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lon o spout 800 feet; = flume line 3l.4 milen in length of which
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Deé mi. nre tunnel, 0.76 milos =teel ayphen 2nd 29,84 niles wooden G 11.29 milec below diverting dam, at Los Coches 21,09 miles
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; ciwe ot the Jommany'a onre sbout 1000 feet bolow Ghe die long and 10y inches high, whose Jower cedge wons vractiecally flush
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mla for weirs vdthout end contractions, The resulte vwere obvioualy
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Fron this assweod eveperation record and the area of waler Ssula
Lo in thorecorvolr for various gapo holghts (Diagrowm 1,018) Tablab
G and 9 soro yXopared chowlng rosurvolr losonen LY uva;oruti&n Anoi. i
SONGHE 10F e snborvads of ond Iugt.e By oxacination of ronarvolr stegoo
Jaring the _oricd Hay 1855 to Doooubor 1806 whon vrogipitation and Pl
OFf wus swaldi 1t was Jowal Lhal Feom Docenber to Mav inolusive, whioh

{5 tho noreal rainy seasen, roosorvoir losses are about squal to the
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Aion aunem by Tables § snd 9, During June to Hovenbar, oWOver,
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ronarvoir 1089 8 9i0, 94 evauoTraticn lessos frum 30 to M d” Tiiie Juste

£1725 Lho paswaiticn that evaporabion losg is tha izportant ono during

she roainy scagon, anl podnts to thne very aotive loas by Lrauspiration

Fro. vosotation anl scil gvaporation during the dry sousoll, “his is to
se5d Fvow $he shallow sauogsr 1ilo shape of the roservolr,

A Qonvonient mapner by whichh $o etwly storage oonditions at
vaaasn a fTa howas ocnstrusted abowing Hho acsount ot vater in the
suvolr oach day for tho whole poriod of regord, and above this graph
shovin: the depsh of preoipitaticn caoi day nt'the dna, On tho graph
¢l rasorvoir stagn dho draft was slasted by months for eadh yOulX. Dreit
umug;ly cunwness lote in lay wad gontinuss to jpevaabor. [enco reagarvelr
1g3sca Jduring the poricd June 4o [ovenbor word ontuin;bid Ly ocaling the
11stanee brhuesn the dralt line and o horizonial line drawm LE0I thO_
Crest of tho zcnuxl wave in the srayie A table was then- propured for
tetal irgf., and wasto, (Poxr computation cf waaste
sag tabios 12 & 13,) rosarveir stage on the firat day of the mn;th,
poin or loas in ctorazse luring the monsili, mean are ex;ouod;'avu@or; /'

‘ion anl othar lossan and finazlly thoe ccaputed rn-0{f, A Buamq:Y:Of
tnouiction Ly seasuns is given in Téble 14, The cat ctriking
sonasluaion £ro- 4ho date 18 thet 55% of the water stored in Cuyausaoa

3. The nveragze Tuneoff ls about 0,49 sccond fect 10T

-l
or D,2 suoonl feet total, Of-thiu 7% was waste, 50% draft und 5€% rose.
voir 1ldsa, The avoraze drait wus 2,4 nosont f£90t or 100 H.I. Diagranm .
1,014b ohows tho aggrogato annunl runeoif and dralt 167 sguare inch for
the poriod, anl is uscfvyl in waking yleold cowputations, The dotis INe
didatos that the storage vapoaity ot Cuyamaoa i wuply sufliciont to rte
gulate the run.off Lut that ruudrvolr lennosd are vory s:1ceanivo,

HULNR CNEEX LOSSES,

Tha ohennol ¢of Bouliox Creel in linad it
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treop and ehrubg and in
nortions ohoksd wite grass, There uX6 also 1oro or losd poreus [oTlfe

tionn f£illing the ounyon wobtven olong the lower heldy, whiclh aboserb wal®

by percclation, The ldase suifored by Cuyaunsoa water in paseing iown thlls
ghanrol is ceunsiderablo, ovon though there is a contribution freow cprings
and soopuse in cortain short seoticns, an? eardy in tho _orvicd of drait
ar durface run-.oif,

The basis for computation of tiuls loss in pust yeurs avo o sciies
¢f gonparative moasurements made August 1ath vo 10Tk, 1910 at Cuyouon
fan and th0 mouth of Boulider Creck aund the maxirmum amount ol wator
shioh 12, liverated at Cuyamaoca, will b2 ocowupletoly loct bafora'rcash.
ing Divarting Dau, The lettoer quantity was detourminod to be about 0.0
socond foet iy compuring the effeet off ineroaso in draft su Owyamada
frow a020 to £ or % seccond foot uwpewn acorxres;onding luercuse in Lhe rate
ol divorsion ai Divertins Dan, Tho averago dralt Zor the porici Aujust
13th to 10th waes 9,50 seoondi foct =nl the averago fiow at tho wouth: ox
Bouldor Creel as maasurcd in a standard rectansular weir LT.4 Ssce Fl.
giving loos of 1,96 sea, ft. From this dedn, Dlegran 1,010 was OCTe
struotod agcoxdling to the ;rinnipleu develope ! in the Qweas Valioy éx_

poxduonts wmadse Ly the Los AnaaL.a Aquoduot (Sce Enjlnecring Hows, AyT,

21, 1610). TWith this diagram tho avorago monthiy 1ralt at Cuyamaca
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the measured draft and measured flume diversion it is found that
Divorting Dan is Ir.:. Cuyamaocs anl ocvap ;u'Ln.;Atha loas agiroes clowoly
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4
3.
AU

