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The Story of 

WATER 

A Brief Hist?ry of the 

East Bay Municipal Utility District 
and 

A Description of the Source, Transmission, Treatment 
and Distribution of the Water Supply to the Cities 

within its Boundaries 

v 
EAST BAY MUNICIPAL UTILITY DISTRICT , (1 a 

Comprising Oakland, Berkeley, Alameda, Richmond, 
Piedmont, Albany, San Leandro, Emeryville, El Cerrito, 

Castro Valley and Lafayette 

Main Office : 
512 Sixteenth Street 

OAKLAND, CALIFORNIA 
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_FORMER DISTRICT DIRECTORS AND OFFICERS 

OUIS BARTLETT, D1reclor M DAVID p BARROWS v · / · · · · · · . ay, 1923, to November, 1924 
]AMES H. BOYER D · 1; " or November, 1926, to January, 1928 
M · C , ,rec or.· · · · · . . . May, 1923, to November 1928 

ARSTON AMPBELL, Preildent o f Board o f Directors • . May, 1923, to Novem!Y!r: 1924 
ARTHUR P. DAVIS, Chief Engineer and General Manager . August 1923 to May 1929 
WILLIAM J . LOCKE, Allorney . . May ' 1923' to May' 1925 
}AMES MUNN , Con1truct10n Engineer . . . . · June' 1924° to May' 1929 

G
WILLIAM S. CONE, Electrical and Mechanical Enxineer J~ly 1924 to' January' 1930 

EORGE W . GOETHALS, Con1ulting Engineer . • ' ' 1923-1925 
WILLIAM MULHOLLAND, Comulting Engineer 1923-1925 
C. E. GRUNSICY, SR., Co nsulting Engineer . 1925-1928 

Why the Mokelumne Project 
Was Built 

Water is a vital commodity. A shortage of water means incon
venience, lack of water means disaster. The nine East Bay cities 
stretching from San Leandro to Richmond were favored by nature 
with an unusually fortunate position as regards their water sup
ply during the early part of their growth. The cities sprang up 
on the lowlands fronting the Bay, having at their back door and 
within a very few miles a range of hills usable as runoff areas and 
catchment basins. The development of a water supply for these 
young communities was comparatively simple and inexpensive. 
About forty thousand acres of land in the hills were set aside as a 
watershed territory, and dams, Chabot being the first, were con
structed to impound the water which flowed down by numerous 
creeks and rivulets from the high areas. 

During this early period there was an abundance of water 
sufficient for the needs of the people even in a year of light precip
itation. As time went on the communities grew steadily in popu
lation. Meanwhile the rainfall continued the same, good yea~s 
alternating with bad. It soon became apparent that there was a 
definite limit to the amount of water which could be gathered 
from this source while there was no apparent limit to the number 
of people who might choose to reside in the East Bay cities. The 
ratio between population and water supply began to narrow until 
by 1915 it was evident that a new source would have to be secured 
if the East Bay cities were to be assured of the unlimited growth to 
which they felt themselves entitled. There was a strong feeling 
that the new venture should be owned and operated by the munic
ipalities and the best thought of the communities went to the 
solution of the problem over a period of several years. 
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The most serious water crisis occurred in 1918 when for five 
and one-half months there was no water in the local reservoirs 
and the entire supply had co be drawn from wells. Consumers 
were forbidden co use water on lawns and the public was urged co 
conserve in every possible way. Naturally, industries were seri
ously hampered and ochers which might have chosen co come here 
did not come because of the unsatisfactory water situation. 

History of the East Bay Municipal 
Utility District 

It was not until 1921 that an act was passed by the State Legis
lature by which a district could be formed embracing the principal 
cities of the area. The law provided for the creation of such a 
district in more than one county and for the inclusion of unin
corporated as well as incorporated territory. 

The election authorizing the organization of the East Bay 
Municipal Utility District was held on May 8, 1923. The cities 
voting at this election were Oakland, Berkeley, Alameda, San 
Leandro, Piedmont, Emeryville, Albany, El Cerrito and Richmond. 
Piedmont and Richmond failed by a small margin to give a ma
jority vote and were not included in the original organization. A 
few months afterwards the latter two cities were granted annexa
tion. Thus the East Bay Municipal Utility District was organized 
to include the nine cities from San Leandro to Richmond originally 
served by the East Bay W ater Company. Castro Valley and 
Lafayette were annexed in 1931. 

Legal organization of the District was effected on May 22, 
1923, and the work of selecting an engineering staff was begun. 
Arthur :P. Davis was chosen Chief Engineer,and General Manager. 
He had been for many years in the United States Reclamation 
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Service and had been connected with large projects and develop
ments. 

The Directors voted the Chief Engineer two consultants, and 
the three constituted an engineering board whose duties were co 
select a source of supply. The two consultants were the late 

George W. Goethals, who was Chief Engineer of the Panama . 
Canal, and William Mulholland, then General Manager of the 

Los Angeles Metropolitan Water District. 

