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ABSTRACT

.THE STUDY

This report presents the results of a Corps of Engineers' effort
in developing alternatives for the management of wastewater and sludge
including wastewater reclamation alternatives, as related to the land
treatment of wastes. Two regional wastewater management concepts
incorporating land application, each including three separate alter-
natives for municipal and industrial discharges, are described and
evaluated in terms of the objectives of national economic development,
environmental quality, social well-being, and regional development.
Land application techniques for treating wastewater offer a viable
alternative means of meeting Federal and State water quality objec-
tives and goals for many areas of the 12-county San Francisco Bay
and Sacramento-San Joaquin Delta Region. Information presented will
provide input to the State of California's water quality planning
program, especially in the development of the State's "Comprehensive
Water Quality Control Plans'" for basins within the San Francisco Bay
and Sacramento-San Joaquin Delta Region.

CONCLUSIONS /

Concerning the feasibility of the development of land application
alternatives for wastewater management on a regional basis:

a. The development of land application alternatives for waste-
water management on a regional basis is feasible and could produce an
effluent comparable to tertiary treatment.

b. The ultimate disposal of sludge could be accomplished through
the use of land application.

c. Through the use of land application, a valuable resource,
reclaimed water, could be recovered and beneficially used for various
enhancement purposes.

d. No major socio-ecological or economic factors have been
identified which would negate wastewater management by land applica-
tion.

RECOMMENDATIONS

Based on the work accomplished in this study and its resultant
conclusions, it is recommended that the Corps of Engineers:

a. Provide technical assistance to the State of California on
land treatment systems for the disposal of municipal and industrial
effluents, as requested, in completing and/or updating Comprehensive
Water Quality Control Plans for basins within the San Francisco Bay
and Sacramento-San Joaquin Delta Region;
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b. Continue and expand, under the original study authorization
and in cooperation with the State of California and the Environmental
Protection Agency, data collection and analysis of non-point sources
pollution including urban stormwater runoff; and,

¢. Be authorized to prepare, in cooperation with the State of
California and its local governmental agencies, subregional feasi-
bility reports on land treatment of municipal, industrial, and non-
point discharges in the 12-county San Francisco Bay and Sacramento-
San Joaquin Delta Region with the objectives being consistent with
comprehensive policies and plans for water quality.
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SUMMARY REPORT ON LAND
APPLICATTON ALTERNATIVES
FOR WASTEWATER MANAGEMENT

INTRODUCTTON

AUTHORITY

¥. Thie study has been undertaken in partial response to various

Congressional actions which directed the Corps of Engineer's involve -

ment in water qualitv control, measures for waste disposal and
wastewater management alternatives in the San Francisco Bav and
Sacramento-San Joaquin Delta Region of California. The Corps'
efforts in developing regional alternatives for the manavement of
wastewater and sludge are summarized in this document. Numerous
appendices support this summary report. Followiny are the s»hecific
authorities for this interim report:

a, Sacramento, San uoaquin and Kern Rivers, California,
Resolution, House Committee on Public Works, 8 May 1964-

'""Resolved by the Committee on Public Works of the House
of Representatives, United States, that the Board of
ngineers for Rivers and Harbors is hereby requested

to review the reports on Sacramento, San Joaquin and
Kern Rivers, California, published as House Document
191, 73rd Congress, Second Session, and other reports
with a view to determining the feasibility of remedial
measures for water qualitv control and other purposes,
included in comprehensive development of the Sacramento-
San Joaquin Delta, including verification of conclusions
by model analvsis as deemed necessary," adopted 8 May
1964.

h. San Francisco Bay, California, Water Oualitv Control Study,
Section 216 Flood Control Act of 1965 - PL 89-298:

"The Secretary of the Army is hereby authorized and
directed to cause to be made, under the direction

of the Chief of Engineers, an investigation and study
of San Francisco Bav Califnrnia, including San Pablo
Bay, Suisun Bay, and orher adjacent bave and tribu-
taries thereto, with a view toward determining the
feasibility of, and extent of Tedera! ‘ntevest in,
measures for waste disposal and water cual tv control
and allied purposes."
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¢. Resolution, House Committee on Public Works, November 1971:

"Resolved by the Committee on Public Works of the
louse of Representatives, United States, that the
‘oard of Engineers f‘or Rivers and Harbors is re-
juested to determine the advisability of improve-
ments in the interest of wastewater management and
alternatives thereto, in the San Francisco Bav,
California area, including San Pablo Bay, Suisun
ay, and other adjacent bays and tributaries thereto,
in connection with investigations authorized for
tudy of San Francisco Bay, California, by Section
16 of the Flood Control Act of 1965."

d. Committee Resolution, Senate Committee on Public Works,
23 November 1971 -

"Resolved by the Committee on Public Works of the
mited States Senate, that the Board of Engineers
tor Rivers and Harbors is requested to determine
the advisability of improvements in the interest

i wastewater management and alternatives thereto,
in the San Francisco Bay, California area, includ-
ing. San Pablo Bay, Suisun Bay, and other adjacent
“avs and tributaries thereto, in connection with
investipations authorized for a study of San Fran-
cisco Bay, California, by Section 216 of the Flood
Control Act of 1965: and for Sacramento, San Joa-
quin and Kern Rivers, California by Resolution
dated 8 May 1964 by the Committee on Public Works

t the House of Representatives, United States.

i carrying out the aforesaid investigation, the
Board shall evaluate general alternatives for the
management of wastewater on a regional basis, in-
cluding the elimination of pollutant discharges
and shall conduct such investigation with the
participation, consultation and cooperation of
the Environmental Protection Agency and State and
local water pollution control agencies and, where
anpropriate, State and local agencies with environ-
mental planning responsibilities."

INTERACENCY AGREEMENT

2. On 8 March 1972 the California State Water Resources Control
Board, Region 'X of the Environmental Protection Agency and the
U.S. Armv Engineer District, San Francisco, executed a joint
agreement for interagency water quality management planning
assistance. As specified by the agreement, the Corps is to pro-

vide planning assistance to the State of California in the pre- ~
paration of "Comprehensive Water Quality Control Plans" for basins i
A
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within the San Francisco Bay and Delta Region. In order to provide
this planning assistance, four specific objectives were outlined
in the "Joint Agreement' for study by the Corps of Engineers:

a. Development of alternatives for treatment processes incor-
porating land application of wastewater:

b. Development of alternatives for disposal of treatment system
sludge by means of land application;

c. Development of alternatives for wastewater reclamation and
use as related to land application procedures; and,

d. Evaluation of above alternatives in terms of the objectives
of national economic development, environmental quality, social well-
being, and regional development.

