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!I!o seoure the· 
• 

say 40 ll Pe th 50 H.I. 

2'1 ft. 

galls. 

600 ou.7ds. pudcUe at 
n 

• 

OJ: if built 

storage oapaoity i .e tJqu1valent to 100 H.I. flowing for 
. 

·18 hours • . If the stream is flowing 100 ~ne s Inches. the yield 

in 6 hours with accumulation beoomes 400 u.x. for 6 hours. 
, . 

or, if the m~n mnm no .. of. stream is 10 .H. I •• ;you are 

~~s e  of 40 ~ s Inohas. ~  for 6 hours. and s~  retain a 

--- leSOO 

1.ooo 
800 
600 



''f.OO 
p 

Power House lana 
of Sa otion S>. 

!fheno the 







• 
. .C 1894-96 to 1913•14) 

• 

.Aasundng ~e ieeervo1r enq>ty on J'annscy l.st, (tb . . 

· : ... · · beginning of a heavy ·storm period) and that tho conduit had· 
• I .. .I • I • f 

• - .. # • • • • 

, •. ·.t ~  ~ ~  of 60 sec-. ft.; . then a reservoir having a cppaoity 
"_.,....... ·- .. ·of. ~~  sore feet wonid: h8.v.e been requi:ro.d to mld beck the· 

July l.st, 1909. 

\ '. ., 
This stored water togethet· ~  s se~en  . . ' ' 



gone to Lower 

La Mesa reservoir would have needed to be constructed to a . . 

This 

would have become f11 1 ed on Je.nuary 1st • 1913 • 
• 

. 
' . 

~ ns gallons per day, of· whioh 10 mUlions were t8ken :to ~  

• 

into 

The max1mnm storage .on the San Diego River 

about .April lat. 1912 and would have required a ese ~ ~  of 
.. 41 .. I 

• • • ~ ~ tfi 

52,000 aore :teet 1n order to hold' back· the subsequent rtin•o:tf n ~ ~ ~ ~  

I 

Reservoirs. This storage could be obtained ·sa :follows: 
' 

Oapacib' . 

With a 
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oa I I AllOUBD W.ARNEB. 18 !WfOB. 
a-t I • I • • I • Beoon4.-feet • ...., •• • rt I • ca 

I • i I • -• ,.. 
I • li 
I • C) 

(.) C) CD 

~  • I G) .p 1; I • CDcS ! '2"-: ~ e I II ... ~ 0 ~ 
~ • OCQ CD.. erf 

~ d I 

k I ... • !111 F .-1 t;. CD ';j 0 t!l.P 

II 0 II 

~~  
~ • -a as 

• ~ I e.ft ()G) 

11 i!ca II ~~ 
1:CD t-=lk 

I • ~  ~ 
CD • 

• ~~ 
. ..... II ~ ~ 

CDf.t ! ~  9 
• I ~  ~  I 

~ 

~ u I 1912 0 Ol cq ~ tllp:; A 

r-1 I .p I.Qt- I 
g) . II i! I 
r-f II • Jul7 - .a ,3 0 J..a • • - - - - - -

• .. I II August - .4 .3 0 1.4 - - - - - -
O'l .t: a ,, 
CJ .p I • .. Sept - - .4 - - - .3 - 0 1.4 -
i:1 2 • • October .v .3 0 3.4 IZSI - - - - - - -
C!J o• ~e llovember - - .a - - - .3 - 0 - 2. 
~ 

() 

~  ! GtD Deoember - - .9 - - - .3 - 0 - 2.2 

~ 
~ 

~ • . • • • • • 
I 000000 ~ 1913 

$ I 

~  
.oacoao • Ei I J8l1l18l:7 ·" 1.0 .5 .3 .9 .9 '1.2 

O'l N I - - - -
l"'i I ~m Febrll8%7 1. 0 1. 2 1.2 .4 - 1.0 .5 - 1.0 2.0 36.2 

~ "' • r-t I Ol Karoh .v 2.8 1.'7 .3 - 1.5 .5 - 1.2 15.0 28.6 
• §! April .4 2.2 1.3 .2 - 1.0 .3 - • 9 v • -

.p Kq m oa 
r-t ~  ~ 

.Tune f7r--6( . 
~ tJ ~  10.-t ~~  . co 
~ 

I! • • • • • • • • • • • • 'M ~s
I c;JO s~ ~  ~ 

a, 0 

II .Pf.t ~  ~  Agua ~  Spring • .07 Second-feet • 
• 0 
11 

~ 

• I 
I • 

11 
~  Area of Warner's Ranoho per assessment 

. I • lists of County Assessors s 43,283 Acres • 
I ~~ n~ I • ~~ ~ • • Ol • I • • .. . . ~ 0 
I 

s~ 
I • ••• • • ~ ~  

I l:. \Ot- Mri 
II ~ I 
I 0 

I 
I 
I 
I • I 
I 
I • I 
I 
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I. 