Davis immediately began assembling his technical staff and 
among his selections were Frank W. Hanna, Hydraulic and De
signing Engineer; James Munn, Construction Engineer; William 
S. Cone, Electrical and Mechanical Engineer; John S. Longwell, 
Division Engineer; Carl E. Grunsky, Jr., Division Engineer; George 
B. Sturgeon, Division Engineer, and ocher capable men. Hanna 
has since succeeded Davis as General Manager. Hanna was in the 
Reclamation Service for years and has occupied many prominent 
engineering positions. He supervised all water supply studies and 
designs for the project. 

It was at first suggested that the Utility District should join 
with San Francisco in completion of the Hetch Hetchy project and 
make joint use of the water thereof. This, however, was decided 
against, and the District directors voted to make a complete study 
of the available water sources of Northern California, so that the 
East Bay cities might secure their own independent supply. 

Studies were first made of all the available data and records 
bearing on rainfall, runoff and reservoir sites of the mountain 
region and then field investigations were made of those that 
seemed to offer possibilities. Among the sources considered were 
the Eel, Trinity, Upper Sacramento, American, Mokelumne, Tuol
umne, McCloud and the Lower Sacramento. Rivers. The Mokel
umne River was selected as the most feasible source of supply. 
The Lower Sacramento was abandoned because of the contamina-

( P1111 Piv, 



tion from cmes above, and the others were found undesirable 
because of the distance, cost of reservoir construction, etc. 

At a point called Lancha Plana, about thirty-eight miles north
east of Stockton, in the foothills of the Sierras, a reservoir was 
selected as suitable for storage of the District's supply. Computa
tions showed that there was sufficient flow in the Mokelumne 
River even in the driest years to satisfy the needs of the District 
and at the same time leave a sufficient quantity in the river for the 
use of the agriculturists below. By taking the water out through 
the tunnel 170 feet above the bottom of the dam it is possible to 
operate the pipe line to its entire capacity by gravity as far as 
Walnut Creek and even to carry over forty million gallons a day 
by gravity all the way into the District. Selection of the Mokel
umne River as the source played an important part in the low cost 
and the speed with which the project could be brought to com
pletion, inasmuch as the site of the dam is only ninety-three miles 
from the District and the project involves only nine miles of 
tunnels. 

The supply is uncontaminated. It consists mainly of melted 
snow which originates in the mountains all the way to the summit. 
The watershed is practically uninhabited and, owing to the nature 
of the country, always will be. This makes it free from the possi
bility of pollution. All possible danger of contamination is re
moved by the treatment which the water receives when it arrives 
in the District, a discussion of which will be given later. The 
water contains little mineral content. California rates among the 
"hard water" states of the Union, yet the Mokelumne supply is 
one of the softest in the country. Visitors from other communities 
almost invariably notice the softness of the local supply. Some of 
the water flows past districts famous for their early mining day 
association. Bret Harte and Mark Twain in their youth were 
familiar figures in towns which are situated in the Sierra region 
tapped by the Mokelumne River. 
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Speed and Efficiency the 
Watchword 

Construction of the great project was carried out speedily and 
efficiently as will be noticed from a review of the outstanding 

dates: 
May 8, 1923: Election authorizing the Utility District. 
September 24, 1924: Mokelumne River selected as the source. 
November 4, 1924: Bond issue of $39,000,000 voted for con-

struction of the project. 
September ·29, 1925: First contracts awarded for construction. 
June 23, 1929: Mokelumne water arrives at San Pablo reser

voir just in time to avert a water famine. 

Thus it is seen that a little over six years from the time the 

District was organ
ized and less than 
four years from the 
time construction was 
started the muncipal
ly-owned supply was 
available, although 
every detail of the 
work had not yet 
been completed. 

The water arrived 
at an opportune 
moment. Both San 
Pablo and Upper San 
Leandro reservoirs, 

BEAR RIVER 
Tributa,·y of Mokelu mne Rivel' 

the principal local storage basins, were all but empty. This section 
of California had been visited by a period of unusually dry sea
sons and these reservoirs contained only a few days' supply when 

' 
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the Mokelumne water arrived. Wells which had for a long time 
been pumped to capacity were on the verge of becoming saline. 
The East Bay communities were facing the disastrous possibility of 
being without sufficient water. The Mokelumne water, which 
gushed through the gates at Orinda on a hot summer afternoon 
in June, 1929, was hailed as a life-saver for the East Bay cities and 
a triumph for the efficient methods employed under municipal 
ownership. There was abundant storage in Lake Pardee and large 
quantities of water were at once transmitted, raising the levels of 
the local basins to a satisfactory height and ending permanently 
the menace of a water shortage which had been hanging over the 
East Bay cities for ten or more years. It is difficult to calculate 
how far reaching would have been the ill effects of this water 
famine on the East Bay communities. The fact that it was averted 
in such timely fashion was due entirely to the foresight and co
operation of the people and the efficient methods employed by 
those chosen to represent them in the execution of the water project. 

