




ilel3 19TS
f-

THE RESOURCES AGENCY OF CALIFORNIA

PHYSICAl SCIENCES

LIBRARY

UC DAVIS

^-y-

lr~

partment of Wa tcr Resources

BULLETIN No. 68-62

RECLAMATION OF WATER FROM
SEWAGE AND INDUSTRIAL WASTES

IN CALIFORNIA

JULY 1, 1955 -JUNE 30, 1962

OCTOBER 1963

HUGO FISHER

f<6^\m\s^to\ot

The Resources Agency of California

EDMUND G. BROWN
Governor

State of California

UNiVERSiTY OF GALiFORNSA

MAR 1 9 1984

GOVT. CSOCS. - LIBRARY

WILLIAM E. WARNE
Direc/or

Department of Water Resources





state of California

THE RESOURCES AGENCY OF CALIFORNIA

Department of V(/ater Resources

iibiary

Enwronmental
Protection Agency

Region Vil

BULLETIN No. 68-62 '"T;

^'dl8 J9jf

RECLAMATION OF WATER FROM
SEWAGE AND INDUSTRIAL WASTES

IN CALIFORNIA

JULY J, 1955-JUNE 30, 1962

OCTOBER 1963

HUGO FISHER

Adminisfrafor

The Resources Agency of California

EDMUND G. BROWN
Governor

State of California

WILLIAM E. WARNE
Direcfor

Department of Water Resources





TABLE OF CONTENTS

Page

LETTER OF TRANSMITTAL v

ORGANIZATION, STATE DEPARTf^ENT OF WATER RESOURCES,
DIVISION OF RESOURCES PLANNING vi

ORGANIZATION, CALIFORNIA WATER COMMISSION vll

ACIO^OWLEDGMENT vlli

CHAPTER I. INTRODUCTION 1

Related Investigations and Reports 1

Scope of Program and Report 2

Definitions ...... « 4

CHAPTER II. WASTE WATER DISCHARGES 7

North Coastal Region (No. l) 8

San Francisco Bay Region (No, 2) 9

Central Coastal Region (No. 3) 10

Los Angeles Region (No. 4) 10

Central Valley Region (No. 5) 11

Lahontan Region (No. 6) 12

Colorado River Basin Region (No. 7) 13

S-anta Ana Region (No. 8) 13

San Diego Region (No. 9) 1'^

CHAPTER III. RECLAMATION OF WATER FROM SEWAGE
AND INDUSTRIAL WASTES I5

TABLE

Number

1 Waste V7ater Reclamation Operations, 196I-62 19

111



PLATES

All plates are bound at end of report

Plate No.

1 Waste Water Discharges, North Coastal Region (No. l)

2. Waste V/ater Discharges, San Francisco Bay Region (No. 2)

3. Waste Water Discharges, Central Coastal Region (No. 3)

4 Waste Water Discharges, Los Angeles Region (No. 4)

5 Waste Water Discharges, Central Valley Region (No. 5)

6 Waste Water Discharges, Lahontan Region (No. 6)

7 Waste Water Discharges, Colorado River Basin Region (No. 7)

8 Waste Water Discharges, Santa Ana Region (No. 8)

9 Waste Water Discharges, San Diego Region (No. 9)

APPENDIXES

Appendix Page

A V/aste Water Treatment Facilities ^5

B Quantities of VJaste Waters 51

C Mineral Analyses of Waste Waters ' '

D Sanitary and Radiological Analyses of Waste Waters .
1^3

IV



MILIAM E. WARNE
Director of

Water Resources

. ABBOn GOLDBERG
lief Deputy Director

EGINAID C. PRICE

puty Director Policy

NEELY GARDNER
Deputy Director
Administration

MFRED R. GOLZE
Chief Engineer

EDMUND G. BROWN
GOVERNOR OF
CALIFORNIA

HUGO FISHER
ADMINISTRATOR

RESOURCES AGENCY
ADDRESS REPLY TO
P. O. Box 388

Sacramento 2, Calif.

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
1120 N STREET, SACRAMENTO

August 5, 1963

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

State and Regional Water Pollution Control Boards

Gentlemen:

I have the honor to transmit herewith Bulletin No. 68-62,
"Reclamation of V/ater From Sev;age and Industrial Wastes in Cali-
fornia, July 1, 1955-June 30, 1962." This is the fourth report
to the Governor, the Legislature, and the Water Pollution Control
Boards presenting information on v;aste treatment facilities,
quality and quantity of major waste discharges, and vjaste water
reclamation projects throughout the State. This report is made
as directed by Section 230 of the Vlater Code.

This report presents data which serve as a basis for
detailed studies of the feasibility of reclaiming waste waters
for beneficial use. Investigation of the feasibility and practi-
cability of reclamation of waste waters, under Section 230 of the
Water Code, is an integral part of the study and planning activi-
ties of this department in the development of the State's water
resources.

Included in this report are information and data on 208
waste vjater treatment plants which v;ere discharging approximately
1,600,000 acre-feet of waste water per year by the end of the re-
porting period. Of this 1,600,000 acre-feet of waste water, about
90,000 acre-feet were reclaimed annually. The water reclaimed
v;as used primarily for irrigated agriculture with lesser amounts
being used for ground water replenishment, industrial, and
recreational purposes.

