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%o ﬁhe Directors of the
a Mesa, Lomongrove and Spring Val
Irrization District. ; ey

Gentlemen: -

I have been requested by you to present an estimate
of the available water supply and cost of obatining water from

the San Diego river at or near the old liission dam for your ir-

rigation District. This report is made accordingly.

DRAINAGE BASIN

For the purpose of estimating the water crop, the trib-

utary drainage area is divided into four parts:

Above the diverting dam of the flum

Between this diverting dam and the giver T

gauging station at Lakeside 104 " "

Foothills below the Lakeside gauge 130 ™ "

Flat Cajon Valley lands 33 " "
Total =« = = = BY6 " ®

The character of these scctions of the basin varies,

not only physically, but 21so in rainfall and run-off. The por-
tion above the diverting dam being the highest and most rugzed,
has the greatest precipitation and water ctop, estimated below

at 156 acre feet per square mile. An acre foot is an amount of
water that will cover onc acre one foot deep, or 325,850 gallons.
This Bupp;y is affected by the Cuyamace flume diversions. 3Below

the diversion dam and above the Lakeside river geauge, the basin

is mountainous, but with markedly less elevation.

The river zauge is located above the mouth of the San

Vicente Creek. This 104 sq. miles has an estimated run-off of 76

acre



feet per square mile. The foothill area includes San Vicente
Creek, and the remeining low hills surrounding Cajon Valley, with
g low rainfsll and with an ostimated yield of but 39 acre feet
ner square mile., The flat floor of the Cajon Valley, while re-
celving a precipitation of from 10 to 12 inches annually, con-
tributes little to the river, and is disregarded in the estimates
of water suoply.

Phe elevitions of the entire basin vary from 6515 feet
on Cuyvamaca Peall to 350 feet in Cajon Valley.

RAINFALL

From previous studies I have found that broadly spesk-
inz the amount of seasonal precipitation increases at the rate
of 0.6 inech ver 100 feet rise in elevation above sea on the ogean
side of the slope in San Diego County, as compared to a base sta-
tion at sea level. From this it might be obsorved that elevation
has zreat influence on the supply of water avallable from any
given locality. A 64 year mean rainfell has been measured at
San Diego of 9.62 inches near sea level, and at Julien, 4500 feet
above sea level, a 26 year meaﬁ shows 27.68 inches. These laéng
establisned stations are typical of the wide range in precipita-
tion in this drainagze basin. While the character of the storm,
whether gentle showers or violent rains, greatly affects the
stream lows, naiing it difficult to compare from the rainfall
records, one yonr?§72§op with another, yet zenerally there is
little gtrean flow resulting from rain until the annual precipi-
tation exceeds ten inches, and thereafter the ratio rapidly in-
crezises; hence, in grester part we find the largest yleld from

hign elevaiions.

In regions of scant rain, such as San Diego County,
when there are years of low rainfall the relative,
effeoct on the streams 1s much greater tﬁan in other localities
0of coplous precipitation. The effect on the streams of San
Diego County for the seven dry years from 1897-8 to 1903-4 is
well knovn to you all., During this time the rain at San Diego
averaged 7 inghes per season, or 73.5% of the mean.

This old record shows that during the eight years from

7.29 inches or

18556-6 to 1863-4 the seasonal average wgg/?ﬁ% of the mean, and the
eight year period from 1869-70 to 1876-7 was 7.6 inches, or 80%
of the mean. The period 1897-8 to 1903-4 was the dryest in the
64 years of observation, yet the record clearly shows that other
dry groups of years are to be expected, say at intervals of ten .-

to fifteen years.

STREAN GAUGLNGS

You are fortunate in having an unusual amount of data
available, of stream flow, and this is a more certain guide than
the deductions to be made from the rainfall observations, in de-
termining the amount of water available for storage. - On the San

at the Diversion Dam
Diego river a record has been maintainqg/, as shown in the reports
to the State Railroad Commission, f£from 1898-9 to 1911l-12 inclusive.
This is given in Table #2. At Lakeside the Geological Swrvey has
maintained a valuable record from January 1906, the resultis of
which afe available to and including the season of 1911-12. These

measurements are all shown in Table #l. A short record has been

kept at the lission Dam by the Cuyamaca Flume Co., which is re-



ported to the Geological Survey, It shows 2894 acre feet in May
and June; 1912, and 1920 acre feet for the season 1912-13, the
year beingz divided July lst. The run-off from the 12 square miles
tributary to the Cuyamaca reservoir has been observed by the Flume
Compeny since 1895-4. This is a small, high basin of unusually
larze precipitation, and is apt to be misleading if a direct com-
parison is made with other basins on the basis of area alone, as
it yields 354.5 acre feet per square mile on an average year. If,
however, the ratios of each year of observation to the aferage is
determined, and this ratio is used in conjunction with other old
stream records of this locality for purposes of extending back
the estimated flows on the station of shorter record on the San
Diego river it becomes good evidence of our available water crop.
This is explained further below, and the analysis is given in
Table I1I.

The Sweetwater river has been measured at the reservoir

without interruption since the se2son 1887-8, and is of great

value. The record is given in Table I, tozether with the percentage

ratio to the mean. This record is in marked contrsst to that at
the Cuyamaca reservoir. Its bagin adjoins that of the San Diego
river, has 186 square miles in area, and its lower reaches have
1izht rainfall and long sandy channels much resembling the condi-
tions on the lower San Diego river. ‘The 26 year mean on the
Sweetwater shows a digtharge of 61.9 acre feet per square mile of
bagin. The manner of comparing the discharge at the Diversion

Dam with these two records is shovm in Table II.

The COuyamaca flume diverts water, as it is available,
from the San Diego river at the Diversion Dam. Of the 104 square
miles above this point the Cuyamaca reservoir regulates the run-
off from 12, and delivers it to the flume. The amounts so di-
verted have been measured since 1898 (see Mable II). The amounts
that probably would have beon diverted are estimnted from a diagram
for prior years in the table, and the net amount (waste) that
would not have been, or were not diverted, and which wore a2vailable
for the lower valley, are shown in the last colume of Table II,

RUN-OFF OF SAIl DIEGO RIVER AT THE DIVERSION DAM.

For the period 1898-9 to 1911-12 inclusive, during which
records of flows were kept at the Diversion Dam, there was a mean
flow, including the flume diversions, of 14,116 acre feet from the
104 square miles, or 135.7 acre feet per square mile. As compared
to the Sweetwater and Cuyamaca reservoir records, as given in Table
1L, this was an 87% group of yearsin yield of water ocrop. Ex-
panded to a 100% basis, this yield for an average year would have
been 16,225 acre feet. From the yearly percentage of yield at
Sweetwater and Cuyamaca, an estimate is deducted of the ﬁield
each year from the time the older records began, 28 shown in Table

II., These quantities are used in Table V to obtain the aggregates

o

for the proposed lission reservoir.

RUN-OFF OF SAN DIEGO RIVER AT LAKRSIDE.

T — e~

The stream records were begun at Laokeside in 1905-6,
and are available to 1911-12. During this period the total mean
anmual flow at this point was 33,177 acro feet from 208 square

miles, including flume diversions, or 160 acre feet per sguare



mile. | The Sweetwater records for this period were 129% of the
mean, which indicates 25,720 acre feet, or 124 acre feet per
square mile for a 100% year at Lakeside. In a similar manner the
Cuyamaca record indicates this period of Lakeside observation

was 147% of the mean, and by deduction, we have on this basis
22,570 acre feet, or 109 acre feoet per square mile for the Lake-

side station. From the two independent computations we find

that
Based on Sweetwater 25,720 a.ﬁ. or 124 a.f. per sq. mi.
n " Cuyamaca 22 570 " 109 " " n
Averaging the two 'E{"I;‘b" " TTI6.5 1" noomn

There has previously been estimated that the run-off
for an average year above the Diversion Dam was 16,225 acre feet,
and by subtraction it is determined that there enters below the
flume, and above the Lakeside gauge 7920 acre feet from the 104
square miles, or 76 acre feet per square mile.

With the Sweetwater and Cuyamaca annual pcrcentages,
and this estimated mean yield of 7920 acre feet, Table III is
constructed, and its results transferred to Table V, column 3.

As a rough check on the above computations, an estimate
based on rainfall is here made. The precipitation above Lakeside
varies from 12.5 inches amnual, at the river gauge, to 30 inches
alonz the crest, or a mean of 21 inches for the basin. According
t0 my previous studies, as given in California Hydrography, this
indicates a run-off of 120 acre feet per square mile, vhich is

in fair harmony with the previous computation of 116.5.

FOOT-HILL RUN-OFF

The rainfall in the basin of San Vicente Creek, and on
similar neighboring fobthills varies from 12.5 inches to 16.5
inches annually, or a mecan of 14.5 inches. Irom the run-off
curve in California Hydrography this indicates a discharge of
40 acre feet per square mile. From personal observation of the
ground, and based upon judgment, it is estimated that it should
be about one-third of the rate of the basin above Lakeside ver
square mile, or 39 acre feet. This apnplied to the 1%5 square
miles in question, zives 5265 acre feet for an average yezr.

As this portion of the basin more nearly resembles that of the
Ssweetwater than of the Cuyamace basin above that reservoir,
the Sweetwater annual percentages only are used in expanding
the mean ag given in Table IV, and transferred to column 4 in
Table V.

\fe therefore, have as a conclusion for the total annual
yield above the liission Dam inclusive of flume diversions, and
for the present disregarding evaporation and pumping losses for
average years

From above Lakeside 24,145 acre feet
From Lower foothills 5,885 * "

Total “WAUAC

IRRIGATION IN CAJON VALLEY

According to evidence presented to the State Railrozad
Commission concerning the San Diego river, which evidence was col-
lected by lir. Alverson, there was being irrigated by pumpingz in
1912 between the llission Dam and El lMonte, water for the following

areas.



lonte Valley 70 acres
Lakeside Valley 708 "
Cajon Valley 85 "
San Vicente Valley 1
Las Cochas 138 "

Total area 1,350 "

The amount of water actually pumped on to the above land
according to estimates by Mr. Charles Lee, made to the Railroad
Commission for the year 1912, was 5138 acre feet, ©On 1033 acres
in Monte, Lakeside and Cajon Valleys. llaking additions for an es-
timated amount pumped in the San Vicente and Las Cochas Valley, we
would have a total amount of water pumped of 5850 acre feet, or a
depth of 4.35 fect on each acre of land irrigated. This is an
excessive amount of water, greater than can be consumed by the
plahts, even alfalfa. With the porous soils which predominate
glonz the river bottoms, the excess water that is pumped probably
returns again cuickly to the ungerground supply. The total area
of irrigable lands along the bottoms of the river above the liis~
sion Dam, including San Vicente and Las Cochas creeks, is estimat-
ed in round numbers to be 5;000 aCcres. If your Irrigation District
purchases the necessary lands for the llission reservoir, this irri-
gable area would be reduced by 1,000 acres, leaving a net .area above

your reservoir of 4,000 acres, which ultimately may be supplied by

pumping. The rights of these lands to a supply after you have built

a dam is largely a legal gquestion, and it is not presumed herP to
express an opinion on this subject, but for the purpose of this

estimete in determining the water supply for the future, it is as-

e

sumed that 4,000 acres will be irrigated to a depth of approxi-
mately & feet each year, the staple crop being largely alfalfa.
Of this amount one-half is assumed to be lost by evaporation;
either from the soil or from the plants, which would indicate an
average annual loss of water in the Cajon Valley ultimately of
6;000 aore feet per annum. This water is considered as first
being withdrawvm from the valley before any will be available for
gtorage in the Ilission reservoir; and this deduetion is made in
column 6 of Table V. and the general results shown in Table VI.