5 P In addition, it was agreed that the Corps of Engineers would
not directly address non-point sources of pollution such as urban
storm water runoff and agricultural drainage in this wastewater man-
agement report. Also, the cities of San Francisco and Sacramento
constitute the only sources of combined sanitary sewage and storm-
water flow in the study area and since these excessive flows are
under local study these combined flows were not included in the
invest igation.

4. Final alternatives developed in this report are comprised of
combinations of land application components and conventional waste-
water treatment plants. Conventional treatment components have been
included since previous investigations have shown that the most viable
systems of wastewater management involving land application would be

a combination of both types of improvements. Consideration of con-
ventional treatment components was also necessary to develop general
data on sources and amounts of treatment system sludge which might

be applied to land and to develop a range of full-system costs.

=7 An all tertiary treatment system also is presented only for the
purpose of providing a basis for cost comparison and to depict how
the sludge from a complete water-oriented disposal scheme could
ultimately be disposed of by land application if a tertiary treat-
ment alternative were selected,

SOURCES OF DATA

6. Several investigations have been conducted by other agencies
and orgavi-ations concerning various topics pertinent to this studv.
Subiect to ics ranged from land use and population growth to regional

wastewater marapement plans as well as the future programs of the
local municipalities, sanitary districts, and the Regional Water
Quality Control Boards within the study area. Assistance on the
technical ispects of wastewater management was obtained from
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numerous published sources of Federal, State, and local agencies,
and from various articles or papers available in the literature.
‘ost of these data sources are on file at the San Francisco District
Oftice, U.S. Army Corps of Engineers, 100 McAllister Street, San
Francisco, California, 94102.

STUDY 9BJECTIVES

i When the Congress autuicrized the Corps of Engineers wastewater
study, it did so with the understanding that the study would be
conducted in the context of the State's requirements as well as
those ol other Federal agencies involved in water quality manage-
ment. The Corps' role, then, is primarily one of assistance to

the State, and not to conduct an independent investigation. The
two objectives of this study, therefore, were: (a) to assist the
State of Calitornia in the development of its Comprehensive Water
Quality Control Plans for the San Francisco Bay and Sacramento-

San Joaquin Delta Region; and, (b) to determine the feasibility

of wastewater disposal oriented primarily to the use of land ap-
plication as a renovation technique.

8. No specific alternative is recommended for adoption by

the State. The function of the study has been to develop data and
to analyze alternatives oriented toward land application of waste-
water and sludge in order to assist the State in judging which
method, or combination of methods, for the disposition, reuse

or reclamation of wastewater is most suitable for adoption in :he
basins and subbasins of the 12-county Bay-Delta Region. The inform-
ation generated from this study has been furnished to the State of
.alifornia and the Environmental Protection Agency.

PARTICIPATION AND COORDINATION
Participation

9. Information and data presented in this report reflect the

maximum use of previous study efforts by Federal, State of California,
regional, and local agencies. In order to provide for the specialized
expertise and local experience in engineering and environmental areas,
several consulting firms provided technical input for this study

under contract. A listing of these consulting firms is shown on

the inside back cover.

Coordination

10. This study has been coordinated on a continuing basis with
and has had active participation of Region IX of the Environmental
Protection Agency, the State of California Water Resources Control
Bboard, and the California Regional Water Quality Control Boards.
During the conduct of this study, informational presentations

were made to the San Francisco Bay Conservation and Development




Commission, the Association of Bay Area Governments, the Bay Area
Sewage Services Agency, the San Francisco Bay Water Qualitv Group,
the California Regional Water Control Boards. Several monitoring
sessions on report development and progress were held with repre-
sentatives of the Environmental Protection Agency and various State
agencies. In addition, the public was informed of the Corps' studv
and assisted in its conduct by means of public meetings, workshops
and through visits made by Corps personnel to individuals within
the study area.

REPORT ARRANGEMENT

11. This interim report consists of a summary report and eleven
appendices, bound in nine volumes, which are summarized below (see
Figure 1):

a. Vol. I, Appendix A - Background Information. This appendix
has as its basis an earlier report on wastewater management entitled
"Alternatives for Managing Wastewater in the San rrancisco Bav and
Sacramento-San Joaquin Delta Area'" prepared by the U.S. Army Corps
of Engineers, San Francisco District in July 1971. This apoendix
contains all pertinent background information regarding the study.

b. Vol. 11, Appendix B - Plan Formulation. This appendix summar -
izes the engineering, economic, environmental, social, and institu-
tional information used for the dcvelopment of wastewater manigement
alternatives and their evaluation. Numerous secondary apnendices
support this appendix.

c¢. Vol. IIT, Appendix Bl - Design and Cost. This appendix
presents the detailed engincering design data and concepts utilized to
formulate the various wastewater and sludge management alternatives
ind their associated costs. Detailed cost estimates are presented in
Attachment A to this appendix.

d. Vol. 1V, Appendix B2 - Environmental. This appendix presents
the environmental considerations in regard to the land appli.ation
concept ol wastewater management.

e. Vol. V, Appendix B3 Social Well-Being. This appendix
relates the social adjustmentc anticipated with regard to thc waste-
water management alternatives presented.

f. Vol. V, Appendix B4 - Public Health. This appendix presents
the public health implications of the land applicaton of wastewater
and sludge.