• 

• 

§g 0 
:rtt ~ 

~  ~ .PI-I 
0 ~ 0 O'l 

1912 

~ - - .a 
August - - .4 
sept - - .4 
October ·' - -november - - .a 
Docomber - - .9 

1913 

JOlll1817 .4 - 1.0 
Febraa.ry l..O 1 •. 2 :L.E 
VezCh .7 2.9 1.7 
April .4 2.2 1.3 
ltQ 
31me 

PRBLIUllfAJ!Y '@If! .OF S'lllWI J'U) 

AROUliD \'/ABNER1B RAllO&. 

saoond.-foet. 
.. 

k 
t) 

~~ 
0 

~  ! ~~ ~ 
0 

u e.s >'a 

!! ~ Vl 0 

- - -- - -- - -- - -- - -- - -
- - .5 
,.4 - 1.0 
.3 - 1.6 
·.2 - 1.0 

e> C) 

11 1l 
CD 0 
ort 

~ 'd 
~ CD 

J! ~~ 0 

.5 -

.3 -.a -.s -
3 • • -.3 -

.3 -.5 -

.5 -.3 -

i 
0 

' 
,.. 
• 

0 -
0 -
0 -0 -
0 -
0 -
.g .9 

1 .• o 2.0 
1.2 15.0 

• 9 '1 • 

m • 

~~ 
~  

'S "' . 
~ i 
n~~ 

1•8 
1.4 
1.4 s. 
2. 
2.2 

?.2 
36.2 

~  -

Total Area of Warner 1s Rancho per assessment 
lists of County AaaessorB • 43,283 Acres •. 

• 

DATA FOR .MASS CUBVE. 

San Luis Rey River. 
J 210 sq.mi. • area 

p 

at \7e.rners Dam 
, 

1880-81 to 1912-13. 
• 

%of Runoff per Total Ac.ft. Accumnl&tion 
Uormal aq.mi. from Runoff Gross runoff 

Season Rainfall Runoff curve Gross zield Acre-i'eet. . 
a. 

1880-Bl 84 90 18500 18500 
81-f32 85 15 3200· 21'100 
82-83 77 10 2100 .23800 .. 
83-84 238 1200 252000 275800 
84-85 73 50 10500 286300 
85-86 154 300 63000 349300 
86-87 72 50 10500 . 359800 ~ 

87-88 99 ~  7300 367100 
89-89 128 340 71400 438500 . 
89-90 153 560 117600 556100 - .. 

1890-91 123 300 96000 652100 
91-92 87 100 21000 673100 · 
92-93 106' 50 . 10500 683600 
93-94 63 30 6300 689900 
94-95 130. ~ 29400 719300 
95-96 57 20 4200 725500 4 96-97 109 60 12600 736100 
97-98 59 20 4200 740300 
98-99 54 5 ~ 1000 741300 . • . 99-00 72 10 . 2100 743400 

1900-01 97 30 6300 '• : '149700 
01-02 76· 10 2100 751800 
02-03 113 45 9500 761500 
03-04 52· 10 ~ 765400 
04-05 148 260 5.2500 815900 
05-06 166 319 66957+ 88285'1 
06:--07 116 250 52500· 93535'1 
07-08 88 100 21000 956357 .. 08-09 . 111 40 8400 964757 
09-10 98 160 53600 99855'1 

1910-ll 103 170 55'700 1034067 
11-12 98 56+ 11723+ ,1045'180 
12-13 71 29+ 6049+ 1051629 .. • 

+ :;; Actual Measurements • 
• 

Lfea.n for 33 years 31, 8'15 Acre-feet • . 
. l!ean for 33 years 152 Aore-:reet per square mile • 

.. 

--·--coo-·---
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.C/o Ed. Fletoh r Oo. 

San Di go, 0 1. 

D ar Sir: 

R plying to your inquiry for a comparison of 'h 

th drain ge output of arnerto dam and or no Dam, 

tho folloting contains l th d ta 1n possession. 