It is pogsible that after the new railroad to Imperial
Valley is conpleted that this district will not be able to com-
pete in growing alfalfa with the Imperial Valley, but if vegetables
are substituted for forage plants, approximately an equal amount
of water will be consumed.

Below the proposed lfission Dam, in what is called
llission Vaglley, there is an area of 3,460 oeres in which some
pumping is now going on for the growing of slfaifa. It is
recommended that these areas be determined, and that estimates
be made on the amount of water now being consumed here. 'hether
water will have to be supplied from your reservoir for the bene-
f£it of this lMission Valley land, is a legal question which I do
not presume to answer, but it is of importance that you shounld
obtain a competent opinion on this subject.

of the'5;460 acres in the Ilission Valley, probabdly
3,000 acres may be classed as possible farm lands, and the re-
mainder river channel. In the zrowth of alfelfa the duty of
water may be fairly taken as 3.0 acre ft. per annum, of which
one-hélf is lost by evaporation and plant zrowth and the remain-

= 1



ing ha}f or 1.5 acre ft. returns to the water plane., If
this 3,000 acres is all considered as ultimately to be irrigated
with an annual loss of 1.5 ft. in depth, this would require
4,500 acre ft. of water per annuwn.

During the last 26 years, according to the esti-
mate given in Table VI, thera would have been wasted past the
liission Dam, occuring in wet years, an average of 9,078 acre
feet, or more than enough to supply the lMission Valley. During
the dry period beginning with 1895-6 it is estimated that there
would have been 10 years when there would have been no wasta
passing youwr reservoir, if it were bullt to 34,000 acre ft.
capacity.

On this assumption it would have been necessary
for the irrizators in liission Valley to have lowered their
watexr levels by pumping about 50 £t. before the recharging of
the gravels by wet years again began. However, there are 56.4
SG. miles of drainaze area ﬁributary to the river below the
proposed dam, which it is estimnted would have contributed to
the Ilission Valley about 1,000 acre £t. on average years., Any
amount of water that you would have liberated for the lMission
Valley, would have directly effected the supply available for
Jour distriet, during 17 out of the 26 years covered by tﬁe
hydrographic study given in this report, on the theory of the
full development of the river. If it is necessary to supply
liission Valley with 4,500 acre ft. annually from the proposed
Cajon reservoir, in addition to the pumping diversions estimated
for Cajon Valley, then the supply remaining would not have been
adequate for your district on the assumptions ﬁaed in this report.

9-a.

Probably this could be remedied by the construction
of a higher dam, or by some ratigonal agreement with the land
ovmers in Cajon Valley, if your legal advisor deems it best.

In table VI, column 7; is gziven an estimate of the
amount of water which will pase the IZissior reservoir if it is
built for a 34,000 acre foot capacity. The figures that are
shown with the minus sign indicate the deficiency in the annual

water crop,

EVAPORATION

Evaporation records have been kept on the Sweetwater
reservolr, which has much the same elevation and exposure as
the prooosed liission reservoir. There are availaole eight com-
plete years of rocord, between the season 1889-90 and 1898-99
inoclusive. For the period the average evaporation loss was 56.04
inches per annum. The record was obtained by noting the evapora-
tion from a pan floating in the water up to Iley, 1893. There
are four complete years in which this pan record was kent, which
show an evaporation loss of 58.95 inches per annum. Subsequent
t0 this pan record observations wore kept with & Piche evsporating
device, which is not considered as reliable as the pan.

4.8 feet, or 57.6 inches per annum is considered a rea-
gonable evaporation loss to assume for your proposed new reservoir,
and this amount has been deducted in the 6th column oi Table VI,
The 4.8 feet is loss from the surface area of the reservoir, and
represents a large amount of water, ecpecially if the watei is
held over in the surface reservoir for two or more years. These
evaporation losses from surface reservoirs in San Diego County
often amount to from 30 to 407% of the total water orop.

In.estimating the evaporation loss, the average stage of
the water in the reservoir for the season in question 1is estimated

«l0-



upon and the depth of 4.8 feet applied thereto. A4s long as
any surfaoe water occurs in your reservoir, this eveporation

loss will have to te deducted before your supply is delivered.

UIIDERGROUND RESERVOIR.

Fxtending from Monte to the Mission dam the 3an Diego
river hss broad, shsllow channels of sbsorbant, sandy materials,
into which the water will percolate rapidly. When a substantial
f100d occurs and & stream flow is establishod throuzhout the
length of this wvalley, thare will be a percolation by a vertical
movement of the water from the surface stream to the underground
water plaone. iTaen this plane is reached, a slow, lateral movement
will be cotoblished toward the exterior portion of the underground
reservoir. 4 small flood probably will be absorbed altogether
before it reaches the llission dam, and a large flood may pass
in zreater varts without completaly saturating this underzround
roservoir. It is impossible to estimate absolutely the amount
of, &nd manner in which these floods will enter into these
gravels, but for the purpose of this estimate it is 2ssumed that
the underzround reservolr must be full before the surface reser-
voir bogins to £11l. As far as the lower part of the Cajon Valley
below Riverview is concerned, it would be impossible to impound
surface water until all of the underground gravels ware filled.

A number of estimates have been made of the extent of this under-
ground reservoir Mr., Culbertson, I believe, has placed it at

45 000 zcre feet: lir. Tee at 50,000 acre feet, and I have previous-
17 cctimoted it as a total of 50,000 acre feet for the entire
valles ahove the liission dam. The capacity of the underzround

recervoir is considered in this report to be 31,100 acre feet

-1l

above Riverview and 13,900 acro feet between Riverview and the
Mission dam available for your district below elevation 337.5

ft. Table VII is a study of the supply available from these

two underground distrlcté. "ne well records in the lower valley
that can be obtained aro very few and unsatisfoctory and these
conclusions may have %o be modified. The area of the gravels
which may be pumped ﬁolow Riverview is about 1,225 acres, of
which about 760 acres are in the reservoir site and 465 acres
above it and below Riverview. The sands and gravels are estimated
as aggregating 50 ft. in thickness. While this ficure may be pos-
sibly too large, the arez is conservatively taken. It must De
remembered that the underflow down the valley towards the dam,
while small, will be of some assistance to the district. When

the dam is built, €11 flood weters will be stopped and held over .
the reservoir gravels, which-must be f£illed before surface storage
occurs, especially in years of low flow. Ag&ain, vihen the hydro-
graphic tables viere prepared they were basod mostly on the records
of the Sweetwater river at the Sweetwater dzm, belovw long stretches
of abeorbent channel, vhere similar losses occur to fhose on the
San Diego river. hile Table No. VII may be grbitrery, it is
believed to be a Tair analysis.

In the discussion of the total available water supply
from the San Diego river, the stream is considered &s being regu-
lated, not only Ly the surface reservoir, but also by this large
underground reservoir. v is my opinion thet surface reservoirs
in San Diego County cannot alone be relied upon to tide cver such
dry years as occur in your neighborhood on account of the creat

evaporation losses, and the long continuance of the drouth. The

al%e



underground reservoir has the advantage of eliminating a large
porstion of the evaporation loss.

SURFACE RESERVOIRS.

The lower end of the Cajon Valley offors enormous op-
nortunities for the impounding of surface waters. The dam site
ig ood, and the valley is broad and with a flat grade. The
neizht to which the dam may be built is largely a finanocial
question. In this discusslon it is ascumed that it will be
built sufriciontly hlgh to regulate all of the surfece run-off
on two-thirds of the years, which is of 34,000 acre ft. capacity.
There will, however, de years of very substantial waste. TForx
inctance, in the season of 1394-5, proceding your seven years
of drouth, tiaerc would have been & wastve bayond this roserwvoir
of 97,097 zcre fset of water, which would have. been of great
or to the liission Valley. It is not feasible
o build storaze reservoirs vo cateh the last drop
of f£lood uaier. 4 diagram ziviag the capacity of the rcsor-
voir is attzched to this report.

DBSCRIPTION OF TABLES,

The study of this available water supply is unusually
complex, und no claim is made as to its absolute accuraacy.
The flvme divevsions, pumpying extractions, together with the
uneertainties of the ammual water cron make:this & problematical
discussion. The matter has been given most cereful and ex-
tensive consideration on my pardt, because I belleve it to be
a nos8t essential feature of this report.

It is assumed that the behavior of the river during

the 1la.t 26 years is the best index of what we may expect in

A%

the future. Tables I, IIL, III and IV are self explanatory.
Table V shows the amountc of water that may be obtained from
the differcnt portions oi ihe drainuge basin, and colummn 7
showa the net amount available for storage, either surface

or wnderground, after irrigation usges of Cajon Velley have
boon deducted. Vhen the minus figures are given it means

that Lrrigetion diversions in the Cajon Valley have encrnached
unon the undersround sunnily to such an extent that there will
be 2 doficiency thorein alter the annual water orop nas been
projectod into this underzround bagin.

