oAl DIEGO, CALIFORNIA, liovember 20, 1917

Col., Ed Fletcher,
Lgr Cuyamaca VWater Co.

Jen Diego, Calif.,.

Dear oSir:-

In accordance with your instructions I heve mede &n
investigation of the net safe yield of the Cuyamece Vater
Company's System with special reference to the amount of water
available for sale to others.than your present consumers.

Iy conclusions appear on the followinz pages.

Very truly yours,

.}TY\J'M}ZI/

Assoce. llem, Am, 50Ce¢ DBivil Enzineers




BRIEF DESCRIPTION OF SYSTELL

Cuyemaca leservoir

At the head of the system is the Cuyam2ca Reservoir
located in the Cuyamaca llountains, about 40 miles, in an air

line, from San Diego.

Lree 1lo0ded —=ecrmmccccccrnnn——- 978 acres
Cepaceity ~—wememecccccc e n e 11,595 acre feet
Area of Vatershed ~--ecemmccccae-- 12 square miles
Zlevation of Outlet above sea

level —-mmmcccccmccnccccc e - 4,600 feet
Outlet tower —cecmcccccccccccccc-. Brick
Outlet Tunnel —=cccemccccccccccan- llasonry
D £ Earth Fill

The reservoir remeins closed during the greater part
0f the year only Dbeing dravm upon wihen the free flow of the
sen Diégo 2iver is insufficient to take care of service requirements.
Water from Cuyamaca Reservoir flows down the channel of Boulder
Creek, 2bout 12% miles to the junction with the San Diego River,

immedistely avbove the Divertinz Dam,

Diverting Dam .
Aree Flooded ~-cmmccccccccccccc——- 10 acres
Capacity ~--memcmccccc e e 69 acre feet
Zlevation of outlet above sea level 803 |
Zlevetion of spillway ~-eccccccccw- 813 :
~rea of Vater shed ~-ecmccccccccae- 92 square mile
DEIN mm e e e e o e o e o lasonry

At the diverting dam vegins the flume, which is the

mein transmission line of the system.

2
llain Flume

Vidth -ecmcmccccc e e e e 5 ft. 10 in,
Depth (linimum) -cmccmmcccccccccea- 22 inches
Grade per mile ~—weccmmcccccccnnn—- 4,75 feet
Redwood Ilume, Length ---evcccececa-- 30,37 miles
Steel I'lume, Length ~-ccccmmccceea- O.48 ™
Conerete Conduits, Length -eceeceece- 0,32 ™
Tunnel Approaches, Squére lasonry

Conduits, Length -eecccccccnccce- 0,30 =
Tunnels, !asonry Lined, Length -=-- 0,79 "
Steel Syphons, Length -~eecccccccce-- Os7T ¥
Concrete Syphons, Length --ececcecce-- 0.2 "
Total Length of !ain Flume --eeee-- 33.07
Capecity of Flume ----ecmcccccccca-- 31 Second Feet

At about the sixth mile the main flume is joined by
the South Fork Feeder, bringing in the waters of the South Fork

Creek, which has a drainage area of 44 square miles.

South Fork Feeder

Redwood Flume )

20 inch Steel Pipe ]Parallal lines - length 0.48 miles

Steel Flume ~=eecccmmcccmcccc e e —————— 0,47 M
Total Length =cemcmcccccccccc e ——— " 0.00 "
Capacity ~=emmmcccccmcmc e e 18 second feet

El llonte Pumping Plant

At the sixteenth mile is located the E1l Ilonte Fumving
Plent, having a capacity of 2 million gallons daily. The plant
consists of a 200 H.P, electric motor direct connected to an
8 inch, 3 stage, centrifugal pump. The suction lines are connected
to 22 3-inch cased wells and to 3 open curbed wells, 12 feet in
diameter. This pumping plant discharges directly into the m2in

flume.



Sucalyptus and lurray Hill Reservoirs

At the end of the main flume are loocated the Bucalyptus
and lurray Hill Reservoirs, having & combined capnacity of 153 acre

feet.

Zucalyptus _lurray Hill

irea Flooded in fcres ——cceeee- 3 12
Cepacity in acre feet ~eceevece- 26 127
Zlevation of outlets above sea -

level -—mccmccmmcmceeeee o 620 620

Jams are both of earth £ill type.
These reservoirs serve as rezulating reservoirs for

Tlume water.

L8 lesa Reservoir

at the end of the mein flume there is loceted the inlet

- -

of the La Iese Ditch, 3-3/4 miles lonz, which conveys flume water

to the La lesa leservoir.