Vol. VI, Appendix B5 - Legal and Institutional. This appendix
summarizes the legal concerns and institutional arrangements with
regpect to various wastewater management alternatives.
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h. Vol. VI, Appendix B6 - Public Involvement. This appendix

summarizes the activities of the San Francisco District in involving
the public and special interest groups in the wastewater man:.ement
program.

i. Vol. VIT, Appendix B7 - Evaluation. This appendix presents the
environmental, social, economic and special considerations evaluation
concepts for each of the wastew: ter management alternatives developed.

j. Vol. VITI, Appendix C - Plates for Appendices. This appendix
furnishes all the plates developed for the study.

k. Vol. IX, Appendix D - Comments on the Brochure. This appendix
reflects all comments received as a result of the public information
brochure, '"Land Application Alternatives for Wastewater Management"
which was released in December 1973,
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ENVIRONMENTAL

APP.B4-PUBLIC HEALTH

‘

VOLUME VI

APP.BS3-LEGAL AND
INSTITUTIONAL
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NOTE:

VOLUME VI

APP.B7-EVALU-
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I. ALL PLATES ARE SHOWN IN VOL. VIIl, APP.C
ENTITLED "PLATES FOR APPENDICES"

2. COMMENTS ON THE BROCHURE WILL BE
REFLECTED IN VOL. IX, APP.D
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’ THE STUDY AREA

GENERAL CHARACTERISTICS OF THE AREA
L2 The study area in this report is located in west-central
california and consists of the 5San Francisco Bay and Delta estuarine

svstem and adjacent land areas covering 12 counties (Plate 1) with
a total area of about 10,000 square miles. About 80 percent of
he 12-county land area is tributary to the Bay and Delta estuarine
svstem. The remaining 20 percent is comprised of portions of Marin,
ionoma, San Francisco, San Mateo and Santa Clara Counties which
frain to the Pacific Ocean either directly or by way of streams not
tributary to the Bay. The study area includes significant areas
:ignated by the California State Water Resources Control Board as
‘asin Planning Areas. It includes the San Francisco Bay Basin,
rtions of planning basins in the Central Valley (Sacramento River,
Sacramento - San Joaquin Delta, and San Joaquin) and areas within
e No-th Coastal and Central Coastal Basins. The Basin Planning
eas lesignated by the State Water Resources Control Board dare
sliown on Plate 2.

3. The San Francisco Bay system, consisting of San Francisco Bay
proper, San Pablo Bay, Carquinez Strait and Suisun Bay, extends
‘rom the Golden Gate north about 30 miles and then east for about
’0 miles to Pittsburg, and south about 40 miles to the vicinity

¢ San Jose. The Bay's only connection with the ocean is through
the Golden Gate. The San Francisco Bay drainage basin, as distin-
guished from the overall tributary area to the Bay, totals some
4,000 square miles, of which about 425 square miles are the Bay's
water surface at mean high water. The Bay's shoreline 1is about

275 miles long at mean high water and contains substantial marsh-

land areas.

4. The San Francisco Bay and Delta estuarine system and Pacific
ivean were divided into five water quality zones to permit dif-
crentiation of water quality in different parts of the system.
I'nese zones are:

a. South San Francisco Bay - southerly from San Francisco-0Oakland
Bridge to southern tip of the Bay.

b. Central Bay - the area north of San Francisco-Oakland Bridge,
San Pablo Bay to Carquinez Bridge.

Carquinez Strait - Suisun Bay - Carquinez Bridge to Chipps
sland.

d. Sacramento-San Joaquin Delta - a triangular region of about
1,100 square miles lying to the east of Chipps Island.

e. Pacific Ocean Area - The continental shelf extending about
0 miles westerly from the Golden Cate has a slope of about 23 feet
per mile to the 100-fathom contour. The Farallon Islands are located

.
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near the seaward limits of the shelf. Located on the shelf about

eight miles west of the Golden Gate is a semi-circular bar whose
elevation is 36 feet or less below mean sea level. The bar has been
improved for deep-draft navigation by means of a channel dredged to

an authorized depth of 55 feet.

15. Major municipal wastewater dischargers in the study area are
listed in Table 1 and shown on Plate 3. These dischargers were
designated as major municipal dischargers because of the population
thev serve, wastewater flows treated, and their relative geographic
looations. Present municipal and industrial waste load data for
the study area prior to treatment, as shown on Table 2, were com-
piled rom various consulting engineer reports to the California
Rewional Water Quality Control Boards and to the U.S. Army Corps

of Engineers.

GIOGRAFPHY
Climate, Geology and Topographv

ihere are wide contrasts in climate within short distances around
San Francisco Bay. In San Francisco, sea fogs and low stratus cloudiness
associated with them are characteristic of the climate. In the Summer
ti¢ temperature of the San Francisco Bay area is usually low near the
corst and atmospheric pressure relatively high while the interier of
California is characterized by the opposite in both elements. This
tends to intensify the landward movement of air and to make the pre-
1iling westerly winds brisk and persistent, especially from May to
Aupust. As a result of the steady sweep of air from the Pacific,
there are few extremes of heat or cold. Pronounced wet and dry
seasons are another characteristic of the climate. On the average,
almost 85 percent of the total annual rainfall occurs between November
end April. The climate of Oakland and other East Bay cities is similar
to that of San Francisco, but daily mean temperatures are about four
degrees higher at maximum and four degrees lower at minimum. Annual
precipitation at Oakland Airport is about three inches less than
San Francisco's 20.5 inches.
7. The Sacramento-San Joaquin Valley is characterized by warm
drv summers and mild winters except for the highest altitudes. In
the mountains the summers are warm and dry but winter temperatures
below freezing frequentlv. The summer droughts are the result
‘ subtropical high pressure belt located off the coast which
prevents summer rainfall. In winter, the high pressure area moves
.0 the couth and allows Pacific storms to move inland and deposit
oelr moiscture over the watershed., The centers of these storms
1411y pass over the basin area., The mild winter c'imate is due
to the moderating effects of the Pacific Ocean on the one side and
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BASIN PLANNING AREAS

| A= KLAMATH RIVER
| 8= NORTH COASTAL

2 = SAN FRANCISCO BAY

3 <« CENTRAL COASTAL

4 A- SANTA CLARA RIVER

4 8- LOS ANGELES RIVER

SA- SACRAMENTO RIVER

S B- SACRAMENTO - SAN JOAQUIN DELTA

5 C- SAN JOAQUIN

50D=KING and KERN RIVERS and TULARE LAKE
6 A= AHONTAN (NORTH)

6 B=LAHONTAN (SOUTH)

7 A= COLORADO RIVER (WEST)

7 8- COLORADO RIVER (EAST)