The fizures with a plus siszn show the surnlus aveil-
able for storagze. Table VI, column 2, indicates the condi-
tion of the reservolr in the Fall, after tho previouws season's
use. 'Yhere the minve sign is ziven it megns that the surface
reservoir has been denleted, and the underzround roservoir |
drawn upon to the extent indicated by the Liguvres, 45,000
acre fect being the limit to which withdrawals from the under-
ground reservoir gan be made. Column 5 indicates the net
winter inflow, as taken from column 7, Pable V, and colum 4
shows the supply in the reserveir in the Sw»ring at the be-
ginning of the irrigation secason, the minus figureé indicating
the extent to which the underground reservoir has been de-
pleted. Column 6 indicuates the amount of wator which may
be withdravm by the Irrigation District from the swriface
reservoir, aend column 6 that to be obtained from the gravels.
I+ is assumed that when water is available in the surface

regervoir, 12,000 acre feet will be oxtrocted, but when under-

234
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ground water is to be drawn upon you will reduce your supply

to a one-half normal, or 6,000 acre feet. Where the use is

indicated as less than 6,000 acre feet, it shows that the full

6,000 is not available, and indicates by the figures the amount

that is avalilable. rom this column it will be noted that
during 18 out of 26 years, or say 2/3 of the time, the full
supnly would have been available, and that the 1/2 supply
duriny years when they were pumping from the gravels, would
nave been available in 2ll but five years, there being one
sezson, 1903-4, when no water would have been available for
Jour Districtd, either from the surface or underground reser-
VO1ir.

Colwan 8 indicates the waste past the Liission dam

if built to & 64,000 acre foot capucity, except that the minus

figures indicute the extent to which the annual water orop
is unable to meet the demands of the undersround reservoir,

DUTY OF WATER,

fhe gross area of the Irrigation District, as
determined from subdivision maps, is 14,794. acres. A oon-
siderable portion of this area is not irrigable land, and
will not redvire a normal amount of water. A number of
prominent irrizatore were interviewed relative to the amount
of water required in your District, and there seemed to be
auite an asreenent to the effect that if 2 supply of one
inch For {en 2cres on a brozd averaze for the Distriet is
avzilable, there will be @ satisfactory service. During
the four winter months, in ordinary years, little water is

requlired, e:cept for domestic uses. This is equivalent to

~18%

a depth of one foot on your irrigated land, and it is as-
sumed in this study that Lhere will not be over 12,000 acres
of land which will require water in any one season. A great
deal of the soil in your Digstrict is of such character that
large amounts of water cannot be put upon it with safety.

It is realized by the writer that a more abundant
supply of water would be depsirable if it were avallable, but
the situation in San Diego County is zoverned by the amount
of water which may be depended upon, rather than the amount
which may be an ideal quantity. Deficiencies in the sunply
can be largely mitigated by a most economical distribution
of the water and cultivation of the land.

e have here an area blessed with the most delight-
ful climatic conditions in the United States, if not in the
world; highly prized for fine residential use, in the im-
mediate proximity of o larze city, that has been obuilt up
to & very high state of development in many portions of your
Distriet, there being 1,200 acres now under irrigation, and
with a water supply at present which is inadequate. The
situation positively demands more water, and the effort is
o make the best possible solution of a difficulty. With
a full comprehension of what the available supply actually
is, it is a matter for the voter of your District to decide
whether they wish to proceed in the matter. In my judgmentd,
all the water nossiﬁlo, which is now being wasted into the
Pacific Ocean, should be saved, and while the cost will be
high, the necessities of the case demand tho outlay.

SUPPLEMENTAL REPORT .

It is respectfully recommended that your resident

<16



enzineer collect all possible data with reference to the

1033 of wells in the Cajon Valley, together with their out-
put, and thet the character and extent of the area from which
you can pump underzround water within your reservoir site,

be defined by boring with hand augers. At present the vecord
of stream flow at the liission dam is being maintained by the
Cuyamaca Water Co., and reported upon to the Geologlical Sur-
vey. This record is of the greatest importance to your Dis-
trict, and you should co-operate in this work in such a man-
ner as to be certain, not only of its continuange, but of

the availability of the records for your use.

QUALITY OF WATER.

Yable VIII shows a large number of analyses of water

that we mode from wells along the San Diego river for the San

-

‘Diego Chamber of Commerce. It will be noted that the quality

(4]

of the water in the flume is of a high order, Starting in the
lionte Valley the well water is good, containing about 2% times
25 much mineral salt as is found in your flume water, or

2440 gruins per zallon. The water gradually becomes less sat-
isfactory us you proceed toward the sea. A well at the Secripps
rancn, on the north slde of the river, shows 45.4 grains per
gallon, wiich is within the limits of reasonable quality. The
analysis from the lagoon on the Scripps ranch is probably mis-
leading, as it was surface water in which the alkali had been
somewnat concentrated. In the llission Valley the quality of

the water is not so good. One or two of the wells shows a

surprisinzly low salt contents, and others a surprisingly

=1V

high salt contents.

The flood waters that are impounded in the reser-
voir will be of better quality than the well waters, the large
floods probably being the nurer. I believe the flood waters
ﬁill be entirely satisfrctory for irrigeting and domestic uses,
and that the well water from the Seripps ranch will not be found
seriously objectionable.

I'HE DA,

Two dam sites have been considered. The first is
gituated about 600 ft. below the 0ld liission dam at the lower
end of Cajon Valley. At this point the elevation of the stream
bed is 260 ft. above sea or 16 ft. higher than the lower site.
The bed rock is considered as stripped to elevuation 255. The
bed of the stream at this point is 350 ft. wide and the length
of the dam on top would be nearly 700 £t. The flow line of.the
reservolr is considered as 337.5 and the height of dam above
the flow line is planned to be 10 ft. so that the maximum height
of this dam would be 92.5 ft. Because of the width of the
canyon, this site is not suitable to an arch typve of dam and
therefore a gravity dam has been estimated upon. _That is o
dam which relies on its weight alone for its stability. The
total yardaze of concrete in the dam would be 51,200,0r zbout
8,000 cubic yards more than would be required in a dam at the
lower site for a slishtly greater reservoir capacity. The abut-
ments are not so zgood at the upper dam site as at the lower one.
For these reasons the lower dam site is estimated upon in this
report. |

At the lower dam site bed rock shows in the bed of
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the stream for a larze portion of its 260 ft. of width. In
meiiny the estimate the canyon bed is considered as stripped

to a2 level 5 ft. below the lowest bed rock visible. A trench
excavation across the canyon has been made in part, which as
far as developed sinows the bed rock to be within these limits,
Just below the dum site the 3rade of the stream drops over some
small falls, 10 £t., which confirms what may be noted on the
ground, to-wit, that there is a ledge of very hard igneous rock
winich traverses the canyon at this point. Test pits have been
sunk on the two sides of the canyon at the line of the abut-
ments which indicate that rock may be obtained within 10 ft. of
the surface, wnich ic the limit used in this estimate. o
diamond borinzs have been made. Due to the existence of very
large boulders in the canyon, they would be apt to be mislead-
ing in their evidence. The only certain method of determining
the bed rocl is to trench across the canyon and this work is
now »rozressing. After the abutments 2re strinped and s care-

ful inspection of them is made, it may be necessary to increase

the cross-section of the dam if the rock is not nerfectly sound.

-11

£ie cinyon at this lower dam site has a width at its
base of 270 £%. and at the top of the dam (elev. 347.5) of

575 £t. The bed rock exposed in the bed of the ganyon is an
exceedinzgly hard massive crystaline rock with numerous frac-
tures chowinz in sides of the canyon where it has been exposed
%o the weather and not eroded. Concrete made of this material
would sustain unusually heavy loads. The maximum height of

this dum above the exposed bed rock would be 103.5 ft. which

would allow a crest elevation of 10 ft. above the flow line
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of the full reservoir thus furnishing an entry hcad for the
spillways which have been projected around the ends of the
dam. The material from the spillways may bec used for the
building of the dam.  They may be made of sufficient capacity
to avold over-topping of the dam with floods.

This dam would be of the arch type, ac distinct
from a gravity dam, Its load will be onveyed to the abut-
ments in the form of pressure as 18 the case of the vweet-
water and the upper Otay. The radius of the dam would be
350 £t. and the pressure on the abutments 20 tons per saq. ft.
A special committee of the American Society of Civil Engineers
reporting on the strength of concretes finds that with mixtures
of 1-3-6, with aggregates composed of granite or trap rock,
the uvultimate safe strength is 100 tons per sq. ft. and that
a factor of safety of 3.07 should be allowed giving a safe
bearing load of 32.5 tons per sq. £t. ( Proceedings Feby. 1913
pg. 155) Among the notable concrete dams with thin sections
and high loads on their abutments are the following:-
Bear Valley, Calif. - Granite Concrete 53.5 tons‘pir 8q. ft.

Pathfinder U. S. R. S, i - 16,0 " =
Shoshone U. Se R, S.(326 £t« high " 17.0 " " »
Barren Jack Australia " 19.0 ? - :
Crags, Calif. trap " I6e0 " : E
Cajon San Diego Pronosed Granite - 20,0 "

The accpeted specifications for the crushing strength
of concrete made of a mixture of 1 cement to 6 of azzrezates,
at the end of 28 days, is 144 tons per sg. fte

The load in compression on the arches of the Oceanside
Conorete arch bridge is equivalent to over 40 tons per sq. It.
of concrete.
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Ags the volume of concrete in an arch type of dam
is directly provortional to the alloweble pressure per sq. £t.
oin the abutments, this is an importent feature to determine in
designing this tyne of dam, llo arched type of concrete dam
hog ever faileéd., If sound roclz is found in the abutments the
lo2d of 20 tons 1is believed to he safe.

THE RESERVOIR.

The reservoir as here planned wi;l extend from eleva-
tion 244 at the dam to 337.5 in Cajon Valley and have a capacity
of 34,000 acre feet. Tnis will cover an area of 1675 acres.
Little capacity (2000 a.f.) is gained until a depth of 47 ft.
is reached. The upper 13.5 ft. contains one half the capacity.
Increasing the height of the dam 5.0 £t. would add about 8000
acre ft. to its capacity. The upper nortions of the reservoir
would be broad and shallow causing large evaporation which has
been allowed for in the hydrographic studies. The upper portion
of the reservoir has & sandy bed which would absorb water and
from which it is »nroposed to ﬁump wvater when the surface reser-
voir is dry as desceribed above. 'Thile there may be small leakage
throuzh the seaoms in the rociz zround the abutments of the dam
there will be none throuzh the mountain range from the Cajon
28 nas been suzzested.

"he writer does not hold himself qualified to furnish
the dest evidence concerning the value of lands for rights of
way either for the reservoir or pipe lines. The board of directors

of the district are qualified and have furnished this portion of

the estimate.
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MAIN PULPING STATION.

