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14.

15.

the opportunity still exists at prices which may not yet have become
exorbitant.

That the construction and operation of the recommended SeWeTragse, sewage
troatment and disposal works be performed by the East Bay Municipal
Utility District for the reason that its administrative and engineer=
ing organization, with few additions %o i4s technical staff, is exceed-
ingly cepable and well equipped %Yo execute these functions.

That 40-year seriel bonds, preferably general obligation bonds, carry-
ing the lowest ovwﬁwupdwo_umdo of interest, be jssued to provide

construction funds.




REPORT UPON THE COLLECTION, TREATMENT AND DISPOSAL

OF SEWAGE AND INDUSTRIAL WASTES OF THE EAST BAY CITIES, CALIFORNIA

FINDINGS

The Board of Consulting Engineers reports the following FINDINGS

as the result of its own studies and deliberations and a review of the great

mass of information developed by the Survey staff:

1.

2.

Capacity of San Francisco Bay Waters to Dispose of Sewage.

By virtue of its vast tidal prism, emounting to some 2,900,000
acre-feet (940,000 million gallons) per 24 hours, and because of
the enormous weight of dissolved oxygen contained therein, the
potential capacity of the San Francisco Bay system to receive and
innoouously dispose of sewage, expressed in terms of contributory
population, is of the order of from 200 to 300 million persons,
according to the criteria employed; provided, of course, that the
sewage is intimately mixed with the Bay waters.

The total average daily supply of dissolved oxygen naturally con-
tained in the tidal prism referred to in Item 1, supplemented
through re-asration and by other sources, is possibly in wrb re-
gion of 35,000,000 pounds.

For that section of San Francisco Bay, proper, which lies between
Point San Pablo and Hunters Point or Bay Farm Island, the average
daily tidal prism is perhaps 510,000 acre-feet (170,000 million
gallons) and its potential capacity to receive and immocuously
dispose of sewage, reckoned in terms of contributory population,

is of the order of 35 to 50 million persons, under the limitations
stated in Item 1.
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The total average daily supply of dissolved oxygen naturally cone
tained in the tidal prism of San Francisco Bay, as described in
Item 3, supplemented through re-aeration and by other sources, is
possibly in the neighborhood of 6,000,000 pounds,

The computed general average daily oxygen (biochemical, S=day,
20°C) demand of the estimated general average daily flow of sewage
from the East Bay area, as considered herein, is 84,000 pounds for

the year 1940 and 145,000 pounds for the year 1965,

Present Condition of East Bay Shores and Shore Waters.

The East Eay Cities, by reason of the lack of any program of sewe
age treatment and proper disposal methods, have rankly abused

the extraordinary opportunities aveilable for an economical and
effective disposal of sewage or treated effluents by dilution in
the waters of San Francisco Bay.

Because of this bad practice the shores and shore waters of the
East Bay Cities have become obnoxiously and notoriously foul and
an affront to civic pride and common decency,

The foul conditions above noted have rendered the shores and shore
waters hardly utilizable for recreational uses (boating, fishing,
and the like); completely unsuitable for bathing; and a handicap
to industrial development and shipping,

With the construction of the San Francisco-0Oakland Bay Bridge

and the East Shore Highway rumnning north to Richmond, great num-
bers of people have been made uncomfortably aware of the foul
conditions along the Berkeley-Emeryville-Oakland waterfront and
are demanding an abatement of the conditions which are universally

regarded as a nuisance,
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When the new East Shore Highway running south to San Jose is
constructed, travellers upon this highway will be similarly
affronted and offended by the equally foul conditions on the San
Leandro Bay marshes, perticularly between the lower ends of

Fiftieth and Ninety-second Avenues,

Nature of the Loeal Sewage Disposal Problem,

The problem of sewerage and sewage treatment and disposal facing
the East Bay Cities must frankly be admitted to be one of aesthe~
ties, primarily, rather than one definitely concerned with the

public health, except perhaps indirectly,

Many-Purpose Valus of Bay Shores and Waters.

San Francisco Bay along the waterfront of the East Bay Cities, if
its shores and shore waters were clean and unpolluted, would afford
much better facilities and opportunities than now exist or are

apparent for the development of recreation and industry, and in
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Required Degree or Extent of Sewage Treatment,

The oxidizing capacity of the Bay waters is so great that if
properly utilized it can and should supplant all refined processes
of sewage treatment.

Therefore, partial or so-salled primary treatment of +the sewage of
the East Bay Cities, involving short-period subsidence, grease
removal, and sludge digestion and de-watering, represents the maxi-
mm degree of treatment which local conditions demand, provided

the maturally awailable opportunities are duly capitalized,

Good conditions for the disposal of a partially treated (primary)




effluent, in terms of depth and strong currents, are to be found

e

at distances from the shore line which can be readily reached at
a reasonable cost.

16, An elaborate investigation of all of the possibilities which have

been made epparent by long and careful study has demonstrated

that, if the matursl advantages of San Francisco Bay as related
to the dilution, diffusion and oxidation of sewage are utilized,
the most feasible and economical projects are those involving the

disposal by dilution of partially treated (primary) effluent.