8 - SANTA ANA RIVER

SAN DIEGO

SURVEY REPORT

SAN FRANCISCO BAY AND SACRAMENTO
SAN JOAQUIN DELTA
WASTEWATER MANAGEMENT STUDY

BASIN PLANNING AREAS

S ARMY ENGINEEH DISTRICT SAN FRANCISCO, CORPS OF ENGINE ERS

PLATE 2
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| TABLE 1
' MAJOR MUNICIPAL WASTEWATER DISCHARGERS
IDENT!FICATION
(2 2 €
RUBEER DISCHARGER
(1} (2)
ALAMEDA COUNTY
ALOL 2 03 025 ost Bay Municipal Utility Dist. - Special Dist. No. 1
ALO2 2 03 037 City of Hayward
ALO3 2 LL 043 City of Livermore
4104 2 03 070 Ora Loma Sanitary District
ALOS 12 03 100 City of San Leandro
ALOG 2 02 119a Union Sanitary District - Alvarado
ALO7 © P2 Bl 29 Valley Community Services District
ALOB §2 IL 130a Veterans Administration Hespital - Livermore
ALO9 2. LI 016 Castlewood Corporation
AL1O 2 a1 119b Union Sanitary District - Irvington
AL1l 20 Gl de Union Sanitary District - Newark
AL1Z 2 LL 078 City of Pleasanton
CONTRA COSTA COUNTY
' cco1 {2 08 084 City of Antioch
ccoz 12 08 019d Contra Costa County Sanitary District Mo, 15
CcO3 2 08 010 Brentwood Sanitary District
CCO4 2 08 012 Byron Sanitary District
CCco5 2 07 OL7 Central Contra Costa Sanitary District
CCco6 2 05 ©21 Crockett - Valona Sanftary District
cco7 2 05 076 City of Pinole
CcCo8 i2 08 077b City of Pittsburg - Camp Stoneman Plant
CC09 2 94 082 City of Richmond
CCl10 2 05 086 Rodeo Sanitary District
cCll '2 05 103 San Pablo Sanitary District
cC13 §2 05 038 Tovm of Hercules
CCl4 |2 06 019b Contra Costa County Sanitary District No. 5
CC15 2 07 063 Mountain View Sanitary District
CcCl6 2 07 018 City of Concord
cCr7  fZ. U5 019%a Contra Costa County Sanitary District No. 7A
Cc18 {2 08 077a City of Pittsburg - Montezuma Plant
CC19 (2 (8 069 Oakley Sanitary District
MARIN COUNTY
MRO1 - Angel Island
fRO2 2 10 164 Bolinas Community Public Utility District
MRO3 < 05 036 Hamilton Air Force Base
' MRO4 2 05 040 Las Gallinas Valley Sanitary District
MROS 2 04 057 City of M1ill Valley
MRO6 12 04 081 Richardson Bay Sanitary District 1 of 5
9




TABLE 1 ( CONT'D )
MAJOR MUNICIPAL WASTEWATER DISCHARGERS
|D':‘. i {C/\‘I(}l\\‘
NL-*?::“-“ DISCHARGER
(el (2)
MRO7 {2 LL 160 111 Valley Air Force Base
MROS }2 04 050 Marin County Sanitary District No. 1
MROY 2 04 051 Marin County Sanitary District No. 5
MRI1U }2 05 052b Marin County Sanitary i !strict No, 6 - Novato
MR11 2 05 104a San Rafael Sanitary bListrict - Main Plant
MR12 2 04 106 Sausalito - Marin City Sanitary District
MR13 - Stinson Beach
MR14 230 115 Tomales Sewer Maintenance District
MR15 2 05 104b San Rafael Sanitary District - Marin Bay Plant
MR16 [2 0. 052¢ Marin County Sanitary District No. 6 - Bahia
MR17 }2 05 057a Marin County Sanitary District No. 6 - Ignacio
NAPA COUNTY
NPO1 |2 05 003 American Canyon County Water District
RPO2 [2 0> 015 City of Callistoga
KPO3 }2 05 064 Napa County Sanitation District
NPO4 2 LL 071 Pacific Union College
NPO5 2 05 @91 City of Saint Helena
NFOG 295 13} Veterans Home of Yountville
NPO7 2  LL 065 Napa Valley Mobile Home Park
NPO8 §2 05 054 Meadowood Development Company
i SACRAMENTO COUNTY
; s101 lsa 34 008 Sacramento Metropolitan Airport
i STO2 S5A 34 048 Sacramento County Central Sanitation District
‘ STO3 [S5A 34 013 City of Folsom
sto4 5A 34 (07 City of Galt
STO05 5A 34 011 City of Isleton
A STO6 }SA 34 009 Natomas County Sanitation District
! STU8 SA 34 047 City of Sacramento - Main Plant
f ST09 5A 34 042 Sacramento Signil Depot
' S110 §5A 34 008 City of Walnut Grove
! ST11 5A 34 007 Rio Linda County Water District
ST12 SA 34 €03 Linwood Sewer Maintenance District
ST13 5A 34 002 Highlands Sanitary District
ST14 5A 34 033 Arden Sanitation District
ST15 A 3% 049 McClellan Air Force Base
ST16 54 4 028 Northeast County Sanitation District
ST17 54 34 010 Sacramento County Sanitation District No. 6
ST18 f°A 34 023 Cordova Sanitary District
ST19 5A 34 017 Arden Gold Sanitary District
$T21 ‘A 34 014 Folsom Prison 2 of 5

— e — ——

10




e —

MAJOR MUNICIPAL WASTEWATER DISCHARGEPR

TABLE 1( CONT'D )

42
IDENTIFICATION!
NUMBER | DISCHARGER
(il (2)
ST22 [3A 34 051 City of Sacramento - Meadowview Plant
ST23 §5A 34 011 Manlove Sewer !laintenance District
ST24 }5A 34 031 Mather Air Force Ease
ST25 }5A 34 050 L1k Grove Sanitary District
CITY AND COUNTY CF SAN FRANCISCO

SF02 2 04 140a San Francisco - North Point Plant
SF03 [2 10 140b San Francisco - Richmond Sunset Plant
SFO4 EZ 04 140c }. San Francisco - Southeast Plant
SFO05 EZ 04 1<5a U.S.N. Treasure Island
SFO6 2 03 1256 U.S.l. Yerba Buena Island