SAN PABLO RE SERVOIR. Jun e 23, 1929. Before Release of 
Mokelumne River Water to East Bay District 
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SAN PABLO R ESERVOIR . September 18, 1930. After Re/ease of 
Mokelumne River IVater to East Bay District 

Some Details of a Great 
Project 

Special attention is due the Pardee Reservoir, named for Dr. 
George C. Pardee, President of the Utility District Board of Direc
tors during its construction, and a former Governor of California. 
The great dam which creates this reservoir is one of the largest in 
the country. It is 358 feet high, 1337 feet long on the crest, 16 
feet wide at the crest, 241 feet wide at the base. It contains 617,-
700 cubic yards of concrete, and 153,300 cubic yards of rock were 
excavated at the sides of the canyon in order to tie the great struc
ture to the mountain walls. It has a capacity of 68,485,000,000 
gallons of water of which 63,158,000,000 gallons are above the 
outlet and easily available for use. Inasmuch as the East Bay 
cities, at the present time, consume approximately twelve billion 
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gallons of water a year, the dam will impound five years' supply 
if it were advisable or necessary to hold water for this length of 
time. More water is released from the dam than is used by the 
Utility District. This extra water passes through the power plant 
at the foot of the dam and on down the stream for the use of the 
agriculturists in the valley, giving them a larger flow and a more 
evenly regulated supply than they had before the dam was built. 

There are two spillways in connection with the reservoir. The 
Jackson Creek Spillway is on the divide between the Mokelumne 
River and Dry Creek. It may be used when necessary to release 
water down Dry Creek, where a reservoir may at some time be 
built for the farming interests below. The principal spillway, the 
one which prevents water from flowing over the Pardee Dam, is 

PARDEE DAM. Reservoir Full 
Power Plant at Base of D am 
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situated directly south 
of the dam and oper
ates automatically. 
When the lake level 
rises to within twelve 
feet of the top of the 
dam the water flows 
over this spillway, 
which is 847Yi feet in 
length, surmounted by 
a paved highway and 
designed to carry four 
times the maximum 
flood flow on record 

SOUTH SPILLWAY IN OPERATION 
Flow of 3000 Second Feet Over Spillway 

for the Mokelumne River. W ater flowed over this spillway for 

the first time in May, 1930. 
Power is generated by passing the water through two 72-inch 

pipes laid in the bottom of the dam. Due to the pressure of the 
water in the lake behind and above, the water emerges with great 
force and produces electric energy in the manner customary in 
hydro-electric plants. The annual output varies from 70,000,000 
to 125,000,000 kilowatt hours. The power is at present being 
sold under contract to the Pacific Gas and Electric Company, 
except for a small quantity used at the dam. This power is later 
repurchased to operate pumps of the Utility District in and near 
the District. The power was disposed of in this way to avert the 
necessity of constructing at present a power line from the power 
house to the District. The power plant, while not large in com
parison with many California hydro-electric plants, is mod~rn in 
every particular and develops, at present, on the average, more 
than enough energy to do all the District's pumping. 
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HOW the W acer Reaches Its 
Destination 

Water which flows through the turbines of the power house 
does not enter the transmission line that leads to the cities of the 
Utility District. It passes on down the river, maintaining the flow 
of the stream which existed for ages before the man-made struc
ture was erected, augmenting that flow during a great part of the 
dry season. 

The water that enters the transmission line, known as the East 
Bay Aqueduct, first flows through a control tower and into a two

PARDEE POWER PLANT 
(lnt el'iol') 
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mile tunnel, starting at 
an elevation of 170 
feet above the bottom 
of the dam. This means 
that a portion of the 
total supply of the res
ervoir is not utilized, 
but it is after all only 
a negligible percent
age, about five billion 
gallons out of a total 
of sixty-eight billions. 
Passing through Par
dee Tunnel, the water 
enters the pipe line 
which is from 61 to 
65 inches in diameter, 
and which, ~ith the 
tunnels and a large re
inforced concrete aque
duct, is 93 miles long 
and one of the great 
pipe lines of the world. 

WALNUT CREEK PUMPING PLANT 
(lntel'ior) 

LAFAYETTE PUMPING PLANT 
{lnt i rior) 