Dr in g Ar o. 
Runoff-1911-12 

July to 4u1y 

Runoff por s mi. 

mer Dam · 

e R intall, pr lim. 
!iguro, 1911-12 

orm 1 int 11, · pr 11m. 
~ e 

210 aqj mil a 

13808 Aar ft. 

60 • • 

14.4 1noheo 

20. • 

% of 1 11-12 to normal 72% 

oreno Dam 
Dri gAr 
Runoff 19 11- J.a, t en 

tot 1 tor d ter 
in or o 1 publ1 h 

h ight Jun as, 56 ft/71n 
nd. t ted to ~ 1,ooo,ooo,ooo 1 

Runoff por Q/mll 

c11tto 
boY 

1S6 · s m e~  · 

Cornpar tive Run otf • Jun. l to fn.y ~  l Ul:! . 

roront1 ~ Cuywnuoa Dam SUntn Yuubol 
VJatorahod 

aq.miloo 136 12 11'7 
' . 

Go..tJe of 
Ruoorvoir ~  23 1 s :-s; o•· 

Acre-ft. nfl red 
or Runoff • • , t# •• r • • • ... 10 ,710 •• c..: •• • I 

nunorr per 
0 . mi l o ~ •'to'· ~  . lltl •• . , '-> 

~ 

Con 1.1 t. 1ona or RtrCillM j."!ty ~~  ~  

~s  ~  or \1 ~  

Sun ~  

·- u •• 

~  

bO 

Morona l ~  
Sq. t:ti.l<.,£ 

~  6 • 
SUn Dice r:tv':.r 
Stlnta Yn .. 'bel 
Dan Lui2 ~  

.. ~  ,, 
•:"'OJ 

ll? " 
lt3 tt 

11 !J. t D :l ~  i 1 ~ lian 
" n t Bunth r l nd 
r. at ~~ n n nun 

,,. -,.,.. ... . ...:...... ... ,/.,. 

·') . ,. .. -.... ..., 

Rcy 
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Hr. Ed Pletcher.·· · 
. 

San Diego. Calif. 

Dear Sir: 

·--
• 

San Diego, 

Referrine to your inquiry as to the ness ~ an · 

applioation of same hydrantio constants, on the .Cottonwood 

system to the arner P-nd Santa Ysabel Systoma, and thoroby 

concluding that the ~e  available at ne~s is 2600 x. 
I furnish herewith all the measurements for oompnrieon. 

To avoid confusion of this matter of ~ n s  the only 

date presented by Hr. ~ ns nes  in his report to ~ es  

and m~nn  ie datn whioh is already published on the n~ 

ood by the u. s. Geological Survey and has no more authority 
. . 

and is no batter or worse than any other except as the gaging 

station. may be better. 
. 

The exceptionally fine npportunity_to determine 
. 

n ~  t hat is "run-off less evaparation" by using resevoir . 

qunntitios at orcma tam ie withheld. As far aa possible 

e furnish it for 1911-12 in tho following ~ e n • 

• 

August ~  1917 

• • 

~ e ~ n  s m e~  is in answer to your 1nqui.ry 

. . 
~ . 

'197 

' 1050 . . 
•. 

. . 
) 

Ellis. 

203,140 66,193 

56,900 18,540 . 
47,500 16.480 

. . . 



~~ 

SUWUARY OF STREAM GAGIHGS. 
July lat. 1912 to · June 30th. 1913. 

.AROUND WA.RNERB RANCH. 

July 14, 1913 • 

~ ~ ~  a========•••••-=•••••a•••• 

Carrizo Susanna 1tatagual San Luis Rey West Fork of 
llonth Creek Creek Creek near Warners San Luis Re;y . . . . . • -> 

. 1912 
JUly ,., 61.6 0 0 
August 24.2 0 : 0 
September 25.'1 0 0 
October . . 

43.2 0 m November . . 47.0 0 
Deoember . 

65.0 
0 

c ' . 0 

1915 
.January 20.9 47. 61.6 60. 61. 
:hbruary 64.3 82 • . 76.1 203. . :565 • 
March 78.8 . 165 • . no. . eo. '163 • 
April. · 30.4 112. 80.4 52.4 337. 
Yay . . 1'1.2 40 • 57.4 44. eo • 
June : 12.0. 15. ' 40.0 

~ . ' -. .. . . . . 
Total · 296.6 581. ' 6'72.0 . . 