SAN JOAQUIN COUNTY
SJOL (5B 39 055 Deuel Vocational Institute
SJUZ §5C 32 011 City of Escalon
8JO03 §58 39 017 Lockeford Sanitary District
$J04 {55 39 025 | city of Lodi
SJO05 I5C 39 048 City of Manteca & Lathrop County Water District
SJO7 }5C 39 001 Sharpe Army Depot
SJOR] 5B 39 040 City of Stockton - Main Plant
SJO9 §5B 39 050 City of Tracy
SJ10 }5B 39 033 City of Stockton - Northwest Plant
SJi1 5B 39 030 Lincoln Village Sanitary District
SJ12 15B 39 007 Woodbridge Sanitary District
SJI7 }s5C 59 003 Raymus Village

SAN MATEO COUNTY
SMOY J2 02 094 Cities of San Carlos and Belmont
SM02 §2 03 011 City of Burlingame
SMO ' §2 3 028 Estero Municipal Improvement District
SMO4 2 02 035 Guadalupe Valley Municipal Improvement District
SMOS5 |2 1r7 Half Moon Bay Sanitary District
SMOL 2 02 056 Ylenlo Park Sanitary District
SMO 058 City of Millbrae
SMOS ¢ . 067 North San Mateo County Sanitation District
SMOY 12 10 072b City of Pacifica - Linda Mar Plant
SM10 2 02 080 City of Redwood City (including Redwood Shores)
SM11 §2 10 072a City of Pacifica - Sharp Park Plant
$M12 12 03 102 City of San Mateo
SM113 f2 3 110 Cities of South San Francisco and San Bruno
SMi4 §F2 10 060 Montara Sanitary District S of 8
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TABLE 1 ( CONT'D )
MAJOR MUNICIPAL WASTEWATER CISCHARGERS
II/&:’\ ‘..IAI\:'. { :O:;V
| =feg!
NUMSE DISCHARGER
(1} 1 (2)
oo "
sM16 Do 096a San Francisco Internationsl Airport
S f !j ) 034 Granada Sanitary District
SANTA CLARA COUNTY
SCO01 | 43 011 Cities of Gilroy and Morgan Hill
SC02 | 01 099 City of San Jose
5C03 12 0% 1i3 City of Sunnyvale
SC04 2 01 074 City of Palo Alto
SCO05 | 1 062 City of Mountain View
SCO6 )1 046 City of Los Altos
S€07 L )1 059 Milpitas Sanitary District
5C08 | 01 002 City of Alviso
l SOLANO COUNTY .
SLO] r: 0& 009 City of Benecia
81 (DA 43 024 City of Dixon
SLO3 i, 07 029 irfield - Suisun Scwer District
SLO4 2 05 12 U S.N. Mare Island
SLO5 5B 4% 009 City of Rio Vista
106 {x 45 005 City of Vacaville - Elmira Plant
SLO7 | 05 128 Vallejo Sanitation and Flood Control District
SLO8 i»n 07 114 Travis Air Force Base
f
SLi0 (58 48 006 Vacaville Medical Facility
SL11 ‘ 48 00! City of Vacaville - Brown St. Plant
‘ SONOMA COUNTY
SNO2 1B 49 067 Russian River County Sanitation District
SNQ3 N 99 City of Cloverdale
SNO4 31p 49 057 Fdvestville County Sanitation District
SNO5 |1 068 Sonoma County Airport
SNO6 0 Stewards Training and Recreation Inc.
SNO7 | 0 City of Kealdsburg
SNOS 13 Los Guilicos School
sno9 ! ) 064 Windsor County Water District
SN10 ! 9 "5 City of Santa Rosa - Oakmont Plant
SN11 {! 05¢ City of Sunta Rosa = College Avenue Plant ~
§N12 }1n 05 City of Santa Rosa - Laguna Plant
SN13 [IlI 071 City of Sebarctopal
SN15 ! 4 ‘dega Bay Publie Utility District
cv1fh ! 0 Nceidental Countv Sanitation District 4 of 5
12
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TABLE 1 ( CONT'D )
MAJOR MUNICIPAL WASTEWATER DICCHARGERS

v

IDERNTIFICATION

NUNMEER DISCHARGER

(1) {2)
SN17 1B 49 062 Cities of Rohnert Park and Cotati
SK18 2 05 025 City of Petaluma
SN19 2 Uy EUY Sonoma Valley County Sanjtation District
SK20 {2 05 123 U.S.N., Skaggs Island
YOLO COUNTY
YLO] 54 57 020 City of Davis
YLO2 SA 57 024 El Macero Sewer Maintenance District
YLO3 5A 57 019 University of California at Davis
Y104 58 57 003 West Sactamento Sanitary District
YLOS SA 57 017 City of Winters
YLO6 SA 57 013 City of Woodland )
YLO? 5A 57 008 Egparto Sanitary District
YLOS >A 57 009 Madison Service District
YLO9 5A 57 002 Fnights Landing Service District
' l 5 of

(1) As used in this report.

(2) As used by the State Water Resources Control Board in
"Interim Water Quality Control Plans," dated June 1971,

- Not identified.
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TABL.

)

J S

P
.

20.4

3.4

3.0

MUNICIPAL AND INDUSTRIAL LOADINGS 1972
Conty  FLOW(MGD) BOD TS = TN T G
Alameda 162.4 307.8 929.8 44 .7 7.5
Contra Costa 198.0 3h7.3  1,230.8 64.2 12 .7
Marin 22.0 42.7 126 .5 53 S5
Napa 19.4 29.4 139.7 5.9 3, 7
Sacramento 111.4 294.5 647 .4 32.0 120
San Francisco 107 .6 232 .7 631.3 31 .6 1.2:3
San Joaquin 74.2 188.7 410.8 18.6 6.8
San Mateo 66.9 143.1 386.1 72 7.0
Santa Clara 149.2 3T 7 861.5 43.7 16 .5
Solano 30.2 762 167.8 8.7 3
Sonoma 2% 5 59.4 11.7.5 6=l 2
Yolo 239 59.9 114.1 Siw2 1.8
TOTALS 986.7 2:.029.4  5.748.3 2832 97.8

All values except

flow are reported

as 1,000 1lbs/day.

91.9

GHM-T (Gross Heavy Metals - Total) includes: Arsenic, Cadmium,
Chromium, Cobalt, Copper, 'ron, Lead, Manganese, Mercurv,
Molybdenum, Nickel and Zinc.