The pumping system requisite is complex. During 18 out
of the 26 years gilven in the hydrographic study (Table VI) water
will be taken from the main reservoir at an elevation of 245 ft.
and delivered through a pipe to the main pump 4300 f£t. down the
canyon at an elevation of 240 f£t. When the reservoir is just
empty there will be no pressure on the intake of the pump but
on two-thirds of the time this pressure will be over 50 £t. and
when the reservoir is full it will be 92.5 £t. ™o this extent
the 1ift will be balanced., The flow line of the main distribu-
tion reservoir will be at elevation 580 f£t. and the 1ift will
therefore be 340 ft. plus an estimated friction loss in the force
main of 22 f£t. making a totel 1ift of 362'except as noted above.
There are 3000 acres (about 20 per cent.) c¢f the district that will
be above this low level service and below a proposed hizh ievel
service that will start at Elev. 700 £t. It is also desired to
supply the town of La lMesa (Elev. 539) from the high level ser-
vice 80 as to furnish a domestic pressure. To meet these require-
ments 8 small high level reservoir of 2,000,000 gallon capaeity
at elevation 700 is provided at the upper end of the force mains
near the larger 30,000,000 gallon (92 acre ft.) rescrvoir of
580 ft. ?levatlon. This estimate provides for 2-18 inch force
mains 10,300 £t, in length each, with a capacity of 250 miner's
inches (5 second ft.) each, extending from the main pumps to the
distribution reservoirs, By an arrangement of valves either
pipe may be discharged into either reservoir. There is proposed
two high duty steamlcrank and fly wheel piston pumps of the

Corliss type, each with a capacity of 250 miner's inches with
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water tube boilers. One of these puwaps will pump to the low

level reservoir all the time except on an emergency when it may

be made to 1lift to the high level. An efficiency of over 90
percent. may be otbained. The sesond pump will operate two-fifths
of its time to the high service and three-fifths to the low ser-
vice. In thlis manner a higher efficiency and lower costs may

be obtained than by constructing a small plant at the 580 ft.
reservoir and pumping to the 700 ft. reservoir, and the machlnery
and attendance will be under one roof.

The plant should be installed in such & manner that 1t
may be consistently increased to its full capacity of 1000 miner's
inches. The estimated cost of the steam plant is $63,000. Withoub
the buildinz for 2 500 mi. in. capacity. For one-half of this
canacity the cost would be about 40,000,

The greatest efficiency and reliability may be obtained
at this main pumping station with a hizh duty steam plant. I+t
will call for an installation involving approximately 550 H.P,
with 0il at $1.00 per barrel, the total cost per Kilowatt hour

for continuous operation, including all charges, would be 1.0¢.

With an operation of ten hours per day it would amount to 1.4¢
per Kilowatt hour. This is assuming a steady load. The load
in the wintecr time would probably not be over one-half of the
sumner load, and the average cost of operation would be somewhere
between 1.4 and 1.0¢ per Kil. hour, or say l.2¢ per Kilowatt
noar.

If these figures are compared with commercial prices

for electrical energy, then allowance must be made for lower ef-

ficiencies in the pumnes and motors and also for fixed charges thereon.

>

- e

The Fairbanks liorse Company have been exceedinzly
kind in giving estimates on the cost of furnishing power with
their Internal Combustion 0il Burning Engines. ©hese enzines
are of a very satisfactory type in units up to, say 100 .2,
They have some plantsc established in Californiz of 200 H.P.
capacity but in these high powered units, I do not know that
thelr reliabllity has becn sufficiently established to base a
water service upon for towns and highly developed communities.
Considering all charges for operation, interest and depreciation,
they estimate that it will cost 2.3¢ per thousand gallons %o
pump 500 inches, or 45,000 gallons to a total elevation of 385
£t. This is on a basis of continuous operation with a full load
eand the figures would have to be materially modified when the
plant is operating on less than full duty, as indicated for the
steam plant above. This plant would be direct connected with
16" x 18" 175 1lb. pressure Duplex cenier paclked plunzer pumps
of the Mairbanks-lorse type. The plant would be in two units
and the total cost erected, execluding the building, would be
461,226., which is almost as great as a steam nlant.

I have recently been interested in nurchasinz a pwnp-
ing plant for & !mtual Yater Company, in which I am one of the
holders, and we have bought this type of cauipment, but as stated
above, I would hesitate to install such large units here. ‘'aile
the gas engine has greetly impiroved during the last few years
and is now a strong competitor of steam, its reliability for
continued service through a long term of years in such high units
is yet to be thoroughly established. Copies of the estimutes of

the Fairbanks-liorse Company which are conservatively made are



enclosed.

From the figures quoted on electric power to
Director Grable, the use of electric energy furnished commer-
cially for the main pumping plant in the canyon is not recom-

mended.

WELLS IN CAJON VALLEY.

This estimate is based on the development and de-
livery from wells of 500 miner's inches of wator to the Dis-
trict, but the units can be installed in suchh a manner as to
deliver but one-half of this amount, if desired. The full
amount of water to be used in the District is to be ultimately
1,000 inchas, "t when the surface reservoir is exhausted and
rumning from wells is resorted to, then the supply is con-
cldered 25 reduced one-half so that it may be continued through
2 louzer drouth neriod.

It i5 desirable to sink 10 wells in the upper portion
0f the reservoir pite in the most porous soils, these wells to
pe 16 inches in diameter with a total depti of 100 feet. The
level of the water in thece wells will range from zero to 60 #%.
If tho dam is built and the reservoir flooded, the gravels will
be completcly saturated so thot when the reservoir is empty and
the »umping is begun the water will be standing at the surface.
The total denth to which the water will fall is indefinite but
in this report this is con:idered as being 60 ft. when the under-
ground szravels are exhausted. There should be an underflow into
vour underzround reservolr from the upper vallsys of possibly
100 miner's inches,under normal conditions, but at the end of a

cycle of dry years when pumping has been going on extensively

above you during that period, this underflow will be reduced
and in the hydrographic study it is not considored, These
wells will have to be s0 consiructed and onerated thet when the
reservoir is flooded the ‘well and the oquipment will not suffer
injury. This may be accomplished in either of two ways. FPirst,
the plant may be operated by comprossed air which is delivered
from a plant located outside of the flow line of tho regervoir.
This has been cgonsidercd in two ways. First, the estoblishment
of air compressors =t the ma}n pumping gtation in the canyon
and the piping of the air a distance of some five miles %o the
wells. When 500 inches are being rumped, at a totsl extreme
1ift of 60 ft., the volume of air required will be so great that
the friction losses will overbalance the merit of operating the
compressors a2t a central stntion; or the main air line will be
so large as to be excessively expensive.

An estimate has also been prepered of the cost of in-
stalling'a Pairbanks-liorge 0il Burning Engine at Santee whigh
will. operate compressors 2nd deliver weter from the wells. The
estimates of the Fairbonks-lorse people or the cost of uccon-
plishing this are trensmitted with the report. The estimated
co8t, based on a 500 inch output of 60 ft. for the msximum head
is $60,000., including the piping to the wells, but not the
cost of the welle or the compressor house. It will involve pur-
chasing 2-200 H,P. engines and 2-22 by 14 by 18" Sullivan
Duplex two stage air compressors with complete fittings. The
diffioulty with the air compressing type of well pump is the
very low efficienoy that is obtained. If the plant is in godad
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running order for these low heads, this would not amount to
over 253, | |

Another method of pumping from these wells is by
mesns of centrifugul pumps of the Layne & Bowler type, which
practically amounis to a centrifugal pump sunk in the ocasing of
the 16 inch wells and operated from an electric motor placed on
ton of the ground. If this device is used, the motor would have
to be so attached o the pump that it oould be removed when the
reservolr starts to f£ill, This can be accomplished so that the
motors need not suffer injury from flooding and the wells can
be capped so ac to prevent their silting up. The advantage of
this tyve of pumo over the air compressor is that an efficiency
of 407 should be obtained instead of 25 for air lifts, thus
c2lling for less nower.

Estimates have been made of the cost of generating this
power at thé rmain pumping vplant where high duty boilers would

-

be available. The only costs for onerating this service would
be for supolies and fixed charges. It must be constantly kept

in mind that the cost of running these plants is largely dependent
- on the cortiruity of the service. In our case the water load will
vary with the different months of the year, as well as between
wet and dry seasons.

7ith 150 H.P. continuous service of condensing engines

and water tube boilers, steady load, with oil at $l. we could
exncet to deliver power by steam at our main station for about

1.0¢ per kilowatt hour, and with a 50% service fadtor, this

- would be 1.3¢d. It would be necessary on this plan to build
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gseven miles of poﬁer line which would cost in the neighborhood
of i38,000,, and there wonld bo losses in %ransmission and trans-
forming that have been nrovided for in the above rates.

A quotation on the cost of power delivered by the San
Diego Gos & Elect?ic Company at Santee was given to lir. Grable
at 1)¢. This is uvnderstood to be per kilowatt hour, with a
minimum charge per annwi of $4,000, If this power is purchased
it will obviate the necessity of immediately installinz the genera-
tor or compressing machinery.,

If arrangements are made for entering into contracts,
say on the 1lst of April for the following twelve months, the
reservoir condition for the following summer will be known, and
if it is unnecessary to do any pumping for that season, the
lines may be disconnected and the minimum charge avoided. This
is largely a business matter which your directors should be able
to arrange in a satisfactory mamner wvith the nower company.

On the bhasis of high duty steam numping enzines, with
water tube boilers, and on the assumption that.electrical energy
will be generated ot the main pumninz station and transmitted
to electrically operated pumps at the Santee wells, the cost
per 1000 zallons of water delivered to the distribution reser-
voirs will be 2.6¢. This assumes a 100 per cent. load factor
and 500 miner's inches of output. It allows for all operating
expenses, interest and depreciation, the fixed charges being
about one-~half of this expense. When there is fifty feet of
water in the reoservoir which will occur over two-thirds of the

time, the cost of delivering water to the distributing reser-

.voirs will be about 2%¢ per thousand gallons for operation and
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fixed charges on the pumping plant based on the same load

factor and outhut us above. These estimates do not include
interest charges on the dam in Cajon Gorge or on the cost of the
reservoir lands.

The consideration of this ontire pumping system, is
so vital to the nrosperity of your dlstrict that it should be
piven a great deal of thought. Every dealer in equipment is
varticularly keen and effective in making srguments in favor of
his ovm class of zoods, and while their statements are made in
zood faith, there are so many modifying conditions, such as
reliability cf service, variability of cost with intermittent

loads, evc., that it is difficult to reach & final conclusion

in a short study, such as necessarily has had %o be given to the

preperation of this reporve. The effort has been made to use

figures that are reliable and safe, but if further investigations

indicate that it would be wige o alter the judgment, this should

be done without cmbarrascment.