Sincerely yours.

i^.u^r^"'^'^
Director



STATE OP CALIFORNIA
THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OP V/ATER RESOURCES

EDMUND G. BROV/N, Governor
HUGO FISHER, Administrator, The Resources Agency of California

WILLIAM E. WARNE, Director, Department of 'water Resources
ALFRED R. GOLZE, Chief Engineer

DIVISION OF RESOURCES PLANNING

William L. Berry Division Engineer
Albert J. Dolcini Chief, Planning Management Branch

This report was prepared
under the supervision

of

Arthur J. Inerfield Supervising Engineer, VJater Resources

by

Charles G. Gunnerson Senior Engineer, Water Resources

and

Edwin A. Ritchie Water Resources Engineering Associate

with assistance by

B. J, Archer Assistant Civil Engineer, Bay Area Branch
D. V. Kennedy Assistant Civil Engineer, Delta Branch
W. L. Thomas Assistant Civil Engineer, Northern Branch
R. R, Nicklen Water Resources Engineering Associate,

San Joaquin Valley Branch
K. B. Nixt . Associate Engineer, Water Resources, Southern District

VI



CALIFORl^IA WATER C0r4MISSI0N

RALPH M. BRODY, Chairman, Fresno

WILLIAM H. JENNINGS, Vice Chairman, La Mesa

JOHN W. BRYANT, Riverside JOHN P. BUlvJKER, Gustlne

IRA J. CHRISMAN, Visalla JOHN J. KING, Petaluma

EDWIN KOSTER, Grass Valley NORRIS POULSON, La Jolla

MARION R. WALKER, Ventura

0-

WILLIAM M. CARAH
Executive Secretary

GEORGE B. GLEASON
Principal Engineer

Vll



ACra-JOWLEDGIffiNTS

Many of the data used In connection v/lth this report were

contributed by public and private agencies and by Individuals. The

cooperation of the following agencies Is pratefully acknowledged

:

State Water Pollution Control Board

Regional V/ater' Pollution Control Boards

State Department of Public Health,
Bureau of Sanitary Engineering and
Division of Laboratories

The cooperation received from the many counties, munici-

palities, public districts, and other entitles in the collection of

samples for the various analyses reported herein also is gratefully

acknowledged.

Unless otherv/ise indicated, sanitary analyses were per-

formed by the Department of VJater Resources' mobile laboratory and

by the State Department of Public Health, Division of Laboratories.

Mineral analyses were performed by the United States Geological Sur-

vey and by laboratories of the Department of Water Resources in both

Northern and Southern California. Radiological analyses were per-

formed by the California Disaster Office Labor^atory or by a commercial

laboratory.

Vlll



CHAPTER I. INTRODUCTION

The Calirornia Department of Water Resources conducts

two types or investigations pertainin^^ to reclamation of water

from wastes. The first is a continulnr; statev/ide Inventory pro-

gram of determining the quantity and quality of waste discharges

andj in addition, evaluating the operation of existing reclamation

projects. The second type consists of detailed studies at specific

locations to evaluate the feasibility of potential waste water recla-

mation projects. Both of these types of investigations are performed

under the authority of Section 230 of the V/ater Code.

This report Is the fourth in a series of reports inven-

torying waste v;ater reclamation in California^ and covers the period

from July 1, 1955, to June 30, 1962.

Related Investigations and Reports

The Department of Water Resources previously has published

three statewide Inventory reports covering the years prior to 1955

•

These are:

1. Reclamation of Water From Sev;age or Industrial
V/aste. December 1952.

2. Reclamation of Water From Sewage or Industrial
Waste. June 195^.

3. Bulletin No. 68, Reclamation of Water From
Sewage and Industrial Wastes. July 1, 1953 -

June 30, 1955. January 1958.

Three additional reports have been prepared on reclama-

tion of water from wastes in specific areas. These are:
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4. Bulletin No. 67, Reclamation of V/ater From
Sewage and Industrial Wastes, Watsonville Area,
Santa Cruz and Monterey Counties. 1955.

5. Office Report. Feasibility of Reclamation of
Water From Sewage in International Outfall Sev;er,

Tia Juana Valley, California. December 1955.

6. Bulletin No. 80, Feasibility of Reclamation of
V/ater From V/astes in the Los Angeles Metropoli-
tan Area. December 1961

.

Scope of Program and Report

The objectives of this activity are to stimulate an

interest in, and to encourage investigation into, the use of

reclaimed waste water for beneficial use and to assist, by col-

lecting and presenting data on the quantity and quality of wastes

in California which may be susceptible to reclamation.

In general, only waste discharges of more than one-half

million gallons per day, or 5.50 acre- feet per year, are considered.

However, In those areas where water may be in short supply or where

waste water reclamation is otherwise significant, discharges of less

than this amount have been considered.

To obtain data for the preparation of this report, the

field program comprised the following:

1. Interviews with waste discharging agencies to obtain

flow recoi'ds, changes in facilities, and reclamation practices.

2. Collection of hourly waste v/ater samples over an 8-

hour, 16-hour, or 24-nour period, dependent upon local conditions,

for determinations of water quality. The- samples were generally

composited by flow so that analyses more representative of the
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averap:e quality of the discharge could be obtained. I'Jhcn ponded

effluents were sampled, only i^rab samples were collected, i^'leld

analyses were made on individual hourly samples to determine pH,

temperature, electrical conductivity, and chloride concentration,

hourly flov/s v;ere also recorded.

Laboratory determinations for sanitary and mineral quality

of the samples were made in accordance with the tenth edition of

"Standard Methods for the Examination of VJater, Sev/age, and Indus-

trial Wastes," published by the American Public Health Association.

Sanitary analyses included determination of five-day 20°C biochemical

oxycen demand, suspended solids, ether soluble material, most probable

number of coliform organisms, and, in certain instances, nitrogen

and phosphorus series. Mineral analyses consisted of determination

of electrical conductivity and pH, and measurements of concentra-

tions of calcium, magnesium, sodium, potassium, carbonate, bicarbo-

nate, sulfate, chloride, nitrate, fluoride, boron, silica, total

dissolved solids, hardness, and, in certain instances, ammonium and

phosphate. Gross radioactivity was determined on selected discharges

after 1957.