0

W

Touoet luring yaears shon the ruts of dralt is small, Tie average

1% Supe T nermal Wil avovo nermal years it 1o about 249 and for

¥2uars 0lor nermal besween 35 and <05,

YIELD SAi DIEGO RIVER AT DIVIRTIHG DA,
ta comutation ef yiold of tho 9L sq, milos of drolvngo area of
Jicgo Hivor > Divertin. Dau oxolusive of C.yauaes was baned oa

ge BRdght reoerda anl sshilmates ot the dam cndtho rating survos

GiL ova raready hoen desoribod, The raccrds eovars the pavind Jan,

bio pase,  The Goumpunyts rocords wero sewrched, daily psuge heights
sraed al daily seticates ol wasio over daw or trarougn gatas noted,
weBdd VALET a8 slloindicd b publtrooting the corroctzsd drafs frow
avunt diverted oy the flwae, (8co table 23 to 27 inclusivey, A
ST Ly years is given an Table 2, ant ghows thn xean (uned 'd, 66X
Suyaoad.s, te b2 17,50 soc, It, or 0,10 ses, It., por 54 mi;
Fa9le 09 1t is shown $hat the average runeoff a4t Cuyamaca 1a the
Lor She _oricd 18034 tc 181lal: ac for the poaricd 1828.¢ to 1511
(000 by uodng the raeglics of annual runeoff to tho 18 yoor mean ok
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(8.4 3,F,) 1In the yesrs 1901 to 1903 (corresponding te the se=sons
1900-01, 1901-02, 1908-03,) when the run off sverrged 62% of the
normel the flume diverted 4.4 mee, ft. or 524 of the nomal
divoreion; #nd in the yeurs 1899, 1900 rnd 1904 when the run-off
aver:ged only 10% of the normel the flure supply wees 868 ne. ft.
(1.2 o0.2.) or 147 of the normvl iversion. Teferring cgein %o
toble 29 it 19 seon thot 6 yerrse out of 19 were rbove normel, one
WeS norm:l, 8 modersctely dry ond 4 very dry. This 19 yery teriod
includes ¢ period of nine yeers drought which probobly will not
ogour cgein within ¢ generction but cven vnder most fivorable
eondjtions ths proportion of wet yeure in o long eeries is less then
h=17, ilenoa the preseni pywmtew is =ble e visld 6073 - c. ft.
(8.4 a,f,) por anmnum less th m palf the time., 7he abvioua remedies
are «ddjtioncl oforoge of flocd woters in the mount ina or yumping

irom the gravslcs



CONSUEPTION,

The amount or vater actunlly sold from the system jis measured

sl wonkth aad & record of this io available fosr several years past,
Lor delirored to conzumers fTrom the flume is moasured through

rectonular oriTices under a coustant head ¢f 4 irches and rerported
30 1Ry .1, At vu:c rate of one :iner's inch to one 53-* n, of

opening. These orenings vary from ore to three inches in derth and the

nt ic a2ajuocteble. ‘tater delivered from the reservoirs and the high
-nt 1aw -ervice ipe linen iz  easured by meter. Tables 352 to 35

3we the cetusl consumption by nernthe for the years 1909 to lvl2,

7+ will be noted thnt the flume celigered 50,0 the high service 97, end

low =orvice 12: of the total. The avaerage annunl comeumption during

ol supply was available was 2006 .1, cone
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ipunours £1av or 3702 se.fte In 1821 it wae 2C8 1,1, Or 3008 ac.l't,
ne raluse  are 624 and 8458 of the corresronding anount diverted at the
Iver van kotnl lozses in whie flume and in storase between diverting

o =md the cistrinutine neters was therefore 38% in 1008 and 1910 and

16%5 in 1911, he fa2lling off ol losses in 1911 was due preobably to
ropnir wl done on toe flue from June to September. In this

rtion ttic of interest to note the results of current meter

)

e 1 . e .- - Rrp— 2T a St LS, ~ -1 Yy .
suremonta mude supguat 20, 1912, zt Chocolate and lLos Coches gaging

=tins, The lengnt of flwie in %hiz scetion is 9,54 mjles. The

gcharze =t Chocol-ie =t 2¢, .. was D, sec, b, 2ud =t Lo Coches at
5.20 Tl 4,7 vec, 1%, he time recuired for prassege of water between

twy wmoicts 38 sbout B hours so that the same water was not
ppagurad but o rditiore wvere Teirly condant. Deductiong a diversion

1oz i3 0,38 aec.ft, or 0.040 pec.ft per mile,
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For.the full léngth of the flume this would be 1,20 Sec.ft. loss in
total or about 204 of the amount diverted.

The monthly distribution of consumption is shown by diagrams
1.009, 1,010, 1.024, all of which have a marked agreemcnt,
Congidering the distribution of total consuption the following can
be said. The greatest consumption occurs in the moniha lay Lo
October ineclusive. The maximum is about 356 ! ,I. or 140 of the
annual rate of consusption of 256 l.I. The snallest consugption
occurs in tne months December to March inclusive which zre the
months of pgreatest rainfall. (See table 2.) The normal minimun ie about
901:.I. or 35% of tie annuul. The moiths April snd Yoveumber arc inter=
medizte betwecen meximam =nd wminiiu.

in thia connection %8 it should be noted that a con
inchgives %he concumer the right Lo demand & full Biner'es ineh of water
whenever he so degcires but not the »rivilege of accuwulcolion. iience
with tre variation in consumptlion noted on dizsgranm 1.024 the conpeany
does not have to provide a cortinuous flow of sc nzny contract inches.

T™ae eondition is zralogous to that of 2 hydroclectlic power
pdant carrying a municipal load. /A company operating such o ~lang
may contract for two e®» two ond cone half %he continuousn ouput of the
plant bu providing daily re/uiation of the water supply and =djusting

i -

aer's inches

bt

the rate of output to the demund. lience in talking of
continuous flow it should be remembered that this wiater i=s zctually
delivered ot a much greater rate than the continuous flow in the

period of mexXimum demand and at a lJess rate during the rajuy scason

when there is a very small demand.