Recormended Projects--Projects A and XK.

17, Holding these facts and conditions in review, the Survey has found
that the most rational and economic solution of the problem of
. collecting, treating and disposing of the dry weather flow of
1 sewage and industrial wastes (together with a proper allowance
for infiltration) of the entire East Bay area is represented by
“ e combination of two projects, designated herein as Projects A
and K,
m 18. Project A, as proposed, will provide for the partial or primary
treatment and disposal of the sewage of Richmond, of the San Pabl
Senitary District, of a portion (25 per cent) of the Stege Sani-

tary District, and of areas which are likely to be developed in

the Wildeat Creek and San Pablo Creek drainage areas.

19, Project K, as proposed, will provide for the partial or primary
treatment and disposal of the sewage of a portion (75 per cent)
of the Stege Sanitary District, and of Albany, Berkeley, Emery-
ville, Oakland, Piedmont, and Alameda, together with certain are

not yet incorporsted, in Contra Costa County; e.g., the Kensingi

district.
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Under Project A the partially treated sewage will be discharged
into deep water off Castro Point, about 750 feet from the shore
line,

Under Project K the partially treated sewage will be discharged

into deep water off the outer end of the Key System pier, Oakland,

Construction Cost of Recommended Projects.,

The estimated total cost of comstruction of Projects A and K,

based upon the general price levels of the year 1940, is $8,450,000
(see Table No. 88),

Based upon the total estimated population of 525,000 tributary in
1645, the computed per capite cost of construction of Projects A
and K is $16,10,

Based upon an estimated total assessed valuation of 447.5 millions
of dollars in 1944-45, the celeculated cost of constructicon of

Projects A and K per §1000 of assessed valuation is $18.88,

Anmnual Costs of Recommended Projects,

The estimated total ammual costs of Projects A and K are $719,700
as of 1945 (the assumed date of completion), and $626,400 as of
1965 (see Table No, 89).

The weighted (true) average total annual costs of Projects A and
K for the 20-year period, 1945-1965, are estimated to be $674,200.
The estimated per capita total annusl costs of Frojects A and K
for the year 1945 are §$1,37 and those for the year 1965 are $0,92,
based upon population estimates of 525,000 in 1945 and 682,000 in

1965,

The estirated total annusl costs of Projects A and K per $1000 of

11
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assessed valuation are $1.60 for the fisoal year 1944-45 and
$1.31 for the fiscal year 1964-65, based upon estimated total
assessed valuations of 447.5 and 476.5 millions of dollars,

respectively.

Cost Comparisons Between Recommended Projects and Others.

Twenty-four projects serving various sewerage districts or com-
binations of districts have been laid out, investigated, and
subjected to careful estimation of the cost of comstruction, and
of annual costs as of the years 1945 (the assumed year of comple-
tion), 1950, 1955, 1960, and 1965,

Many combinations of these projects, seleoted to provide for the
entire East Bay aree under discussiom, are possible and 35 of the
more logicel of such combinations have been studied and analyzed
as to total construction and annual costs (see Tables Nos, 88 and
89).

Four of these combinations of projects give a lower estimated
total cost of construction than does the combination of Projects
A end K.

But Projects A and K, taken together and serving the entire East
Bay area (excluding San Leandro), give the lowest estimated total
annual costs, over the 20-year period 1945-1965, of any of the 3¢
combinations which have been reviewed.

The estimated total construction costs of the 35 combinations of
projects studied range from a minimum of $8,157,000 for Projects
A, Q, and R and A, N, and S (both of which exclude San Leandro)
to & maximum of $11,261,000 for Projects C, D, L, V, and X,

The weighted average total annual costs for the 20-year period
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1945-1966 of the 35 combinations of projects reviewed range from
an estimated minimum of $674,200 for Projects A and K to an esti-
mated maximum of $959,900 for Projects C, D, L, V, and X (see
Table No. 89),

In per capita values the computed total annual costs, as of the
years 1945 and 1965, range from $1.37 and $0.92 for the combinge
tion of Projects A and K, to $1.88 and $1.26, respectively, for
the combination of Projects C, D, L, V, and X; the estimated total
populations for Projects A and K being as stated under Item 27;
the estimated total populations for Projects C, D, L, V, and X,
being as follows: 1945, 543,000; 1965, 707,000 (see Table No. 89).
In respect to the calculated total annual costs, as of the fiscal
years 1944-45 and 1964-65, per $1000 of estimated total assessed
valuation, the range is respectively from $1.60 and $1.31 for
Projects A and X, to $2.25 and $1.85 for Projects C, D, L, V, and
X3 the estimated total assessed valuations for Projects A and K
being as stated under Item 28; the estimated total assessed valus-
tions for Projects C, D, L, V, and X, being as foll ows: 1944-45,
453.0 million dollars; 1964-65, 483.0 million dollars (see Table

Hﬁ.Ol mmv L

Historical Note Respecting Early Sewerage,

The first sewers in the East Bay area apparently were constructed
shortly after the year 1869, In 1889 a report by Rudolph Hering
on the sewerage of Oakland calls attention to the objectiomable
results of disposing of sewage along shores and on marshes,

intimating that putrefactive odors were becoming ageravated,

13
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than might be surmised; (3) that a considerable proportion of
Sewage solids, if they could maintain their identity, would
eventually be stranded on some shore; (4) that the distance of
such travel would generally be relatively long; (5) that it will
be essential to treat any sewage, discharged at any of the out-
fall locations studied, to that degree, at least, where virtually

all floatable material, ineluding grease, is removed therefrom.