Chapter II of this report presents information on the

locations, quantities, and characteristics of vjaste discharges

throughout the State. Chapter III discusses factors which are

basic to waste water reclamation, and Includes a summary tabula-

tion of reclamation operations as of the close of the reporting

period.

Basic data, statistics, and general information pertaining

to v/aste treatment facilities in California which discharge more
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tlian one-half million gallons per day are tabulated In the appendixes

Data and Information are presented by water pollution control re:^:ion,

of vrhich there are nine In the State. They are:

North Coastal Re[;-lon (No. l)

San Francisco Bay Region (No. 2)

Central Coastal Region (No. 3)

Los An;r;eles Region (No. 4)

Central Valley Region (No. 5)

Lahontan Region (No. 6)

Colorado River Basin Region (No. 7)

Santa Ana Region (No. 8)

San Diego Region (No. 9)

Waste V7ater discharge locations in each of the nine water

pollution control regions are shown on plates accompanying this re-

port. Location numbers and agency designations shown on the plates

correspond v;ith the numbers and names used in all tabulations in

the appendixes.

Definitions

The following terms are defined for use in this report:

_Sewage--Any and all v;aste substance, liquid or solid, associated

with human habitation, or v/hlch contains or may be contami-

nated with human or animal excreta or excrement, ofl'al,

or any feculent .matter. As used in this report, sev/age in-

cludes all liquid wastes carried by community sewer systems.

Industrial v;aste--Any and all liquid or solid v;astc substance,

not sev/age, from any produ.clng, manufacturing, or processing

operation of whatever nature.
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V/astc vjater--A term IncTiiding seware^ ind-ustrlal waste, or any

combination of tlie tv70

.

Se\^eva[£e systems--A system for collecting, ti'^ansportln,'^, pumpln^j

treatln;:;, and dlsposlnr^ of sewage and industrial v;astes.

Primary sewage troatment--The first major treatment in a sewage

treatment plant v/hich removes, by sedimentation and flota-

tion, a large portion of suspended matter, but little or

no colloidal and dissolved matter.

Secondary sewage treatment- -The treatment of sevrage by biological

methods vfhich follows primary treatment, and which accomplishes

further stabilization of organic mattei'.

Reclamation- -The process of recovering water from sev/age and/or

industrial waste for beneficial purposes, vrhether by means

of special facilities or through natural processes.

Planned or deliberate reclamatlon--The recovery of all or part of

the water in a sewage or industrial waste for direct bene-

ficial use where engineering control is maintained.

Incidental reclamation--The recovery of viater from sev/age or in-

dustrial viaste subseauent to the discharge of the waste, and

vfhich occurs v^^ithout specific engineering control.
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CHAPTER II. V/ASTE WATER DISCHARGES

This chapter presents a discussion of the characteristics

of waste dlschari;;e facilities In the State which, v;ith fev/ excep-

tions, discharged more than one-half million gallons per day during

the period July 1, 1953-June 30, I962. Included in this report are

data pertaininf, to 208 plants ivhich discharged. In 196I-62, a total

of approximately 1.6 million acre- feet of waste water. Of this total,

slif-iitly more than 1.3 million acre-feet, or about 80 percent, were

discharged to tidal v;aters, while the remainder v/ere discharged, in

approximately equal portions, to land ( 163,000 acre- feet), or to

inland v/aters (l69,000 acre-feet). Wastes discharged to tidal v/aters

are not recoverable and are lost forever. Wastes discharged within

inland basins to streams and land are available to a degree for sub-

sequent utilization. By infiltrating to underlying ground vjaters or

by mingling v/ith surface flows, the v/aste waters can be diverted and

used. The ivater losses associated v;ith inland basin disposal are

the result of evaporation, and transpiration. That portion of flow in

surface streams which reaches tidal v;aters unused is also lost.

These latter losses are not evaluated in this report.

Waste discharge facilities and their characteristics are

summarized in the succeeding sections of this chapter by v/ater

pollution control region. The location of each facility is shovm

on the plates accompanying this report. A separate plate has been

prepared for eacii of the nine water pollution control regions.
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The treatment processes employed at each waste disposal

facility are described, in brief, in Appendix A. Also listed is

whether the waste treated is domestic or industrial, and whether

ultimate disposal is to land, inland v/aters, or tidal waters.

Where possible, waste quantities were determined from

records of metered flow maintained by discharging agencies. In

those cases where flow records were not obtainable, quantities

were estimated by the discharginr; agencies, or by the Department

of V/ater Resources, from intermittent measurements and partial

records. Statistics pertainine to the quantities of wastes dls-

chai-ged at each facility are tabulated in Appendix B. Unless other-

wise noted, all statistics relating to quantities of wastes presented

in this report are for the 12-month period be-inning July 1 and

ending June 30.

Quality data were obtained by analysis of composite

samples. When composite samples could not be obtained, single

grab samples were substituted. Also included are analytical da'ca

obtained during the course of other investi;^;atlons, and those sup-

plied by dischargers and other agencies. Results of mineral analyses

are presented in Appendix C, and results of sanitary and radiologi-

cal analyses are listed in Appendix D.

The numbers assigned to each treatment facility are used

in all tabulations in the appendixes and correspond with the plant

location number shov/n on the plates.