BOD (Biochemical Oxygen Demand) is the amount of cxvgen required
to decompose orpanic compounds to stable substances.

TDS (Total Dissolved Solids)

contained

is that quantity of mineral matter
in wastewater in a dissolved state.

TN (Total Nitrogen) is the total quantity of nitrogen present
in the form of ammonia, orcanic, nitrite, and nitrate-nitrogen.

TP (Total Phosphorus) i« the total quantity of phosphorus present

in the form of orthophosphates, condensed phosphates, and
organic phosphiites.

L5




the Ligh barrier of the Sierra Nevada range which protects the

hosin trom the cold air masses of the interior on the other le.
e vallev floor is free of frost during the growing seasoun w th
the averape ‘rost-free period being more than seven and one-lialt
remth<. The valley floor has an average of 15 days when the min-
imum * mperatures fall below 32 degrees F., Maximum temperatures
in the summer | however, will exceed 100 !eprees F, on an average
f 1 dayvs each vear and exceed 90 degrees F, about 45 davs o
wich vear, Relative humidities in summer vary from about 36 per-

ent to 89 percent.

|7, The 12-county area encompasses parts of two geomorphic provinces
»* California, the Coast Ranges and the Great Valley. Fach province
is « aracterized by distinctive natural topographical and geological
‘catt es. The Coast Ranges comprise a series of nearly parallel
mountain ranges and valleys that trend in a northwesterly direction
and rise to elevations of over 4,000 feet. This trend is largely
mtrolled by the geologic structure in the underlying rocks which
i~ dominated by the active San Andreas Fault system running nearlv
te ‘ull length of the Coast Ranges. In contrast, the Great Vallev
consists of a central, comparatively flat alluvial plain, about 400
miles long and 50 miles wide, lying between the Coast Ranges and the
Sterra Nevada range to the east. Flevations in the Great Valley,
wi*h few exceptions, range from sea level to 100 feet. The valley
i< drained by the Sacramento and San Joaquin Rivers, which join in
the Delt. area before entering San Francisco Bay. The southernmost
pi:rt of tne Great Valley, the Tulare Lake Basin, is an interior
drainage basin with no direct drainage to the sea. It is separated
trom other portions of the San Joaquin Valley by a very low divide.

19. The Sacramento and San Joaquin River sub-basins (including
Tulare Lake Basin) drain about one-third of the area of California.
The two rivers are the principal source of fresh water and are the
primary means by which agricultural wastewaters are carried from

the Central Vallev. Prior to any development by man in the Central
Valley, the natural outflow through the Delta, in a normal water
vear, was about 30 million acre-feet, Because of water use within
the Central Vallev and net exports from its basin, the present average
Delta outflow is about 18 million acre-feet per year. As water use
in the Central Valley increases and exports from the basin grow, it
~as heen estimated that the net Delta outflow may be as low as seven
million acre-feet in year 2020. The greater part of municipal and
industrial wastewaters analyzed in this report derive from fresh
warers that are introduced into the 12-county area as water supply
¢iversions from the headwaters of the two river basins,

‘. Loca! streams dra‘ning into San Francisco Bay have a combined
mean annual discharge of about 450,000 acre-feet, The mean normal
annual precipitation over the Bayv'~- local drainage area is 19
inches. The mean annual evaporation over the entir+ Bav system

15 about 48 {inches.

164




21. The mean range of tide at the Golden Gate is about five feet, with
a mean tidal prism in the Bay of about 1.2 million acre-feet. The total
water volume at mean high tide in the Bay system is about 5.5 million
acre-feet, Thus, the mean tidal prism is about 21 percent of the total
volume of water in the Bay.

VATURAL RESGURCES

22. The major natural resource of the San Francisco Bay-Delta Region
is its continuous waterways which serve a major role in the areas
commercial and manufacturing growth., Petroleum, natural gas, sand,
and gravel are the items most economically significant of the mineral
resources of the area. Other valuable resources include mercury,
salt, sulphur and peat.

23. Other important natural resources in the study area are: the

fertile productive lands, sustaining an agricultural output valued

at 500 million dollars per year: important fish and wildlife areas

in which sport fishing is a major recreational use of San Francisco
say-Delta waters; and the marshlands of the Bay and Delta which are
‘mportant to the migratory birds using the Pacific Flyway.

DEMOGRAPHY AND CULTURE

24. The population of the 12-county study area has tripled over the
past 40 years, with approximately 60 percent of the increase occurring
in the last 20 years. The growth rate of the 12-county study area

over the last 20 years has lagged slightly behind that for the entire
State. However, several counties within the study area have experienced
over 100 percent growth in the last 20 years (Table 3). The principal
cities shown on Table 3 represent those cities which had a population

in excess of 100,000 during the year 1970.

25. The professional, technical, and managerial fields were the
largest occupation group in the study area in 1970; over 614,000 people
or 28 percent of all people employed worked in this group. Clerical
and kindred workers were the second largest occupational grouping: 21.5
percent were employed. People in farming occupations were the smallest
grouping, only 1.4 percent were employed in this group.

LAND USFE

26. The present land use character of the studvy area indicates a

diversi‘y 0f elements hardly matched by any othe' reaion of the

~ouatry. Such an evolution to its present status can de seen in
ms o' these distinct development periods:
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TABLE 3

1970 POPULATION OF THE 12 COUNTIES IN STUDY AREA
AND THE PRINCIPAL CITIES 1/

Lcounty

Marin

Nay
Sacramento
San incisco

S Joaquin

Sonoma

Yolo

o 1
fotal

1

.45

.86

.40

Sap4)

« 35

+ 05

.60

«95

Growth Rate (uuﬂt&v
1950-1970 2/

1,073,000
558,000
206,000

79,000
631,000
716,000
290,000
556,000

1,065,000
170,000

205,000

_.92,000

5,641,000

“Principal

Population City

ODakland

Sacramento

San Francisco

Stockton

San Jose

s
Burcau of Census figures to nearest thousand.

2/ California growth rate, 1950-1970 =

Crowth rate delined as 1970 population + 1950 population.

18

362,000

254,000
716,000

108,000

444 ,000

1.85 (Bureau of Census).

" Principal City
Population




a. The Gold Rush of the mid-1800's,
b. The introduction of rail transportation in the te 1800's, and

c. The events of national and international importance, such as
the wars and space exploration from early 1900's to todav.