Condition of East Bay Shores and Shore Waters—~Further Discussion.

Shoaling of the East Bay shores due to silting probably occurred
at a relatively rapid rate during and shortly succeeding the
period of unrestricted hydraulic mining in California, and this
action is still continuing, but at a greatly decreased rate, due
to fine material which is being brought down the Sacramento-San
Joaguin river system by floods, plus some eccretions of coarser
materials eroded by the numerous creeks traversing the loeal area.
This shoaling constitutes an argument against any minor extensions
of the many existing sewer outfalls on the mud flats,

Even 2 cursory inspection of the Bay shores in the vicinity of any
of the existing sewer outfalls clearly reveals the presence of
much material obviously of sewage origin, as well as the formation
of deposits of putrefying sewage sludge with attendant foul odors
and discoloration of shore waters,

In confined areas, especially near docks, the waters are parti-
cularly obnoxious; gases of decomposition break the surface with
continuous bubbling; and gas-lifted sludge masses frequently boil
up to the water surface,

In the vicinity of certain sewer outlets during the camming season,
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solid wastes from the canneries are particularly noticeable and
great quantities of floating waste materials may be seen in the
Tidal Canal end elsewhere, transported by the currents.

In general, the biochemical oxygen demand of the Bay waters is
small and of no significance, renging from an average minimum of
about 0.6 to an average maximum of 1.9 parts per million,

A detailed study of the condition of the waters of Oakland Inner
Harbor, the Tidal Canal, and San Leandro Bay showed that the
dissolved oxygen content of these waters was so depleted by sewage
pollution that at many points oxygen values below the generally
assuned minimum requirements for fish life were found, while at
three stations where sampling was conducted in San Leandro Bay
the dissolved oxygen was found to be practically exhausted,

In nearly the whole length of Oskland Inner Harbor, easterly from
Webster Street, the dissolved oxygen depletion is greater than 50
per cent of the oxygen saturation value, the sag being greatest
in the vicinity of Government Island,

The investigation referred to in Items 81 and 82 clearly demon-
strates that the waters of Oakland Inmer Harbor, the Tidal Canal,
end San Leandro Bay are polluted to an intolsrable degree; that
they are foul and repulsive; that they are a detriment to industry,
commerce and shipping; that they ere inimical to fish life; and
that they are entirely unsuitable for recreational purposes.
Special studies conducted by the Survey have shown that, if the
daily increments of sewage solids are removed from the existing
sewage sludge deposits on the mud flats and in the bottoms of
sloughs and channels, strong, offensive odors will cease to be

generated in appreciable amounts after two weeks, and that areas
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INTRODUCTION

The Sewerage and Sewage Disposal Problem Outlined.

This report analyses and discusses the essential aspects of the
problem of collection (by means of intercepting sewers) and of the treat-
ment and disposal of the sewage and industrial wastes of seven cooperating
East Bay Cities and their tributary environs. Its mamer of statement is
for the most part direct and simple. We have tried to present the facts,
with our conclusions and recommendations, in such plain, non-technical
language that they can be readily understood by any citizen who is suffi-
ciently interested to give them his attention,

Throughout extensive areas the waters end shores of the East Bay
Cities are grossly polluted by sewage and industriel wastes. The effects
are all too manifest to residents and visitors in terms of floating
material, discolored water, mpcnmm deposits in shallow waters and on mud
flats near shore, and nauseating odors,

The problem under consideration in this report is therefore the
collection, treatment and disposal of the sewmge and industrial wastes of
the East Bay Cities in such manner as to positively do away with these foul
conditions, This greatly to be desired end should be accomplished at the
minimm cost consistent with effective results. The East Bay Cities should
provide safe and clean shores eand shore waters as a matter of common
decency and reasomably clean municipal housekeeping.