Huge machines were employed to dig the trench in which it is 
buried for the greater part of its length, and it was electrically 
welded and riveted, creating a solid steel tube leading from the 
foothills of the Sierras to the Coast Range. In a few places it is 
carried above ground, and here it has been coated with aluminum 
paint which gives the greatest protection against the elements. 
Along the foothills, past the City of Stockton, under three branches 
of the San Joaquin River, near the cities of the Contra Costa County 
bay shore, and finally inland again, the pipe line comes to Walnut 
Creek where the first pumping station and the second, or Walnut 
Creek Tunnel, are found. The transmission line carries a total of 
over seventy million gallons daily when the Walnut Creek Pump
ing Plant is operated, while forty million gallons of water daily 
can be forced by gravity through the East Bay Aqueduct into the 
District. Before the water passes through the Walnut Creek Tun
nel, which is half a mile long, it comes to light for the first time in 
its long trip and is aerated. This is accomplished by passing the 
water over a concrete weir so arranged that the water falls from a 
height and in so doing is mixed with air, which freshens it. It 
then moves through the short tunnel, and enters a three and 
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one-half mile stretch of concrete aqueduct, which leads to the 
three-mile Lafayette Tunnel. Just before it enters this tunnel it 
passes into a screening chamber where a portion destined for the 
Upper San Leandro Reservoir is lifted by a pumping plant through 
a pipe line over the hills. It leaves this pipe line near the town of 
Moraga and flows down San Leandro Creek and into the storage 
reservoir from which it is distributed. 

The remainder of the water is conveyed by the Lafayette Tun
nel to Orinda, where it is released into San Pablo Creek, which 
leads to San Pablo Reservoir, a large storage basin in the hills 
back of Berkeley. Plans soon call for diverting part of the water 
at Orinda through the Claremont Tunnel and placing it directly 
in the mains of the distribution system without previous storage. 
This will not be done until arrangements for proper treatment 

. have been made either at this tunnel or at Lafayette. The Clare
mont Tunnel, three and one-half miles long, pierces the East Bay 
hills from a point just above the Rockridge district in Oakland, 
coming out at Orinda on the Contra Costa County side. 

Large Storage Reservoirs Make 
for Safety 

The Utility District has three storage reservoirs within its 
boundaries. These storage basins and the capacity of each are as 
follows: 

San Pablo ............................................................... 15,599,000,000 gallons 
Upper San Leandro. ........... ....................... 13,402,000,000 gallons 
Chabot, or Lower San Leandro ........ 4,537,000,000 gallons 

The total storage of 33,538,000,000 gallons thus provided 
within the District gives a wide margin of safety in case of some 
unlooked for disaster to the East Bay Aqueduct or to the Pardee 
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Dam. It means that with these reservoirs filled, the Utility District 
could, using approximately one billion gallons of water a month, 
go forward without the arrival of any new water for a period of 
thirty-two months. These local reservoirs still receive water from 
the hills above them which in past years were the only run-off 
areas for the East Bay communities. However, for two successive 
winters 1928-29 and 1929-30, there was very little run-off from 
the local watershed. This means that without the Mokelumne 
supply the East Bay cities would have been without water in the 
summer of 1929. The local watershed no longer enters largely 
into the calculations of supply. All calculations are made prin
cipally on the basis of the run-off in the Mokelumne River, which 
is always more than adequate. 

The paramount reason why the people of the East Bay cities 
pref erred to go to the mountains for water was that this water 
would be uncontaminated and purer and softer than water taken 
from near-by sources. The supply is of striking softness, and this 
factor is undoubtedly a great asset in drawing both industries and 
residents to this region. 

EAST BAY AQU EDUCT 
Finnerty Gulch Crossing 
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Water Must Be Safe at All 
Times 

Al~h.ough_ th~ water _is quite pure as it comes from its High Sierran watershed, 
he Utility D1s~nct oflioals do not risk the possibility of any contamination, and 
very drop receives the most careful treatment after it arrives in the District. One 
f the plants where this treatme_nt is administered is on the north Berkeley hills 
t the outlet of the tunnel leading from the San Pablo Res.ervoir; another is at 
habot, and _the third is in East Oakland at the outlet of the Upper San Leandro 
unnel leading from the Upper San Leandro Reservoir. These are the three 
oints where the Mokelumne water as well as that which may come from the local 

watersheds enters the distribution system for transmission to the faucets of the 
onsumers. A fourth future point of entry will be at the Claremont Tunnel. 

. Purifying the water means improvi.ng its taste and appearance and rendering 
t completely safe. The work involves five important steps : 

1. Aeration 3. Sedimentation 5. Disinfection 
2. Coagulation 4. Filtration 

A~RA_TION is accomplished by spraying the water into the atmosphere, or 
dropping 1t from a height, thereby mixing it with air as the name implies. This 
auses any objeaionable gases to be dissipated and oxygen to be absorbed. Aera

tion is one ~f . t~e most attracti".e f~atures of a water purification plant and it is 
~ell wo~th_v1smng_one of the _D1stnct's plants to see the water being sprayed high 
in the au in beautiful fountains and falling back into the basin like an endless 
shower of heavy rain . · 

SCHEMAT 
SH 

VARIOUS STAGES IN 

OUTLET TUNNEL 

I ALUM APPLICATION 

~-~.·Tr-7 

AERATION/ '> \:, 

COAGULATION/ 
SE.DIMENT 
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COAGULATION involves the use of materials that will coagulate the fine 
particles of foreign matter suspended in the water preparatory to sedimentation. 
A series of reactions take place with the result that large, flocculent masses are 
formed which are precipitated. The foreign matter which it is desired to remove 
is absorbed by vhese precipitates. 