~ s ~

# s~ n e  

~~~ ~~~~~ ~~~ 



0 
0 
0 
0 
0 9 
0 
0 a 
0 9 9 
0 e 9 
0 22 
0 22 
0 
0 8 
0 

8 e a 
B 0 

26 0 2 2 27 6 

0 



6 
7 
8 

22 

• 61 

. . 

7 0 



20 

25 
2 
27 
28 
29 2 

5 

20 
9 



e 28 

70 

. . 



aae 
for. Water 

' Draft s n ~  Surlaoe 
Ao .Ft. Ao.Ft. Acres 

~

1888-89 s ~  19, 600 990 1,485 0 2,'100 - 2.28 
89•90 '11,656 32, 800 1,.980 2,970 0 3,'100 I _. 2.18 . . . 

4,555 90-91 110,056 36, 060 2, 9'f0 . 0 . 4,850 - 2.23 
9P.92 149,180 15,060 s,gso 6 940 o · 5,100 2.40 -. 92-93 151.,884 22·,280 ,,950 ·o. 6,350 -2.37 
93•94 162,444 ~  6;940 9GO 5,200 -2.49 • 

·94-95 151,114 69.800 6,930 0 .6.100 .- 2.28 . 
• . • 

95-96 2oo.ooo . 5 430 '1,920 1,900• 5,7.60 ... 2.68 • • 

~  1'12,140 . 1'1,150 ~ 460 . s •. soo· - a.M 
97-98 165 "505 ' 2,930 9.,900 2.450 4 800 ... 2.53 
98-99 131:295 ; 2;230 ~ ~  1,350 ~ s  2.56 
99-()0 99,445 . ~ ~  9,900 . '120 ~ - 2.48 

. 
1900:.;.()1. 71,110 ~  9t 900 . 1,050 2,400 

01·02 55,412 6,820 9900 1,600 8,000 t 
02..03 36,18'1 10,930 9.900. 400 1,700 
03-o4 23,65.3 4,400 9,900 1,500 ~  
04..05 1,842 19,5'10 9,900 0 no 

• 

05.06 . 4,058 . 47,890 ·g 900 0 2,,050 2 • .80 ' . 06 46,0'78 36,,860 9,900 0 2, '100 B.SB 
0'1..08 '10,628 12,960 9,.900 . 0 s.sso 244 oa.-og 59,639 as,.&oo 9,9()0 · 0 2,.650 2.34 
09.-10 64.943 81.980 9,900· 0 a ?50 .. 2 • 1 • . 

1910--11 6'1.186 . 15,160 0 
U·12 so. 0 8 V'IO 830 

2·13 . 43.396 · 4 uo 2,030 u.,u 19.,314 1& 810 60 
14-.].6 ' ,&'1-'. 2 Slo 0 

-
~  7,526 14,860 



,. 

• • 
aate : ~  

Ac.Ft.: Ac.Ft. Ac.Ft. 
• • 

0 : 69,769 8,600 1,485 
: 104,445 14,000 2,970 
• • : 146,135 15,650 4,555 . 
: 160,624 6,660 6,940 
: 170,089 9,730 7,425 

I .. 66,264 4,920 8,910 
16,814 : 200,000 30,120 10,395 

• • 0 : 195,210 2,510 11,880 
; 181,930 7,560 ,365 
: 156,545 1,450 14,850 
: 121,605 1,160 14,860 
: 90,790 1,040 14,850 
• • 
: 7x,072 4,360 l4,e5o 
: 51,927 ~  14,850 
: 36,703 4,890 14,810 
: 17,342 2,080 14.850 
: 11,408 8,580 14,850 
• • 
: 43.288 20,720 14,850 
: 73,878 16,000 14,850 
: 73,299 5;670 14,850 
: "13, 953 10,230 . ,850 
: 7,,185 9,620 14,850 
• • : 72.850 6,700 14,850 
t 58,686 3, 60 14,950 
: 37,344 1,770 14,860 

25.734. 6,790 14,860 
: 47,544 18,130 U,BSO 
• • 

• • 6,151 : 200,000 '1,526 14,860 

1,900\ 
460 

2,450 
1,850 

'120 

. ··: 0 
· o 

0 
· 0 

0 

0 
830 

. 2, 030 
460 

0 

,_ 26,250 
·- 22,160 
- 19_,680 

- 15,660· 
. - 16, '140 . 
.- 13,160 
- 16,100 
- 7,350 

waate 
Ao.Ft • 

0 

8,675 

. '11,565 uo,oss 
149,180 
151,884 