At the outset it should be frankly stated and clearly understocd
that this problem is primarily one of eesthetics, and not definitely
concerned with the publie health, except indirectly. The shores and shore
waters in question are so forbidding in their present state that they are

not being used to any importent extent for recreational purposes such -
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pienicking, sun bathing and swimming. If they were so used the denger to
public health might become of significance, If the existing oonnmdwobm

are ameliorated, the situation my be altered, In such case hygienie safety
for all reasonable recreational uses must be assured. The limited use of
these waters for boating does not constitute, or at any rate has not ag yet
been proved to constitute, a health hazard. Clean shores undoubtedly would
encourage their use for recreational purposes and remove the food mnwﬁuw
for rats, thereby indirectly benefiting the health of the cormumity, 4
State Inspector on the night of June 2-3 caught 24 rats with 36 set traps
within 100 feet of the Ashby Avenue sewer, Traps set more than 200 feet
from the mouth of the sewer viere not sprung nor were traps set across the
highway from the mouth of the sewer. These rats run long distances up the
Sewers, as evidenced by rat dirt uvpon the manhole ledges, Several instances
of rats entering homes end industries through traps have been reported but
none of these reports have been confirmed,

The studies with which this report deals have been made on be-
half of gseven contributing cities, mamely: Alameda, Albany, Berkeley,
Emeryville, Oakland, Piedmont, and Richmond, For reasons which will become
epparent it has been necessary to give due and equal consideration to the
conditions and needs of the Stege Sanitary District, serving porticns of
Albany, Berkeley, E1 Cerrito, and Richmond and of such additional territory
as is naturally tributary to the East Bay shores and shore weters from
Richmond on the north to Oakland and Alameds on the south. The City of San
Leandro, which naturally would be expected to be included in the group of ,
Cooperative cities, has underteken to solve its sewerage and sewage dise
Posal problem independently., To date this has been but partielly accom-
Plished, since presumed lack of funds has prevented the construction of an-

outlet sewer to San Francisco Bay in accordance with the terms of the permit
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granted by the State Board of Health dated November 4, 1938.

The territory embraced in the cooperating commmities and in the
areas tributary thereto, exclusive of San Pablo and Wildoat Creek areas,
has a totel length northwest-southeast of somewhat over twenty miles. The
width of the area varies from about two miles at its narrowest portion to
seven miles at the widest part. It embraces an area of 67,000 acres, or
89 square miles, of which 15,400 acres, or 24 Square miles, eare represented
in parks, heavy industrialized districts, and other areas in which popula-
tion development of consequence is not anticipated. The 1940 population
of the 41,600 aecres most commonly used for residential Purposes is 492,000,
It is predicted that the lo6s population, or the population used ag g

|
basis for sewnge trestment Plant design, will be olose to 738,000, The

tion will be approached by the year 1890, or, if exceeded, the inerement
will be small, The corresponding populations densities would be in 1540,
11.8; in 1965, 17.8; and in 1980, 20 person rer acre,

The inclusion of the Wildeat Creek and San Pablo Creek areas
would add 19,300 acres or 30 Square miles, exclusive of East Bay Municipal
Utility District watershed lands, and a proportionate length to the above
area. Practically all of the area of these drainages is suitable only for
residential purposes and because of topography will have a sSparse popula-
tion., The estimateq and predieted populations of these areas and the
population densities respectively for the specified years are as follows:
for 1940, 16,600 and 0,9; 1965, 38,000 and 2,0; 1980, 114,000 and 6.0.

Such & long narrow strip of land, 20 miles in length and averag-
ing 4% miles in width, dipping very gradually into the east shore weters

of San Francisco Bay, brings about many difficulties, both physicel and
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economic, in attempting to concentrate the sewage of the area for treat-
ment and disposal, particularly at any single point.

The sewage from existing population and industries is discharged
to the Bay and its estuaries through m@:mﬂﬁym&m;@ﬁoﬁmmﬁmm of sewers serving
small individual industries and the Standard 0il Company's refinery at
Richmond. Of the 60 sewer outfalls under immediate consideration, 35 are
of apprecisble size, counting the 9 Alameds outlets as one; the others
drain areas of a block or so, or single industries. Of the 35 prircipal
outfalls 27 are so-called sanitary sewer systems and 18 are combined or
partially combined* systems or sewers. Fortunately all but approximtely
7300 acres or 1l.4 square miles of the area served by combined sewers can
be more or less easily separated.

The sanitary sewer outfalils renge in size from 6" to 48" in
diemeter and the combined outfalls from 14 inches in diameter to double
horseshoe shaped sewers 6! x §* in dimension. Many of the combined sewers
are inadequate in size to meet the requirements for good storm drainage,

In some instances storm drains have not been provided, and as a temporary
measure the storm waters have been diverted into sanitary sewers., The
overtaxed combined systems, and sanitary sewers with temporary storm con-
neotions, which frequently become permanent, spout during the winter months,
giving rise to many complaints because of fecal matter scattered upon the

- streets,

The existence of these combined or temporarily combined sewers I/
greatly complicates the sewage collection and disposal problem and increases
the scope and cost of an adequate mowcdwoﬂ. Most of these combined sewers

heve no other excuse for existence than that their construction wos &

——

* A "combined" sewer is s conduit or drain which carries both domestic l/
Sewage and industrial wastes together with the run-off from reinfall,
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matter of momentary convenience. At the time of their construction
apparently no thought or heed was given to the wsetisfactory and costly
conditions which might follow as a consequence at some future time when
sewage &ﬂmmﬁamnw would become necessary.