SEDIMENTATION clears the water following the coagulation process. After 
being coagulated that water passes into a sedimentation basin where it moves at 
a velocity so slow that the flocculent masses mentioned in the previous paragraph 
fall to the bottom. About three hours' time is required in these basins, after which 
the water is considered to be eighty-five per cent clear. 

FILTRATiON finishes the process of clarification. After leaving the sedi- · 
mentation basin it passes to rapid sand filter beds which strain out the remainder 
of the suspended matter already so slight as to be invisible. A sand filter bed is a 
rectangular concrete box with an area of about 600 square feet and a depth of 
ten feet. On the bottom is a network of perforated pipes, and above these is a 
layer of twenty inches of graded gravel varying from three inches in diameter at 
the bottom to one-eighth of an inch at the top of the layer. On top of the gravel 
is a layer of relatively fine beach sand thirty inches thick. The water filters through 
the sand and gravel into the perforated pipes and into the clear water reservoir. 
The filters are washed frequently. Water leaving the filter beds is as clear as crystal 
and is odorless and tasteless, yet it must pass through one more step before it is 
considered absolutely safe for human consumption. 

DISINFECTION means treating the water. This destroys any possible living 
organism that might be inimical to human health and is the final step in the work 
of purification. The analyses show that the water is safe for human use practically 
always without disinfection, but the latter provides a final insurance against dan
ger, and no drop of water reaches the householder's faucet without having been 
treated in this manner. 

DIAGRAM 
NG 

URIFICATION PROCESS 

\ CHLORINATION 
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SECONDARY AE.RATIO~ 

FILTERED WATER STORAGE 

DISTRIBUTION 
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How Water Is Distributed to 130,000 

Consumers 

W e have now followed the water from the time that it falls in 
the form of rain or snow on the mountain watershed tributary to 
Lake Pardee; through 93 miles of pipes and tunnels to the Utility 
District; into the local storage reservoirs, and finally through the 
process of purification. 

It is now ready to enter the distribution system which carries 
it to the consumer. 

Two large new pipe lines-the Sequoia and Wildcat aque
ducts-running respectively south and north from the Claremont 
Tunnel, form a high line transmission system skirting the foothills 
at elevations varying from 100 to 280 feet above sea level. Con
sumers below these pipe lines can be served by gravity and those 
above by booster pumps which lift the water into small distribu
tion reservoirs. Water is pumped from the San Pablo Filtration 
Plant on the Berkeley hills into the Wildcat Aqueduct and fills 

VINE STRE ET P UM PING P LANT 
(Interior) 
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this aqueduct, back
ing into and filling 
the Claremont Tun
nel, the gates of which 
are closed at the east
ern end. It is then 
drawn directly into 
the distribution mains 
and also flows into 
the Sequoia Aqueduct 
running along the 
eastern foothills. By 
this system the Clare
mont Tunnel is tem
porarily being used as 

a reservoir. When an
other filtration plant 
is erected, either at the 
eastern end. of this 
tunnel or at Lafay
ette, the eastern gates 
of this tunnel will be 
opened, and the tun
nel will form another 
point of entry for the 
Mokelumne water, 
which will then come 

VINE STREET P UM PING PLANT 
to the consumer (Exterior) 

without having been 
locally stored. 

Water from Upper San Leandro and Chabot reservoirs goes 
into the distribution lines after leaving the filtration plants and 
also into Central Reservoir, Twenty-third Avenue and Hopkins 
Street, the largest of the distribution reservoirs. The Sequoia 
Aqueduct ends at this reservoir. As is the case elsewhere, con
sumers below Central Reservoir are served by gravity, those above 
by booster pumps. 

Application for Service Made Easy 
for Public 

It is the desire of the District to make it convenient for each 
applicant to get water service. All business offices are instructed 
to comply promptly with every reasonable request. 

The management realizes that when a home is to be estab
lished the first requirement is water service. It is no trouble to 
secure service. The applicant may come to any one of the Dis
tri_ct's business offices and personally sign for the turning on of the 
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service; write a request or, if in the confusion of moving it is not 
convenient to call or write, a telephone message will bring a 
service man to the home who will present an application form for 
signature, accept and receipt for a guarantee deposit, if required, 
and turn on the water. In other words, the management desires 
to place the business office of the District at the door of the home 
of the consumer, when the character of the business to be trans
acted will permit, and avoid inconveniencing the consumer to the 
extent of coming to the business office unless the consumer prefers 
to do so. 

An application is merely a written request for service and does 
not in itself bind the District to render service except under rea
sonable conditions. It binds the applicant to be governed by all 
rules and regulations of the District. 

Each applicant for metered service is required to establish his 
credit to the satisfaction of the District by cash deposit or other
wise before service is rendered. 

The amount of deposit to establish and maintain credit re
quired of an applicant is at least equal to twice the estimated 
average monthly bill for that service. 