As i result, petroleum, communications, shipping and transportation,
inance and commerce, aerospace, military, research, electronics,
rovernment , manufacturing, and agribusiness, among other economic
a t ions, have all helped to create the current "dynamism' of the
studv area.

27. In the study area growth and development of the urbanized areas
enerally followed the bay shoreline, directed largely by the constraint
of the terrain, provision of transportation facilities, and the location
of important economic and service activities. Sacramento grew outward
from the core, generally in a southerly direction at first, but more
recentlv to the northeast. By and large, the pattern of urban land con-
sumption was predictable and evolved in a natural and log'cal manner.
srowth was forced along clearly delineated flat areas and transportation
svstems. The most urbanized counties in terms of area are: San Francise
(70 percent), San Mateo (20 percent),6 Contra Costa (20 percent) and
\lameda (20 percent) The least urbanized in area are: sonoma and
Napa (both slightly over 2 percent), Yolo (3 percent) and Solano (3.5
percent).

ECONOMIC ACTIVITY

28, Total employment for the study area was about 2,363,000 for 1970.
sovernment and service employment are the largest and fastest growing
employment groups in the studv region with employment of 500,000 and

498 /000, respectively. The financial industrv centered in San Francisco
i!so has experienced rapid growth.

29. Employment in agriculture has declined in the last five years.
ncreased efficiency in farm technolory has outpaced the growth in

demand of agricultural products leading to¢ the long-term decline

in agricultural employment. Despite employment declines, apri-

culture is a very important industrv for the area. For example, the

Sacramento Valley 1is a leading producer of fruits

crops and Napa Vallev produces some oif the be
thle wines,

., nuts, and field
3 remium Cal 'orni

o During 1970 manufacturing emp!ovment averawed 388.700 One
the largest Industries in manufacturing is the elect: machinerv
fustry with 66,000 in emnloyment holesale and retai tr-ade con-

*iruted about 484 000 :n employment in 1970. San Fran w0 County

i the largest trade emplovment.
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STUDY AREA IN THE FUTURF
' FACTORS AFFECTING FUTURE GROWTH

31.. The area's economic growth will continue to depend upon a
combination eof internal and external factors. 1
expansive, diversified and wealthy market. To the extent that

the region maintains a desirable living environment, a well edu-

¢ region has an

cated and productive labor force, and continues to be a favorable
location for investment, it can be expected t row at a fast pace.

POPULATION PROJECTIONS

}2. Two population projections were considered in this study. The
first was the Series D-150 developed by the California Department
o' "inance. These values are the population levels generally utilized
by the State of California for basin planning. Therefore, this study
was also based on the same population data. The second projection
was the E-0 series, also developed by the California Department o
Finance. The E-0 series is of interest to many agencies and segments
o! the nublic as a frame of reference for future planning. srant
repulations of the State Water Resources Control Board for wastewater
treatment facilities make use of these projections in critical air
basins. Also, the E-O series is used for planning in critical air
basins as discussed later in this report. Table 4 shows the Series

) D-150 and Series E-0 population projections for the count ies within

’ t'» study area. With the Series )-150 projections, the porulation of
the study area can be expected to increase from a 1975 pc ulation of
about 6.1 million people to 9.2 million in 2000, an approsimate in-
crease of 51 percent, and with the Series E-0 projections, the pop-
ulation of the study area can be expected to increase from about 6.0
million people in 1975 to 7.6 million in 2000.

ROJECTED LAND USE - 2000

33. While for the purpose of this report other projectious are
carried to the year 2020, land use, relying on independent projec-
fons are carried only to the year 2000. The shorter time span is
fue 'o the interdependence and complexities associated wi land

a5t frojections.

$«. The 12 counties of the study area are projected to have a

‘cal population of over 9.2 million people bv 2000 .5 plus

illion in the Bay region (9 counties) and 1.7 million in the

elta (3 counties), Distribution and characteristi ( future

ievelopment will depend on location of employment, accessibility
jobs to residential areas, large-scale planned housing schemes,

cinvironmental concerns, and planning controls, recarding both loca-
tion and intensity of land uses. Most industries will row taster
outside the more densely developed and stabilized core areas. As
this fanning out process continues, a substantial decentralization
o' the study area economy will occur. Except for occasional
instances, real dispersal or recentralization is unlikely. Much
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TABLF 4

COMPARISON OF POPULATION PROJECTIONS 1/

County o -l.‘! ','/‘,‘. o Sl B Y 1981). M 1.990 o ___-_2_')9_07 T
ries Series Series Series Series Series Series Serie
o1 ) () T D-150 _E-0 . D150 E-=0 »_th;yl__jfﬁ*

Lameda L140 1,100 1,200 L S0 1,380 1,220 1,510 Y. 275
ntr
ta 615 605 690 650 850 735 990 790
30 222 262 242 336 285 403 322
Napa 88 88 103 96 147 114 193 127
ent h83 683 741 728 865 818 972 883
incisco 10 710 720 710 730 05 725 690
i
aqui i15 S 340 332 394 368 446 400
an Mateo 30 560 a15 . 570 675 580 720 sl 57
anta
(‘lara ,220 L. 185 1,385 1,305 1,76 1,560 2,105 1,765
lan 188 188 214 212 3n7 262 421 NS
nom. ) ’32 > 7% 257 371 38 481 356
o 94 102 119 LE3 156 137 194 160
foral : ; h rR4 6,365 1,967 7,092 9,160 7,648
Data ) liforni Dosarswent of “inance with values reported as
thousar person
Ok
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of the available '"skipped over" land within urban metropol{itan

areas wili be filled in. Densities will probably increase in urban
centers and along transportation corridors: e.g., BART (Bay Area
Rapid Transit System). By and large, future development will be
characterized by more compact groupings and intense land utilization.