Many of the so-called separate sanitery sewers have been poorly
constructed and receive great quantities of ground water during and subse-
quent to storms. Rain leaders from rcofs and paved areas are surrepti-
tiously connected with these sewers. The several municipalities should
proceed, without fear or favor, to eliminate such rein water connections
to sanitary sewers.

The rational and comprehensive solution of the sewerage and sewage
disposal problems of the East Bay Cities and tributary areas involves the
concentration of sewage and trade wastes at favorable points, the treatment
of these vmstes to such extent and in such manner as the conditions dictate,
and the final disposal of the treated effluents at places, sufficiently
remote from human observation, where adequate dilution will obtain et all
times due to sufficient water depth and favorable currents. Thus sanitary
and aesthetic requirements will be fulfilled with complete protection of
the public health, And finally the economic requirements must be met by
constructing and properly operating the project or projects whose perform-

ance shall meet the required standards at the lowest possible annual cost,

Purpese and Scope of This Report.

The purpose of this report is to investigate the shortcomings
of present sewnge dispeosal methods and provide in their stead an adequate
economical system of intercepting sewers and treatment rlants consistent
with modern engineering principles and the reasomable sesthetic require-
uents of a modern end prosperous cormmunity.

In order tc accamplish this purpcse the scope of the survey is
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of necessity quite broad. The results of many studies made by the engineer-
ing staff of the Survey, under the direction of the Board of Consulting
Engineers, are presented in tables and diagrams, These studies were essen-
tial to the determination of the best and most economical solution of a
rather complex problem, which has numerous ramifications and wide implica=-
tions.

Twenty-four projects have been outlined and investigated, which
will serve either the individual communities or various groupings of these
cormunities, Some of the projects, in addition, heve certain possible
modifications, which actually increases the mmber of possible projects
examined, On the bases of expected performance and of estimated costs,
both for construction and for operation expressed on an ammual basis, a
group of 2 projects has been selected as representing the Board's concep=-
tion of the most rational solution of the problem of sewage disposal of
the cooperating East Bay Cities. However, other projects or groups of
projects are feasible, The report is mewodaw to be sufficiently compree
hensive for determination of the absolute and relative validity of each
and all of these projects investigated.

In addition to the projects described, a large mummber of other
projects have been examined, but have been eliminated from further consi-
deration as being either impractical, unsuitable or unnecessarily costly.

Specifically, the report deals with the following more important
matters:

1, The extent of the areas currently served and to be served in the
future with sewnge treatment and disposal works.
2. The climatology, geography, topography and geology of these areas.

38, The tides, tidal prisms and currents in San Francisco Bay at the
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Historical Notes.

It is regrettable that no attempt has ever been made to prepare a
consecutive history of sewerage in any of the cooperating cities or in the
tributary areas, including Sanitary Districts, comsidered hersin, At besgt
the available information is fragmentary., It is probable that many of the
earlier reports and appurtenant meps have been lost or are buried in files
long since dead. It is probable, therefors, that the most wu&oqmmenm and
valuable feature of this disoussion will be that which deals with the acti-
vities Hmmmhum up to the inauguration of the investigations upon which this
roport is based,

The oldest engineering report on sewerage in this area, available
to the Board, is one entitled "Report of the Board of Engineers on the
Grades, Streets and Sewerage of the City of Oakland, 1869". The Board con=-
sisted of five engineers appointed by the Mayor and Common Council on
April 12, 1869, Its personnel was: George F. Allardt, Chairman, George
Davidson, George E, Gray, Milo Hoadley and W. F. Boardman, City Engineer.
In this report no sewers were reported as having been constructed. The
discussion was devoted to the future construction of two main sewers, with
laterals and house drains, for all of which certain fundamental mﬂwwo»wwmm
regarding their design and construction were set forth, At that time the
City occupied an area extending about 1.5 miles north and south and 2.5
miles east and west., It was desoribed as "situated on a low, sandy penin-
sula."

Other reports with respect to Oakland's sewerage problem followed
(See Bibliography, Appendix IV) among which may be mentioned ome by the

distinguished sanitary engineer, Rudolph Hering, in 1889. In this report

it was stated that:



"Already a large number of sewers have been built. They are
planned to take, besides foul water, also some roof water, and to discharge
at the nearest and most convenient points along the shore of the lake (Lake
Merritt), mmﬁbmw% and bay.

"The outfalls are generally placed betwsen high and low water,
delivering the sewage upon the beach, During the warm and dry weather,
this is said to cause considerable fouluess.

"The sewsrs are mostly built of vitrified stone pipes although
formerly cement pipes were also largely used. As regards durability, the
former ars said to have given better satisfaction, which éxperience has also
been gained in the East."

* * *

"The ventilation of the sewers is accomplished through perforated
manhole covers in the streets. The escape of foul odors, particularly at
the head of sewers, suggested the introduction of charcoal ventilators,
which are said to have greatly diminished the trouble,

"The most objectionable feature of the present system and which
is becoming more aggravated every year, is the disposal of the sewage along .

~the shores and into the marshes, where its suspended matter deposits and
n putrefies.”

