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inevitable at the beginning of the irrigation season of 1899 that the orchards
wonld perish, or at least that there would be a total loss of frait, if not of
the.trees. Pumping operations extended from May to November 23, 1899,
daring which time the total volume pumped was about 458,000,000
gallons, or 1402 acre-feet. The area irrigated was approximately 3800 acres.
Deducting from this total the: amount of water used for domestic service,
the mean depth actually applied to the orchards averaged 3.} inches.
T'his small amount, supplemented by thorough cultivation, proved sufficient
to save the orchards and keep them in healthy growth, which is an in-
teresting demonstration of what can be done in an emergency.

The cost of the pumping-plants and wells so quickly inaugurated as a
substitute for the reservoir was abont $27,000. The cost of pumping was
about 61 cents per 1000 gallons, which was covered by an increase in rates,
to which the communiby cheerfully acceded as an emergency. The scason
of 1899-1900 having failed to give any ran-off to the reservoir, all the
pumping-plants in the reservoir-basin and below the dam were reinstalled,
and an auxiliary plant, consisting of 40 wells, 2 inches diameter, 50 feet
deep, pumped by a 22-H.P. gasoline-engine and 6-inch centrifugal pump,
was added to the main plant at Linwood Grove, while at Bonita the same
number of wells were sunk, and pumped by two 6-inch centrifugal pumps,
placed in tandem and actuated by gasoline-engines. In this way they
managed to tide over the third year of drouth.

Sedimentation of Sweetwater Reservoir.—Prior to the construction of
the dam some apprehension was felt as to the probability of the speedy
filling of the reservoir with sand brought down by the stream, which had
been thought to be so large in volume as to destroy the usefulness of the

reservoir in a short time. The writer made some observations on the load

of sediment carried by the stream in flood during the construction of the
dam, which led him to conclude that the reservoir might be filled with
water a thousand times before becoming entirely filled with sediment.*
Carefal re-surveys of the reservoir made by Mr. H. N. Savage, chief
engineer, since it became empty, demonstrate that the total filling has been

about 900 acre-feet since the construction of the dam, or at the average
The total volume of water that has entered

rate of 75 acre-feet per annuin.
The measured

the reservoir in the first 12 years was 180,966 acre-feet.
golids deposited from this water have therefore averaged a trifle more than
fof 14. The deposit has been almost directly as the depth, being
greatest ab the dam, where the depth of silt of almost impalpable fineness
is 21 to 3 feet. The addition made fo the reservoir capacity after the flood
of 1-895 was 4.6 times the acecnmulated sediment of twelve years, or, in ofher

words, sufficient to offset the filling of half a century.
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has thus far been erected in western America for i.['I'ifi:tliUl'l-:*t{)l‘_z%g(.’,‘.lS t-.he
dam erected in the San Jacinto Mountains, in Riverside County, C altlorm}u,
at_the outlet of Hemet Valley, the location of which with respect to the
o o o St S R is rather an
irrieated lands is shown in Fig. 165. The view in Fig. 166 }1&-. !1 1t_huF.xu
imperfect representation of the appearance of the dam from below. Fig.
37 1S ‘iew which shows the arched form of the dam.

167 is an end view which shows 1 fc

The dam is built of granite rubble, laid in Portland-cement cencretie,
and was desizned to be carried to the ultimate height of 160 iiee:t abme} the
f.trc ym-bed.  Its present height is 122.5 feet above base, or 135.9 feet above
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site, and in the summer of 1890 the plant was assembled and excavation
begun. The stripping to bed-rock occupied several months, with the aid
of a cableway for conveying the waste to a dump below the dam. In- this
operation a large hole was developed in the rock, 13 feet in depth, within
the lines of the base of the dam. This hole was found to be filled with
gravel, firmly cemented in place so tightly that it might safely have been
built upon had its limits been known. After the hole was cleaned ont a
center trench was cut in the bed-rock up the sides, as a key or anchorage,
to receive the masonry.

The cement and all tools had to be hauled up the mountain, a distance
of 23 miles from the nearest railroad station, over a road whose maximum
grade is 18%, making a total ascent of 3350 feet, and de~cending to the dam
from the snmmit nearly 600 feet. The haaling was done at a cost of $1
to 51.50 per barrel, and occupied a considerable time in delivering a suffi-
cient quantity to make a beginning, and it was the 5th of January, 1891,
before the first stone was laid.

The total amount of cement unsed was about 20,000 barrels, which cost
delivered about $5 per barrel.

Work was prosecuted without interruption until January 24, 1892,
when severe weather and floods compelled a suspension of construetion for
four months, when the 45-foot level was reached.

On resnmption of work the following spring it was pushed to the 107-
foot contour, when the workmen were again driven off by a storm and
freshet on Jannary 9, 1893, when the reservoir was filled so rapidly that
many of the buildings and tools were submerged before they could be
removed. The work remained at this stage until the fall of 1895, when
the dam was completed to its present height and all machinery and tools
were brought down the mountain. At its present height the dam contains
31,105 cabic yards of MAasonry.