DISTRIBUTION SYSTEI.

ALl pipe considered in the distribution system in this
estinate is rivetted steel. The force mains to have a factor of
4,2 net, ani o consisi of 2-18" nipes runging'from 3/16 to No.
10 zauge steel. In the general distribution system the heaviest

plute will be llo. 9 gouge on & 24" line and the lichtest con-

sidered ig ilo, 12 gauge on the 8" laterals, which cre the smalles?t

sizes vced, The distribution system is for the handling of 500
incres ol 2ter to the dififerent portions of the district, as
indicz%ed on the map. This is on tpo basis of practically an
ineh to0 30 acres. The ultimate supply of water to be furnished
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is to be 1000 inches and this can be accomplished by subse-
quently developing the distribution system much a8 a munici-
pality develops a domestic systom by laying additional mains
in outlying portions of the district. It is quite possible
that a good deal of concrete pipe may be used in this dis-
tribution system, which is desirable on account of the shorter
life of the steel pipe. The conerete pipe will be less ex-
penslive than the steel pipe. In this preliminary estimate
about 10,600 ft. of covered concrete conduit of full capacity
is included and also 650 feet of tunnel north of La ilesa.

The Board of Diréctors of the Irrigation Distriet
who are particularly familiar with the requirements and condi-
tions of the District, have gone over the grouad in the field
with yowr consulting engineer and have defined the extent of
territory to which the pipe lines shall be laid at present, the
idea being that extensions shall be mede as the reguirements de-
velop. The map will indicate just where the pipes are to be
lald and the extent of territory to be covered. It will be
noted that there are certain hill arcas that are above the
high level system.

The Directors state that the owmers of these lands
will put in their cwn pumping plant to raise the water to higher
elevations as they see fit. There a2ie a number of local dis-

tribution system at La liesa, Lemongrove and Spring Valley,

with which the mains will connecet and which extend to additional

territory.
PRESENT DEVRELOPLENT.

Table llo. 9 is a statement compiled by the Directors
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of the district, showing the nresent development of this area.
This irrigation district is distinetly different from many
firat hove been created in the state, in that it already has
been extensively developed, there being at present 2,040 in-
habivants, and the present land values have been estimated

t 14,264,500, with 65,000 citrus troes and 9,000 decliduous
vrees. The district now has water rights to the extent of 138

mirer's inches, wirich is used when available. 'The area is prac-

Yically a suburd of the city o CLau Diego and is largely occupied

by Dbeautiful suburbzn homes with oclimatic conditions of most
attractive charucter. Good roads, transportation and pleasant
social conditions &ll tend to greutly enhance the attractiveness
of the surrowndings. Probably there is no other irrigation dis-
trict that hos ever boen oreated in ths state that would Justify
80 heavy an exsense per acre for obtaining an adequate water sup-
plye. The value of the lands, irrespective of the investmont in
tic prospective vork, would amply protect the bond issue, pro-

vided the water supply is reasonably secured. It is very diffi-

calt for on2 wio hags lived in the northerly portions of Califormis

w0 ampreciatc the great necessity for water and ijs nigh value

in whizs locality. It is not & question of complying with ideal
conditions of water supply, but the problem is to do the best
on ¢ 1t te 1imited water resources that are available.

-

43,273

10,000
4,000

800

Egtimate of the
Cost of obtaining and distributing water for the
La liesa, Lemongrove and Spring Valley Irrigation
District from the Sun Diego River, based upon an
immediate supply of 500 miner's inches (10 8.7f.)
and an ultimate supply of 1000 miner's irnches.

Cajon Dam for a flow line elevation of 337.5 f£t.,
a orest elevation of 347.56 ft. and a reservoir
capacity of 34,000 acre ft.

CeVoe of concrete at 1 bbl. cement per c.ye. ”
and 15% of large stone at $5. per c.y. $216,365,
c.y. of strivping at 51,00 10,000.
c.Ve. excavation of spillways. The stone to go
into the dam as much as possible and is esti- :
mated for in the concrete at 504 : 2,000,
c.y. 0f concrete lining in spillways reinforced
with steel bars ai j7.00 5,600,
Outlet of reservoir 10,000,
Road changes 17 miles 10,000.
Clearing reservoir 2,900,
Equipment for construction 50,000.
Lumber for camps and various work 10,000.
TOtal ".{’ " L]
Engineering and administration 5% 15,823.
Contingencies 15/ 47,470,
Total Construction Cost worY,708.

Estimate of reservoir lands made for the

Board of Directors by H, Parks to Elev.

330" - $242,200. for 1220 aores,and for

elev. 337 5 for 1670, a. $554 200. 354,200,

Note no allowance made for legal expenscs.
If work is leot by contract add 15 per cent.

to construction cost.

Potal - ~$733,958,

(Cost per acre £t. of storaze - ij21.50)



Estimated cost of Santee Vells
for 500" Capacity.

10-16" double cased wells, each 100! deep

at 3400,
7500' Collection pipe -~ 12" diam. te Main

at 85¢ - concrete 36,375,
3500" llgin 18" diam, concrete at :’1.28 4,480,
2400C' llain 24" T steel and concrete

gt 2,70 64,800,

10 Deep wvell twbine pumps and

motors erectod complete at $1500.
Transmiscsion 1line and trans-
formers for clstribution to
wells

Total for wells and pumps

On basis of electric generating
plant at naian ownp statlon

Additional cost for 2-75 K. .
generators, 2 engines complete

Soiler capaeity provided in main

vlant. 7 miles of transniscion lines
ecnd trensformers

- . . 4
Engineerins and supve 5%

Continzencies 107

ﬁlaﬂ,UUB-

lcte: T'c charge for housing necessary
nowver line built along highwey,

$4.000.

-3
@) |
(o}
9|
o
-

15, 000.

5,000,

$99,656,

8,000,

6,000.

$115,655.
,782.
11'5650

2e

S

liain Pumping Plant Force liains
and Swmmit Tunnel,

IIigh iuty oross oompound erank and fly wheel,
Corliss pumpinp engines of £6C" capacity each
and

Water tube boilcrs and

411 necessary fittingo cnd connections,
foundations and boller settings, excepnt

Louse %65!000‘
Pipe connectvicnc and vclves 1,000,
Jwin houae 6,000,
2-18Y riveted steel force meins aggregating
20,600 lian. fte 'O 200,
1200' of tunnel at $30. 36,000.
600" of portel cuts at H4. | _ 2,400,
%+1650,400.,
Engineering and supervisicn 5% 73530.
Contingencies 107 15,04C.,
Total construction cost ~ $172,960.
géiggscggtwaa estimated by the board | 7%:ggg;



Distridbution 3Ssten,

-—

Low service distribution reservoir 30 m.ge.
canaclty, earthen hydraulic 2ill type
24,000 c.y. at 50¢

Hi Service domestic reservoir - earth dam
conorete lined - 7100 c.y. eaxth 2 mil, gal.
capacity

10,600' of covered concrete conduit of

1000 miner's inch sapacity at $4.65
630" o2 “sumnel lined at $25,
Digtrivution systen:
Steel pinc tronching at 5¢ per c.ft,
Lstimates on nipe fZrom manufacturers,
On basis of distrioution of 500 mi.
ity Jinimmum 3ize 8 inoches in diam.
Engineering & sSuservision 5%
Contingencies 7,5
Righes o way esvimated by the Board
ror reservoirs
Tizh Jevel pipe Line

Low level vnivpe line

m
Total
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$1.2,000,

10, 340,

49,290,

16, 250,

128,049 ,

10,796,
15,115,

2: 5300,

1,510.
$246,670.

Summqrz.

Dem and reservoir

lnin Pumping Plant

santeca wells, pumps and power lines

and pipe lines

Digtribution system and tvio dis-

tribution recerveirs

Grend total

5733, 968,
175,960,

133,002,

/

246,670,

»1,267,590,



TABLE I

‘ ' RAINIFALL Al'D RUHN-OFF DATA,
. Rain Rain Runoff
On the basis of the ahove estimate, the cost per acre Year van Dlego | Jullan  Sweetwater Cuyamace San Dlego
Inches % Inches % at Dam At Dam Lakeside
Tor this water gsupnply to your distrioct would be $87.03. ILands a.% 79 aefs % a.f. %
for azrieculture in Southera Callifornia, without water hnave
- 87-88 9.,82 102 7048 61
Littlo valuo. After deducting for tawes they will scarcely earn 88-89 11.02 115 26263 219
) 89 -90 15,02 166 20632 178
interest on over §{50.00 per acro., With water they may be made to 90-91 10.47 109 215656 187
, ' 91-92 8.70 90 22¢25 80 6198 b4
nay on 2 valvation of 25300 if, as in the case of your district, 92-3 9.26 96 26,10 91 16260 141
93-94 4,97 52 41,30 149 1338 12 2663 60
they awrs 2adacted to 2itrus culture or wiuber zurdening. Those lands 94-95 11.90 124 61,70 114 73412 637 11279 266
uon Wilel glvres roves hive matured, if furnished witihh waver, 965-96 6.21 65 12.00 43 1321 11 2152 51
) l 96-97 11,98 128 22.40 81 6892 60 4216 99
are vorth from ;1,000 to $2,000 ver acra, and if their water sup- 97-98 4,99 52 13.50 49 4 0 834 20
98-99 5.24 54 10,75 39 245 2 472 11
ply i3 Inzdeguats, thase hizh values are scriously endangered. 99-1900 5.97 62 20,25 73 0 0 260 6
Por suouroan resldeatinl vurposes wita water, these 00-1 10.45 109 24,75 89 828 7 3081 72
1-2 Gel” 64 24,45 88 0 0 2361 b6
values arec otill higher, snd the necossity of water is greater, 2=3 11,76 122 30,75 111 0 0 2516 59
_ 54 4,40 46 15,20 566 0 0 492 12
Mhe conelusion is, therefore, srmparent that you should proceed 4 -5 14,32 149 40,70 147 13760 120 6831 160
with your <fforts to conserve the waste of flood water of the 5-6 14,68 158 45,50 164 35000 304 12780 301 73141*
6 =7 10,62 1ll 32,60 117 30000 261 9259 218 48880
S5an Diezo river that is now goinz to the sea. Thers is no more 7-8 8455 89 24,50 89 5787 50 3201 75 13720
- 8-9 10.25 107 27.80 100 16126 140 7172 169 43200
charning loeslity in the state of California than the one em- 9-10 9.79 102 23485 86 8775 76 5134 121 23000
broced by your bounderies. 10-11 11,99 1256 28.35 102 3363 29 2765 656 15500
11-12 12.75 112 26.70 97 4463 39 Zﬁgg Bg 14800
(3iznod) Je. B, Liopincott. 12-13 97 62 17.26 62 1077 g 255 10
CbnsuI?Tﬁngﬁgineer.
Period 64 years 22 years 26 years 20 years 7 years
llean 9.62 27«68 115610 4254 33177
Area er » 186 30 mi. 12.0 8Q. mi. 208 S(l.mi
Av, run-off/sq. mi. 6149 354 ,5 160.0

+ Janyo to Sep‘b. ince.