Mr, Hering believed the estuary to be capable of receiving and
innocuously disposing of the coarsely scrsened sewage of Oakland and Alameda
when the combined population reached 300,000, if not a very much higher
figure. He recommended four interoepting sewers as proposed by the City
Engineer, T. W, Morgan, Pumping was planned for one of the interceptors.

The cost of the works recommended, as made by the City Engineer, and

approved by Mr, Hering, was estimated to be about $430,000,

67
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None of Oakland's sewers have been carried any considerabls dis-
tance out from shore into the Bay or Estuary, and none extend to deep water
except as such a condition exists at or near shore., The same statement
can be made with rsspect to all other sewer outfalls in the entire East Bay
region.,

The first of the several main trunk combined sewers in Berkeley
were constructed in wwwm.:ﬂb@& e bond issue amounting to about one-<half
million dollars. Additional trunk lines were constructed and certain exist.
ing lines extended in 1928 under a bond issue of $311,750 and looal assess-
ments totaling $223,000. Unfortunately these constructions committed the
City to a partially combined system of sewers which is most disadvantageous
with respect to the best solution of the present problem of treatment and
disposal, and one from which it is now difficult to rscede. However, there
can be not the slightest question but that this should be done at as early
e date as possible,

In Albany, as in most annexed territory in the other East Bay
communities, the lateral sewers were built by real estate development
companies. Speaking in general terms such systems have rarely been cor-
related with other developments, and have not considered possible terri-
torial extensions or contributions from higher elevations to be developed
later., The first sewers in Albany were constructed in 1910-12.

El Cerrito lies wholly within the Stege Sanitary District, which
was organized in 1913. In 1930 the two original outfalls were Jjoined and
extended along the south edge of Point Isabel to its southwesterly tip, at

a cost of $140,000,
In the comprehensive report of Edward A. Hoffman, City Engineer,

ahd John D. Miller, Sanitary Engineer, to the Mayor and Council of Richmond



on "Main Sanitary and Storm Sewers", dated June 12, 1929, the following
statements appear:

*+%"The city as a whole has its damestic sewage disposal through
ten or twelve ocutlets at varying points along its southern and western shore
lines ,**x*

"The mmﬁuéww% sewers of this city represent the cunulative results
of between 80 and 100 separate sewer plans and construotions., But few of
the systems were planned for the ultimate development of the distrioct being
sewered, and only a very small number in recent years have allowed for
accommodation of sewage from topographically tributary areas, of course,
such a large number of different 'jobs! under different engineers, adminis-
trations and owners will leave us a wide variation in the intelligence and
excellence of plans and quality of construction,”

The San Pablo Sanitary District was organized in December, 1921,
During the following years lateral sewers, mostly 6 inches in size, and a
10 to 24 inch diameter outfall sewer, were constructed, The outfall dis-
charges into the upper end of San Pablo canal,

On May 16, 1933, T, F. Eastman presented a paper on Oakland's
sewsr problem to the San Franciseo Section, American Society of Ciyil
Engineers, in which a considerable amount of information relative to the
then existing conditions was given and certain Suggestions offered respect-
ing possible remedies,

Under dats of umamiwoﬂ 29, 1936, in response to a resolution of
the Oakland City Council, the City Engineer, Walter N, Frickstad, submitted
& valuable report outlining the problem of the correction of conditions on
the western swﬁmwmwoﬂd of the city and in the Estuary, suggesting certain
possidble remedies, and recommending that funds be provided for a compre-

hensive study of the matter.
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In February, 1937, one of the members of the Board of Consulting
Engineeors prepared a statement in which he had occasion to say:
| "The pollution of the Estuary has, until the present moment, been
the most obvious, obnoxious situation. The Estuary has perhaps always been

and will contimie to be a sort of 'side door! to Oakland, although a 'front

door' to Alameds.

"Until recently the western waterfront has in truth been a 'back
door' to the city. The area has been given over to industry and transpor-
tation. Human contacts with sewage pollution there, until now, were for
the most part either fairly remote or more or less momentary, depending upon
whother ome were a worker in the district or a traveller through it. Re-
cently, however, conditions have changed with reference to the importance
of the western waterfront. Due to the development of the Port of Oakland
and to the construction of the trans-bay bridge and its approaches, the
western front is no longer a 'back door' but a 'front door’.

"Through this newly-become-important door the port and the bridge
invite great numbers of people whose contact with the area and its filthy

conditions would otherwise be but transitory, at the most. Now, however,

_ that contact has become very intimate, In consequence complaints of the
bad conditions are coming from all quarters, including our neighbor San
Francisco™.