North Coastal Region (No. 1,

During the period 1955-62, there were six waste water dis-

charges equaling or exceeding one-half million gallons per day in
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the North Coastal Rer-ion. These dlscharf!;es were from the coramunltles

of Areata, Eureka, VJlllits, Uklah, and Santa Rosa; and from Mendocino

State Hospital, located near Uklah. The locations of these dlschar;';es

are shovm on Plate 1. The total v;aste dlschar.'f.ed by these five aren-

cles ranged from 8,420 to l4,210 acre-feet per year between July 1,

1955:. a-nd June 30, 1962, dependln'V upon the amount of precipitation.

About l8 percent of the v/aste v/ater dischar{';ed during 19^1-62 re-

ceived primary treatment, v/hlle the remalnin'r 82 percent received

secondary treatment. Wastes from Areata and Eureka, about 28 per-

cent of the total for the re.rjlon, ;\^ere dlschar!;ed to Areata and

Humboldt Bays, respectively. The remalninc facilities discharged

waste water to inland streams or onto land. An estimated 150 acre-

feet of v;aste water v/as deliberately reclaimed In the North Coastal

Region in 196I-62.

San Francisco Bay Region (No. 2)

In the San Francisco Bay Region, on June 30, I962, there

were 52 v/aste v/ater discharges v/hich equaled or exceeded one-half

million gallons per day. Locations of these discharges are shovrn

on Plate 2. Of the nine water pollution control regions in the

State, the San Francisco Bay Region is second in total volume of

waste v;ater discharged each year. About one-fourth of the 1.6

million acre-feet of v/aste v;ater accovinted for in this report for

1961-62 was produced in the San Francisco Bay Region. The large

volume of waste is due to the fact that the area is largely urban-

ized. In this region, between 323,730 and 445,170 acre-feet of waste

v/ater was discharged each year during the period 1955-62.
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At the close of the reporting period (June 30, I962)

approximately 85 percent of the waste v/ater discharged v/lthln the

region received primary treatment. Another 12 percent received

secondary treatment, and 3 percent received no treatment. Of the

445,170 acre- feet of waste water produced in 1961-62, only 6,050

acre- feet, or 1.4 percent, was discharged to land or inland (non-

tidal) waters. The remainder was discharged to tide waters of the

San Francisco Bay complex. Only 720 acre- feet of waste v/ater v;as

deliberately reclaimed in this region in 196I-62.

Central Coastal Region (No. 3)

In this region, the 19 waste water discharges listed in

the appendixes equaled or exceeded one-half million gallons per

day by June 30, 1962. Locations of waste disposal facilities are

shown on Plate 3. Between 25,270 and 42,290 acre- feet per year of

waste v/ater v/as discharged for the period 1955-62.

As of June 30, 1962, 55 percent of the v/astes in the

Central Coastal Region received primary treatment, and 45 percent

received secondary treatment. Of the 42,290 acre- feet treated in

1961-62, 27,450 acre-feet, or 65 percent, was discharged to the

Pacific Ocean, xvhile the remainder v/as discharged to streams or

onto land for irrigation. An estimated 5^180 acre- feet of waste

water v/as deliberately reclaimed in this region in 196I-62.

Los Angeles Region (No. 4)

Fourteen waste water discharges are listed in the ap-

pendixes for the Los Angeles Region. With one exception, all

facilities discharged at least one-half million gallons per day
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ay of June 30, I962. Locations of waste discharges in the Los

Angeles Region are shovm on Plate 4.

This region, the most heavily urbanized of the nine

water pollution control regions in the State, discharges a total

volume of v;aste each year v/hich is considerably greater than that

discharged in the other eiglit regions. In fact, the v;astes dis-

charged in this region constitute over one-third of the statewide

volume of 1.6 million acre-feet of waste v;ater accounted for in

this report for 196I-62. A total of from 501,^80 to 649,260 acre-

feet of v/aste v/ater was discharged yearly for the period July 1, 19I3'3-

June 30, 1962. Of these totals, Q'-} percent was about equally divided

between the tv;o largest treatment facilities in the State, the City

of Los Angeles' Hyperion Plant and the County Sanitation Districts

of Los Angeles County's Joint Disposal Plant. Of the 649,260 acre-

feet discharged in 196I-62, one-half, or 50 percent, received pri-

mary treatment, and one-half received secondary treatment. About

99 percent of the waste water was discharged directly to the Pacil'ic

Ocean. Six relatively small installations discharged v/aste v/aters

to land areas. A total of 6,930 acre- feet of waste water was de-

liberately reclaimed.

Central Valley Region (No. 'j)

During 1961-62, there were 56 facilities in the Central

Valley Region which discharged one-half million or more gallons

per day of waste water. Their locations are shovm on Plate 5- The

total quantity of waste discharged from these plants ranged from

197,450 to 258,250 acre- feet per year for the period 1955-62.

-11-



About 57 percent of the 258,250 acre-feet of waste vmter

discharged during 1961-62 within this region received primary treat-

mentj and about 43 percent received secondary treatment. Approxi-

mately 35 percent of the waste water was discharged to land, prlmarilj

for irrigation. Discharges to streams and tidal v;aters amounted to

47 and 18 percent, respectively.

An estimated 47,000 acre-feet, or over half of the v/aste

water reported as being deliberately reclaimed in the State in 1951-62,

vms reclaimed in this region. It should be pointed out that reclama-

tion operations for all but 5^300 acre-feet of this total was situated

in the southern half of the San Joaquin Valley, and that 20,000 acre-

feet was reportedly reclaimed by the City of Fresno.