Fal
WL? DA

There are turee types of conoumption from thoe systen, irrigate

ion, domestic wholesale and domestic retail. (B8ee Table 36) THe
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gonsumption, !

s, iv frrigation, 47 1» domenstic whole=

nbld 36 unr rropared by Jdeter ini '
norceapitn conpumetios of 1100
“\ Yy ing Lha vate to L taotel Ponue
v, Whe hizh eeyviee una the low aoorvioce.
. vanitn var o4 yy bhie populie
(‘]. Yy Lite Hiocn servigee 15U und b:, by
wera in $rrigation 42 shovnm on Yable
* khig lundo irrigeted on Table 40, 1t will
1w nervice vwiere tha use 1o largely
T % o Mtyvur Iend the duty of water I8
.1, irn 1v10 when the aupply vas ample
OPLL he cindgmun duty ocourraed
~m J11.9 neres wer U7, for lacde buill up
dupns freite guty roortoy
10075 aeres £ ad e
- s b o "Ui_JU
y st bde i § } ol i O =i

SUMMARY STATEMENT ON WITNESS ST.FD BY C. H. LEE, HYDRAULIC
ENGINEER,

REGARDING AVAILABLE WATER SUPPLY OF OUYAMACA WATER COMPANY SYSTEM.

At the request of My, V., S, Pogt, I have undertaien a thorough
hydrsulic study of the existing reservoir =znd flume system of the
Cuyamaoa Water Co. for the purpose of determining the smount of
aveilable water supply ond the amount used by the consumers, The
basie for the studies hus been the original records of da’ly depths
of weter in reservoirs and in the flume at Warious places, zs kept'
by the San Diego Flume Co. a2nd the Cuymmsaca Vieter Co. The measure-
mentes of reservoir depths have been converted to volumes by preper-
ing capacity tubles of the reservoirs from the original survey.

The retings of flume sections medc by the Water Rescurces Eranch of
the U. S. Geologleal Survey are the basis of computstvions of flow
in the flume. The computctions of dreft Prom Cuyamuca Reservoir abe
based on carseful weir ratings mede by Mr, E. W. Cese ond myself.
Flood weter quemtities are estimates by gate-keepers at the Cuyamaca
and Piverting Dam and were reviewed by myself snd regorded as
approximately correct.

The detailed results of thesec studies is presented on the two
exhibits, "Hydrograph of daily amount of water in Cuyamaca Remervoir,”
snd "Deqly flow of San Diego River at Diverting Dem." The reservoir
cepacity durves, rating curves, and other graphical diagroms are
presented in the large folder "Diagrsms scocompanying report cn
present yield snd consumption of the System." The tabulsr results of
the studies are presented in the em:11 folder "Prement Yield =nd
hotuel Consumption of the Flume System" end consist of 2 set of 40
taples with detoiled staotement of method of preparstion end

conoludkons drawn therefrom. Briefly stated these conclusions sre

as follows:
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1. The Cuyasmace Reservoir has ample capacity to regulate the run-off

_ d monthly rate of 366 M.I. during the five months of hesviest irrigation
of the tributary dreinage ares. It is useful es e monthly regulaior bub

- end ot a minimum of asbout 90 ii,I. during the rainiest nths .
has little value for over-yesr storage. Reservoir loeses are 665 of the “ ng winter months

The averzge emount of water whioch hses been delivered to meters in the
catochment.

, pest 13 yeers including that pumped is 222 Y.I. continuous flow or
2. The logs of Suy=smeos Storage water in pas3ing down the ohannel

: 444 1i,I. for gix months, this amount including thet used by the Indians
of Zouldsr Cr. averages 30% per emmum und rsnges £ rom 84 to 15%

which ig less than 40 M.I. for six months,
depgnding on the amount of weter.

6 Ninety four per cent of the totol consumption is used in irrigat-
3e The apnual vsriestion in run-off from the area tributary to divert- &=

ion. The remaining 6% is domestic consumption.
ing d>m is extreme. Host of the run-off ocours during the months

: {4 The total 2rea of land listed on weter contrsets is 10,076 acres.
Januery to April inelusive. The »iver is dry from Moy or June to

) Of this, 5278 coree or 62% is not irrigzted and no demands h:ve been
Jecember or Jsnuary unless the preceeding winter has been very wet.

y made by the owners for weler to irrigute it.
During the lost thirteen ysars the San Diego Flume has diverted 21% of

’ 8. There is no such thing in irrigsetion prsoetice es a continuous
the woter re:ching the dom, exclusive of that from Cuyamaca, the remain-

liiner's Inch. An irrigator wants water when his crop or trees need
der beinzg Pliood waste.

| : it but at other times he allows it to pass his heedgete without
4. The spmual supply ot diverting dsm which will meet present consumb

. uging it. Thus the consumption in summer isg reztor than the
ption and losses in distribution with ressonable flume loss of 15% and

average or continuous flow and less in winter. The term contrsect
25% o531 logs ig 6205 se. ft. or 360 M.I. contimmous flow. This oan be

miners inoch represents the meximum flow of w:ter to which &n irrigst-
sunolisd only 5 yeurs out of ten with the present gystem. The supply

or is entitled under the terms of a so cslled water right contract.
ot giverting dmm in years of ordinsry drought such as 1902 when run-

The aotual apount of water used by :n irrigetor expressed ss a
off wog 36% of normal is 256 M.I. continuous flow. In yesrs of extreme

continuous flow is less +then the number of Miners Inches cslled for
drought such s5 1904 when run-off was 6% of normal the supply is 88

in the gontract. Iience in determining whether & system is =dequute tc
7.I. contimious flow. The shortages in years below normal can Dbe
deliver water to consumers in the smount and at the time they require,
ohysically suppiied by ctorage of flood waters and pumping from the
, . the actual consubmption in periods of sufficient supply, snd not the

river gragels. The latter was dons in the dry period 1899 %o 1904
3 number of contruct miners inches, should be compsred with the amount

jpelusive, the sver smount pumped for the period being 87 M.I. '
which the system cen deliver.
continuous fiow.