162,444 
l51,ll4 
200,000 . . 

. 
172.140 
165,505 
131,295 

99,445 
771,110 

. 
65,418 
35,187 
23,553 
1,242 
4,058 

~  
~  

;f)g .639 
64,943 
67,185 

so a 

1888-89 · 
89-90 

90-91 
91-92 
92-93 
93-94 
94-95 

95-96 
96-9'1 
9'1-98 
98-99 
gg,...oq 

900.01 
01..02 
02-03 
03-Q4 
04-05 

05-o6 
06-07 
0'1-08 
08..09 
09 10 

10-U 
11-12 
12 1 
13-14 
14: 5 

15-16 





• • • • 0 0 T 0 B E • 

aservoir 
Oot. 1 · Runoff Draft 

veaaon Ao.Ft. A4.Ft. Ao.Ft. 
1 ',8'10 

} 1.888-89 50,000 19,6000 930 
2,650 

89-90 72,222 32,200 1 ~  
3,V40 • 

3,800 . 
• 

90-91 109,994 36,050 2,790 6,610 

91-92 148,224 15.050 3,720 '1.480 
92-93 ].49,738 22,220 4,650 9,550 

93-94 168,801 11,030 6,580 11,280 
94-95 145,891 69,800 6,510 13.090 

• 

95-96 200,000 5,430 7,440 6,050 14,960 1,900 5,'100 

96-97 . ~  ·17 ,150 8,3'10 5,550 16.830 460 5,300 

97-98 .. 60,630 . 2,930 9,300 . 5,100 18,'100 2,460 . 4,550 

98-99 123,870 2,230 9,300 4,050 18,,00 1,550 3,550 

99-00 89,360 1,960 ~  3,050 18 ''100 '1.20 2,600 

1900-01 58,370 9,'700 9,300 2,380 143 18 '700 1, 050 
01-02 39,853 · u0; 820 9,300 1,900 342 18:'100 1,600 
02-03 1.7,171 10,930 " 9,300 1,360 36'1 . t 9,350 400 

03-04 12,408 4,400 · 4,650 1,020 600 - 6,150 9,360 1,500 

04-05 • 1,958 19,570- 9,300 '150 548 . - . 8' '15 2 18 '100 0 

05-06 1,586 4'1 ,a90 9,300 1,480 . - · 8,115 
06-07 40,471 36,860 9,300 2;260 .... 8,522 
07-08 61,929 12,'160 9,300 2,600 ' - . 9,!&76 
08-09 48,184 23,440 9,300 2,300 ..f' 8,6).0 
09-10 50,764 21,890 9,300 2.350 ~ 

50,365 16,160 10-ll 9,500 
11-12 41,025 · 8,'1'10 9,300 
12-13 21,665 4,140 9,300 
13-14 4,985 15,840 4,650 
14-15 2,'129 42,310 9,000 

15-16 33,669 .· 1'14,548 



0 
0 

:: 146 1M 15.6&0 140,284 90-91 
:: 169.918 6 ·610 149,738 91-92 
:: ~  9_.780 . 158,801 92-93 
: : 163. 001:· 4 920 I 145,891 93-94 .: : ~~  30.,.120 . 200,000 94-95 ·. 

0 :: 195,690 169,690 95-96 
0 :: 180,020 160,630 96-97 
0 :: 162,380 ~  9'7-98 
0 :: ll4r,900 ~  98-99 
0 :' 81 380 68,5'10 99-00 ,: 

0 ~  39,853 1900.01 
·0 3.130 1'1,1'11 ~  
0 . a.4oa 02-03 
0 - ·1, 958 03·04 o· • • 1,586 04-o& ••• 

40,4'11 : : 
• • 61,929 •• :: 48 184 

50:764' : : 
I : 50,866 

I 





From h 
~em v d 

e~s etche 
lp b iz d c Y sp 

o 1 w·ng ett rs h v b e 
c. t • l s 

'WARNER S AM. HYD A LICS" 

R HY o Ch · .. er · n~ H yyy, Janu ry 24, 313 
, W. L o ost, Wm. s., J ly 3, 1912 

M. S. offin V lve Co. J ly 20, 1 15 
H , to Pos Wm. S , November 11, 19 3 

• 
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