Lahontan Region (No. 6)

V/ithin the Lahontan Region, 9 of the 10 waste water dis-

charges listed in the appendi:ces equaled or e::ceeded one-half million

gallons per day by the end of the reportln:_; period. Dischax"'ge loca-

tions are shovrn on Plate 6. Much of the area, particularly the

southern portion, is desert and sparsely populated. Consequently,

the total volume of waste v;ater discharged in this region each year

during th.e period of record is quite small in comparison with the

volume discharged in the other V7ater pollution control regions of

the State. For 1955-&2, the volume discharged ranged from 8,240

to 12,120 acre-feet per year. Of the 12,120 acre-feet discharged

during 1951-62, l3 percent received primary treatment, and 32 per-

cent recei'/ed secondary treatment. All of the vmste v/ater in this

region was discharged to land. For 196I-62, an estimated 5:, ^30 acre-

feet of v;aste water v;as reclaimed in the Lahontan Region.
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Colorado Rl/er Basin Region (No. 7)

Ten waste discharges are shown on Plate 17 for the Colo-

rado River Basin Region. Nine of these facilities discharged at

lease one-half million gallons per day by June 30^, 1962. As was

the case In the Lahontan Region (No. 6), much of this region Is

composed of sparsely populated desert areas. Consequently, the

total quantity of v;aste water discharged each year In this region

Is relatively small \^hen compared to the quantity discharged In the

other regions of the State. A total ranging from 8,730 to 12,980

acre- feet of waste water was discharged yearly during the period

July 1, 1953-June 30, 1962.

Of the 12,980 acre-feet of \>/aste water discharged in

1961-62, approximately 16 percent received primary treatment, and

84 percent received secondary treatment. Fifty-seven percent of

the water was discharged to stream channels, while the remainder

(43 percent) was discharged to land. In 1961-62, it is estimated

that 4,120 acre- feet was subjected to planned reclamation.

Santa Ana Region (No. 8)

Eighteen of the 20 waste water discharges listed in the

appendix for the Santa Ana Region equaled or exceeded one-half

million gallons per day as of June 30, 1962. Discharge locations

for the Santa Ana Region are shown on Plate 8.

The yearly discharge for the period 1955-62 ranged from

56,990 to 128,270 acre-feet per year. About two- thirds of the

yearly totals were handled by the two plants operated by the

County Sanitation Districts of Orange County, which serve much of

the urban area of Orange County.
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Of the 128,270 acre- feet discharged In 1961-62, 67 per-

cent received primary treatment, and 33 percent received secondary

treatment. About 36 percent of the ^^fastes v;ere discharged onto

land or to Inland waters, while the remainder (64 percent) v;as

spilled directly into the Pacific Ocean. Some 12,460 acre-feet

was estimated as being deliberately reclaimed in this region in

1961-62.

San Diego Region (No. 9)

There are 21 facilities operated by 17 agencies in the

San Diego Region. In June 1962 discharges by each of the 17 agen-

cies exceeded one-half million gallons per day. Plate 9 shows the

locations of waste discharges in the San Diego Region.

For the period 1953-62, the yearly discharge ranged

from 59,590 to 79,170 acre- feet, with about three-fourths of the

water coming from the San Diego metropolitan area. Of the 196I-

62 quantity of 78,810 acre-feet, 76 percent received primary

treatment, 20 percent received secondary treatment, and 4 percent

was untreated. About 17 percent of the wastes in the region were

discharged to land or to stream channels, while 83 percent v/ere

discharged to San Diego Bay or directly to the Pacific Ocean. An

estimated 6,110 acre- feet of v^^aste water was deliberately reclaimed

in this region during 196I-62.
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CHAPTER III. RECLAMTION OF WATER FROM SEWAGE
AND INDUSTRIAL V/ASTES

Waste v/ater may be reclaimed either by natural processes

or by special facilities and procedures deslj^^ned for reclamation.

Incidental reclamation occurs v\faen v/astes are discharred into

streams from which v/aters are diverted for downstream use^ perco-

late into ground waters, or repel salt v/ater in the tidal reaches.

Incidental reclamation also occurs v;hen v/astes discharged onto

land for disposal percolates to the ground v/ater and is subsequently

extracted for use. An example of incidental reclamation is vmen

the percolate from a septic tank v;ith under'^round leaching; lines

reaches the ground water.

Planned, deliberate reclamation is accomplished by spe-

cific vjaste treatment and disposal works v/hich are operated in

whole or in part to provide an immediate source of watci'. It is

with this type of reclamation that the follov/inf;; paragraphs are

concerned. The reuse of v;ater within an industrial installat j.on

for the purposes of this report is considered a v;ater conservation

measure rather than reclamation of waste water, and consequently

has been omitted from this discussion.

The greatest potential for planned, economical reclama-

tion lies in the sev\rage discharges of municipalities and districts

located throughout the State which are already receiving some de-

gree of treatment in order to provide a v;aste capable of discharge

v/ithout causing pollution or contamination in a receivin_' v/ater.

In some cases, only slight additional treatment v/111 make these

waters suitable for use.
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Waters which have been deliberately reclaimed from sewage and

industrial wastes have^ for many years, been used throughout the world.

The bulk of these waters has been used for irrigated ai^riculture,

with a lesser amount ,'^oin:i; to industrial use. More recently, re-

claimed waters have been used for iri'i[;ation of i^olf courses, parks,

and freeway planting strips, for creation of recreational lakes and

streams, for operation of sanitary systems, and for replenishment

of ground waters

.

In California, the demand for v;ater has been increasing

rapid].y due to the ever- Increasing requirements of irrigated agri-

culture, communities, and industries. Consequently, many areas of

California are finding that existing developed water supplies are

overdrawn, and cheap water supplies from new sources are becoming

more and more difficult to obtain. To add to the problem, metro-

politan sev;erage systems with ultimate disposal in the ocean are

being extended into areas vihich formerly practiced incidental recla-

mation through individual or community sewage disposal systems

which discharged inland. The loss of water v/hich was formerly

reclaimed has been accepted as a part of the price of improved

sanitation. All of these factors combine so as to make deliberately

reclaimed waste water an attractive source oi" water supply for some

uses in many coastal areas, and an essential source in certain areas.

