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!!!" • Harry Chickering; 
lfilla Building, 

~an Francisco. 

Dear ~ir: 

The Kenilworth, 
Bu•h and Powe11 ~ts •• 

aan Franoi•"··· Jan. 24. 191.3. 

• 

Referring to conTeraation with you yeaterday 

regarding the run-otr of' the water-Shad tributary to the l 

Warner reeervoir eite ani your request tor further comment on 

t1:e same £ l.:bj ect. 

On pages~. 54, ob of Vol. 7b, (Dec, 1912), 

Transactions of the American ~ociety ot Civil Engineers, ap. 

pearu a stat.ezucnt by Geo. F. Jtaudock, Rsq., Bnr,ineer f'or the 

H. t . 'Byllesby Co., which is contributed as a discuaaion to 
' 

s. pa.:;Jer on the a!t~orena Bo_ck }'ill 'Dal"l·, by J!. 1l. 0 •tntaughneaay. . 
l' ember of the Am. ~oc • C. E. 1 a."ld engineer for the t)ou thern 

Calif'omia lfountain ~ .. ater Co, 

J.fr. 0 •tihaughneesy's paper dea.l.s with the construction 

o:f the Morena dam 8..!14 re£erts brietl.y to the hydrol.ogioal data 

ralative to the water-shed tributar,y t~ the Morena reeervoir, 

on Cottonwood Creek, whi~~ lieu about 45 mileh, in an air 11ne, 

in a .uoutherly direction i"rotn tl.e Warner reservoir oi te, and 

is aouth oi" the ~weetwater wa.ter·-amed. 

The letter of llr. Jladd.ock' ~, as you have noted, does 

not discuss, nor contribute to, the paper presented by Vr. 

o·~~ughneaey, but appe~rs to be a critici~· of a 

not elsewhere mentioned in the paper nor in the . contributed 

diacueaions, and it ia to correct a~e of the statements Which 

Jlr • lfaddo ck probably does not understand, that thia 1etter ie 
addressed to you. 

On page 55 of the vo1ume referred to ie Table #7, 

purporting to gfve the annual run-off ot the Warner Water Shed, 

and ro1low1ng thia table 1 a statement that, with proper stor-

age provided •only 20 cubic feet per aecond were avajlable ror 

power during the 1ong periods of drought which occur in thia 

1ocali ty." 

2hO~J/B the 

The paragraph cloees by stating that hie analyeis 

ru.n~off' from the Warner water-ahed to be •slightly 

1ess than 0,~ cubic teet per second per square mile ot uater-

shed which agrees remarkably well with the GoTernment's 

vations of this ~tream (~an Luis Rey River) at ~la." 

obser-

With thio figure of one-tenth or a cubic foot per 

second per square mi1c in mdnd, I have turned to the u · .~.G .:l~ 

records o! strc~-gaUBings at Paaa and rind that the observa-

tions thore were bagun Octo bor S , ~903, ~nd that· by neglec-:-. ing 

the strewn flow for the 1"irat eight WljrS of' th~t month, the 

mean d.is.che.rge from a. territory ot 318 aq\Bre miles, has been 

a r,1ean oi" 0.232 cubic feet per 6econd por square mile up to and 

including the Eeasonal .. vear 1909-,,o, - period of .- seven succea-

siva tloasonu. 

Ir the diacharge of les~ than 0.1 of a necond foot 

per square mile aere~D remarkably well wiLh a supply or o.?3~ 
sec • t"t. per square l!li~e it ~eem~ nesdlc~~ to s. t. teDpt cr to 

continue engineering iuveetigationo of ntr~ flew insomuch 

the ditforence between the quantity arrived at by r •. ~ddock 



://3. 

·and the actual measurement a made by the U. t:l. Geological tlur-

vey woul.d amount to approx1mate]3' 27. '12. sec. :rt. co natant tl.ow 

throughout the year which amount ia loat entirely by lfr. 'addock 

in hi a analyaia m d. which is 1387: o~ the amount he credits to 

tho water-shed. The actual meauure total 1"low aa determined by 

the u.~.o.~. at Pala ia over 23~  of that asserted by !r. addock 

in hia letter. 

A i(:!.ance a.t Tabl.e 7, which e. ~.,rou c  Yr. lfu.ddock' n 

idea of the run-off or the Warner water-aned ehowa he haa uaed 

a r~i.!l·::l· lic:ht ra~ , o~ run .. o:rt 1'rom the 9.5 square miles of · 

7ta.ter-.uhi!\l au ~ct to a rain-fa.l.~ or 42 .5 inches. This terri-

tory, by ratcre,;ce to n. ~e f>, seema to bo at an elevation ot 

,~~0 f"~t abO"'IC uao.. ·~r ... o computc·s the ~n-off tro:r.. thio sraall 

~ ·c=..ion o!' the u: t~r .. sh~d area. a.t 18(8% oi' the rain tall, or 8 

. \ . ir.a.k~ nrt : aason~~ run-of~ .from the 9 r sq·. mUcs ~.0  'I .o l.UC6 .e b, .... ...... 