TABLE III

PABLE IT

Estima ted Run Off Between D%version Dam
and G. 5. Gaging Station. % liean of

Estimated Run-0ff Above Cuyameca Diversion Dam, Sweetwater and Ouyamaca, 104 Sq. lile
we etwe amaca, ; Se

104 sq. mi. in acre feet, 16226 a.f.

X per o%
estimated Estimated
Sweetwoter Cuya- Mean lleasured Flume llot Waste Run-off
me o8 R L Season llean % acre feet

a7 -8 61 61 9897 5000 4897
8-9 219 219 35533 7000 28533 87-8 61 4831
9-90 178 178 28880 6800 22080 8-0 219 17282
9-90 178 14098

90-1 187 187 30340 6800 23540
1-2 54 54 8762 4300 4462 90~-1 187 14810
23 141 141 22872 6500 16377 1-2 b4 42m
34 12 60 36 5841 3500 2341 2-3 141 11167
A5 637 266 452 173337 7000 66337 5-4 36 2851
4.5 452 35798

95 =6 11 51 31 5030 3200 1830
G- 60 99 80 12980 5500 7480 95-6 31 2455
7-8 0 20 10 1622 1500 121 6 =7 80 6336
8-9 2 11 7 1135 1218 1218 0 7 -8 10 792
9-1900 0 6 3 486 665 665 0 8-9 7 554
9-00 3 238

1900-1 Vi 72 40 6490 4513 2584 1929
1-2 0 55 27 4381 5456 2964 2492 1900-01 40 3168
2-3 0 59 30 4867 9304 3854 5450 1-2 27 2158
3=l 0 12 6 9730 1672 1334 338 2=3 30 2376
A-5 120 160 140 227156 22081 2808 19273 34 6 475
4.5 140 11088

56 304 301 302 48999 36275 6141 30134
6=7 261 218 240 38940 34313 5605 28708 1905-6 302 23918
7-8 50 76 62 10060 14124 6920 7204 67" 240 19008
8-20 140 152 154 24987 22592 . 5822 16770 g-g 1%2 lgg%g

9- 76 12 9 16063 5 -

9 606 16963 -.)812 11151 9_10 99 7841

1910-11 29 65 av 7626 12124 6228 5896
%1-%2 39 83 61 9897 17412 3544 13868 iglggll gz Zggf

2-13 9 0 b5 3 4 : A -

10 55 8923 9467 4800 4667 S5irs BE 1556

Discharze of 5. Do river at flume 1898-9 to 1911-13 inc.

14116 a.f. for an 87% veriod, or mean 16225 a.f.
Se¢ D, river at Lagkeside 1905-6 to 1911l-1l2 inc.

Discharse

55180 2.7, for an 1380 period, or 24145 a.f. mean.

liean Run Off 7920 A. F.
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TABLE 1IV.

Study of the Net Amounts of Water of the
San Diego River above Mission Dam Available
for Storage either Surface or Underground
after Deducting for Flume Diversions and
Losges due to Irrigation in Cajon Valley.
All in acre fect,

Run off From Foothills Between G. S. Gaging
Station and l'ission Dam 136 sq. miles.
mean discharge 5265 acre feet.

Estimated
Run-off | |
Zoar Sweeiuatey aore feet (1) (2) (3) ) [5) (6) (7)
” Season Het Above From Flume IFrom Total above Irrigation lHe%t
Flume Div. to Lakeside Foothills Iiission Uses in Amount
1887-8 61 3212 Dam Cajon Val, + Or =
8-9 219 11530 : Soi SieE s
ik 410 9372 1887 -8 4897 4831 3212 12,940 6000 + 6940
88-9 28533 17282 11630 57,345 6000 + BLB45
90-1 187 9846 89-90 22080 14098 9372 45,550 6000 + 39550
1-2 54 2843 -
aet Ms 7424 . 14810 9846 48,196 6000 + 42196
ca = Es < 4277 2843  11.582 6000 + 5582
= s snm 92-3 16377 11167 7aoh  34.968 6000 + 28968
et Ak 579 Ry ey i soos8  126°675 2000 120673
" 5 5] +
g—g 60 3159 94-5 66337 35798 ,
: - 0 1895- 3 455 579 1,864 6000 1386
s : e 1832_3 %238 6536 3159 16,975 6000 + 10975
ey ¥ . 97-8 122 792 0 914 6000 - 5086
98-9 0 554 105 659 6000 - 5341
e g i 99-00 0 258 0 238 5000 - 5762
e < 0 - 5168 369 5,466 6000 - 53
i : 9 W 3ies 2158 0 4,630 6000 - 1370
i s e 5-3 5450 2576 0 7826 6000 + 1826
5.6 sck Vi 34 338 475 0 -eﬁa 2888 o
% - 6318 56,679 + 3
4 - 2633 i 3918 16006 70,058 6000 + 6
ke M0 7371 i - 19008 13742 61,458 6000 + 55458
T - 4001 7-8 7204 4910 2633 14,747 60C0 + 8747
8-9 16770 12196 7371 36,337 6000 + 30337
1910-11 29 1527 9-10 11151 7841 4001 22,993 6000 + 16993
11-12 39 2053 -
A5l 9 474 1910-11 5896 3722 1527 11,145 6000 + 5145
11-12 13868 4851 2053 20,752 6000 + 14752
- 5265 12-13 4667 4356 474 9497 6000 + 3497

33 sa. mi, deducted for Cajon Valley Flat Lands.




Study of

Available Supply for Lo liesa Above lLiission Dam

Aftor deducting for Mlume Diversions and 6000 a.f. Annual
Loss from Irrization in Cajon Valley.
face Reservoir 54,000 a,f, and River Gravels from konte to

lission Dam 45,000 a.f,

for District 15,000 a,.f,
- indicates deficiency.

(1) Deficiency in gravels above

1 2 %) 4 b 6
Surface Reservoir Supply Use Use
From Sur-~ From
face Reser Gravels
Season Fall(3) Winter Spring woir,
= Inflow S
1887-8 34000 6940 34000 12000
88-89 16000 51345 34000 12000
89-90 16000 39550 34000 12000
1890-1 16000 42196 34000 12000
91-2 16000 5582 21582 12000
92-3 5982 28968 34000 12000
954 16000 -176 16000 12000
94 .5 1600 +129673 34000 12000
18956 16000 -1136 16000 12000
96-7 1500 + 10975 11439 10239 (4)
97 -8 0 - 5086 -5086 0 6000
98-9 -11086 - 5341 -16427 0 6000
99-.00 -22427 - 5762 -28189 0 1900
1900-1 =300892 - 534 -30623 0 2733
1l-2 =33356 - 1370 -347 26 0 2315
2-3 =3704) + 1826 -35215 0 3913
S=4 =39126 - 5187 ~44.3] 5 0 0
4.5 44315 4+ 30679 -13676 0 6000
1905-6 =19636 64058 +34000 12000
6=7 +16000 55458 34000 12000
7-8 16000 8747 24747 12000
8-9 8427 30337 34000 12000
9-10 16000 16993 32993 12000
1910-11 15243 5145 20388 12000
11-12 5028 14752 19780 12000
12-13 4420 3497 7917 12000
-4083

Estimated capacity of gravels
All guantities in aore feet;

7

Bolow llis
8ion Dam
6000 6940
6000 33345
6000 21550
6000 24196
3600 0
6000 950
2400 (1) -17s6
6000 97097
2400 (1) 1136
1200 0
0 (1) -5086
0 (1) -5341
0 (1) =5762
0 (1) - 534
0 (1) -1370
0 0
o(2)(1)-5187
0 0
6000 9737
6000 37458
4320 0
6000 A764
5750 0
3360 0
3260 0
0 0

Capacity of Sur-

8

Ezpration Waste

(2) Gravels depleted - o extractions possible in year 1903-4
(3) After deducting pumping from all zravels
(4) -10239 a.f. all water used from surface reservoir - lio Pumping.

L A MES A
Season Total Water TUse Gravolse
Crop Depletion
Fall
1895-6 4864
96=7 16975 0
97 -8 914 6000 -6000°
98-9 659 6000 ~12000
99-1900 © 238 1900  ~13900
1900-1 5466 2733 ~13900
1-2 4630 2315 -13900
2= 7826 3913 -13900
3 =L 813 0 -13900
4 =5 o6679 6000 - 6000

TABLE VII

Condition of Cajon Valley Underground Reservoirs,
for the group of dryest yoars (1895-6 to 1904-5)

baged upon the. assumption of 13900 acre feet

storaze available for La liesa below Riverview and
21900 acre feet available for Cajon Valley Irri-
zators, a total of 45,000 acre feet.

CAJON
Use Gravels
Depletion
Fall
6000 0
6000 - 5086
6000 -10427
G000 -16189
6000 -19456
6000 -23141
6000 -25228
6000 -30415
6000 -13636

Totel

Denletion

Fall

0
-11086
-22427
~-30089

-33356
-37041

-39128

-443515
-19636

Years discharzing less than 1000 acre feet are considered

as supplying gravels above Riverview,

and the years 1900-1

to 1902-3 inclusive are divided equally between the upner

and lower zravels.

The year 1904-5 is considered as fillinz the lower zravels,

the surplus

zoing into the unper ﬁ'rm;natls.