In fact, a number of water agencies in metropolitan areas of the

State have been actively studying the economic and engineering as-

pects of installing major facilities for reclamation of sewage and

industrial wastes.
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Related, to California's rapid ux^ban ^'.;rowth are tlie In-

creasln:; quantities of sewap^e and industrial wastes capable ol'

being reclaimed. Althouf;h sraall when compared to the total water

requirements of the State^ the purposeful and intelligent x'ecla-

mation of these wastes can v/ell fit into the orderly development

of California's water resources.

As noted in the Introduction ;, the purpose of this report

is to provide an inventory of major waste discharges within the

State, together with sufficient flow and water quality data to

permit recognition of and preliminary planning for potential waste

reclamation projects. Because of the benefit to be derived from

the direct reclamation of v/aters which would othervj-ise be dis-

charged into salt water and lost, the department has studied the

feasibiVity of sewage reclamation In several coastal areas of the

State (refer to page 2), It is hoped that these reports stimu-

lated the interest of the local agencies and encouraged Inquiry

into the possibilities of putting to beneficial use water nov; being

v/asted to tiie ocean.

The status of v/aste water reclamation activities during

1961-62 is summarized in Table 1. Of the 1.6 million acre- feet of

•waste v/ater discharged during the year by municipal, military, and

industrial facilities discussed in Chapter II, about 90^000 acre-

feet, or ~).o percent, v;as directly reclaimed. Review of the loca-

tions, quantities, and qualities of v/aters used in existing

reclamation projects shov;s that there are no universal water quality

criteria which can be used to determine the feasibility of reclama-

tion. In addition, reclamation, in some cases, results in a lov;er

-17-



overall cost of waste disposal than when waste disposal is considered

alone. This situation results when the disposal of waste waters

without nuisance, pollution, or contamination, requires installa-

tion of expensive treatment facilities not needed when reuse of

waste waters is considered. The feasibility of waste v;ater i>ecla-

mation must be determined on an individual basis at specific loca-

tions. Not to investigate the possibilities of waste v/ater

reclamation, particularly in water-deficient areas, could well

mean that a resource of the State, V7hich might be conserved, is

being v;asted forever.
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TABLE 1

WASTE V/ATER RECLAMATION OPEJIATIONS, I96I-62

Agency

Total
waste

discharged,
acre-feet

Planned
reclama-

tion,
acre-feet;

RemarkE

North Coastal Region (No. l)
City of Santa Rosa 3^890

San Francisco Bay Region (No. 2)
City of San Francisco
McQueen Plant 67O

Las Galllnas Valley Sanitation
District 78O

Central Coastal Region (No. 3)
Carmel Sanitation 'District 1,790

City of San Luis Obispo 2, 88O

City of Santa Maria 4,000

Los Angeles Region (No. 4)
City of Ojal 820

Camarlllo State Hospital 810

City of Los Angeles,
Hyperion Plant 311. 630

130^"^' Portion of effluent used
for irrigation of 13O acres
of corn; balance to Santa
Rosa Creek.

670 Plant operated solely I'or

reclamation. Effluent
stored in decoi\atlve lakes
and used for irrigation In
Golden Gate Park,

(a)
50^ '^Portion of effluent used

for irrigation of 50 acres
of pasture; balance to
Miller Creek.

300(3-) Portion of effluent used
to Irrigate 200 acres of
artichokes; balance to
Monterey Bay.

2,880 Effluent used to Irrigate
pasture.

2, OOo(^) Portion of effluent used
to irrigate alfalfa.

200 Effluent used to irrigate
golf course.

810 Effluent used to lrrli;ate
pasture.

1,100 Effluent used to irrigate
laiims.
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TABLE 1 (continued)

WASTE WATER RECLAMTION OPERATIONS, I96I-62

Agency

Total : Planned
waste : rcclama-

dlschar[--ed, : tlon,
acre-feet : acre-feet

Remarks

County Sanitation Districts
of Los Angeles County
Azusa Plant

Lucky Lager Plant

Pomona Plant

730

380

3.710

Central Valley Region (No. 3)
City of V/oodland 2,300

City of Lodi

City of Manteca

City of Madera

City of Fresno

City of Sanger

4,400

1 , 290

3.020

890

730

380

3,710

375 (a)

,6oo(^)

600

2,700

38,000 20,000

(a)

(a)

>vo(a)

Plant operaterl solely for
reclamation. Effluent use;

to recharge p^roiind water 1
Main San Gabriel Basin.

Plant operated solely for
reclamation. Efficient use
:;o reciiarge gj'ound v/ater 1

Main San Gabriel Basin.

Portion of effluent sold
for irrigation; balance
to San Jose Creelc and per-
colation .

Portion of effluent used t

j.rri,f;ate 250 acres of suda
grass; balance to Yolo B^yp:

Portion of effluent used
to irrlr:ate 5OO acres of
pasture and milo; l^alance
to White Slough.

Portion of effluent used
to ii'rigatc 200 acres oT
alfalfa, milo, and pasti^re
balance to Delta Slough.

Effluent used to irrigate
210 acres of alfalfa,

'

cotton, and pasture; exces
percolated

.

Portion of effluent used
for irrigation of 1,''I00

acres of cotton and milo:
excess percolated.

