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INTRODUCTORY HISTORICAL SKETCH
OF THE

LOS ANGELES AQUEDUCT

BY ALLEN KELLY

A drop of watcr, taken up from the ocean by a sunbeam, shall fall as a snowflake upon
the mountain top, rest in the frozen silence through the long winter, stir again under the
summer sun and seek to find its way back to the sea down the granite steeps and fissures. It
shall join its fellows in mad frolics in mountain gorges, singing the song of falling waters
and dancing with the fairies in the moonlight. It shall lie upon the bosom of a crystal lake,
and forget for a while its quest of the ocean level. Again it shall obey the law and resume
its journey with murmurs and frettings; and then it shall pass out of the sunlight and the
free air and be borne along a weary way in darkness and silence for many days. And at last
the drop that fell as a snowflake upon the Sierra’s crest and set out to find its home in the
sca, shall be taken up from beneath the ground by a thirsty rootlet and distilled into the per-

fume of an orange blossom in a garden of the City of the Qucen of the Angels.

—ALLEN KELLY, 1905.

The construction of the aqueduct that brings
the waters of Owens River across 250 miles of
desolate and rugged country to the City of
Los Angeles set a new standard of public ser-
vice for American municipalities. No other
public work at all comparable in magnitude to
the aqueduct has been accomplished within
the limits of cost and time fixed by the engin-
eers in their first estimates. It is not an ex-
aggeration to say that the builders of the aque-
duct established a world’s record of efficiency
and economy. They promised that the work
should be done in five years, and water deliv-
ered at the San Fernando reservoir at a cost
of $23,000,000. They began work in 1908, and
they brought the water to San Fernando in
1913 at a cost within the original estimate.

For several years the men, upon whom rest-
ed the responsibility of providing the City of
Los Angeles with sufficient water for her peo-
ple, sought in vain for sources of permanent
supply equal to prospective demands. The
necessity for additional supply was made plain
to the Water Commissioners in 1904, when for

ten days in July the daily consumption of
water exceeded the inflow into the reservoirs
by nearly four million gallons. Excessive con-
sumption was checked by the use of meters,
and some small additions to the supply were
obtained from wells, but the rapid increase of
the city’s population made such relief only
temporary, and the Board was confronted by
a problem of serious proportions. The Board
imposed upon Engineers Wm. Mulholland, J.
B. Lippincott and O. K. Parker the task of
gathering data and finding a solution of the
problem, and their report in 1905 showed the
hopelessness of seeking relief in any watershed
south of the Tehachapi. There is water under
the ground of all the coastal plain in which the
city stands, but it is notan inexhaustible reser-
voir, and the drafts made upon the underflow
by the pumps of thousands of farms and orch-
ards were found to be steadily lowering the
plane of saturation. To take more water for
the city from the underground reservoir would
stop the development of the surrounding coun-
try and set a limit to the growth of Los An-
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geles. The engineers were forced to the con-
clusion that nowhere in the basin south of the
Tehachapi range and west of the San Bernar-
dino could Los Angeles obtain any consider-
able flow of water without taking it from the
lands which produce the wealth of Southern
California.

In estimating the future needs of the city,
the engineers assumed a rate of growth based
upon the average for the ten preceding years
and predicted an increase from 200,000 popula-
tion in 1905 to 250,000 in 1912, and 390,000 in
1925. Assuming a reduction of average con-
sumption of water, by the use of meters, to
150 gallons a day for each inhabitant, the city
would require in 1925 a supply of 90 second
feet or more than 58,000,000 gallons a day,
which is more than double the minimum flow
of the Los Angeles River, and ten second feet
in excess of the recorded maximum flow at the
narrows.

The City, however, failed to keep within the
limits of the growth diagram drawn by the
engineers, and by 1910, as shown by the Fed-
eral census, its population had reached the
figure set by them for 1918, viz: 319,000. Ac-
cording to the diagram in the report of the
engineers, the city would have a population of
half a million in the year 1936. As a matter
of fact, it reached that stage of growth in 1913.
Fortunately, a seven-year period of abundant
rain brought the flow of the Los Angeles River
up from the forty second feet of 1905 to 70
second feet in 1911, nearly doubling the city’s
supply from that source. Heavy draughts
were made by pumps upon the ground waters,
lowering the water plane from six to nine feet,
and the per capita consumption was decreased
by the extended use of meters to 138 gallons a
day. Because of the series of wet seasons and
the resort to the temporary expedient of rob-
bing the agricultural lands of the coastal plain
of their ground waters, the city escaped a water
famine during the period of its wonderful
growth, but there was no margin of safety,
and the lowering of the ground water plane
confirmed the judgment of the Water Board
and its engineers in seeking other sources of

supply.