' acru feet . To a hy~raulic ongineBr the st~tamcnt woula appear 

rj diculous w?l.,!'l :tp-p1iad to the high : ou~tain r ~gions of the . 
Coast ~.a.ne~e. Had. h2 ealculn.ted thr¢ the ~ollJcage nnd other losses 

'\l.!'Ould ,.a. ~ ~en about 50f , re9ult1n;: in a run~off or nppro:xi-

matel:.' 10,000 acre fe!lt, he would have been nearer correct. 

V1hile this auount of ~0,000 acre feat, representin~ a oO% ron-

off !~ not to be here accept~d as the proper rate for the 9.6 

sq. ,., f~es in quenti on, it in proper to state that there are · 

rerio ne in the Coast !larlbe l!lountains of equal area where much 

hi ·::·u:r :-a. ti~!.l ·· o~ld. O:lail..Y :1p p~y. ~e ::Jnow Uountain water-Shed, 

on ~ha ::Iouth l'-'ork o-r Eel. River, with a conB dera ~y larger water-

~hed , ( ~ o sq. mil. as) haa ehown annual run-o:rr ot trom 75 .5% to 

7G.2% of rain-fall o~ ?3 inc~ea nd 60.7 inches respectively, 

#4. 
and Go% run-on- with 46 inchos ru-ecipltatio~h TllOSO ratios apply 

. 
to the entire area or 268 oq. mllaa a.nd o.re of' unc here onl.y in 

1nd!ce.t1na thn.t !lr. Ma.d,locl!s aosVl!lption of n.n 8 inch run-oft :ror 

n mean of 42.5• procipitn.tion on a h1fiil a.nd s~l \fa.ter-shed, io 

in erea.t erj·or. 

l!r . Maddock otntoo thnt h1a a.nal~"ain of tha \fa.rnor \7o.tor-

sbed iv baead on tho run-ofi r ecords ot the Cottonwood ita tor-
• 

ehcd a.l•ove 'Bcl.t"ratt a.nd quataa • tro!1l ~'n. lo 6, det~ frot: t~~r .. t !"'J:~e  on 

for the yea.ro 1 900, -07 • ..08 1 •09 , -10, noblect!ne .. '-l-r'J facilitioo 

o~ft.:!·ed in th(: r~ l icat:tonn (J:f tho u. ~ . Gllolor::ical ";; 1.:r7',jY on the 

Ill ~orr:aection -nl th the u. s. G. s. r au~i!l: :! :;r.t '?32~. it 

is intero.~ tint:. ~0 

ing concl t1orm 3.1) 

and ~!2~ .t . 

Fruu.. e.t~r· ttll~  and !rrin~t. ion Pf:..r.sr #!?13, ! ~uoto : 

3~l·o  th1u point 

t1 ties near t.he torm o! ?a':\, •;11·.;! tJ ~·~J.U g t~ "ln~ ntn~ .. ion ~ 1ocs. 

od. . ..30lQW tht: St\;\tiou it !'low~ l'ol- a. di.:.. &.HCO o£ c ~ Ut ?.5 silo 

on a. 11Eht Grncta to iJtls PR.oific Ocean. '.ti!u ·a iii a. 'oc1 ao ll cov-

ering thl"OUgh.Ot\t t.h:ta ."M.:lin, 'crith n C<l;..,r.if't:-ca.1J: .• .. ~ro·,~-:~ £ brUS:"l 

a.nd ern.os, And rri f;h f: .:.n.ll n.re1.:.s o~ tS :~ or on • h<.: t.1:r.:tro33 ~m

eleva.t.ions. Tho tre.tar ia dl ~rtcd nt savc.u·nl pointa ..:or irr1uat1on1 

~ a. conaidorable qu ntity being taken r om 'tho ow~on o.bovo tho gauging 
llote 

station nnd uaad ln the vicinity of Escondido, 1ch lio in o.n 



"\ 

diverted from t.he river . d.ur ~ 

!:lOnths nt a point 1D the r.ough oauyon . . ' 

station to a ~tora.ga reBono!r. and 1a t1aed during the 
. . ' 

ror 1rricat1on aud municipo.l supply at llttcond~do ~ the aurJ~0 liD  

ing co~ ntry. • 

• • 
vertod 'to:- U:lO 

obta1n1na a.eeura; c d c~llt. ree llatP- are 

is ~o: ro""ct.l o.t :1d1 gra.vul and 'boulder and 1n flU}>jco.t to con~~t··:c!.~ . 
ataht change, 1'h current is p;i:rt a.t tlood. et&.gecs." .. 