A definite cooperative movement of all the East Bay Cities was
inaugurated on November 3, 1937, at a meeting of representatives of Council
and others. The procedures leading directly to the undertaking of the pre=
sent study are well stated in the Preliminary Report upon Sewage Disposal
for the BEast Bay Cities of Alameda, Albany, Berkelsy, El Cerrito, Emeryvill

Oakland, Piedmont, Richmond, and San Leandro by a Cormittee of East Bay




Engineers, Oakland, California, Jums, 1938. The Foreword in this report
reads as follows:

"While the need for a more sanitary and less obnoxious method of
disposal of sewage of the East Bay commmities has received some attention
from the Engineers of the respective cities for a mumber of Years and more
recently had been considered by them in joint committes, it was not until
November 3, 1937, at a meoting of Council Members and other representatives
of n.ﬁ.._. .«wowmm,« .mm.w Cities that a definite cooperative movement was ini-
tiated. At this meeting, held in the Oakland Council Chamber in response
to the invitation of Mayor W, J. McCracken, it was agreed that each City
Council would authorize its City Engineer to represent his city on an
Engineers' Committee to prepare a preliminary report on sewage disposal.,
Mayor MecCracken further suggested that a permanent organization be formed
to cope with the mutual problems of the several cities, A committee was
appointed to prepare a plan for such an organization, This committee re-
ported to a second meeting of the representatives of the several cities
January 19, 1938, and outlined the organization of en association to be
known as "The East Bay Municipal Executives Association". The assembled
body acted favorably on the report and elscted Mayor Henry A, Weichhart of
Alameda its first president. The assistance of this Association has been
invaluable to the Engineers' Committee, which, because of its help and co-
operation, has been able to attack the problem of sewange disposal for the

whole community much mors effectively than would otherwise have been possible
"The Engineers! Committee had little organization work to complete
before wmdertaking its assigned problem, This Committes, augmented by

several Plaming Engineers and the two County Surveyors, had existed since

October 16, 1930, on which date it was organized by authorization of the
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Mayors of all the East Bay communities to study the Hoover-Young Bay Bridge
Report, The harmonious functioning of the Committes and its usefulness in
comnection with the first problems presented by the proposed Bay Bridge

lead to its continuance as a Technical Committee. As such, it reported on

September 7, 1933, upon "Arterial Highways to the Bay Bridge',

"On June 14, 1937, Mr, Walter N, Friockstaed, Vice-Chairman, suc-
ceeded Harry Goodridge, who had served as Chairman since organization,
George Sperbeck, City Engineer of Alameds was elected Vice=-Shairman, and
R. Te Belcher, City Engineer of Piedmont, Secretary,

"After reorganization, the Committee met monthly and considered
a multiplicity of problems including: The East Shore Highway, Gas Tax,
Regional Mapping, Curb and Gutter Construction, and preliminaries of Sewage
Disposal. Shortly after the first Joint meeting of the Cities, the Engineers!
Committee met November 12, 1937, and in effect assigned the work of prepar-
ing the desired report upon Sewage Disposal to a subecormittee composed of
the City Engineers of the 9 cities immediately affected, supplemented by
such members of their staffs as might be assigned., The officers of the
larger organization served as officers of the m:vnooaawwwma.z

For nearly two years this report and its recommendations lay
fallow, The Golden Gate International Exposition came and went with no
action being teken to ameliorate the untoward conditions along the western
waterfront, assuming, of course, that such amelioration was possible, which
is doubtful except at a relatively great expense of time and money.

As of March 10, 1939, Harold Farnsworth Gray, a member of this

Board, prepared a "Report on the Sewage Disposal Problem of the East Bay

Cities" for the Berkeley Chamber of Commerce, which report was later adopted

by the Chamber and transmitted to the Berkeley City Council. This report
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sumarized the situation, from the Berkeley viewpoint, as follows:

"The present waterfront nuisance in the East Bay Cities adversely
affects Berkeley, whether it is on our own waterfront or in our neighboring
comnunities,

"The nuisence is a deterrent to community development, to residen-
tial construction, to the influx of new industries, to recreation and perhaps
health, and to business. It depreciates property values, and corrodes harbor
structures and shipping, It has nothing to commend it, and does nothing to
commend us to the visitor in our midst.

"The problem is capable of solution by proven processes of sewage
disposal. But careful engineering studies are necessary to determine the
best and most economical solution, now and in the future.

"As the problem is regional in character, it should be studied as
regional in scope. Whether Berkeley shall solve its own problem alone, or
in combination with the other cities of the region, is a decision which
should await the results of an adequate engineering study of the whole
regional problem made with due regard to the specific problems of each
component part of the region.

"Berkeley, as a municipality, should cooperate in such a study,
bearing its due share of the expense of the study. And this study should
be begun at the earliest practicable moment, We recommend that the City
Council and the City Manager of Berkeley give this matter primary consider-
ation,"

As the result of public request, and after many conferences, the
Councils of the 7 cities, Alemeda, Albany, Berkeley, Emeryville, Oakland,

Piedmont, and Richmond took appropriate action to ereate an executive

committee and agreed to appropriate funds for a comprehensive survey and
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OUTLET OF UNIVERSITY AVENUE SEWER, BERKELEY, ABOUT MID-TIDE
Note the sludge banks to the right of the sewer outlet, buoyed up sludge at
the outlet and the nearness of the East Shore Highway, The sewage from a
population of 18,500 and a small amount of industrial waste is discharged hers.