A28 Flo0ded—cccrumcuans DT T — 205 acres
CapaCity ==memcmcmmmmcc el 6,750 acre feet
drea of water shed -ccccccncacaceas 4% sqe miles

Zlevation of outlet above sea level 440 feet

Lype of Jem - Concrete Imltiple Arch.

Jistribution Pipe System

“rom the Zucalypius, Iurray Hill and Le llesa Reservoirs
The distribution meins extend for a total of over 50 miles.,

Zhe pipes vary in size from 24 to 1 inch in diameter.

lTerritory Served

The ferritory served includes the El Cajon Valley,
City of El Cajon, City of La llesa, City of East San Diego, &nd
& large unincorporated territory lyinz east of the limits of %the

City of San Dieppo.

Het_ggfe Yield

The most exheustive and reliable determinations of tne
net safe yield of the system were made in 1912 by 2. Z. Earroun,
Hydraulic Ingineer of the Railroad Commission of the Stete of
California, and by Charles H. Lee, of the Los Anzeles 4umeduct
Zngineering Staff and of the United States Geolozicsl SUTVey;
also again in 1915 by lr. Lee,

The 1912 determination, made independently by llessrs.
Harroun and Lee, showed a2lmost identiecal findings by both enzin-
eers, that is, 3,707 acre feet or 256 miners inches continuous
flow.

The 1915 determination, made by Ixr., Lee, shows & nect
safe yield of 35,472 acre feet or 320 nine months miners inches:
and in addition, that 3,872 acre feet or 356 nine months nminers
inches of winter flood water could e delivered at the end of the
system, making a total of 7,344 acre feet per year., At the time
of this determination, there vas no availeble reservoir cepacity
for this 5,872 acre feet of flood wator, and it was therefore
necessary to divide the yield &s showm,. Iow that the construction

of the concrete multiple arched dam at ILa ilesa Reservoir is



practically completed, and the reservoir capacity increased from use during the same months during 1916, in spite of the faet that

1,187 to 6,750 acre feet, there is ample storage room for all 1917 was & year of less rainfall than 1916. It is therefore

flood waters delivered to the end of the system and the yield probable that a requirement of 80 percent of the 1916 use will

becomes an available one of 7,344 acre feet. glve a very fair average allowance to take cere of requirenents

It should be borne in mind thet since the 1912 deter- of present consumers.

minations were made, the system has been improved by the con- The following table gives by months the ectual use in

struction of the El llonte Pumping Plant with a ocapacity of 2 acre feet during the season 1916-1917 and the probable average

million gallons daily, end & second syphon at South Fork which requirement for consumers for the same period.

increases the capacity of the mein flume from 18 to 51 second frobable Average

, Total Actuval lequirenent of

feet, . Use Consumers
«fter a2 study of Ir. Lee's 1915 determination, I see no gﬁﬁ;ﬁggr ig%g ggg Ac."Et. ggz Ac."Et.

reason whay it should not be accepted as safe and conservative, end ?gggggg? %g%g fgg : %gg :'
believe 2 revised and detailed mess curve study of the entire Egﬁﬁgary : %gg z " %gg :
question would give only slizhtly different results even wihen ﬁg;il E %g% 2 ; %g% :
the large flood discharges of 1916 are taken into consideration. ggg; g zzg : g'zzg :
It is however probable that the yield would be increesed somewhat ggggggber A ggg : _? égg .
D7 2 more extended use of the El lonte Punping plant than lr. Lee Potals 5, 555 - 5,075 "

BARES. DA SRS # = Use under new rates. Teken without deduction,
The probable requirements of present consumers will

nave to be determined by 2 study of use in previous years. The

use during 1916 probably furnishes as nearly a fair éverage as could

be obtained except for the fact that an increase in rates was

granted the Company by +the Railroad Commission and became effec-

tive april 1, 1917. This increase in rates hes worked out to

decrease the use of vater by consumers and for the six months

from 2pril to September, 1917, the use was only 73 percent of the




In view of the foregoing I conclude that
The Het Safe Yield of the System is --- 7,344 acre feet

The average requirement of present con-
Swners 18 e 5 e G o G G e e S G B G O B G G G S 5 G S G S S o= 3 075 " "

The weter available for sale to others
than present consumers i -e-eecemcmecmea- 4. 269 v
Zxpressed in gallons, the amount available for sale
to outsiders is 3,800,000 zallons per day.
4 smell scele map of the system and a print of .

Lee's final tabulation Ffor his 1915 determination are attached.

J'Mfw

L8S0Ce llem,imeS0ce.Civil Engineers,

Il . T
e
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CUYAMACA WATER COMPANY

ESTIMATED YIELD OF CUYAMACA SYSTEM WITH FLUME CAPACITY OF 31

QUANTITIES IN ACHE-FEET.