•TJ:..o 

cur ~~ cover1:1a :=;;'l.ort vor .t od .. of t ina tmd by 1ntorpolation on 

the ca.ys w'tcn t~ ~ c~so s ·not rho ruc,or.d mo.y .be coua -~ .. ~,."!-'""' :: 
, 

ad as e;ood." 

0 • 

atre3t'l~ ~ hich h2. their soure~e 

known as 

d!atanc 

1ncroaa1ng wl th al• · 

~ouB  aome 12 mtle 



. . 

as 

records, 1 aa tollows-J · 



'• 

antedating the :bove yoarcs1 

t o 

to . 
• l 

st-Nn b.Y Ur. 11a soo . 
:ror a period ot 18ht coDSecutive years. Th1a may -represent, ho ~ . . ' . . . . . . 
ever, tlio lons · period o-r ~ought re:tetted io '._ ln the :t-1rat Par,\ ·o:t 

. 
th1a 1etter. . 

lladdook. . 
. 

lei e. a ... 

14a'1 14a4 10., 18e0 as.a 
87.0 ea.g ~ 

ao.o 





... , 
• 

(174 seoond-ff:tet) ,·: would co.e 
, 0 4 

mora than· the estimate· made by Mr. Post .. .f ~ ~p ~i:o~a.ii • . . • . r . .. -:~~ 
water to San Clemente vla the Escondido 
Development along the Hawgood route;(el1minat1ng, 

for the time beins,tha Pamo dam and Sutherland de elo~~ents  

from ~arne~ reservoir to San Clemente reservoir with a 
covered conduit or 43 ~.G.D. {67 eecond-feet),capacity 
delivorable into San Clemente reservoir,would cost ~ppro i

mate1y $1,602,500.,(paee 4),being ~2 ,000. (see page 8) in 
excess of the estimate ::-zade by '.:r . Post on the cost of the 

. 
Escondido- San Clemente pipe-line route. 

. , .. . . _ · ·· ·. The upp~r· route,along the survey estimated upon by 

r. awgo~d,would permit power. plw1t install~t ons capable 
... - or genera tins an avarage output of 4,000 :: .. ;-; .. which, at 4 mills 

. 
per K. W.li., would l'eturn a revenue of $140,000 annually. (Paecs 

• 
8 and· 9) • .. 

Your ·attention is called to the variety of estimates 
of ~arner dam,given below. All of 

0 

·the .designs are similar. 
ippinoott-O' hau~hnessy,dam . ,, Post - - - - - - - - - -, . 

Harroun, - " 
Hawgood·, -

105 ft.high,costs 
100 " u tl 
9J n tt t 

100 tt t1 .. 

499,850. 
347,000. 
325,000. 
237 t 768 • .• 



required storage at _an 

estimated,la. t~e ar!ous . rep~rto,as follows: 

RE?ORT. srr·CRAGE: ~ . HEIGHT OF ··c ..,T .,, . ~ .. · ~ G l ~ . • SllRuC'l'URE. 
Feot. 

Lippincott-
C'Shaughnessy,8574. 2790 90 

Haw good, - . 4500. 145•1 (35 . 

Post, - - -- 3250. 1050 65 

Harroun, No details are given in t he Eurroun 

.~ 9  ,ooo. 
2'75,of:5. 

227,700. 

The wide divergence in storage requiremel.t1ts, const-

ruction costs ar~d items at San Clemente,as estimated 
. 

as well as the sosts of ~arner dam,lndlcate t~e need of a 
. 

more thorough sifting and study along the lines o£ 

design than has been confirmed by a l'eading of the reports. 

If economic stu9.ies t ave been made· discussion or analysis of 

the same has not been entered intc in the reports. Some one 

of those who have reported upon t~e Project may bo rig~t but 

. 

I am unable, wit:'l the data available, to designate any B l~ticule.r 

design or estimatd I feel you should follow. There is evident 

nacd or a concentrated study b.eing undarta.tten with th.e one 

view of settling u:t:on the economic design,location and 

or development programme. ':here are no discussions in the 
. 

reports to show that this has been done the 

ng" t:o ,.you .:'herewi-th there has bet3n little 
... ... . ,_ 

With. 

which 

composit ·whicll, 

~n costs and y~rdage, -and ... · 

errors which should not, · 

data in hand I have 

oe as conservative 

. - , ~ ... . 
of $2, BOO ,·ooo •. more than ·c:»n tBae 

. 
statement is 

# • 

River rather · 

the foregoing subjects are gone into in 

in the accompanying report. 

Respectfully, 
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