ASHBY AVENUE SENER, BERKELEY, DISCHARGED AT THE SHORE LINE
The rock in the foreground is the rip-rap wall of the East Shore Highway .

Seagulls may always be seen around the outlet. The sewage from 40,000
Pérsons and a comsiderabls amount of industrial waste is discharged here.,

(Photographs taken June 1941)
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OUTLETS OF SEWERS 15N AND 15S (PLATE 51) ADJACENT TO THE CENTRAL APPROACH TO THE SAN FRANCISCO-OAKLAND BAY BRIDGE
The sewage from a population of 107,700 and a large amount of industrial wastes discharged from these

outlets constantly replenishes the putrefying organic matter upon the mud flats, the odors from which are most
unpleasant to the thousands who must travel this way daily. (Photograph taken June 1941)
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have been made.

The topography of the area is a gradual slope to the bay, except
for a small portion of the extreme upper end, which is quite hilly.

The development of the area has been quite recent and consists of
the small but substantial type of home, costing on the average about $4500,
There is no industrial sewage discharged to the systen,

The per capita sewage flow and water consumption of the area come
pares with that of the Semirary Avenue end 37th Avenue and Post Street areas
in Oakland,

It is not possible to drein additional areas to this outfall and
as the area is well improved, the sewage flow will probably not inecrease
appreciably,

Notes on the University Avenue Sewer, Berkeley.

The sewage flow was measured at University Avenue and 4th Street,
Plate 56. There are no records of previous flow measurements,

The area draining to the point of messurement is relatively flat
in contour and slopes gently from the Berkeley hills to the bay.

The major portion of the University of California drains to thig
sewer, the only exception being Hearst Gymne.sium, which dreins to the Ashby
Avenue systen,

The cheracter of the district and improvements is much the seme
as the lower portion of the Ashby ,.Pgucm system, old end well established.,
There has been little new home construction in the area during the past 10
years,

The per capita sewage flow of 91 gallons and per capita water
consumption of 96 gallons are higher than for any other area, The small

difference between sewage flow and water consumption is probably due to the
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f--% that much of the University supply is diseharged to the sewerage sys-

tem from showers, etc. No allcwance was mede for the population of the

University of California, although the metered water supply to the Univere
sity from the East Bay Munioipal Utility District was included. If the
University water supply is deducted, then the per capita water consumption
becomes 76 gallons per day, which is comparable to the water consumption in
other similar areas,
There are no industries of any consequence connected to the system

above the sampling point,

Notes on the Ashby Averme Sewer (Potter and Fifth m.ﬁ.oo.mvwonﬁoumn...

The sewage flow of the Ashby Avenue sewer was measured at Potter
and Fifth Streets in 1940, Plate 57, The flow from practically the same
district wes measured at Folger Avenue and the shore line in 1912, Consider-
8"  alteration in the sewerage system has taken place since that date, In
1914 the previously separate sewerage system was made into a combined system
by the construction of large trunk sewers from the proceeds of the 1913
bond issue,

The interpretation of sewage flow quantities at Potter and Fifth
Streets as measured in 1940 is somewhat complicated by seasonal industries.,
If & deduction is made for the two principal industries, Heinsz Cannery and
the Durkee Food Products » the per capita sewage flow and per capita water
consumption become 68 and 71 gallomns per capita per day, respectively,

These figures compare in sewage flow and per capita water consumption with
other residential areas.

This is the second largest area in which the sewage flow was
measured by the Survey.

The topography of the area is relatively flat, rising gradually
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public expense upon the private property whereon these nuisances exist,
then an enhancement of the value of these properties will have resulted,
The Board of Consulting Engineers does not presume to pass upon the points
of publiec policy involved in such a procedure, but it seems ressonabls to
suggest that all the implications in such & project should be thoroughly
understood by the electorate of the several cities, and that they should
pass upon its propriety,

There is also reason to doubt the real effectiveness over any
great length of time of proposals to £ill or dyke off the tide flats. The
removal of the points of deposit of sewage sludge somewhat further out
into the bay would soon result in the building up of new sludge banks which
would produce obnoxious odors again. When it is realized that the stench
of the western waterfront sludge flats is frequently, indeed almost daily, J
very obvious along San Pablo Avenue, especially in the afternoon and even-
ing, ard is quite often definitely identified at night in appreciable obnoxious
ness even easterly of Telegraph Avenue in Berkeley (a distance of at least
three miles) it will be obwious that the removal of the source of the stench
but a half mile or so westerly will be of inconsiderable benefit either to
the residents of the affected areas, or to the travelers upon the East Shore

Funds for Temporary Measures.

It must be further realized that any of the suggested schemes of
temporary relief are beyond the current fund resources of any of the affected
cities, and it will be necessary to obtain some special authorization for
such expenditures, either by an extra tax beyond the normal taxing limits,
or by a short term loan of some type. Either procedure involves an election,

which in Oakland alone would cost in the region of $40,000, and propor+tionally
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