ANGELES AQUEDUCT

Early in 1905, a solution of the water prob-
lem was suggested to Water Superintendent
Mulholland by Fred Eaton, who had been City
Engineer and Mayor of Los Angeles. Mr.
Eaton had interests in Inyo county, and for
many years had been making extended trips
through the valley of Owens River, which lies
between the Sierra Nevada and ranges of des-
ert mountains on the eastern state line. In
the valley Mr. Eaton had seen vast floods of
water pouring wastefully from the Sierra
snowfields into Owens Lake, a dead sea of the
Inyo desert, where hundreds of thousands of
years of evaporation and condensation had pro-
duced a saturated solution of soda salts, and
he had wished that those floods could be avail-
able to the great city which he saw growing in
the Southland.

On his journeys to and from the valley,
Eaton studied the country with the eye of an
engineer, and he saw that in some past geo-
logic period the river, flowing for 100 miles
along the eastern foot of the Sierra, had been
a great torrent, swinging around the end of
the range and pouring into the basin of the
Mojave desert. Volcanic action had cut off
the flow by throwing a barrier across the south
end of Owens-Valley and forming the enclosed
basin in which the lake lies. But the barrier
was low, and below it the old stream route
was still open to within a few miles of the
Southern California plain, the only obstacle
being the range of mountains north of Los
Angeles.

Confident that a constantly descending route
for the river could be found, Eaton made sur-
veys from Owens Valley to the mountains
north of the city, and proved the practicability
of his dream. And then he waited for the timne
when Los Angeles should realize her need and
be ready to consider the bold undertaking of
bringing water 250 miles across the desert and
piercing a mountain range to make way for the
conduit. He waited many years, never doubt-
ing that the city of his dreams would become a
reality, and when the Pueblo awoke, found
itself a city of mcasureless possibilities and be-
gan to take thought of providing for its future,
Eaton confidently laid the foundation of his
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INTRODUCTORY HISTORICAL SKETCH 13

great water project by making contracts for
the purchase of lands controlling water rights
and reservoir sites on Owens River, and taking
options from riparian owners.

Eaton felt so certain that Owens River was
the only available supply adequate to the needs
of the city. that he formed his plans to carry
out the project as a private enterprise in case
the city should hesitate to take up a work of
such magnitude. He figured that he could
supply the city with water and electrical
power, and make the enterprise pay, and he
found capitalists who agreed with him and
were cager to take up the project. Others also
had seen the possibilities of profit in such an
enterprise, and one of the electric power com-
panies had made plans for bringing water and
power from Owens River to Los Angeles, but
had been checked by the inauguration of an
irrigation project by the Reclamation Service.

Land bought by Eaton included the reser-
voir site of the irrigation project, designed to
reclaim desert public lands in the upper end
of Owens Valley. Against a private enter-
prise, 'the Reclamation Service could exercise
the right of condemnation. As against a mu-
nicipatity seeking water for a large urban pop-
ulation, the government would not persist in
its project, its policy being to promote the
good of the greatest number. Eaton therefore
laid his plans before Superintendent Mulhol-
land and suggested that the city take over his
contracts and options and carry out the pro-
ject as a public enterprise, which would be
aided instead of opposed by the Federal gov-
ernment.

Mulholland ‘made a trip over the route and
a general examination of the hydrography of
Owens Valley, and was impressed by the pos-
sibilities of the scheme. Then he studied the
problem in detail, plotted an approximate line,
and made an estimate of cost that was con-
firmed later by thorough instrumental surveys
and minute calculations. He made a report
to the Water Board and outlined an aqueduct
and reservoir system, which he estimated
would cost, including the purchase of land and
water rights, about $25,000,000. He recom-
mended Eaton’s proposals to the Board, and

the Board had the courage and confidence to
accept them and to use its own funds in taking
over Eaton’s contracts and options before mak-
ing the project public.