35. The majority of new employment and industrial opportunities
(urbanization) is expected to occur as an expansion of alreadv
existing centers. It appears that areas particularly favored by
absolute expansion potential are: South Bay (San Jose area), Central
Contra Costa County, Southeast Bay (Fremont area), Central Alameda
County, and Sacramento metropolitan area. Likewise, areas forecast
for greater proportion of growth increase are the smaller (in pop-
ulation) counties: Sonoma, Napa, Marin and Yolo. Particular ex-
pansion is also projected for the Pittsburg-Antioch area (Contra
Costa County) and areas adjacent to the San Francisco and Oakland
Airports. San Francisco City and County will continue to retain

its position as the center for finance and commerce. Sacramento
County will increase its role as a governmental and service center.
San Jose metropolitan area will show the greatest growth in economic
diversity and as an area of increased importance as an urban center.
[t appears that the density in terms of population per overall urban
metropolitan areas will be stabilized in the immediate future and
start to increase again within a decade or so.

6. Based on Series D-150 projections, the population density is
forecasted to reach about 1.4 persons per acre, or over 890 persons
per square mile by 2000. This represents an increase of about 0.5
persons per acre, or over 350 persons per square mile. The pro-
tected basic land use absorption is as follows:

Urban/Developed 1,065,800 acres
Residential (600,400 acres)
Streets/Highways (221,700 acres)

Commerce/ Industry/Other Urban (243,700 acres)

Undeveloped and Agriculture i : 95975 100 scres

l'otal Acres 6,663,500 acres

"he total proportion of urbanized land of the study area is projected
to increase by almost 7 percent, from 9.2 percent to 15.9 percent by
the vear 2000, This amounts to a net conversion increase of almost
450,000 acres. During this period, the proportion of residential usage
te remaining developed land is expected to increase from almost 50 per-
cent to 56 percent,

Pe—— = e I L Er—




-

- TR

ECONOMIC ACTIVITY

37. Based on California Framework Study assumptions on economic growth
in the area, it is estimated that industrial employment in the study
area will increase from 2,362,800 to 5,059,000 by 2020. Manufacturing
emp lovment expected to double by 2020. Wholesale and retail trade
employment can be expected to increase 600,000 people by 2020. The
tollowing manufacturing groups require larpe quantities of water in
their operation and have large waste loads:

a. O0il Refineries - Based on a predicted increase in per capita
consumption of refined petroleum products from the present 31 barrels
per vear to about 75 barrels per year in 2020 and assuming an avail-
able supply, the total annual production of refineries located in the
study area will probably increase from 170 million barrels per year
to some 1 billion barrels per year in 2020, an annual growth rate of
about 3-1/2 percent,

. Paper and Allied Products - This industrial group manufactures
about 2 000 tons per day of paper products. In the next 50 years, pro-
duction is projected to increase to about 12,000 tcns per day. Emplov-

ment in this industry is expected to more than double by 2020.

Canning - Canning production is expected to increase at a rate
of about three percent annually. Employment within the food and kindred
products industry is expected to decrease slightly by 2020. There
will be about 59 600 peo~le emploved in this industry by 2020 in the
studv are: .

d. ;nemicals — Production of chemicals in the study area is expected
to grow 1. told in the period of 1970-2020. The expected increase in
petroleum refining in the study area would contribute to an expansion
0! petro-chemica! production. Emplovwent in the chemical industrv is
expected to double by 2020.

e. Steel - Within the study area, industrial steel products are
anticipated to increase in annual consumption from 2.2 million tons
te 1! million tons and product manufacturing is expected to increase
from 600,000 tons to 12 million tons per year. The Primary Metals
industry employment is expected to increase by 50 percent.

f. Agriculture - It is estimated that by the year 2020, the
amount of land used for irripated agriculture in the nine Bav Area
counties will be 416,000 acres, a reduction of some 15 percent from
1967, By 2020, irrigated land in the Delta (Yolo, Sacramento and
San Joaquin Counties) is expected to increase by some 15 to 20 per-~
cent to 1.55 million acres. In the Central Vallev tributary to the
12-county area, including Tulare Lake Basin, it i< estimated that
about seven million acres will be under irrigation bv 2020.
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WASTE LOADS

38. VUsiny the established population projections, future wastewater
flows and constituents were estimated. Municipal wastewater [lows

were projected for dry weather flows only and include those flows
generated by sanitary systems in residential dwellings and commercial
establishments. It represents wastewater flows generated in connection
with people rather than products. Existing dry weather wastewater flows
for each municipal discharger or service area were obtained from data
of the California Regional Water Quality Control Boards and from local
and subregional reports. Dry weather flows were selected since it was
assumed that infiltration would be removed from collection systems by
local corrective action over the study period. Based on population
estimates and industrial development in the service areas, wastewater
tlows were modified to exclude those flows which should more properly
be included in industrial wastewaters. The municipal flows were cor-
rected to the year 1970, which was used as a population projection base
vear for the design data. :

39. The 1970 flow for each discharger was multiplied by a growth fac-
tor which is the ratio of the county population in any desired year to
the 1970 county population to obtain flows in future vears. Growth
factors are shown in Table 5 and the resultant initial municipal

flows are presented, by county, in Table 6.

40. The wastewater constituents developed were based on data pre-
sented in the various subregional reports to the California Regional
Water (Quality Control Boards. Data were developed on a milligram
per liter (mg/l) basis for each county and flow-weighted to obtain

a ounty average. The initial municipal county constituent loadings
assumed a BOD of 200 mg/1, TN of 27 mg/l, TP of 11 mg/1l, GHM of 3.5
my,/ 1, and TDS of 550 mg/1. These values were assumed to be constant
over time because they were the best data initially available.

+1. Each discrete industry with a known existing process wastewater
disciaree was identi”ied from the various subregional reports, Re-
gional water Quality Control Board reports, and the U.S. Army Corps
of ‘ngineers' Form 4345-1 (Application for Permit to Discharge or
Work in Navigable Waters and their Tributaries). For all industries,
data were utilized to obtain a process flow increase factor. This
factor was then applied to the existing flows to obtain the 1975 and
2000 process ‘lows. The existing flows were obtained from the same
sources as were used to identify the existing discrete industries.
imly those industries which discharge 0.01 MGD or greater effluents
were considered. Table 7 presents the initial industrial wastewater
I lows.

REGTONAI PLANNING GOALS AND OBJECTIVES

Introduction

42. Regional planning poals are essential in establishing a planning
tramework since such goals guide the thrust of an entire planning
effort. They are ends toward which individual policies, programs
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COUNTY

Alameda
Contra Costa
Marin

Napa
Sacramento
san Francisco
San Joaquin
San Mateo
santa Clara
solano
sonoma

Yolo

TABLE 5
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