Portion of e.rfluent used
for irrigation.
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TABLE 1 (continued)

V/ASTE VJATER RECLArmTION OPEilATIONS, 1 961-62

Agency

Total
v/aste

discharged^
acre- feet

Planned :

reciama-:
tion^ :

acre- feet

:

Remarks

Lahontan Region (No. 6)
City of Bishop

USN Ordnance Test Station,
China Lake

County Sanitation Districts
of Los Angeles County^
Palmdale Plant

Victorville Sanitary
District

City of Barstow

Susanville Consolidated
Sanitary District

U. S. Marine Corps Supply
Center, Nebo Plant

1,130 1,130

1,510 1,510

7^0

1,110

l,4oo

490

6lO

Colorado River Basin Region (No. 7)
Indio Sanitary District 2,020

USMC Training Center,
Twentynine Palms 1,3^0

City of Banning 800

Coachella Sanitary District 600

Effluent used to irrigate
alfalfa.

Portion of effluent used
to irrigate golf cour-se;
excess to percolation bed,',

jhO Effluent used for irriga-
tion of alfalfa.

1,110 Effluent used for ground
water recharge.

50o(^)Effluent used to irrigate
permanent pasture.

iSO^^^Portion of effluent used
to irrigate field crops;
excess to Susan River.

250^^^Portion of effluent used
to irrigate golf course.

2,02o(^^Effluent used to irrigate
cotton and cut flowers.

l,100^^^Portion of effluent used
to irrigate golf course.

400^^^Portion of effluent used
for irrigation of alfalfa

600 Effluent used to irrigate
cotton and cut flowers.
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TABLE 1 (continued)

WASTE V/ATER RECLAr-lATION OPERATIONS, I96I-62

l Planned
; reclama-
; tionj
;acre-feet

Total
v;aste

Discharged,
acre- feet

Remarks

i inta Ana Repjion (No. 8)
^unty Sanitation Districts
jf Oranse County, Plant No. 1 30,6lO

aty of Chlno, Plant No. 1

liiser Steel Corporation,
'""ontana

hrch Air Force Base

[.ty of Corona

I.ty of Colton

LiMC Air Station, El Toro

: .n Die^o Region (No. 9)
'ty of San Clemente

190

730

710

1,110

Lty of Riverside, Plant No. 1 9,710

:.ty of Riverside, Plant No. 2 2,280

.ties of Ontario and Upland 6,7^0

1,720

910

810

-23-

7^0 Talbert Water District
formed primarily to re-
claim v/aSte water from
sanitation districts
plant. Portion of ef-
fluent used for irrigation;
balance to ocean.

190 Effluent used to irrigate
pasture and field crops.

750 Effluent introduced into
cooling system.

710 Effluent used for irrigation,

800^ 'Portion of effluent used
for irrigation.

(a)
4,500^ 'Portion of effluent used

for Irrigation of perma-
nent pasture; balance
to Santa Ana River.

l,000^^Effluent used for irriga-
tion of alfalfa.

1,600 Portion of effluent used
for Irrigation; balance
to percolation into ground
water of Chino Basin.

1,720 Effluent used for irriga-
tion; balance to Santa
Ana River.

45o(^Portion of effluent used
to irrigate golf course.

50C^^) Portion of effluent used
for irrigation of golf
course; balance to ocean.



TABLE 1 (continued)

WASTE V;ATER RECLAmTION OPERATIONS, I96I-62

Agency

Total
vmste

discharged

J

acre-feet

Planned
reclama-
tion,

acre- feet

Camp Josepli H. Pendleton (USMC) 7^0

Camp Joseph H. Pendleton,
Plant No. 2

Santee County Water District

City of Oceanslde

City of El Cajon

City of Escondldo

740

950

2,700

2,430

800

730 Effluent used to supply
recreation lake.

600'^ Portion of effluent used
to lrrls;ate ['OlT course.

950 Effluent used to supply
recreation lake; over-
flov/ used to Irrlr^ate
coif course.

2,700 Effluent used I'or ci'OT-"">d

water recharge.

560 Portion of effluent used
for Irrigation of ;_;olf

course

.

50\^)Portlon of effluent used
for lrrl;;;ation.

(a) Estimated.
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APPENDIX A

WASTE WATER TREATMENT FACILITIES
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APPE^JDIX A

VfASTE liATER TREATIvENT FACILITIES

Table
Mo. Pap-;e

A-1 Waste Water Treatment Facilities, North Coastal
Region (No. l) 29

A-2 l.'aste 'Jater Treatment Facilities, San Francisco Bay
Region (No. 2) 31

A-3 Waste Water Treatment Facilities, Central Coastal
Region (No. 3) 35

A-4 Waste Water Treatment Facilities, Los Angeles
Region (No. ^) 37

A-5 l.'aste l.'ater Treatment Facilities, Central Valley
Region (No. 5) , . . . 39

A-6 '..'aste Water Treatment Facilities, Lahontan
Region (No. 6) ^3

A-7 Waste Water Treatment Facilities, Colorado River Basin
Region (No. 7) 45

A-8 VJaste Water Treatment Facilities, Santa Ana
Region (No. 8) 47

A-9 Waste Water Treatment Facilities, San Diego
Region (No. 9) ^9
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LOCATION OF
NORTH COASTAL REGION

PLATE I

+
STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
DIVISION OF RESOURCES PLANNING

RECLAMATION OF WATER FROM WASTES
JULY I, 1955- JUNE 30,1962

WASTE WATER DISCHARGES
NORTH COASTAL REGION (NO. I)

1962

SCALE OF MILES

10 20





WASTE DISCHARGING AGENCIES=5 :^

1. SAUSSLITO-MARIN CITV SANITdRY DIS™ct\

2. CITY OF MILL VALLEY

3. MARIN COUNTY SANITARY DISTRICT NO'S. 1 ANd'z\i

1. SAN RAFAEL SANITATION DISTRICT

5. LAS GALLINAS VALLEY SANITATION DISTRICT

'