SOURCES OF SUPPLY LOSSES
Run-off of Pumped from
Cuyameoce. Run-off of San South Fork gende of La Mese
Regservolr Diego' River at of San Diego San Diego Boulder Trensmission Reservc
SEASON Dreft Diverting Dam River River Creek in system Evepore
94-9b6 1663 10804 281 0 497 1226 , 2k
%395-96 © 1949 6199 199 0 586 779 3C
1896-97 2169 6650 503 0 649 869 S
1897-98 1962 2560 2156 0 590 417 30
1898-99 1723 909 350 gk 1993 518 321 22
1899-00 267 609 0 ~ OE6% 77 £40 27
1900-01 433 2961 646 1476 130 464 29
1901-02 16561 2690 432 308 467 438 27
1902~03 1391 47056 1322 _ 296 418 ° 719 24
1903-04 1676 470 s WA T 21656 473 268 | 27
¢ ~1904-06 0 7063 1736 1661 0 965 - 24
19056-06 1144 9601 2098 0 J44 12560 27
1906-07 0 13636 1682 0 0 1632 24
1907-08 947 . 9640 1960 0 285 1227 34
1908-09 1531 : 9200 594 0 460 1087 33
1909-10 14563 | 7727 1497 0 437 1026 31
1910-11 1643 5607 1603 0 494 - O 28
19]11-12 1905 . 5238 1067 : 0 672 764 T - 26
1912-13 1643 4396 7956 0 454 630 32
1913-14 1334 5564 1287 0 401 780 28
1914-15
Average 1313 5811 892 568 394 792 29:
Average 7 :
including Ls
Mese Runoff
BOTES: - This tabuletion ias 2 summary of the results of a detailed mass curve study, by months, of sm

gystem, egsuming that the system exists ag it is to-dey, with the exception thet South Fork giphom
feet, and that South Fork feeder is incressed to 8 second-feet capacity.

The following deta was used: Cepecity of”Cuyamaoa Reaefvoir, 10,800 aocre-feet; Combined oa;
Regervoirg, 1,639 ascre-feet: Gross amusl eveporation from Cuyamece Reservoir 79.55 inches. 2nd

-

Creek, 30% of Cuyasmeoca dreft; Loss in transmission through system, IQS; draeft for high end low sc
September and 1.12 million gallons daily Oatober to May; Draft for flume consumerg, £.1 million £
gellens deily October to April; PFull annusl service requirement 3,471 acre-feet, of which 1,804 ¢
high and low gervice consumption; Daily flow of Sen Diego River &t Diverting Dem 1898-99 to 1913-
(summerized on Exhibit 4-6); Monthly run-off of San Diego River 1894-95 %o 1897-98 end South Fork

Cuyamece Reservoir es per Exhibit 4-5; Maximum pumping capscity 3 milliam gallons deily (9 eo.ft.
feet, Averesge dry yeer run-off 70 acre-feet.

It wes essumed thet Cuyamsoe Reservoir 1s only drewn upon when run-off at Diverting Dam is ir

Cuyemece Reservoir dry Key 1, 1899 to Feb. 1, 1901: July 1, 1904 to Jen. 1, 1905.

throughout the 20 yeers. Water in

La Mese Reservoir never without water in storage during whole 20 yeer period.

C 0K C

NET SAFE GRAVITY YIRLD, Seeson 1897-98

NET SAFE GRAVITY YIRLD, Seeson 1901-08 - ________________ _~

AVERAGE NET SAFR GRAVITY YIELD ------oo-ifoeoo______________"77777°
NET SAFE YIELD LA MBSA RUN-OFF --c-ccoeeew .

ggg g:gz GRAVITY YINID OF SYS®EM ----—--._ o . .. . _ .

FE YIELD OF SYSTEM INCLUDING 29 MINERS INCHRS P
CAPACITY FOR 9 MONTHS ool
PRESENT INSTALLED PUMP CAPACITY

T
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=
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]
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‘----—------———-—-——-__-.—
-

-—-—-—---—----.-—--—-
-

- _--“‘—_------ — e ----—-----—-- —
— - ol - —

-——----;--—-—_—-—a—--—“——-—q—
it T T p——

HENCE SYSTEM IS ADEQUATE TO DELIVER IN THE AVERAGE DRY YRAR
& SERVICE R EQUIREMENT OF 320 - 9 monthe miners inches
(151,269,740 oudbic feet per annum.) :

ALSO THERE CAN BE DELIVERED AT THE ERD OF THRE SYSTER IN EXCESS OF

THIS SFERYICE REQUIREMENT, AN AVERAGR -
Miners Ineches, (3,878 acre-feet K or 3?%6356 Y months

m
per day), of winter or flood weter. S Salisas



CUYAMACA WATER COMPANY

ESTIMATED YIELD OF CUYAMACA SYSTEM WITH FLUME CAPACITY OF 31

QUANTITIES IN ACRE-FEET.