The concrete nsed to embed the blocks of stone was mixed in the pro-
portion of 1 of cement, 3 of sand, and 6 of broken stone, ernshed to pass
through a 21-inch ring. Mortar was only used in laying the facing-stones
and pointing the joints on the exterior faces. Both concrete and mortar
were mixed by a cnbical iron mixer, one of a number that had done service
on the San Mateo dam in northern California, The sand used was clean
and sharp, and was constantly brought to the dam by the small living stream
flowing from the mountains, the sand being rolled along its bed. Tt was
accumulated in a little reservoir formed by a temporary log dam, and con-
veyed to the mixing-platform by an endless double-wire-rope carrier, fitted
with triangular buckets, placed at intervals of 20 feet. By this means the
sand was hoisted 125 feet and carried horizontally 400 feet to the mixing-
platform, where it was stored in a bin. This device was very simple, inex-
pensive, and quite effective, and the sand was always washed clean. Fig.
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170 shows a view of the plant for crushing the stone and mixing the

concrete. A portion of the sand-conveyor is also visible in the photograph,

as well as one of the engines nsed on the cableways, and the cars for the
Frofile Masonry Dam
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16, 169.—HEMET DAM, RivERSIDE COUNTY, CALIFORNIA.
delivery of concrete to the dam.

These latter ran along a tramway, laid
on a trestle built from the mixing-platform along the face of the vertical
cliff, some 300 feet, to the dam at the 80-foot level.
this level an elevator was built to a higher line of trestle.

When the dam reached
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The stone was all quarried within 400 feet of the dam, on both sides of

the canyon, both ahove and below the dam. It was hoisted and conveyed

to the wall by two cableways, each about 800 feet long and 1% inches in
diameter. The cables crossed the dam nearly at right angles with the
chord of the arch, but diverging from each other, and were anchored to
convenient trees on either side of the gorge. 'I'heir position was E?}dm,lf
changed, except to lift them higher up into the tree-tops, and toerect < A

frames on top of the masonry to support the cables, when the \1’;111.!1011
reached such a height as to require it. Loads of 10 tons conld be hoisted

. PEL S & s .
Fic. 170—HeEMET DaM CONSTRUCTION PLANT.

and handled with ease, and with the aid of two derricks, one at e'ach enfi‘lof
the dam, the rock bronght by the cables was placed where re(‘;U.]{l{rc'd'.i : 1:
loads were readily transferred from the cableway to the derricks \'\. il Bf] ;
the air. The trolley which trazeled on the cableway, and the ciew(]:es.‘cé
sustaining the hoisting-line as the load moved back and forth, were devise

on the ground and operated satisfactorily. : Bei

The derricks were actuated by water-power obtained from a r.u;-;‘uctl
Pelton wheel located below the dam and propelled, nnder a head ;)f s-;ﬂ eet,
by about 80 miner’s inches of water, bronght fl:OI‘ll the stream )ylal umz
1.5 miles long to the edge of the cliff at the mixing-platform, and thene
in a 13-inch riveted steel pressare-pipe.
of the dam and was embedded in the masonry.

The pipe passed through the line
Subsequently it was cut
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off at the upper face of the dam and was made available as the lowest outlet
of the reservoir. Two other outlets were provided, consisting of 22-inch
lap-welded steel pipes, placed at the 45-foot and V5-Toot levels, near the left
wall of the canyon. These pipes were provided with cast-iron elbows
turning upward and flaring to 30 inches diameter, just inside the line of
the dam. They are closed by semi-spherical ecast-iron covers, which are
raised and lowered by wire ropes passing over a pulley and windlass that are
provided for each, and stand on an overhanging frame bolted to the top of
the masonry. 'These covers are ordinarily removed and replaced by eylin-
drical fish-sereens that stand on the top of the elbows, and the main control
is had by gate-valves set on each pipe at the lower line of the dam. When
these valves are open the water spouts freely into the air and falls in a spray
upon the rock below. This water is collected in a pool a short distance
from the dam, and passes over a weir for measurement, before beginning
its 5-mile plunge down the canyon, to the final point of diversion into the
main flame.

When construction began, the reservoir-site was well covered with pine
forest, and, as it was desirable to clear the flowage tract, the trees were cut
and sawed into lumber. Over one million feet B.M. of this lomber was
used for buildings, flumes, and staging about the dam, and half a million
more was hauled to the valley for flumes and trestles. Much of the fire-
wood cub from the tree-tops was also hauled down the mountain by the
returning cement teams. The main conduit is partly built of this mountain
pine, and, althongh it is knotty and inferior lumber for general purposes,
the flume made of it did good service for six or eight years before it was
recently replaced with California redwood, which is much more durable.
The conduit is 3.24 miles in length from the pick-up weir, just above the
jonetion of South Fork and Strawberry Fork, to the mouth of the main
canyon, where it connects with a 22-inch riveted iron pipe, 2 miles long.
From the end of this pipe an open ditch, lined with masonry 8 to 10 inches
thick, and plastered with cement mortar, conveys the water 5 miles to a
20-acre distributing-reservoir, located near the highest corner of the jrri-
gated lands. This reservoir has a capacity of about 90 acre-feet, and from
it the water is distribnted by some 30 miles of pipe, flumes, and lined
ditches. The slope of the land is 40 feet per mile from east to west,
reqairing small conduits for distribution. The main canyon flnme was
built of 14-inch lumber, and is 38 inches wide, 18 inches deep, and has a
grade of about 140 feet per mile. It was calked and battened, smeared
with asphalt inside, and whitewashed on the exterior with lime. The ditch-
lining consists of granite cobbles of 10 inches maximum diameter, laid in
equal parts of lime and cement mortar. It is 2.75 feet wide on bottom,
7 feet at top, 2.75 feet deep, and has a capacity of 60 second-feet or 3000
inches.