The Board of Water Commissioners was
composed of John J. Fay, Jr., Fred L. Baker,
J. M. Elliott, M. H. Sherman and Wm. Mead.

In April, 1905, Messrs. Fay and Elliott, ac-
companied by Mayor McAleer, City Attorney
Mathews, and Messrs. Eaton and Mulholland,
made a visit to the Owens River Valley, for
the purpose of further investigating the water
conditions existing there, and of considering a
proposal from Mr. Eaton to sell and transfer
to the city his options and contracts for the
purchase of lands and water rights along the
Owens River.

After carefully considering all available in-
formation concerning sources of water supply,
sufficient for the needs of the city, both in and
outside of Southern California, the Board be-
came thoroughly convinced that the Owens
River afforded the only adequate supply that
could be obtained by the City at a cost which
it would be justified in incurring. Having
reached this conclusion, the Board entered into
a contract with Mr. Eaton for the acquisition
of the property embraced in the proposal sub-
mitted by him, and devoted the available funds
of the Water Decpartment to this purpose.
This property included most of the riparian
lands for a distance of about forty miles along
the river above Owens Lake, in Inyo county,
and a reservoir site in Long Valley, in Mono
county.

In August, 1905, the Board of Water Com-
missioners and Mr. William Mulholland took
into their confidence Mr. J. O. Koepfli, Presi-
dent of the Chamber of Commerce, and statea
to him that they had found in the Owens River
Valley a source of supply that would furnish
Los Angeles with all the water that it would
cver need. President Koepfli immediately
took the matter up with the Board of Directors
of the Chamber, and in conjunction with other
commercial bodies sent a special committee,
consisting of H. C. Witmer, M. Lissner and
Fred A. Hines, to the Owens River Valley to
make a personal investigation, especially with
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reference to the quality of the water. The
committee obtained samples of the water and
had them analyzed both at the State Univer-
sity and in Los Angeles.

As soon as this investigation was completed
an election was called to vote $1,500,000 in
bonds for the purchase of land and water rights
in the Owens River Valley, the Chamber of
Commerce strongly urging the people to vote
the bonds, and the following report of a special
committee was given to the public:

“By careful investigation we have endeav-
ored to secure all the information possible in
connection with the proposed plans. We have
conferred with the city officials, the water
board and with disinterested engineers and
contractors. We have examined maps and
government reports and have joined with other
commercial bodies in sending a special com-
mittee consisting of H. C. Witmer, M. Lissner
and Fred A. Hines to the Owens River Valley
to make a personal investigation, especially
with reference to the quality of the water, of
which a number of analyses were made by dif-
ferent chemists.

“From this inquiry the conclusion of your

————committee may be thus summarized.

“First—It is imperatively necessary to se-
cure a new water supply if the development of
_ this city is to be continued.

“Second—The Owens River Valley is the
only source that promises a permanent supply
that will be sufficient.

“Third—There is an ample supply for our
needs, and the quality of the water is satisfac-
tory.

“Fourth—There are no difficult engineering
problems presented in building the conduit
needed. It is a large but simple proposition.

“Fifth—The estimates of cost of construc-
tion are very liberal and the total outlay will
probably come well within the estimate made
by Mr. Mulholland, engineer of the Water De-
partment.

“Sixth—While there will undoubtedly be
more or less litigation as in all enterprises of
this character, we believe that the rights sought
to be acquired by the city can be successfully
maintained and defended. .

“In connection with the above conclusions
we desire to express our satisfaction with the
skill and marked ability displayed by those
officials of the city who have had charge of its
interests. A project of this kind conducted by
a municipality usually fails or becomes a mat-
ter of great expense by reason of premature
knowledge of the plans.

“We believe that they were sufficiently in-
formed on all material points involved in the
enterprise to justify the action taken by them.
They do not expect to expend any more money
than is necessary to conserve the city’s interest
until they shall have secured the approval of
the entire plans by disinterested experts of the
highest character.

“We heartily approve the entire project and
recommend that the bonds be voted.”

(Signed)
W. J. Washburn,
Willis H. Booth,
A. B. Cass,
William D. Stephens,
Jacob Baruch,
Fred A. Hines.