6. MARIN COUNTY SANITARY DISTRICT NO. 6

I. CITY OF PETALUMA

8. NAPA SANITATION DISTRICT

9. SONOMA VALLEY SANITATION DISTRICT

10. TRAVIS AIR FORCE BASE

U. CITIES OF FAIRFIELD-SUISUN

n. MARE ISLAND NAVAL SHIPYARD

13. VALLEJO SANITATION AND FLOOD CONTROL DISTRICT

14. CITY OF BENICIA

15. ETHYL CORPORATION

16. DD« CHEMICAL COMPANY

17. U.S. STEEL, COLUMBIA-GENEVA DIVISION

II. JOHNS-MANVILLE CORPORATION

H. CITY OF PITTSBURG

m. SHELL CHEMICAL CORPORATION

1\. CITY OF CONCORD

a. CENTRAL CONTRA COSTA SANITARY DISTRICT

123. CITY OF MARTINEZ

:Z4. C 8 HSUGAR REFINERY

S. AMERICAN SMELTING AND REFINING COMPANY

K. SAN PABLO SANITARY DISTRICT

21. CITY OF RICHMOND

'6. STEGE SANITARY DISTRICT

29. EAST BAY MUNICIPAL UTILITY DISTRICT

JO. CITY OF SAN LEANDRO

31. OROLOHA SANITARY DISTRICT

32. CITY OF HAYWARD

33. UNION SANITARY DISTRICT

34. UNION SANITARY DISTRICT, IRVINGTON PLANT

35. MILPITAS SANITARY DISTRICT

36. CITY OF SAN JOSE

37. CITY OF SUNNYVALE

/ c
38. CITY OF MOUNTAIN VIE*

39. CITY OF PALO ALTO

40. MENLO PARK SANITARY DISTRICT

41. REDWOOD CITY

42. CITY OF SAN CARLOS

43. CITY OF SAN MATEO

44. CITY OF BURLINGAME

45. CITY OF MILLBRAE

46. CITIES OF SOUTH SAN FRANCISCO-SAN BRUNO

47. SAN FRANCISCO SOUTHEAST PLANT

48. SAN FRANCISCO NORTH POINT PLANT

49. SAN FRANCISCO McQUEEN PLANT

50. SAN FRANCISCO RICHMOND-SUNSET PLANT

51. NORTH SAN MATEO COUNTY SANITATION DISTRICT

52. CITY OF LIVERMORE

STATE OF CALIFORNIA

the resources agency of california

departme:nt of water resources
DIVISION OF RESOURCES PLANNING

RECLAMATION OF WATER FROM WASTES
JULY I, 1955 - JUNE 30, 1962

WASTE WATER DISCHARGES
SAN FRANCISCO BAY REGION (N0.2)

1962



LOCATION OF

CENTRAL COASTAL REGION

WASTE DISCHARGING AGENCIES

1. CITY OF 5AHTA CRUZ

2. CITY OF IVATSONVILLE

3. FORTORD

*. SEASIDE COUNTY SANITATION DISTRICT

5. CITY OF MONTEREY

6. CITY OF PACIFIC GROVE

1. CARMEL SANITARY DISTRICT

8. CITY OF SALINAS

9, ALISAL SANITARY DISTfiLCT

10. SOLEDAD STATE PRISON

il. CITY OF PASO ROBLES

li, MORRO6AY-CAYUC0S SANITARY DISTRICT

13. CITY OF SAH LUIS OBISPO

U. VANDENBERG AIR FORCE BASE

15. CITY OF SAHTA MARIA

16. CITYOFLOMPOC

17. GOLETA SANITARY DISTRICT

18. CITY OF SANTA BARBARA

19 CARPENTERIA SANITARY DISTRICT

rSI WASTE TREATMENT AND DISPOSAL FflC

N^ EFFLUENT OUTFALL

STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
DIVISION OF RESOURCES PLANNING

RECLAMATION OF WATER FROM WASTES
JULY I, 1955- JUNE 30,1962

WASTE WATER DISCHARGES
CENTRAL COASTAL REGION (N0.3)

962



LOCaTIOM OF
LOS ANGELES REGION

WASTE DISCHARGING AGENCIES

1. CITY OFOJAI

2. CITY OF SANTA PAUU

3. CITY OF VENTURA. SEASIDE PLANT

4. CITY OF VENTURA, EASTSIDE PLANT

5. CITY OF OXNARO

6. PORTHUENEMESAHITAPy DISTfilCT

?, PORT HUEHEME. U.S. NAVY CONSTRUCTION BATTALION CENTER

a. CAMARILLO SANITARY DISTRICT

9. CITY OF LOS ANGELES, HYPERION PLANT

10. CITY OF LOS ANGELES. TERMINAL ISLANO PLANT

11. COUNTY SANITATION DISTRICTS OF LOS ANGELES COUNTY. JOINT DISPOSAL PLANT

IZ. COUNTY SANITATION DISTRICTS OF LOS ANGELES COUNTY, LUCKY lAGER PLANT

13. COUNTY SANITATION DISTRICTS OF LOS ANGELES COUNTY, AZUSA PLANT

14. COUHTV SANITATION DISTRICTS OF LOS ANGELES COUNTY, POMONA PLANT

m WASTE TREATMENT AND DISPOSAL

^ EFFLUENT OUTFALL

STATE or c

THE RESOURCES AGENCV OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
DIVISION OF RESOURCES PLANNING

RECLAMATION OF WATER FROM WASTES
JULY I, 1955- JUNE 30,1962

WASTE WATER^DISCHARGES
LOS ANGELES REGION (NQ4)

1962







PLATE



PLATE e
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