TABDLE VIII
Analysis of VWater

Samnle Grains
Ho. Date Location Authority Per Gal.
it Pall 1912 City pipes (mountain water) Whitney 19.0
- Aug. 1913 Upper San Diego river above
flume in pool Smith-Emery 17.7
5 Auge 1915 San Diego flume at lionte " 10.1
4 L Wlell at lionte Ranch " 24 .5
6 " Wlell from Lower lionte Valley . 2840
7 L Well 1/2 mile north of Santee " 27.8
8 . Sceripps House water, said to
come from well on north side
of bottom in Cajon Valley . 45,4
- . From lagoon on Soripps Ranch " 90,0
17 " Wlell liission Valley, near
Gravilla, lMission Valley r 85.4
15 " Well at mouth of lurphy Canon
Iission Valley - 70,0
16 . 7ell below mouth of lmrphy
Canon, liission Valley ¢ 51.5
14 " Hoff well near gity boundary " 28.0
13 " Johnson well, 1/2 mi. above
Imrray Canon, llission Valley - 48.0
12 . Glenn-well at mouth of lurray
Canon, liission Valley . 116.5
3 " Bates well 1/2 mi. east of .
Harrington's store, from 720
ft. level, well 900 ft. deep > 7645
- July 1913 Same well Un. of Cal. 77.0
9 Auze 1913 Balboa o0il well, 2410 ft. deep
1 mi, above city pumping
plant from 700 ft. level omith-Emery 69.0
10 o Stebbin well (shallow) near
Balboa well, 3/4 mi. above
old city pumping plant . 141,5
;| " City well at pumping station
near center of valley " 19.4
2 Wind mill well opposite old
city pumping station . 58.6
Average of wells in liission
Vallay 61.8
Santa Ynez river, source for
Santa Barbara UeS.GeS, . 42.0
Venture river, source for
Ventura “ 39 .0
San Gabriel river, source for
Azusa - 12,0

Santa Ana river, source for
Redlands

LLJ

9,0

TABLE IX,

Present Development of Irrigzation Distriet.

Precinet Population Lend Values  Vater Used Trees Grain
: 1. In, Cltrus Deciduous Acgres
1 750 $1,172,000 27.3 9027 2085 1500
2 700 731,500 30.0 9500 3100 750
3 500 1,186,000 4642 43100 1000
4 70 715;000 3540 3000 3000 700
5 20 450000 0.0 2000

24 o6
—SOL0- L 2BL500° IBB5- AGE — OIS 4550

Compiled by the Directors of the Distriet,
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PAIRBANLS, MORSE & CO.
423-429 East Third St.
Los Angeles, Cal. 12/17/13

lt'l:-r. Jo B. Ll})pj.noot‘ti,
#1100 Central DBldg.,
- e W

Dear Sir: -

We beg to submit to you estimate as to cost of a
pumping olant for the La liesa Irrigation District at Santee;
Calif. This pumping oplant to have a capacity of 500 miner's
inches, or 4500 gallons of water per minute to a total eleva-
tion of 385 ft. with provision for pumping 140" to a total
elevation of 490 ft. These elevations include pipe friction.
Suction is to be oractically from nothing to 100 ft. pressure.

For this proposition we would recommend three
separate units of 200 H,P. each. For this we would recommend
and pronose to install the following machinery:

5 -200 H.,P, Fairbanks-lorse Type "RE" Intermal Combus-
tion Vertiecal Multi-Cylinder 0il-Burning Engines,
complete with batteries, magnetos, fuel tanks,
ripe and fittings, exhaust pipe and fittings, water
yine and fittings, circulating pumps, pulleys and
belts, foundation bolts. These enzines are to be
equipped with -

5 - 42" Fairbanks ilorse Eclipse F. C. Couplings,

for direct connection to countershaft of
nOVer numps.

9 -~ 15" x 18" 175 1lb. pressure Duplex Center-
Packed, Plgr. Pat. Fairbanks-ilorse Power

Se

1 - 13" x 18" 225 1lb. pressure Duplex Center-
Packed Plgr. Pat. Fairbanks-Mcrse Power
Pump. All necessary foundation bolts.
All necessary suction lines, wvalves and
fittings to extend to outside of buildlng,
All necessary relief valve lines and fit-
tings.

1 - 6 H,P. Fairbanks-llorse Spec. Elec. Vert.
Engine, complete with fuel tank, battery,
water tank and fittings.

J.B.L, 2  12/17/13

- 4" x 6" Fairbanks-llorse Vert. Air Compressor,
for air-starting engines.
- 20" x 60" Alr Pressure Tanks,
Belt,
All necessary air pipe, valves and f£ittings.
Vacuum Gauges,
Pressure Gauzes.
Gauge Panel with pipe and fittings,
0il Filters with pipe and fittings.
13,000-321, 01l S5toraze Tanks,
0il Punmp with pipe and fittinzs,
All necessary bolts, gzaskets.
Ilecessary cement for concrete foundationse.
" Sravel " " "
" 1umber 1 1} | n
Freight to Santee, Cal.
Hauling from Santee to point of crection (6 miles)
llechanics to erect the above machinery.
Board end lodging.,
Railroad fare.
Livery.

HFDOUHOGO HO |

The cost of the above machinery, installed as above
specified, would be $61,226.20. Approximate shipping weight,
4925 ’ 000 1bs,

The operating and fuel expense of this plant would be
as follows:

$ .0275 cost of #2 Tops per gal. Los Angeles carload.
«0128 freight per gal. to Santee, Cal.

.01l2 hauling to plant.

.0528 total cost of one gallon at plant.

72 gallons per hour for 600 H.P., load at .12 zal. per H,P.H,
1440 » for 20 hours run per day.
75.31 fuel cost per day of 20 hours.
2259 430 fuel cost 30 days of 20 hours each,
280,00 lubricating oil for 30 days of 20 hours each.
400,00 four engineors per month,
2939.,30 total operating expense of 30 days of 20 hours each.

$7.978 " -4 ¢ for 20 hourse.
4 3 89 8 n " n " 1 "
0816 " " 3 " 1 minute, or 500", or
4500 gallons, or 10 sec. ft. to a total elevation of
385.f%.

0081 cost one second ft. per minute (1.8¢ per 1000 gal, JBL.)

For 140" pumped to an elevation of 490 ft. 4 hrs. per day,
the fuel cost would be as follows:
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200 H.P. consuming 96 gals. per 4 hours, or 2880 gals.
for 30 days of 4 hrs. each:

$150.62 fuel cost
2.16 lubricating oil
100.00 engineer
252,78 total cost per month,

B.426 per day of 4 hrs.
2.106 per hour
«0351 per minute, or 140", or 1260 gals. or 2.8 sec. ft. to a
total elevation of 490 ft.
0126 cost one sec. ft. per minute.

Interest and depreciation on $70,000.00 valuation of
pumbing plant wouvld add the followinz cost to the operating
expense:

37000.00 depreciation.
4900,00 7.5 interest
’-’I—I §UO.UU
991.00 ner month
1,9773 per hour
.0229 ver minute -
.0229 Interest and Depreciation 1 minute
«081l6 Operation
2 . 1045 Total cost to pump 500", or 4500 gals. or 10 sec. ft.
to a total elevation of 385 ft.
«0104 cost one sece ft. ver minute to 385 ft. total head

.0229 | 2.3¢d per 1000 gal,

. 0351

.058 total cost to pump 140", or 1260 gals. to a total
elevation of 490 ft.

«0206 cost one sec. ft. per minute.

iile have gone over this proposition quite thoroughly, and
vie feel sure we have covered every item of expense that would be
met in installing a pumping plant of this size and capacity, ex-
cept the cost of pump-house, suction line and discharge pipe line.

e have an installation very similar to this at the
Wlestern Water Co,, Bakersfield, being three 260 H,P. engines
direct-connected to Fairbanks-llorse duplex 0.P.0.C. power pumps.
Our estimate is figured only for estimating purposes, and every-
thing is figured for that purpose, with the understanding that
vou could use these figures with the assurance that they are
liberelly hizh enough for your estimate, which you propose to
submit to your partiese.

Honing we may have the pleasure of - z0ing into details
of this provosition further with you, we are,

Yours very truly .
RPN fim PATRBANKS, 110RSE & CO.
J Tiies

{oo0o»%])
FAIRBAIKS, lIORSE & CO,
423-429 East Third Street;
Los Angelee; Cal, 12/22/15

Mr. J, B. Lippincott,
#1100 Central Bldg.,
G 1% %

Dear Sir:-

We beg to submit the followings propogition as an
addition to our former proposition on the pumpinz system for the
La llesa Irrigation District. This proposition is to consist of
a pumping plant for pumping water by compressed air, and to have
a capacity of 4500 gallons of water per minute pumping azainst a
total head of 60 £t. For this propositlon we would recommend the
following machinery:

Plant located near wells,.

2- 200 H.,P, Fairbanks-liorse Type "RE"™ Internal Com-
bustion, Vertical, lulti-Cylinder, 0il-Burning

Engines, all complete same as in our former proposi-

tion.
2- 50" x 28" Friction Clutch Pulleys.
200- f£t. 28" Dbl, Leather Belt.
2- 228" x 14" x 18" Sullivan Duplex Two-Stage Air
Compressors, Type "WJ"
2= 42" x 100" Air Receivers and fittingc.
5000~ ft. 7" Std. Pipe.
5000~ £t. 6" " "
5000~ f£t. 5" " »
26000~ ft, 4" v "
1500~ f£t. 2" " -
1500~ £E. 1" 0.D¢ Casing
Hecessary fittings for above pipe.
Laying above pipe.
Cement.
Gravel.
Freizht.
Hauling.
Ilcchanics for erecting machinery.
Board and lodging,.
R.Rs Fare.
Livery.
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The approximate cost of the above machinery would be
60,000.,00. Approximate cshippins weight, 940,000 1lbs.

The operating cinense of this plant would be somewhat
lese ia proportion than our former proposition, The o0il would
cost at 3antee ! 30,0403 per gzallon,

50 gals. per hours
$24015 cost of fuel oil, por hour.
wlelB interest and depreciation on /60,000, per hour.,
55 per hour for engzineer.
S0 " M " lubrlcatinv oil,

24,099 total per hour,

v «06825 cost to raise 4500 gals. per minute, or
«01517 per 1,000 gals.

This plant would be located as near as possible to the
wells to be pumped, which we understand are to be 1} miles from
santee, and waich are 20 ft. lower than Santee. This would make
a very easy pronosition to run the fuel oil from Santee to this
povwer plant by gravity, where it could be stored in a tank, and
then pump the o0il from this tank to the upper pumping station by
means of a force pump. For this pronosition we vould recommend
the following:

1l - 5 H.?, Fairbanks-iiorse Type "HB" 0il Engine,
compleue with all standard appliances.

40 - Tt. 5“ Sze Leather Delt.
1 - 25 X 4 Duplex Power Pump.
57000 - £t. 2" Blk. Pine.
8C00 - £t, 4" "

Ilecessary fittings.
All installed complete.

| This proposition would cost aprroximately $13,500,00.
Approximate shipping weight would be 235,000 lbs.

This pumring station would have a capacity of 6,000 gals,

in 10 hours, and would only have to be operated one dav in three -

to surply £ho necessary 0il for tkhe woper pumping station.

