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- Table feo. ).

a) Reinfell = Authorities = U, 8. Weathey
Jureaun, Cslifomia Hydrography -~ U. 8. Geol. Sarvey.
Bulletin #61, | '

¢

Season = Sen Diego Cuysmaoa Julian
Bl. 98 El, 4600 Bl. 4800
Rainfall-of% Reinfall % of Rainfall of ¢
Inches -Aversge Inches Aversge. Inches Avorage
1879 -80 14.77  186% ' 80,68 103
1880-81 9,28 9% 26,089 87
81-82 - 9,50 1 29,88 98 IR
BLess 4,92 4 41,31 189, e 14
83-8 26,97 2 61,62 200 \
84-8 8.80 9
86-88 16,83 174
86-87 8.33 8 3 :
87-88 9.68 10 28,19 59
86-89 11,06 11 53.67 142
. 89-90 14.98 15 60,79 182
1890-91 10.47 110% 63,19 169 39,64 126
91-92 8376 98% 89,29 102 36.86  1pg
92-93 9,82 87% —— 40,71 108 80,14 101
93-94 601  BB%E - 14,06 37 28,39 75
94-96 - 11,86 < 108% = 54.28 144 36,86 124
96-96 6434 8 F6eb4 68 17,11 68
96-97 11.71 122 36,80 98
97-98 4,98 5 29,01 77 %g.so 56
968-99 | 5.31 5 22,07 39 11,80 39
1899-00' ' 5.90 & £6.72 71 19 63
1900-01 . 10.45 11 42.62 114 28 o4
01-02 7.09 9B 365.86 95 8%7.60 93
02-03  10.84 11 36.83 96 24,75 /83
03-04 4,40 46% 23.49 61 . 14,80 - B0
04-06 14.48 1628% = 56.34 149 37.76 .. 187
06-07 10,64 113%  40.8) 10B 38 108
07=08 9.11 6% 33.82 = 8Y £6.60 90
08-09  9.59 100% 44,28 115 2Y.66 98
09=10 ~ | 4262 L
AVERAGE Q.58 - 38.25° RIS
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#r the oppandix to a&mu-: ocompaxttive tadble of long
period roinfall stations, vivdeh illustrade, the following
rulos:

a) Reourring dry sessoms -~ in oyoloe of 6 to 12 yearms.
d) ' Constenoy in these voristions - Metefeologiete stete
that where a reinfell raoord hasp boon kept for 33 years,
the avernge or meen reinfell will, Te ohnugod(!dthin 1%)
_by Zurther observations. S |

o) Inoresse of rainfall with altitude.

It mlil be observed that the yoar of least rainfall
the "dryeat yoar" gives /?% -0f- the aversge. Any two suo-
ceseive dry yeors are’ about 68% eech., '

That is thore w11l be 8t long intervals one dryest
yoar with abont 3% of the aversge rainfall, slways preooed-

N L 0|l‘$' ""."." 1:""!1

ed by an Qvoraeo year in w’hioh storage must de reeonqdra
The ohnraster of eoum will de indiosted in the

following tables by pe:dqhtago by rhich 48 meent
A Dryest Year | E:‘a' a 37% year
ADryleoar_.,iaaboﬂ | e
An iversge Yeer 1o al00% " |
A Vet Your s & 160% " i
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WILLIAM 8. POST
CIVIL ENSINEER
1Rk U mepare
LOG ANBERLES, CALIPORNIA
PRAINAGS ARBAS AND WATRR SUPPLY.

The i'ouvolng moasursnmente of the snnual Adischerge
of the San Iuie Rey River havo been msde near Bala by :
Ue 8, Hydrosraphio aom“.

Drainm Am 318 8q. miles, i
Season - S. L. Rey AGd Total

at Pala -,%:oonﬁdo.,- -
vertion

OV AN ,
1903-04 7,677 . B000] w.ooo Aore e --wflrd
1904-06 | 41,988 f . ' 8000 47,000 " 55 kg
1908-06 | 107.826 6000 - ‘118,000 " S
1906-07 | 87,860 | 6000 aa.ooc‘ : i
1907-08 | 24,801 U 5000 20,000, *

Also at WARNFR'S DAM - Tratnage Area 210 ag. niles 3t
1906-06 o 68, 5oo' .