)N The reason for expressing the results of these studies in
5, The totol 2nnuel volume of wster deliverdd to consumers £t meters,

, continuous miners inches is to simplify the statement.
exclusive of the Indisns in yeers of ample supply is 3702 ac. ft..or 2b |

V.I. continuous flow. This is delivered at a maximum
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Sweotwator
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8 Cajon U sSsY B 480 9912 13,04 9.00 94,5
4accndido ! GHY 76-11 156.2% 10,12 1006.2
Fellbrook ) 700 76-03 17 .14 9.79 101,.6
Cempo 20543 77-09 20,81 10,27 107.8
Velley

Conter U £ags 13656 72-99 20.0% 10.05 104.1
Ceeunsgido 1ty olerxrk 60 0210 10,7& 9.%0 96.6
Cuyecmaon USWVW3 4680 87-10 40.0% 9.41 97.8
Julisn i 4600 79«11 28,93 10.7 111.7
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vomul CM# Co 900 05=10 13.00 11.28 118.2
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. i BITH AR BVAUOR/TION FROM W ER SURFCR
- ST OVESTVATER RESYRVOIR NES - DINGO,
- Yoor 18869 “Yerr 1890 Yo r 1891 T Yery 1892
Rnte Réto Rate to
Tatal in , Totul in , Totel in . Totrl in
in Ino.pexr L of in Inp.pexr /2 of in Ins.per ,» of i Ins.por 2 of
lio, Inohes 24 hrg Totsl Inches 24 hrs Totcl Inchas 24 hro Totnl Inchesm 24 hrs Totnl
Jom 1.990 0.064 O 1.588 0.061 3 2.608 0,116 6 2.4 0,082 4
Fab 3.336 0,119 6 2.214 0,079 4 1.363 0.p48 2 1.394 0.050 2
Moy 3.380 0,109 6 3.280 0,106 6 3.07"6 0,099 5 5.076 0,099 b
Apy 4,961 0,165 0 4.141 0.138 7 3.707 0.124 6 b.822 0,194 10
Moy b.822 0,188 10 6.140 0,198 10 6,699 0.181 10 4.674 0,161 8
Jun 6.806 U.2R7 12 7.302 0.243 12 G.027 0,201 11 6.478 0.216 11
Jul 7.898 0.239 13 7.380 0.238 12 6.601 0.210 11 8.808 0.784 16
Aug 8.263 0.266 14 9.020 0.291 15 8,890 C.286 16 6,540 (.211 11
Sep 7.360 0.24b 12 6.482 0.216 1} 6.1560 0.206 11 6.273 0.209 11
OQoct %2.998 0.097 & 4.920 0,159 e 6.314 C.203 11 6.660 0C.211 11
Nov 4.800 0,160 @& 5.653b 0,184 e 4.100 ¢C.170 7 4,766 0,165 8
Dec “0.246 0,008 l 1.846 0,060 g 2,762 €.089 b "«614 0,084 4

Yooy 57.360

0.167 100

69 .84Y

0,164 10C 58,076

*Tecvy ruins these months.

A
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‘Toutr 1t

C.160

100

59,546

0.163

e m—

100

VZERAGE
ate
TOtﬁl in
in Ins.per
i{o. Inoches 24 hra
JEn £.,427 0,0
“eb 2.074 0.074
Ner 3.202 0.103
Mgy 5.569 0,179
Jun 6.6563 0.222
Jul 7.622 0.243
Aug 8.176 0.264
Sep 6.066 0.219
Oot b.198 0.168
ov 4.800 0.160
Teo 1.864 0.061

4 of
Total
i
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Sweetwzter enervoir. (See
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P 344.)
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Gage

got
10
11
12
13
14
16
16
17
18
19
20
21
22
23
24
2b
26
27
28
29
30
31
32
33
34
35

Ares voter
Hbight Surface
Aores

6
20
14
73

106
144
178
2156
2b6b
299
346
386
428
472
519
567
605.
644.
684
725
768
804
842
880
919
959

8.

HOBTHLY EVA:ORATION LOSSES FROX CUYAILACA RESERVOIR

For various gage heights besed on assumed

Lvaporation.
(Given in Hillion Gnllone (i.G.)