Where the service requires the use of a meter one inch or 
larger, the District may admit other methods than cash deposit of 
establishing credit. 

Simple interest at rate of six ( 6) per cent per annum is paid 
to depositors on guarantee deposits. No interest is paid if the 
service is discontinued by th·e depositor in less than one year from 
the date of the application therefor. Interest ceases on date at 
which deposit is returnable. 

A deposit with the District made by a consumer, and whose 
account has not been in arrears at any time during the preceding 
year, may upon request be returned, with interest for one year, 
to the consumer, or if the service is discontinued in less than one 
year from the date of receipt of the application for water service, 
the deposit, without interest, is returned to the consumer, pro-
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vided all outstanding bills against the consumer have been paid, 
and provided further that in no event shall interest be paid on 
any deposit for more than one year. Any deposit uncalled for 
within five years from the date when made will become the prop
erty of and be retained by the District. 

Application for a New Service and the 
Installation Thereof 

The Utility District renders various classes of service. Any 
person or corporation whose premises are adjacent to the Dis
trict's distributing mains in certain defined territory within its 
boundary lines can apply for service on the regular form used by 

· the District at the time service is desired. The District will extend 
the main at its expense a distance of 150 feet for each service 
applied for; provided, however, that such services are to be put 

[ PAgt Twtnty-Fi,t 



to an· immediate and permanent use. Where an extension of a 
distribution main is necessary in order to install one or more 
domestic services; to reach an industry, or for a private fire pro
tection system and the distance is greater than 150 feet, the appli
cant is informed as to the conditions under which the service will 
be supplied. Published rules govern all such installations and 
specifically provide for a deposit of the cost by the applicant and 
a refund of the deposit when certain requirements are met by the 
applicant and others during a specified period only. Extension of 
mains to and in subdivisions and the installation of service con
nections therein, also replacement of an existing water main with 
a new main of a larger size for fire protection are made in 
accordance with published rules which require a deposit by the 
applicant of the estimated cost. A refund of the costs is made to 

the applicant under certain conditions only. Rules and Regula
tions of the Utility District, governing water service to its con
sumers, may be obtained at the general office or at any of the 
business offices. 

Reading the Meters and Mailing 
Bills 

The amount of water consumed each month by each consumer 
is ascertained by reading of the meters, a duty which is performed 
by a corps of trained men. Ordinary conditions prevailing, meter 
books are assigned to the same meter reader from month to month. 
This allows meter readers to become thoroughly familiar with 
routes and to cover the ground most efficiently. Meter readers 
attempt to learn the cause of any sudden change in the normal 
consumption of water, whether the usage of water be greater or 
less than the average. They inspect the premises, and where ex
cessive use for any particular month appears to have been caused 
by leaks in the plumbing they advise the consumer, also making 
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a notation for the office. Any defects in equipment that might 
have accounted for an abnormally low usage are similarly noted. 

As soon as meter readings are completed the merer books go 
to the clerks of the merer book section who perform all the derail 
in connection with adjusting differences and irregularities, and 
the actual work of billing then goes forward. Without dis
cussing the technical operations in detail it may be said that the 
process is almost entirely automatic, using the principles of mass 
production which have been found so valuable in industrial pro
duction. Cards are machine fed, and machine punched, and from 
these punched cards the water consumption in each instance is 

derived. 
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Bills are sent out with a self-addressed but not stamped en
velope to make the mailing of a check for payment convenient 
for the consumer. An imprint on the envelope in which bills are 
mailed is made at the District office and passes the envelope 
through the Post Office without a stamp. This is made possible 
by prepayment of postage and saves the labor of affixing stamps. 
Bills are mailed out on a "stagger" system, so that consumers in 
different sections receive their bills at different times. This is done 
because the task of handling more than 130,000 accounts in any 
one period would be beyond the powers of the clerical organiza
tion, and would serve no good purpose. 

For those interested in all the details of the District's billing 
and accounting methods a very complete report has been prepared 

by the accounting department. 

Every facility to make payment of bills convenient is afforded 
to the public. Offices are maintained in the business district of 
Oakland, Berkeley, Alameda and Richmond, and water bills can 
also be paid at a large number of branch banks scattered through
out the region. Bills from any part of the District can be paid at 
any place where such payments are authorized, or can be mailed. 
An office representative is sent to the house where the bill is more 
than twenty-five days delinquent. 

Water Problem Solved by Public 
Cooperation 

J'he problem of water for the East Bay cities has been perma
nently solved. It was a problem that had to be solved by joint 
action of the communities interested, because water is a liquid 
thing circulating through the entire body politic just as blood 
flows from one member to another in the human body. No one 
community could handle the task. All the communities acting in 
a fine spirit of cooperation have solved it, to the profit of all. 
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In planning the water supply, due attention was paid to the 
great growth which it is expected these cities will enjoy in the 
future. The estimate is that the present supply will last until the 
year 2000 by which time the population, it is estimated, will have 
increased to about 2,000,000. Thus it will be seen that this well 
planned project will carry these cities beyond the time of most 
persons now living. 