The Owens River project was made known
to the people of the City of Los Angeles in
July, 1905, and was received with enthusiastic
approval as the only practicable and adequate
answer to the most vital question confronting
the city. The Water Board asked the city to
issue bonds for $1,500,000 for the purchase of
lands and water and the inauguration of work
on the aqueduct, and on September 7, 1905, by
a vote of 10,787 to 755, the citizens of Los An-
geles approved the bonds and endorsed the
Owens River project.

In November, 1906, the city employed three
of the most eminent hydraulic engineers in the
United States to examine and report on the pro-
ject. The consulting engineers were Frederick
P. Stearns, president of the American Society
of Civil Engineers and member of the Isthmian
Canal Commission; John R. Freemen, one of
the greatest specialists in hydraulics in the
country; and James D. Schuyler, builder of the
largest dams in the West, and an engineer of
wide experience.
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INTRODUCTORY HISTORICAL SKETCH 17

The Consulting Board made its report on
December 25, 1906, showing that a supply of
20,000 miner’s inches of water could be ob-
tained from Owens Valley, and that the cost
of building an aqueduct to bring it to San Fer-
nando, including purchases of land and water
rights, would be $24,485,600. The engineers
said: ‘“We find the project in every respect
feasible, and that it involves no great difficul-
ties of engineering or construction other than
those arising from mere length and distance ”
They also declared the water to be of good
quality for domestic use, and in conclusion the
greatest engineers in America paid this high
compliment to Eaton, the dreamer, and Mul-
holland, the designer: “We find the project
admirable in conception and outline and full
of promise for the continued prosperity of the
City of Los Angeles.” The engineers esti-
mated the time of construction, after the sale
of bonds, as five years.

In 1907, the question of issuing bonds for
$23,000,000 for the construction of the Los An-
geles Aqueduct was submitted to the people
by the City Council, and a campaign of educa-
tion was carried on by the civic and commer-
cial bodies and the press. The Chamber of
Commerce, the Merchants and Manufacturers
Association and other organizations investi-
gated the project thoroughly, the Mayor and
Council scrutinized it in detail, engineers stud-
ied it and reported their conclusions, and on
June 12, 1907, the people of Los Angeles en-
dorsed the project by voting in favor of the
bond issue. The vote was in the ratio of ten
to one. '

From the time of the first issue of bonds, the
aqueduct project ceased to be under the juris-
diction of the Water Board and came under
control of the Board of Public Works, which
was composed in 1907, of James A. Anderson,
Albert A. Hubbard and David K. Edwards.
However, because of the great public confi-
dence in the Board of Water Commissioners
and their special knowledge of the subject, the
Board of Public Works consulted and co-oper-
ated with the Water Board, and all important
actions were taken as the result of joint con-
ferences. An Advisory Committee was ap-

pointed by the two boards to handle details
and organize the working force of the aque-
duct. This committee consisted of the presi-
dent of the Board of Public Works, president
of the Water Board, Chief Engineer Mulhol-
land, Assistant Chief Engineer ]J. B. Lippin-
cott and Attorney W. B. Mathews. Some
changes in the personnel of the Board of Pub-
lic Works occurred during the progress of the
work. President Anderson retired and was
succeeded by Gen. Adna R. Chaffce, and Mr.
Edwards was succeeded by W. M. Hum-
phreys. In 1912, Gen. Chaffee and Mr.. Hum-
phreys retired and Lorin A. Handley and Ed-
ward Johnson took their places. When the
Board of Public Service was created by charter
provision, taking the place of the Water Board,
its first president, Major H. T. Lee, and Elec-
trical Engineer E. F. Scattergood, of the Power
Bureau of the new board, were added to the
Advisory Committee. Major Lee was succeed-
ed in 1912 by President F. G. Henderson, and
he in 1913 by President R. F. Del Valle.

In obtaining rights of way and control of
surplus water in Owens Valley, the city was
aided materially by Director Walcott of the
Geological Survey, Chief Engineer Newell of
the Reclamation Service, Chief Forester Gif-
ford Pinchot, U. S. Senator Frank P. Flint and
other Federal officers. The Reclamation Ser-
vice abandoned its Owens Valley project in
favor of the city, and the Federal officers
named joined with a committee of the Chamber
of Commerce in presenting the matter to Pres-
ident Roosevelt and securing his approval of
a bill confirming the city’s right to use such
public lands as it might require. A special
right of way act was passed by Congress in
June, 1905, granting free right of use to the
City of Los Angecles of all public lands required
for canals, reservoirs and power plants in Inyo,
Kern and IL.os Angeles counties. President
Roosevelt, in order to still further assist the
city, withdrew by executive order all lands in
bulk along the linc of the proposed aqueduct
and in Owens Valley, which might be of pos-
sible use to the city, and which might be filed
upon by individuals or corporations prior to the
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time when the city could complete its surveys
and file definite maps.