Also by U. S, Hy&roaraphio Branoh - on a Isabel

W/l"ﬁw%’ oK.
Creek at Sen Pasqual - D,,ainego Area 1bh Bq. miles.
1906-06 2 62,080 Acre ft,
1906-07 | 36,680 "
1907-08 | ' 10,240 "
These measurements are snalysed in the foilovtns tadle.
: .
)y ]




WILLIAM 8. POST
; 75
TABLE R. s < 7 Falas
mdst
Season Character of Total Aore ft. % Run i
Season's Redn- Aore ft. Area per ofe #H/J
fall in % o? 8q. M. B8q. m, Do of
general average.
Sen Luis Rey >
1903-04 63% | 13,000 318 41 6% G000
1904-06 140% 4 7,000 318 148 6% 26000
1905-06 155% 113,000 318 369 V.raao}
1906=06 68,600 210 . 326 £§5v0); i
1906-07 no% . 88,000 318 - 276 5. £
1907-08 91% - 30,000 318 94 s% 20,000
1902-05-Tols/ L lfavusce Basn. 7 92.900
i 3 8,400
Sante Isabel - ﬁ;“f"‘z"“ ﬁ/‘“)’
1906-06 166% 62,080 56~ 464 7 ee% 2
1906-07 110% 35,680 156 230 365
1907-08 91% 10,240 166 66 6%

D v TFren Pne D 117 87 10
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The avidence of those water measuremonts, as thovm
in Table 2 48 that during the poriod of 1905-1908, the average
ranof? per year wos 38,600 aore-ft.

subtroet an aversge evaporntion fronm
the resorvoir ourface of 2,600 " "

Jot svaileblo supply, nper year,
during 1903-19508 36,000 n o

36,000ag0re feot, 15 oquivu}ent to 50 cubio fact por
second or 2,600 Miner's Inches, continuoue flow, ‘or thie
period 1903 = 1908, a period during vhich the rainfsll 18.
slightly above the everéké.

Furthef. ueing the information of Table 1, and
applying the Runof{f of Tohle Ho. 2, 1 find thot for such a
veriod ae 1896-1900 which 1is notortously our lowest sariaes
of dry years, and often cppliand ng 3 teat in detoeraining

ninium power, the minimwa runcff would huve been eapproximately

1897 = 18986 9,000 Aore ft.
1898 ~ 1899 ic,000 " "
1899 - 1900 11,000 R

mvooo P "
Yield of 3 minimum yesrs

Avorsge Yield (without congide-ring
storaga) per yosr 10,000 " " 7



WILLIAM 8. POST
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2) In my opinion during this period 1896-1900 introduoing
the storage of Tarner's Dam to tho amount of 80,000 acre ft.
ac a factor, you would havo boon assured of 30,000 Aore foot,
42 oubioé feot socond or 2100 UHiner's Inches, and this wemi#

I oonsider your sbsolute ninumum, provided storage oapacity
of 80,000 to 130,000 aore faot im supplied in warﬁner'a Dom.
Under those ciroumstances "over year" storage and equalization
would oover five years which I considor emple.

It should be understood that tho preceeding is a discusaion‘
of minimums, and that in my opinion say three ysars out of |
every ten you would have an avorsge supply for those threse
years of 3,000 M.'I. , over an®t ~hova the water which would

bo stored and reserved for dry scasons,

To Tebulats my-éonclusions.

Dry Yonys (such as 1896«1900) - Dependsblo- Pnleable- Sgleable Pbak

Regulated{with ample storsge) Supply X.I. Xe Wo Eoi
22100 4000 7,500
/verege years{euch as 1903-08) 2600 4600 7,600

"ot yeears (& oh as the 80's
excess wetar going ints resorve. 3000 5200 «7,500

The storege provided in the estimeates for s 90 foot dam,
capaoity sbout 100,000 asre feet is believed to be an adequato
for all oonditions, as "over year"; dbut to bo on the safe side

foundntions ehould providefd for 100 feoet.
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WILLIAM 8, POST
CIVIL ENSINERR
ASO0C, MEM, ANM. 80C, G, B.
1218 Union Tauer Buoe.
LOS ANOELES. CALIFORNIA

Bl YARNER'S RFSERVOIR OCAPACITY.

Elevation Depth Acre Oapacity
of High Vater ' Aores in Acre Feet.

Surface

2618 0 0 0
2630 12 20 110
2640 22 61 460
2648 - 30 - - 100 - 1060
660 - - -3 - -~ 11~ ~1270
2668 - 40 1096 -7300
2668 - - B0 - 1398 - 19760
2678 - -60 - 1840 - 36960
2688 - -70 - 2456 - 67470
2698 - 80 - 3498 - 87210
2708 - 90 - 43156 . 126260
2718 - +100. ° 5042 173040

Computed between Elevation 2618 to 2650 from
survey by . S. Post, February 1911, and exteanded for

higher elevations from contour map of early surveys.
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Santa Isabel Creok 10 limited practionlly by tho otsbooity
0f the Pamo Resorvoir viz; 41,000 aore feat with the 176 foet
Dom. A8 tho mossured yield in a 1107 yesr is 35,000 aoro foot,
it i1s obviouns that a oértain amount of flood wators will go over
tho spillway in wet years, unloss othor storage 1s providod
eithar higher in the drainago arec or in the dietridution systenm.
In this cceo it 48 bolioved that it ocon be sounted on for 2,000

agre foot & year or 30 cu. feot or 1500 Miner's Inchos continuous,
nO't'u'o

RABNURYS RESTEVOIR CAPACIT

apaocity

mlevetion WRepth Acre
of digh ‘iater Agros in Aare Fesot.