January " Fobrua Noroh April Hr
Aore ion Ad§35511§§;n icre Million ‘ore lLiillion AorS"ﬁillion. Aofifﬁ!ilian
. _Gals e Cals ™ Cals Ft _Gels Ft Gosls Pt Gals
«0 Cell . 3 0.3 1.7 Ce.b HAY 0.8 Sed 1e &.4 1.4
1.9 0.6 2.9 0.9 5.8 1.9 10.9 3.6 11.6 Je8 14,5 4.7
4.7 1.4 6.4 2;1 12.8 4.2 19.1 6.2 N8B 8.3 31.9 10.4
7el 2ed 10,6 3.5 21.2 6.9 351.8 10.4 42.4 13.9 53.0 17.3
10.2 33 15.4 5.0 30.8 10,0 46.1 16,0 6l1.6 20.1 76.8 26.0
13.9 4.6 20.8 6.8 40.3 13.2 62.b 20.4 83.5 27.2 104. 33.9
17.2 b.,6 20.8 8.4 49.8 16.2 7.4 2be.2 103. 33.06 129, 42,
20.8 6.8 1.2 10.2 60.3 19.7 93.5 30.4 1725, 40.%7 1566. 50.8
24.6 8.0 37.0 18.1 74.0 28:1 11). J6.2 148. 48 .2 1856. 60.3
29.0 9.b 43 .4 14,7 86.8 28.3 130, 42.4 174, b6.8 237 s 70.8
33.4 10.9 48.0 16.6 100, 32.6 1b1. 49.2 201. 66.56 2b1. 8l.9
37.3 12.2 50.2 16.4 112, 36.6 168. b4.8 224, 73.0 280. 91.2
41.4 13.5 62.2 20.3 124, 40.5 186. 60.6 £48. 80.9 310. 101.
45.6 14.8 68.5 22.3 137. 44.6 R06. 67.1 274. 89.3 342, 111.
b0,.2 16.4 76.2 24,5 141. 45.9 226. 73.7 301. 98.1 376. 123,
54.8 17.9 82.2 26.8 164. 53.5 246. 80.2 329. 107. 411. 134,
68.56 19.1 87.8 286 1756. 57.0 263. 8b.8 3bl. 114. 438. 143.
62,2 20.3 93.4 30.4 187. 60.9 280. 91.2 37b. 122. 467. 152,
66.1 21.6 99.2 2.3 198. 64,5 297, 26.9 39%7. 130. 496. 162.
70.1 22.8 105,1 34,2 210. 68.5 315b. 103. 470, 137. 626, 171.
74.3 4.2 111.5 36.4 ned . 2.7 334, 109. 445, 145, bb6. 181.
.Y 7b.3 116.5 38,0 233 76.0 3bB0. 114. 466. 157. b83. 190.
8l.4 26,8 122.0 39.8 c44 ., 79.0 366. 119. 489, 160. 610. 199.
85.1 27.8 128. 41,7 25b. 83.1 382. 24, 510. 166. 638. 205.
88.9 29,0 133, 43.4 ~66. 86.6 400, 130. b33. 1%4. 666. 217.
292.7 0.2 139. 45,3 278. 90.6 417. 136. 566. 181. 6956. 226

e
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MONTHLY UV PORPION LOSSAES FROM CUYAMAC, RUSZIRVOIR.
For Verious gogoe heights bhroed on ansumed
. ovaporation.
(Given in ¥illion Gnllons (2i.U,)
o iven Lator July upus & — o] tombor Jctobor liovember Jecember
Hoight ‘urf:ce oro . 1l1lion ore rillion ‘ere Nillion -oro .1llion /ore killion Acre on
Yoot Aores Ft _Galo g Gnls 't Gols iy Gole Mt __Gnls _ B¢ Gels
b
10 6 4.1 1.3 3.6 l.1 Je2 1.0 Pe 0.8 l.4 0.6 «8 0.3
11 20 13,5 4.4 11.6 3.8 10.6 3.6 7.7 2.b 4.8 l.6 2.9 0.9
12 44 29,.8 9.7 20.D 8.3 23.4 7.6 17.0 6.6 10.6 3.6 6.4 2.1
13 73 30.8 11.%7 47..4 13.9 38.8 12,7 28.2 2.2 17.6 6.7 10.6 3.0
14 106 71.6 N34 6l.6 20,1 5H6.4 1l8.4 41, 124 7b.6 8.5 16.4 5.
16 144 7.6 31.8 83.6 27.2 76.5 2b.0 66.7 18.2 34.8 10.3 20,8 6.8
16 178 121. 39.4 103, 23,6 94.6 30,8 68,8 22.4 43.0 14.0 2b.8 8.
17 215 146. 47.6 126, 40,7 114. 7.2 088.2 27.1 52,0 17.0 31.2 10.2
18 266 173. 6.4 148. 48.2 136. 44,3 98.6 32.2 61.6 20,1 37.1 12.1
19 299 202, 6,8 174. 56.7 1b69. 51l.9 116, 37.8 72,8 23.6 43.4 14.2
20 346 R34. 76.2 201. 66.5 184, 60.0 134, 44.4 83.b 27.2 48.0 15.6
21 386 261. 8b.1 224. 73.0 206. 67.1 149, 48.6 93.2 30.4 b50.2 16.4
22 428 290. 94,56 248, 80.9 228. 74.3 166, b4.1 103. 33.6 62.2 20.3
23 472 320, 104. 274 . 89.3 =2bl. 81.8 183. 69.7 114. 37.2 68.b6 22.3
24 619 362, 1156, 301. 98.1 276. 90,0 202. 66.9 126. 41.0 7b6.2 24.5
2b 567 384. 126, 329, 107. 302. 98.4 219. 7l.4 137. 44.6 82.2 26.8
27 644 436. 142. 376. 122, 342, 1l1l. 249. 8l.2 166. 50.8 93.4 30.4
28 684 463. 161. 397. 130. S564. 119. 264. 86.0 166. 53.86 99.2 323
29 7256 490. 160. 420, 137. J86. 126. 280. 91.3 176. b7.0 105.1 34.2
30 768 520. 169. 445. 1456, 408. 133, 297. 97.8 _186. 60.7 111.5 36.4
31 804 545. 178. 466. 162, 428. 140. 311. 101. 194. 63.2 116.5 38.0
32 842 570. 186. 489. 160. 448. 146. 326. 106. 204, 66.5 122,0 39.8
33 880 695. 194, 510. 166. 468. 1b63. 340. 111. 212. 69.1 128. 41.7
o4 919 622, 202, b33. 174. 489, 169. 366. 116. 222, 72.4 133, 43 .4
356 959 649. 212, 556. 181. 510. 166. 371. 121. 232. 76.6 139. 46.3
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v0.1 | Sos 6, 544, §00 |
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WASTE CUYAMACA LAKR
April 1906

