channel; but it is so far to the east and south of the various developed well
sites that it is highly improbable that this river has any material effect on the
present Long Beach water supply.

Long Beach is dependent upon the San Gabriel watershed for practically
all of its pumped supply. Between the mouth of San Gabriel Canyon and the
mouths of the (lold" and "ne,v" San Gabriel River channels, west and east

of Long Beach, respectively, there are two maiil basins, filled with gravel,
sand and clay to an unknown depth, "\vhich have been largely artesian in years
past and which still develop artesian flmvs in very limited areas in wet seasons
or after the "spreadinglJ of heavy releases of conserved water from the San
Gabriel dams.

The lower rim of the upper basin is a partially eroded fold in the earth's
crust at the Whittier Narrows which forms a natural subsurface barrier be
neath the present river channels. It extends from the Puente Hills on the
east to the JVlerced HilLs on the west.

The normal flow of the San Gabriel River and a portion of its flood waters
are absorbed by the coarse gravels of the debris cone at the canyon mouth.
As the absorbed waters percolate seaward, they are trapped in the buried
gravel beds already described. These beds thus form irregular underground
channels or aquifers inclined toward the sea, with percolation upward and
downward effectuaily cut off by the enclosing layers of impervious clay. At
the Whittier Narrows the subsurface ·dam forces much of the percolating
water to the surface in a series of live springs.

Below the Narrows a similar artesian basin exists, which is fed by the
overflow from the upper one and forms a portion of the coastal plain. Its
southerly rim is a barricr similar to the one described above, but formed, in
this case, by the continuation of the Dominguez-Signal Hill anticline south
casterly and northwesterly.

Whenever, in either basin, a well is drilled through the clay stratum or
"artesian cap" ovcrlying one of the irrcgular underground water-bearing
channels, at a point where the ground level is lower than the intake of the
channel, the trapped water will rise under the pressure due to the greater
elevation of the intake, and a flowing artesian well will result. If the output
of the well is greater than the supply to the intake of the gravel bed, the time
will come when the effective point of intake is no longer higher than the top
of the ,well, and then the flmv will cease.
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In the light of the foregoing generalizations} the following facts must he
self-evident:

1. The effective reservoir capacity of the San Gabriel basins is
strictly limited by the absorptive capacity of their pervious strata.

2. That portion of the valley rainfall which finds its way to the
upper surface of an "artesian cap" does not and cannot contribute
to the supply of water beneath the cap, because the clay stratum
which restrains the underlying waters from rising to the surface also
prevents the surface waters from penetrating to the underlying
channels.

3. The larger the number of wells drawing from an artesian
stratum, the quicker they will exhaust it.

4. Ordinarily, those wells lowest down on the slope of an
artesian basin will be the last to cease to flow.

5. It is conceivable, however, that pumping operations at the
upper end of an artesian basin may be carried to such an extreme
that little or no water ,vill reach the lower end of the basin.

6. When one artesian basin receives its supply from the overflow
of another, if the pumpage from the upper basin is so heavy as to
cut off its overflow, excessive pumpage in the lower basin will ulti
mately either empty it altogether or so lower the water level that
economical pumpage is no longer possible.

The original Alamitos wells, in the Recreation Park area, flowed and were
of fair capacity w~en first brought in. But it was not long until their output
diminished and they were no longer able to supply the growing demands of
the Alamitos water consumers, particularly during the summer season.

Their behavior seems to indicate that they tapped a small subbasin sep
arated from the main artesian area of the coastal plain by the Signal Hill
anticline and supplied by the subsurface overflow from the main basin. What
ever the actual geologic conditions may be at this point, it is clear that the
drilling of numerous wells ill the main basin, supplemented perhaps by the
effects of a cycle of dry years, cut down the supply to the Recreation Park
wells until their diminished output forced the acquisition of a ne...v pumping
site.

One of the peculiarities of the Long Beach ground water supply, the source
of which has just been described, is that part of it is clear and relativel)T hard
and part of it is amber colored and soft. It is generally believed that a portion
of the clear San Gabriel River water, ranging in hardness from 150- to
upwards of 200 parts per million, percolates through buried peat beds of
irregular extent as the Long Beach pumping zone is neared, and that a
natural softening process takes place in them, probably a base exchange akin
to the zeolite process, resulting in water as soft as 10 to 13 parts per million
in the Wilson Well, drilled in 1931-32. During this process, the water
acquires its amber color and a slight amount of hydrogen sulphide gas which
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is responsible for the odor sometimes noticed in 'water freshly drawn from

the faucet.
Gvying to the great depth of many of the wells, the temperature of the

water is relatively high, ranging from about 72° to 96° F. No tvm wells
have the same characteristics as to color, chemical analysis and temperature.
The product from most of them- is blended, giving an average hardness of
40 parts per million (see Figure 3) and an average temperature of 80 0 to
85 0 F. as it leaves the reservoir.

Other peculiarities have been discovered ",,,hile drilling. For example, the
fossil toe bone of a young bison w,ts taken from N oyth Long Beach Well
No. 1 (Harding Park Well) at a depth of ahout 360 feet. A pine tone was
recovered from Commission vVell No. 6 at a depth of around 600 feet. A

section of fossil, rib and a piece of petrified wood with unpetrified bark at
tached were taken from the South Gardena Well at about 630 feet. Charred
'~Tood was encountered in Wise Well No. 1 below 700 feet. Development
Well No.1 was bottomed in a pine log at 1017 feet. Wood fragments were'
taken from the Wilson Well at 1700 feet) while other fragments of 'oVood.
and shells of various kinds _and sizes have been taken from many wells at
various depths. At least one such wood fragment was identified as redwood,
although no redwood trees now grow within many miles of this vicinity.
1\Ilost of the wells specifically mentioned will be referred to hereinafter.

]\,Tew Alamitos Source of Supply
\iVhen faced by the dwindling supply in its original Recreation Park wells,.

the Alamitos Water Company found a new source of supply in a 40-acre
tract about three quarters of a mile northeasterly from the summit of Alamitos
Hill. It lay on the north side of Stearns Street near a large flowing well
previously brought in by the Bixbys; and in 1901, the erection of a new
Alamitos Plant was begun on this property. It consisted of an 85 H.P. boiler
and a Worthington duplex, triple expansion steam pump with the necessary
accessories. Upon its completion the original Recreation Park plant "vas·

abandoned.
In 1904 the new plant was enlarged by the additiol1 of a Byron Jackson

three-stage centrifugal pump, belt-d~iven by a Bates tandc;:m compound Corliss.
steam engine, 12x22x36 inches, together with a 100 H.P. boiler and the usual
boiler feed, oil, and vacuum pumps, feed water heater and other accessories;
and in 1909,250 H.P. of additional boiler capacity was added, together with
the necessary auxiliary boiler room equipment. This Alamitos Steam Plant,
augmented later by an Ingersoll-Rand duplex air compressor 12x14x16
inches, remained in service until 1924, a fire being maintained under one
boiler for possible emergency service until August, 1932, and was finally dis
mantled and sold as scrap in 1943.

It had a capacity of approximately 5,500,000 gallons a day, and obsolete


























