The present pipe-unit is the first of three that must be built 
before all the water which we are allowed to divert can be trans
mitted to the District. We have the right to take two hundred 
million gallons daily from the Mokelumne River. The first unit 
conservatively handles sixty-seven million gallons a day through 
the pipe line now built. The District, foreseeing future needs, has 
acquired a pipe line right of way 100 feet wide all the way from 
Pardee reservoir, and in this right of way there will eventually be 
laid two more pipe lines of the same size as the initial one. The 
present unit will be sufficient for many years, and no immediate 
plans for the next unit are now contemplated . The great Pardee 
Dam had to be constructed full size to store the supply for the 
two hundred million gallons a day, and this same policy was pur
sued in the construction of the tunnels. This was done because 
it is more economical to make such structures full size than to 
attempt to increase their capacity at a later date. In the case of the 
pipe line it is cheaper to build in units. 

Accurate records have been kept of the flow in the Mokelumne 
River for a long period, and these records show an abundan~e of 
water even in the driest years for the District's two hundred mil
lion gallons daily supply, leaving a substantial flow for the use of 
the agricultural interests below. 

Intelligent cooperation of the public of the nine East Bay cities 
has made this fine civic achievement possible. 
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PRINCIPAL FEATURES of MOKELUMNE WATER SUPPLY PROJECT and DISTRIBUTION SYSTEM 

DAMS 

Name Type of Construction 

Height 
Above 

Foundation 
in Feet 

Pardee ................................. Curved Graviry.Concrere• ... 358 
San Pablo ........................... Hydraulic Fill.Earth ........... - 220 
Upper San Leandro ........... Hydraulic Fill ·Earrh............ 215 
Chabot (San Leandro) ..... Rolled Fill.Earth...... ............ 155 

• 4 Casr I ron Pipe Sluiceways (2 .Dia . 72" and 2·Dia. 42". 
upstream ) an d 2 Pens cocks (Diameter 72"). 

Length 
Crest 

in 
Feet 

1337 
1250 

660 
450 

Equipped with 

Width 
Crest 

in 
Feet 
16 
50 
75 
35 

Butterfly and 

STORAGE RESERVOIRS 
Capacity in 

Name Million Gallon, 
Total Above Outlet 

Pardee ........................................................ . 68,485 63,158 
San Pablo ................................................. .. 15,599 14,885 

gtib~cS(Sa~ei.~ftJi~·i'::::::::::::::::::::::::::::: 
13,402 11 ,337 
4,537 4,375 

Flooded Area 
at Flow Line 

in Acre, 
2,259 

850 
788 
437 

SPILLWAYS 

Drainage 
Area in 

Sq. Miles 
575.00 

32.14 
30.30 
11.75 

Bottom 
Width 

(Max. Sect.) 
in Feet 

24 1 
1300 
1160 
755 

Need le Valves 

Volume 
Concrete 

Cubic Yards 
617,700 

downs cream 

Quantity 
in fill 

Cubic Yards 

2,200,000 
1,248,000 

622,000 
and Caterpill ar 

Location 

Excavation 
in 

Cubic Yards 

15 3,300 

gates 

On Mokelumne River 35 miles N . E. of Stockton. 
On San Pablo Creek. 
On San Leandro Creek in Redwood Canyon . 
On San Leandro Creek 1 mile east of San Leandro. 

Name Dam Type of Structure 

South ........................ Pardee ............. Concrere Weir and Apron• ................ .. 
Jackson Creek.. ........ Pardee ............. Syphon ( 16 Syphons 4'x l 2' each) .... .. 

Capacity in 
Second Feet 

120,000 
16,000 

Construction 
Concrete 

Cubic Yards 
32,250 
11 ,000 

Quantities 
Steel 

Pounds 

659,000 
190,300 

Location 

Directly south of Pardee D am . 
On divide between Mokelumne and 

Upper San Leandro .................. ....... Concrete Weir and Apron ................... . 
S P blo { 

Concrete Weir and Apron .... .............. .. 
an a .... ...... ...... ...................... Sh f S ·11 14" ' T 1 a c p1 way, 72 unne ----···-····· 

C habot (San Leandro) .................... Two Masonry Weirs ............................ . 
• Total length 850 feet-20 openings , each 40 feet in length. 

6,000 
6,000 
6,000 
3,500 

PUMPING AND POWER PLANTS 
Name Plant 

Max. Head 
in Feet • Capacity Equipment 

Dry Creek. 
On Dam. 
On D am . 
N ear Dam . 
On D am and North of Dam. 

Location 

Lafayette ............ Pumping ... .. 

Walnut Creek ... Pumping ... .. 

292 

276 

3271/2 

30 M G D chronous Motor. 
{ 

1-18 M .G.D. Centrifugal Pump wi th 1250 H .P. Syn-} 

· · · 1-12 M .G.D . Centrifugal Pump with 850 H . P. Syn
chronous Motor. 