The general plan of the aqueduct, as out-
lined by Mulholland and approved by the Ad-
visory Board of Engineers, subject to such
modifications and changes of location as might
be found advisable during progress of the
work, was as follows: an intake on Owens
River about thirty-five miles north of the point
where the river empties into Owens Lake; an
open canal of 500 second feet capacity through
Owens Valley, 23 miles unlined and 37 miles
lined with concrete, to Haiwee reservoir at an
elevation 200 feet above the level of Owens
Lake; Haiwee reservoir, to accumulate and
store the waters of the river and of intercepted
streams flowing "down the east side of the
Sierra Nevada, having a capacity of 63,800 acre
feet or 20,890,000,000 gallons; from Haiwee to
Little Lake, 15 miles of lined and covered con-
duit of 420 second feet capacity; Little Lake
to Indian Wells, 24 miles of conduit, tunnels
and siphon pipes; Indian Wells to Red Rock
summit, 20 miles of conduit, flumes and siphon;
Red Rock through the “bad lands” of Jawbone
Canyon to the Mojave desert, nearly nineteen
miles of tunnels, siphons and conduit; through
the Mojave desert to the west end of Antelope
Valley, 68 miles, mostly of concrete conduit;
reservoir at Fairmont to regulate delivery of
water through pressure tunnel; Elizabeth Lake
tunnel, 26,870 feet; power drops in San Fran-
cisquito Canyon; tunnels, siphons, flumes and
conduit, and the small compensating Dry Can-
yon reservoir to San Fernando reservoir, 15
miles; total, 225.87 miles, exclusive of reser-
voirs and power water ways.

A vast amount of preparatory work had to
precede aqueduct construction, and that was
begun in the fall of 1907. It was believed by
the engineers that the time of completion of the
aqueduct would be controlled by the driving of
the longest tunnel, and, therefore, the portals
of the Elizabeth tunnel were opened simultane-
ously with the beginning of preparatory work
along the line, but with that exception no per-
manent work was begun until October, 1908.
Crews were organized and camps established

ANGELES AQUEDUCT

in September, but construction dates from Oc-
tober 1, 1908.

In the first eleven months, twenty-two miles
of tunnel were driven, sixteen miles of cement
conduit completed, four miles of open canal in
Owens Valley dug, and a rate of progress
established that would have brought the water
into the San Fernando reservoirs in the fall
of 1912 had there been no delay in providing
funds.

The hardest part of the work was tackled
first, and it was done for less than the esti-
mated cost, and in much less than the esti-
mated time. The engineers might have con-
centrated their forces on the easier work of
conduit building in the open country and made
a spectacular showing in mileage for the first
year, but their efforts were guided by expe-
diency alone.

Before work could be begun on the aqueduct,
it was necessary to build roads and trails,
power plants, telegraph and telephone lines
and provide water supply for camps established
along 150 miles of waterless desert.

Included in this work were 215 miles of road,
230 miles of pipe line, 218 miles of power trans-
mission line and 377 miles of telegraph and
telephone line. Fifty-seven camps were estab-
lished along the line of work, most of them in
the mountains, and good roads made to reach
them. Some of the roads challenge compari-
son with the finest mountain roads in Cali-
fornia, and all of them are better than the
stage roads existing in the desert before the
City began its work.

The problem of transportation of material
through the desert to construction camps be-
tween Mojave and Owens Valley was solved
by the building of a branch of the Southern
Pacific Railroad, known as the Nevada & Cali-
fornia Railway, from Mojave to a junction
with the narrow-gauge line in Owens Valley.
The road is of standard gauge, laid with heavy
steel, and is a permanent part of the Southern
Pacific’s system. It was built in accordance
with a traffic agreement with the city and was
completed in October, 1910. The city also
built a temporary line about nine miles long
from the main line into the Jawbone division
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