2"x 6! 1l day *
3%x 10' 2» £
23" x 18' 1 Day *
Lae 51 LIS GRS

2000 inches thru waste gate 2 days »

24% x 14' 2 days v
15600 inches thru-
8" x 6! '1day -\
1000 inches thru
2" x 12!' 1T.deys
500 inches thry weote gate ¥

vaste gate

vaote gate:

14 x 12' 1 day
3% x 14' 3 days
1000 inches thru wagte gate
2500 " " "
Hay 1906,
3" x 14' 1 day Vv
2% x.12' &8 day *
2500 inches thru waste gate
1000 inches thru waste gate
1" x 6' 24 days v
2" x 12' 3 days
June 1906
1" x 6' 5 days
14 x 3' 3 days
Kerch 1907
i x 6' 2 daya
14 x 7' 1 days
6" x 18' 1 day’
8" x 24' 13 dayﬂ/
70 .x 22' 2 days”
6" x 20' 2 days”
6" x 18' 2 days vV
4" x 16' 1 day~- 3
0% ' x 36" 5 0 v 2q.0 ¥ e,
9" x 30' 1 .Y

L

/45{/7// ¥ 104207 j;o /i

See

,—'

Draught
ec.rt,

Total

cu.,ft

sec_day
1.1
Jed

Sec Ft
_per day
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0.3
CoT. .8
4,9 ;
34 .4 "
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YIELD OF GUYAMACA REIBRVOIR AND RUE-OFF FROU TRIDUTARY DRAIN:GE AREA. (12 Sq. If1.)

Values ore in Aore "t., end wore computed from originel records st
Cuyemson Rgservoir.

. Dra®s Voiume Ak
and vater Reservoir Lvaporastion Run Aggre- Percent each
Season *waste in Acoumuletion & Total ofe gate $56880NS TUN
Jul 1,%e from Reservoir oy Percolation Run Per Run-off -0ff besrs
Jun 30th Reservoir July 1 Deplet;,m Loss Off Sq Il Per Sq I to 19 yeor mean
93-94 2438 6110 -3614 0663 2563 el4 214 60
94..95 2565 . 2496 +0359 3973 11279 941 11556 266
956-96 2984 88566 ~-5828 4891 21562 179 1334 61
96-97 2023 3027 - 362 2631 4216 351 16856 99
o7-98 1741 2665 -2b44 1627 834 69 1764 20
98-99 3356 121 - 121 258 472 39 1793 11
99-00 6b 0 0 78 260 22 1815 6
1900-01 . 492 0 +1549 971 3031 2563 2068 72
01-02 1403 15649 - 470 1401 23561 196 2264 b6b
0203 1081 1079 + 207 1172 2516 209 2473 59
03-04 1237 1286 -1268 462 492 41 2514 12
04-.0b 45 18 +b449 1337 6831 568 3082 160
06-06 3329 5467 +59056 3538 12780 1066 4147 301
06=07 4742.- 11372 - 169 4569 9269 772 4919 218
07-08 2033 11213 -3562 4610 3201 267 8186 75
08-09 3167 7661 + 530 3469 7172 598 b784 169
09-10 4210 8181 -244] 3316 5134 428 6812 121
1310-11 4831 6740 -3908 1808 2765 231 6453 66
11-12 14856 1832 + 636 1496 3620 293 6746 83
12-13 & 2468 - B S - - .
Period 2110 - - 243 2381 250 354 - >

19 yecr avarnge run-off
19 5 o
19 n "

= 5.9 Sec. Ft. = 0.49 S.F. per S5q Mi.
dreft & wante 2,9 " -
loen 2 3.8 " >

Loss in ntorage 66;) cf run-off. “Totnl wnete in 19 yerrsg =
Jen. 1896, 769 Ac. ¥t, in Apr to Juno 1906, wmad 3248 Ao,
the tot'1 19 yerr run-off.

G627 e. Ft., 1610 Ac. Ft. in
e Hor to Mey 1907. Thig is 7% of
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ane .8 2op 1.9 309 8.7 537 1906-07 6. U6 4267, 41,35 20946 47,46 34312
July 6 365 (c) (0) 5, 206 1907-08 2.06 1492,0 17.44 12632 19,50 14178
Fug, 5.9 362 /6 24 6.5 396 1908-09 .32 2400, 28.6F 20760 32,00  23160¢
est. 3.7 219 1.1 65 4.8 266 gty S:80 33341 19.80 13629 23,40 16563
sy e - s : p . 19¢2-11 5,25 380G, 0 11,55 8324 16,80 1212
o .0 0 99 & :
2,23 1620 17.50 126286 19,64 314250
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370 547

1612 & Includes wrate fro; Cuyemeee Keservoir i 1506, 769 ¢, Ft,
ve— 1.3 78 1.3 78 f’nd 190? 8‘?.48 !'C. j"t.
Jrn, 1.8 102 1,8 102
reb, 10,1 622 10,1 622
. 16,7 638 2T 638
tpr, 8.8 540 8.8 540
ey , 7ol 415 9.2 545
June 2.2 13C 4,9 299 9,5 584
July 4.6 285
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ISAZOK AL DISCH RGE AN DIAGO RIVER AT DIVHERTING DAY
'xolunive of uyamcea "un Uff Area of
Droinnge -~ 92 s8q. mi.
“eoroontage
Obsorved Run 0ff Observed Computed Run Off Aggrogate