The operating expense of this plant would be approximately

$7.91 per day, and would cost to pump 6,000 zals. once every
tnree days ,0.00396 per sallon. Zhis would be practically about
one-third the cost to haulthis oil to the upper pumping station,

gnd rough fisuring would make 2 saving of cost on the fuel oil of

asbout gO 65 per hour.

Wle hope the data that we have given you on our Oil Engine
will meet with your favorable approval, to the extent that you
will feel confident enough in our machinery to recommend to your
parties to consider bids on this type of machinery, for we feel

- J.BL, ¥#8  12/22/18

that we can submit a proposition to your party that will com-

pare favorably with any other methods or means of pumping water

both as to first cost and to operating expense, as well as to
durability and high class of maehinory.

Hopinz we may have the pleasure of taking this up
with you further, we are,

Yours very trmly,
(3izned) FAIRBAIKS, I'ORSE & CO.
By llles

FPN /v



(COPY)
TEXX EHGINFFRING & LIACHIIERY CO.
POWER PLANT & MACHIIE S5EOP BOUIPLENT
26-128 vouth Los iAngeles Ste

20s Angeles, Cal. December 27, 1913,

r. Je Be. Lippincott,
1100 Central 3Building,
City,

Dear Sir:-

Complying with your request for preliminary
estimete of a pumping nlant to be located near La llesa,
Cal., we take pleasurc in gubnitting the following estimate:

DUTY

quired to raise 4,500 gallons per minute to an elevation of
385 £4. with 1/2 of the quantity elevated 105 £t. higher.

The cost of operation hereafter stated, is based on one unit
beinz run continually against a head of 490 ft. and onc unlt
a»ainst a head of 385 ft. There may also be included in the
power wlan®, electric cenerating units to supply current for
pumoing & series of wells situated aprroximately 7 miles from
the ~ower siation, and deliveringz the water from wells, pump--
in- the same dovm to a maximumn depth of 60 f%.

ACHLIMRY IN 2OWEZ NHOUSE

"
- -

The pwaninsy machinery in the power house is to consist
o7 two cress commound Corliss engines, crank and fly vheel
pumpinz eniznes, cach having a capacity of delivering 2250
sallons per minute ageinst a pumping head of 385 or 4°0 ft. Two
or three boilers to be supplied, the size and rumber depending
on the final decision as to the head the water is t0 be dis-
charged against, or the electrical installation installed. In
the power plant will be all the necessary superhesters, reheat-
inz receivers, condensers, boller feed appliances, piping, valves
and Tittings for the proper ereciion of & pumping plant oI this

character.

COsT

Our estimate of the cost of this plant, complete with
foundations, but not building, and without the electrical equip-
ment, would be approximately SIXT?Y THREE THOUSALD ($63,000,00)
Dollars. If the electrical equipment was added, consisting of
two 75 Kilowatt engine driven generators, dirsct conmected to
tandem compound four valve engine, with proper exciters, awlitch
board panels, etc., would be approximately EIGHT THOUSAND
(33,000.00) DOLLARS, or a totel cost of SEVENTY ONE THOUSALD

$71,000,00) DOLLARS for the machinery in the power station,

I+ is estimated that the muin pumping units will be re-

‘Sheet #2 Hre J. B. Lippincott 12/27/15
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L Thg cost of aegﬁn (7) miles of transmission, tozether
v ;rangformers, would be snproximately EIGHT THOUSAIL
£8,000.00) DOLLARS., AR RS

PURBLIE PULPS AT WELLS

. The cost for a bored well turbine pump of the highest
efficiency pattern, together with the necessary motor, belt-
ing, erected complete, and having a capacity of fifty'(50)
inchoq of water at a maximun depth of 60 f£t. will be FIFTEEN
FUHDQLD (%%500.00) DOLLAR per well, or a total cost of FIFTEEN
PHOUSAND ($15,000,00) DOLLA:S for ten wells having a capacity
of 500 inches. 3

COST OF PULPING WATER

Assuming that the electrical equipment is installed in
the power house, and the current supplied for raising 500
inches of water 60 f£t. from the wells, and that the power house
elevates this water 1/2 by pumping constantly to 385 f£t. and
%é%lg? 490 ft., the cost of operation would be approximately as
VS )

0il required, 122 gallons per hour, cost at $1.00 pe
barrel $2.9§ per hour. Tiree engigeers aﬁ’$5.00 pereday EQTOO
and one at $5.00, equals 60d per hour. Oil and waste, 10¢
total cost per hour's operation, $3.62+ Quantity of water’
pumped 270,000 gallons. Cost per thousand gallons .0138.

~ The above figures are preliminary, but are sufficient
we belisve %0 cover any requirements for machinery you may '
find necessary to put in. If there is any additional informa-
?1on.y9u may desire, kindly advise, and we will take pleasure
in giving you same, Awaiting your ITurther favors, we are

Tours truly,
TERRY ENGINEERIUNG & 1IACHY. CO.

mada Ty ! 1 - .
.I.D\J-Ulu Blr ‘.i.‘ e Mo bmlth..



(Copy)
KROGH MANUFRACTURING COLPANY
Manufacturerc of
PIIIPTING MACHTIERY.

Enzinecers and Contractors.

Los Angeles, Celifornia, Dec.29, 1913
Mr, Jo. Be Lippincott,
1100 Central Bld2e
Cite

Unless otherwise specified deliveries are F,0.,B. owr factory, Our prices
are suo]nct to chanze without notice,and are made for prompt acceptance.
A1l orders are sccepted subject to delayo occasioned by accidents, strikes,
fire or causes beyond our control, and with the understanding that while
300ds proving defectlve wvill be ren]aced F.0,B8, our factory, "NO claims for
dama*es or labor will Le allowed unless previcusly authoriz ed in writing.

Dear Sir:-

As pner your request for pumping machinery to go into 16"
well, with a total head of 60 feet, we submit the following:-

1l - 13" 0.0, Xrogh automatic water balanced deep-well Turbine
pumm, direct cornmected to & 15 H.P. 1200 RPN’ 3-phase
vertical motor, installed on concrete foundations. Pumps
to be 70-ft. from the surface and deliver water 10 ft.
£ron pumps on the surface.

These pumps would deliver 50 miners inches of water at
17 or 18 cents per hour; at 1&d pef kilowatt hour.

For the above service we name you 2 price of $1398.00 each,
this estimete being for pumms installed in your wells not more than
S5 miles from 3antee, San Diego Co., Cal. This price includes pumps
installed complete with motor, but does not inclvde electric wiring)
In order to enable us to make the price above quoted, it would be
necessary thet we receive orders for at least 5 pumps to be in-
stalled at one time,

Trusting this estimate will meet with your approval and
that we may have the opportunity of submitting bids in the future,

we remain

Youwrs very truly

(sizned) Krogh Mf Coe
VH/L = By F.oL. Bmerson

CHAS., C. MOORE & C 0. ENGINEERS.

S et e g N e

Los Angeles, January 5th, 1914

Mr, J: B. Lippincott,
Central Building,
Los Angeles, California.
Dear Sir: -

e hand you herewith specifications covering complete
pumping »lant for La I'esa, California, This plant to have a
capacity of 500 miner inches pumping azainst a total head of
4775 Yo have mede up an estimate coverinz the cost of this
pumping station and find that it will be approximately 74,000,
This price does not include building, machinery foundations,
fuel o0il atorage tanks, pipe lines outside of building walls or
air 1ift equipment: +the cost of the air 1ift machinery will be
given independently in this letter. |

As we understand the operating conditions of this plant,
the main pumping units will be required to pump three-fifths of
the total amount against a head of 357', amd two-fifths of the
amount against a hecad of 477'. Ve hafe designed a yplant with two
pumping engines, cach heving a capnacity of 200 miners inches pump-
ing against a total head of 477'. When it is required to pump
into the low lovel reservoir the steam pressure will be lowered
so that one or both pumps can be operated with the best economy

while pumping at its maximum cepacity. In case it is desired %o



vamry into both resoryoirs at the same tine the lower steam
ﬁresaure will be used, one pump handling 250" into the low level
;eaorvoir and the other 200" into the high level reservoir, and
when the low level reservoir is cut out both pumps can be switched
to the high level reservoir, the steam pressure raised and then
each will handle their maxirmm capacity of 250" against the 477'
head.

Regarding the amoun%t of fuel required, advise that the
total quantity of oil per year required by the plant when the high
1ifv pumpinz engine is pumping 200" agains? 47" and the low 1lift
en ;ine is pwmping 250" against 357', 24 hours per day, 365 days
ner vear, would be 14,176 barrels of oil p2r year, This is the.
maximma amount of o0il required under any condition Qf operation,
since if beth pum-ing units were operating on the low 1ift head at

3 L 25 it wov ‘equ S horsepcwer and
full capacity of 250", it would require less boiler X

less fuel. fhe nortion oFf this 0il chargable to the separate units

wnder this condition of opcration would be 7340 barrels per year to

the nizh 1ift pump when deliverin3g 200" and 6856 barrels per year
to the low 1ift pump when delivering 2507, and with o0il at $1.00
oer barrel, would meen witk the high 1ift pump .the cost of 10¢
per inch day, and the low 1ift pump 74¢ per inch day.

Assume that we add $6000. for bvilding, and $3000. for

machinery foundations, the total first cost would be approximately

$83,000.
Fized charges of 155 of £83,000. equals $ 1O’V90'88
Svpplies 600.00
stor 6,000.
Fuel 14,176.00

Total cost per year "9 31,5666.00

s,

This is equal to approximately 11-3/4¢d per inch day,
while pumping in proportions as given above.

The size of the huilding required for the main numping
plant will be approximotely 47" wide by 82' long by 20' hish
underneath trusses, ~If the plant was extended for double this
capacity it would double the size of the huilding. There will be
required for foundations Zor 21l of the machinery in the main
pumping nplant approximately 5300 cu. ft. 0f concrete.

In regard to raising the water to suction line we would
suggest that an air compressor plant be erccted near the wells.,
For this plant there will be required two motor driven air
compressors, cach sufficient to take care of the total capacity of .
the main pumping plant: each of the compressors will require
about 150 H,P. motor tc drive same, motor to he belted to the
compressor. - The cnst of this compressor station will be
approximately $18,000.00, exclusive of building and foundations.
Building required will be about 35' wide by 707 long. Inowing
the cost of power at this point you can estimate the cost of
gettiny the water to the main pumping units.

frusting this will give you all informotion you require
at this time, we are
Yours very truly,
Chas. C. lioore & Co., lngineers

B:\;' We We Smith.
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