60 M .G.D. 3-30 M .G.D . 2-srage Centrifugal Pumps with 1500 
H .P. Synchronous Motors. 

On Main Highway 1 mile west of Lafayelle. 

1 % miles norrhwesr of Walnut Creek. 

Pardee .............. - Power ........ .. 
• Static Head . 

15,000 KW. 2· 10,000 H .P. Turbo Generator Unirs. Ar base of Pardee D am. 

Name 

Pardee .......................................... . 
Walnut Creek ............................. .. 
Lafayette ...................................... . 
Claremont .................................... . 

Length 
Miles 
2.20 
0.46 
3.05 
3.43 

Name 
TJ.'::eof 

AQUEDUCT TUNNELS 
Deacription 

8 fr. Horseshoe Pressure Tunnel... ................... ...................... .. 
8 fr . Horseshoe N on-Pressure Tunnel.. .................... ............... . 
8 ft. Horseshoe Non-Pressure Tunnel... ................................. .. 
9 ft. Horseshoe Non-Pressure Tunnel.. .................................. .. 

Length 
in Mlle1 

.l\Tfl!~i1l~1~. 
Daily 
200 
200 
200 
200 

Description 

Construction 
Concrete 

Cubic Yards 
14,500 

2,290 
24,500 
28,000 

Quantities 
Stoel 

Pounds 
455,300 
157,800 
360,000 

1,420,000 

!Steel l \ Longitudinal 
Ease Bay .................. _ Seams Welded 

Crrcumferennal 
Seams Riveted 

69.29 
10.24 

0.56 

1.07 

81.16 
3.55 

Diameter 
In 1 nch•• 
61-63-65 
61-63-65 

~4 

63 -65 

Vi 
o/s-7/16 

40-67 

40-67 

In trench- minimum covering, 2 feet . 
On piling-above ground across peat lands . 

Submerged crossings_ at San Joaquin, Mi_d_dle and Old Rivers, 4-inch 
gunire cover-Twm pipe placed_ on p1lmg. 

Twin pipe-Pumping and Surge Lme. 

200 Pipe in trench-Connects Walnut Creek and Lafayette Tunnels. 
Lafayette .... .............. { Reinforced 

Concrete 
Moraga ..................... { Welded Steel 

Riveted Joinrs 
Moraga .... ................. { Reinforced 

Precast Concrete 
Sequoia ..................... { Reinforced 

Precast Concrete 
Wildcat .................... { Reinforced 

Precast Concrete 

Syphon.... ............. Circumferential 

2.93 
0.12 
1.65 

4.25 

5.63 

0.23 

108 

30-36 
48 

30-36 

48-54 

48-54 

54 

8 

V.·5/16 

} ¥a 
3 { In trench-minimum covering. 2 feet. 

Lafayette Pumping Plant co Upper San Leandro Reservoir. 30 

51/, 67 In trench-Rockridge Syphon co Central Reservoir. 

51/2 67 In trench-Plaza Tunnel co San Pablo Filters. 

7/16 67 In trench-Twin Pipe Claremont Tunnel to Sequoia Aqueduct. 
Rockridge { Lock Bar Steel 

Seams Riveted 
DISTRIBUTING RESERVOIRS 

Location 
Euclid Avenue and Rose Street, Berkeley. 
Hopkins Street and Twenty-third Avenue, Oakland. 
Scenic and Mulberry Avenues, Piedmont . 
Spruce Street and W oodmont Avenue, Berkeley. 
Throughout the Local System. 

Total all Distributing Reservoirs ........................................... 300.616 
1 

S 
28 Groups of Receivers and Tanks...... ...................... ............ 2.922 Throughout the Loca ysremF'l Pl 

• Includes Clear Water Basins at San Pablo, Upper San Leandro and Chabot (San Leandro) 1 rer ants . 

Na111e Type 

Upper San Leandro ............... Rapid Sand .......................... .. 
Chabot (San Leandro) ....... Pressure ................................ .. 

San Pablo ..... .......................... Rapid Sand ...................... .... .. 

FILTER PLANTS 
Normal Capacity 
in Million Gala. 

Daily 
18 
6 

24 

Units Location 

6 Bifurcared ........................ Mounrain Boulevard and Keller Avenue. d 
12 .......... ................................ Below San Leandro D am, 1 mile east of San Lean ro. 
58 Single .... ...................... .... }Fairmonr and Colusa Avenues , El Cerr ito. l 4 Bifurcated ..................... . 

OTHER PERTINENT DATA 

24 Booster Plants in Local System with Total Capacity of_ 57 .85 M.G.D. 
1,483 Miles of Pipe in Sysrem, sizes 1 inch to 65 mches m diameter. 

74 Gallons per capita daily consumption for fiscal year 1930-1 93 1 
131,060 coral active raps in Sysrem. 

. , 