‘enson Jon Diego River sonnonal run San Diego River Kun Off
‘ale 1 At Ulyerting “om off to 19 yr At Divertinpg Dam Per 5q i

to A@. . por rorcent of Morn at Ac. ¥6. per Percent of for
Jun. 30 _ Saqld4 13 yooxr mean  Cuysmaca Dam 3ge M. 19 yr memm Mrogs urve
1893-1894 - - 60 82 60 82
1894-18956 - - 266 366 266 448
1895-1896 - - 51 70 51 518
1896-1897 - - 99 136 99 664
1897-16898 - - 20 38 20 692
1898-1899 11 8 11 - - 703
1899-1900 7 5 6 - - 710
1900-1901 47 36 72 - - 757
1901-1902 50 36 5b - - 807
1902-1903 91 66 69 - - 898
1903-1904 8 6 12 - - 906
1904-1905 240 174 160 - - 1146
19065-1906 363 264 - 301 - - 15609
1906-1907 324 248 218 - - 1833
1907-1908 137 100 75 - - 1970
1908-1909 220 164 169 - - 21956
1909-1910 148 108 121 - - 2343
1910-1911 21 66 66 - - 2434
1911-1912 176 # 130 83 S T - 2610
Heop gz * 100 _ 5 Lz

* The 14 year observed mesn rt Cuyamaca for sensons 1898 to 1911-12 equsle that for the 19 ;
sesgon period 1893-94 to 1911-12. Ilonce angsumed same relrtion 2t Diverting Dem.
ﬁﬂ 137 Aoc. F't. per S5q M1 = 0,19 S.F. per Sq K1, Avernge totsl yield = 17.8 S.F.
The scourrscy of this value is queotioned. The April floods were sllowed to pnss through
the weste gotes of the dsm snd were observed cnd reported upon by #n inexperienced gate tender.
His eatimages very from 1600 to 15000 lM.I. during the month,the latter exceeding the cspacity

of the gates.
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T')U‘xfi‘ | " ! 1 M2 BY J 17:4]) ) f | if
}
iRt~ T T (P Sk 1 17 it T, T rriten Totr1 |
MO . 00.-‘“[‘:”.?3. t. G, 1[:%1 .‘-1(1?...'-\4. ___{’-E.}.__o'-.'bo .(_':.o_'_“'t_'_.:_ £ OCol;to :’:_l?‘q;l“to 0. %t , -(30’:';’.13. '60.:'11_2_.‘ i_-ﬂoFt_o- |
§ogy -S0:ft-fe.ft. _20.7%, A0.0%. £255* Bl e 3
Jon 0 0 B8 171 .36 0042 . 64 9.3 |
Feb 0 0 0 0 0 0 0 0 0 0 0 g |
I.l"r 082 :J0.0 0 0 . .n: f,:)OQO 0O 9 0 0 O 0 ‘
Apy 95 56.6 0 0 15 56,6 0 0 0 0 g o 4
Moy  1.64 100.8 0 0 1,64  100.8 0 0 0 g 0 .8
Jun 1.58 73, .75 44 ¢ 196  117.E 0 0 0 ; 0 o 4
Jul 8- 120 0 0 19 11.8 0 0 0 a8 e ndd
Aug 86 5249 1.6 08,4  2.46  1B51.% 0 0 £.62  160.7 I S
sep 1,68 90.6 0,68 166, 4.15 +46.6 98 58,1 2, 131.5 5419 189.6 |
;ot 1:57 84,1 v o449 155 2«86 207 o1 1,00 64.. 1.64 191. 4= 125.3 ?
Nov .E0 09,8 2,12  176.2 2462 15640 49 29,2 B4 218 1.08  6L.0 |
Deo 47 09, 1.85 115 42 .52  14¢.% 20 182.2 33 20.2 o BY i |
o 6 b 170 04 91e% R0.99 1269.9 2.95 180.6 ".70 467.4 10.66 648.0
XZE; 8:56 ng:g ll.é% 65%.2 175 105.8 . 15,9 .64 39,0 <89 54.0 g
90 1902 , B

Jan o 0 .%3~9' o8.8 « 63 o8 .8 .06 4,9 1.43 86,0 1.b1 qu.g

Feb A7 o7 .2 1.88 107 .7 2,86 154.9 0 0 0 0 g 0

Uy .98 6044 1.81 111.0 279 171.4 O 0 8 g < :

Apr «65 8.8 174 105.8 D ed® 1475 .. 0 0 < 2 < <

Koy .05 2,0 50 %0.8 56 33,7 0 0 0 0
Jun 1.06 63. 2,04 135, 3.30  196.0 ) 0 0 0 0 ° 1
Jul 1.12 68.8 177 108.5 2«89 1?7.0 G 0 0 0 ooy =2 :
Aug .15 132, £,16  133.0  4.31 £65.0 0 0 1.06  64.3 1. 843 |
Jep 7«09 124. 1.98 117.6 4,07 “41.6 70 41.5 ~.4§ 14§.u 3.12 4. :
Dot 1.81 111.0 1l.81 110.9 3e 62 271 .9 +« 68 47 7 o302 1472 .3 200 184.,3 :
Tov 1.21 72.1 1.00 G .4 Dol 131 .E 62 36.6 1.22 72,% 1.2g lggoz ;
Deo 1.26 7% .6 .64 39.3 1.90 116.9 02 1eY 8.t 20.5 o +- ;
Yes 2% % 18.].6 1093.3 31.0 1871.1. 2,10 126.7 8.77 530.7 10.87 657.4
ég;: 1i.g$ 724.3 1.01 91.]1 2e N8 166.9 18 10.6 T3 4,2 .905 54.8 1