SOURCES OF SUPPLY LOSSES
Run-off of Pumped from

Cuyameoe. Run-off of San South Fork gende of La Hese

Regervolr Diego' River at of San Diego San Diego Boulder Trensmission Reservc

SEASON Dreft Diverting Dam River River Creek in system Evepore
94-9b6 1663 10804 281 0 497 1226 . 2t
%395-96 " 1949 6199 199 0 586 779 3C
1896-97 2169 6650 503 0 649 869 £<
1897-98 1962 2560 2156 0 590 417 30
1898-99 1723 909 0 e 1993 518 321 22
1899-00 257 609 0 2262 77 £40 27
1900-01 430 2961 646 1476 130 464 29
1901-02 16561 2690 432 303 467 438 27
1902~03 1391 47056 1322 _ 296 418 ° 719 24
12g3-04 16756 470 TN S ) : £1656 473 268 | 27

- p )

1904-06 0 7063 1736 1661 0 965 - 24
1906-06 1144 9601 2098 0 244 12560 27
1906-07 0 13636 1682 0 0 1632 24
1907-08 947 . 9640 1960 0 285 1227 34
1908-09 1531 ; 9200 594 0 460 1087 33
1909-10 14563 | 7727 1497 0 437 1026 31
1910-11 1643 5607 1603 0 494 - - OO 28
19]11-12 1905 . 5238 1067 b 0 672 764 B - 26
1912-13 1643 4396 7956 0 454 630 32
1913-14 1334 5564 1287 0 401 780 28
1914-15
Average 1313 5811 892 568 394 792 29:
Average / :
including Lsa
MHese Runoff
BOTES: - This tabuletion is = summary of the results of a detailed mass curve study, by months, of sm

gystem, egsuming that the system exists ag it is to-dey, with the exception thet South Fork giphom
feet, and that South Fork feeder is incressed to 8 second-feet capacity.

The following deta was used: Cepecity of Cuyameos Resefvoir, 10,800 aocre-feet; Combined oa;
Regervoirg, 1,539 acre-feet; Gross smmusl eveporetion from Cuyamece Reservoir 79.55 inches. and

Creek, 30% of Cuyasmeoca dreft; Loss in transmission through system, 105; draeft for high end low sc
September and 1.12 million gallons daily Oatober to May; Draft for flume consumerg, 2.1 million £
gellens deily October to April; PFull annusl service requirement 3,471 acre-feet, of which 1,804 ¢
high and low gervice consumption; Daily flow of Sen Diego River &t Diverting Dem 1898-99 to 1913-
(summerized on Exhibit 4-6); Monthly run-off of San Diego River 1894-95 %o 1897-98 end South Fork

Cuyamece Reservoir es per Exhibit 4-5; Maximum pumping capscity 3 milliam gallons deily (9 eo.ft.
feet, Averesge dry yeer run-off 70 acre-feet.

It wes gssumed thet Cuyamsoe Reservoir 1s only drewn upon when run-off et Diverting Dam isg ir

Cuyemece Regervoir dry Eey 1, 1899 to Feb. 1, 1901; July 1, 1904 to Jen. 1, 1906.

throughout the 20 yeers. Water in

Le Mese Reservoir never without water in storage during whole 20 yeer period.

c oF C

NET SAFE GRAVITY YIRLD, Seeson 1897-98
HET SAFE GRAVITY YIRLD, Seeson 1901-08 -----.__________________°~
AVERAGE NET SAFR GRAVITY YIELD ------ou-ifoeoo____________ 777777
NET SAFE YIELD LA MBSA RUN-OFF ----vc-w--.
;sg gﬁm GRAVITY YINED OF STSBENM - --oilcl @ oo oo 0 T

FE YIELD OF SYSTEM INCLUDING 27 MINERS INCHRS p

CAPACITY FOR 9 MONTHS st

PRESENT INSTALLED PUNP CAPACITY
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HENCE SYSTEM IS ADEQUATE TO DELIVER IN THE AVERAGE DRY YRAR
& SERVICE R EQUIREMENT OF 320 - 9 monthe miners inches
(151,269,740 oubic feet per annum.) '

| | EXCESS ©
THIS SRRVICE REQHIREHEHT, AN AVERAGE OF 356 - 9 months :
Miners Ineohes, (3,878 acre-feet, or 3.36 million gellone
per day), of winter or flood weter.
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Business Records - Reports - Faude, F.M - ""Net safe
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