‘urfsoce
£618 0 0
2630 12 110
2640 22 460
2648 30 1060
2650 3" 1270
2668 40 7300
2668 50 198760
2678 60 36960
26886 70 57470
2698 87210
2708 126260
27218 1l 173040

Computgd between olevation 2616\to 660 from survey

by "+ S. Posty February 1911, ani oxtonded fox higher elovations

from contour msp of early surveys.

;€;)-
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1298 Umion TRue?r BLoe.
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POWSR STATIOH.

"Aaccopting tho figure of 42 ou., ft. per socond or
7100 Minor's Inohos ag tho constant dopendable yield of
“arner's Dem we have at 70% efficienoy 5000 Horse Power or
4000 K, ¥. dolivored on switchboard at Sen Diogo. It will
bo nocossary to install a sufficiont ocanduit to toke care of
"posk"™ loads.

The attached diagram from the Los Angalss Agueduct
may serve as a guide, showming a load fastor of 53%. The
maximum load then would bo.%ggn_x. “s or 7600 K. W,

The eleotrical and hydresulic installation shonld be for 10,000
K. . and requires a csndult of at losst 1C0 om. ft. rer
second or 5000 . 1. unless & forebay cxisted large anough to
ecualize the daily'ver;gtiona. waich is8 not the osse on the
estimated line.

Alternate Line.

Tﬁe topographioc map showo such a forebey pogeaihility
on the weast side of the Temseoal and lving partly on tho Gegjito
fcnoh in seotions 28 end 33, T 11 8§ R T E,.

This apparently would sacrifice 100 foet 0f powar drop, hnt
shculd bs ext 1ined when surveys aro taken up.

The amount of salesble power with such = forebay ir the
full 4000 £. 7. <for °4 hours, generatod howover to follow the
domand or 96,000 K. ¥. hours per dqy.

-é-
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£) CONTUIT - WARJNUK' D:M 70
P0WER HOUSE . In Cement.
6 reﬁt wilo dottom 4 ﬁo (‘Oﬂp 5000 M. 1.

rxoavation ou. yde. Tunnel Bridges rFlastered
Kile sarth-Hodium-Soiled Rook 1ined 1in.ft. Conduit lin, ft

1 6000  80CO 1000 400 4300
2 26500 3000 6000 230 300 £000
3 5000 20C0 7000 316 200 5000
4 1000 115600 3000 3600 ° 300 1800
5 5000 5000 2000 200 6300 4
6 , 5280
v 1000 §’°°° 8900 2000 200 0
ooo 00 | .
= 27,000 23,500 'i.:o'o'% ~ 17,616 Y,800 26,100
TOtal & 1D G40 ok «80 X 0?15 ¢ 920 e ‘e

$312,500=3300 - 9,400 -21,600 -190,000 - 36,000 - 58,200

Zstimate for Mile 72 to 13* 4is basod on_ above exoluding

L

tunnels ne follus;

R 7; miles o £312,600
ubtresct 24 " tunnols ' 190,000 .
" 72,600 - $20,500 por mile.
Remainder of Cenal - 6 Xiles ~ $£70,600 £1:3,000
Add - Upper 7f miles | 312,600
Total - "armer's to Heod of Pipoe line 436,600
Ad2 Pipe Line 6000 feet " €20 120,000
4 “oro bay - 10,600
Total fHydrnoulic Construotion to -~ower Houseo
ixolusivo of Pam £ 676,000
Wardev-.'s Dac. q 2349, 000
S hyoliatie C.,..J;:.z.::-.. & §s0.000

lo
- =
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d QORDUITQ'

The estimote ahowo a ocost of {4.,00 per foot for ccment
éont\nit or &m%m for flumo. Jf tunnels are taken at
16,00 per foot it will psy to tunnel whone¥sr the distance
aronnd is from 3§ to -four times greater. This i the ocase
on the 19856 foot tunnel shown on the plans and nearly o
for the other. C(onsiderations of permanency and maintenance
would seem to juatify 2 closer margin.,

Thandi fference between the estimete of cement lined

conduit and flume construotion is ¢ /52.,0°°.
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‘« PAMO DAM SITE =

The great height to which Pamo Dam 18 ecpected to be
carried 175 feet would seem-to indicate 2 masonry dam,
Alverson's original ecstimatesfor rook f£ill type were

. for 145 ft. dam  $227,000
for 176 " - $375,000
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L PAMO  GEOERVOIR  CAPACITY,

compiled from Alverson's Report.

Depth Capaocity Aore 7t.
40 204
60 436
70 1238
100 6068
120 10400
140 18480 RO R SR
160 . 23738
160 ; 30000
1756 41000
d) Sants Mayis Reservoir ,

compiled from Alverson's Report.

Begth Agres Capacity Acre rt.
10 X 1

20 8 46

30 23 100

47 41 522

50 80 1,108

60 - 154 2306

70 286 4,600

80 561 8,736
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