e 3
Teble 31A. ;
= ,
AMOUNT OF WATER DRLIVEARSL TO 9.3 DINGD FLUMNE NONTR HD CAPITAL PUIRING L ATS. ;
izonte cepita votal ~onle Ccpiten Toto
¥o. ‘ec.ft, ¢.rt, g, I'tt, ie, Ft, See.Ft. fa, Ft. 8c.Ft., d¢c.f't. Sec.f't. ‘0. t. “ec.Ft.
1903 1905
¢ €n 0 0 .42 Db 0.4 20,6
o O 0 0 0 0 O
o r 0 0 0 0 0 0
Apy 0 0 0 0 0 C
Mey 0 0 0 0 0 0
Jun 0 0 0 0 0 0
Jul 0 0 0 0O 0 0 D T H-T- X B
Au 0.33 20,2 O./ 4 14,9 o OV SBSE: - o RSN SR e
e 1,64 7.3 1.98 114.8 Se62 212,11
Oec 1.61 101.2 2,00 122,56 3.6l PE37
oy 1.34 79 .4 f«04 121.2 338 200.6
Dec 1l.16 70.9 1.98 84. 9 eb4 155,56
Ye:‘~r 6008 369 oo 8.06 481.6 14.14 85?.6
leon «51 30.7% o 67 40,1 1.18 y § B8
1904 1906
Jan 1.03 65.3 1.30 79.8 5 - 143,11 40 24,6 0 0 +40 446
Feb 0.69 39.6 110 66,0 1l.84 106.6 2 1l1.8 0 0 20 11.8
245 o 0 0 0 0 0 0 0 0 0 0 0 0
Apr 0.32 19,2 0.79 47,0 l.11 66,2 0 0 0 0 0 0
Moy 1.17 7240 2,30  141.0 %.47  £213.0 0 0 0 0 0 0
Jun 1.46 87.0 el 129,72 D63 “10e2 0 0 0 0 0 0
Jul 1.00 61l.6 1,56 95.0 ~ebBD 156.6 0 0 0 0 0 0
Aug 05 3401 1+26 85.0 l.41 86,81 ¢ 0 0 0 0 0O
ie¥ 0.54 20.4 1.40 83.7 1.74 105,6 0 0 0 0 0 0
fov 10 6.08 1skd 700 l.31 78,08 0 GO 0 O 0O 0
Deac 1,04 64,1 0 0 1.04 64,1 0 0 0 0 0 0
Your 7 .54 445,09 13,82 829;8 2161 1278,0 « 60 o6.4 0 0 .60 36.4
Z:O«'?In 061 3701 1.15 6901 . 1080 1070 .05 3.
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AL WATER CONSUMPTION FBROWM SAIN DIBGO

VALULS I LILLION GALLONS,

LU

Yonth

Wlume

HiBgB

service

Low
service

Total

Januray
Vebruory

areh

47,16

28,08

18,97
Le67
]0.62

£9.91

de 94
1,84

2.066

7.80

16,80
17.80
16,18
17.83
15.87
14,19

8,66

3470

0467
406,99
424217
61469
142.85
117,01
136,68
141,22
106,57
41 .54
51«76

20,72
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,,ar COMPUTATION OI' SAFE YIRLD OF QAN
T 4 DINCO FLUME SYSTE:,
PRELIMINARY CL. SSIFICATION OF ACRRAGE LISTED IN CONTRACTS,
Charles H, Lee, Hyliroulio Basincor,
Aren Zxrigrted = irr;:ggg:d The sale yioldl of the sydton 1s the wicunt of witer whioh cun be
U, ulded to the ovnsunors from yoar to year without Quanger of sericus
?‘? i' shortaze in evdods of :lru.u;?;ilt.ror losestio vonsumtion nione this
g g & = § g = ' should bo basodon th yileld urdig thoe dryest joricd of vears on ro.
43 P E E § E E ﬁ E 5 g'g‘ E sord, For irrig-tion consuapticn in Soutiiorn Californic it can bo
g .‘-% ; § rg § ﬁ § ;g' ,§§ E = based on tho ¥ield during the orlisti...ry Yy year or eriod of yours
wvitaout sericus injury.
Flume 112 1311 C b8 84 112 110 84 1246 2776 The safs yield of the Cuymnaca Jdrairn ge arca «f 1% sqg, ui. is
Hgh serviaee 746 1268 12 6 60 0 320 40 140 912 hare Lasoed on the run.ofl? uring the poriod 1896.7 to 19046 us CZm
Low sorvice B2 290 14 8 BY 3 2 49 6l 144 uleted by 11400 ao, if. storase oa;anliiy in Cuyanaca Nesurvoir,
Total _91C 2869 26 72 201 115 432 173 1447 3831 Tha sufs vield of San Diego Rivor drai: 200 above v orting Nom
Per cont 9.1 238.8 0.3 0. 2.0 111 4.8 1% 1i.4 .8 oxoluaive of Cuyamacu is here based on the runcoif of {he your 1lUug,
: did { nioh was 36% of normel oo rozulsatod Ly 1600 we, £4, of ectorage in La
Hoea, EBucalyptus nd Murray Hiill Ressrvoirs,
Hote:- :rapsred by . 5., Tost - ‘ugust 20, 1912. : i, Ouysuass Dasin 12 2q. mi.

Safe yield Irom mags curve of pront rwwoff (Dicsram i, 14B)

——— Dedl BOC, L%, por sgq. nl. Sd.72 BOO, It total,
Less in storage of 5069 2,08 sea, ft,

Ret amount availables for dralt 1,04 ace. I\,
Loos in Bouldor Co. £ 308 0,49 soo. It

ot amcunt availohblo ot Divortiog Dam. 1,156 sec. ft.._BB H,I.




San Diego River 92 oq, wmi,

Safe yield {row mass ourve of rureoff. 0,045 sec, {t,

5.96 seo, ft, -- 198 M.I.

Total safs yield ut Divertin: pam. 256 U.I.

Loss i distribution of Ebﬁ; 64 M,.I.

Het asount zvallable for eonsumers at moter —_ 192 M.I.
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PROPORZION OF TOT/AL CONSUMPTION 20XD .5 BXCAESS WARER,
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