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The Kenilworth,
Bush and Powell dts,,
S8an Francisge, Jan, 24, 1913,

¥r, Harry Chickering,
Mills Building,

Jan Francisco,
Dear Sir?

Referring to conversation with you yeaterdny
regarding the run-off of the water-shed tributary to the
Varner regervoir site amd your request for further comment on
the same erhject,

On pages b3, 54, 5b of Vol. 75, (Dec, 1912),
Transacltions of the American Society of Civil Engineers, ap-
pears a statement by Ceo. F. Maudock, Fsq,, Engineer for the
K, ¥, Byllesby Co.,, which is contributed as a discussion to
& paper on the "Xorena Rock Fill Dam®, by I, M, 0'Shaughnessy,
Yember of the Am, Soc, C, E,, and engineer for the Southern
California Mountain %ater Co,

¥r, O'Shaughneessy's paper deals with the construction
of the lorena dam ad refers briefly to the hydrological data
relative to the water-shed tributary to the Morena reservoir,
on Cottonwood Creek, which lies about 45 miles, in an air line,
in a southerly direction from the Warner reservoir site, and
is south of the Swéetwater water-shed,

The letter of ¥r, Maddock's, a8 you have noted, does
not discuss, nor contribute to, the paper presented by MNr,

0'Shaughnessy, but appears to be a criticium'of a wata;-dhod
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not elsewhere mentioned in the paper nor in the. contributed
discussions, and it is to correct some of the statements which
Mr, Maddock probably does not understand, that this letter is
addressed to you,

On page 65 of the volume referred to is Table #7,
purporting to give the annual run-off of the Warner Water shed,
and following this table is a statement that, with proper stor-
age provided "only 20 cubic feet per second were availahle for
power during the long periods of drought which occur in this
locality ,” The paragraph cloeges by stating that hi:z analyeis
ghows the run-off from the Warner water-shed to be "slightly
less than 0,1 cubic fset per second per square mile of watere
shed which agrees remarkably well with the Covernment's obser=-
vations of this stream (San Luis Rey River) at Pala,"

With this figure of one=tenth of a cubic foct per
second per square mile in mind, I have turned to the U.S5,G.3.
records of strean-gaugings at Pada and find that the obsorva=-
tions there were begun October &, 1905, and that by neglecting
the stream flow for the 1irast eight rays of that month, the
mean discharge irom a territory of 318 square miles, has been
a nean o1 0,252 cubic feet per second per square mile up ;o and
including the seasonal year 1909-10, = periocd of seven succes-
eive seasons,

If the discharge of less than 0.1 of a second foot
per square mile agrees remarkably well wilh a supply of 0,232
sec, f't, per sguare nmile it seem: nesdless to sttempt cor to
continue enginecering investigations of stream flew insomuch as

the difference between the Quantity arrived at by )lr ., lMaddock
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#3, and 60% run-off with 46 inches mrecipitation. These ratios apply

‘and the actual measurements made by the U, &, Geological Sur- to the entire area of 268 sq., miles and are of use here only in

vey would amount to approximately 27.72 sec, ft. constant flow indicating that Xr, Maddiocds assvmption of an 8 inch run=off for

< .
throughout the year which amount is lost entirely by Mr, Maddock a mean of 42,5% precipitation on a high and small water-shed, is

in his analysiz end which is 138 of the amount he credits to In great errers

the water-shed, The actual measure total flow as determined by | liro Manddock states that his analysis of the Warner water-

the U,¥,0.8, at Pala is over 232{ of that asserted by Mr. Maddock shed 1s baeced on tho run-off records of the Cotionwood water-

in his letter, ) ehed above Barrelt and quates, from Tahle 6, date froi: thal recion
A ilance at Table 7, vhich expressce Mr. Faddock's * for the years 1906, =07, -=08, =09, =10, ncglecting the facilities

idea of the run-off of the Warner water-shed shows he has used offered In the publications of the U. £. Gaslocical Survey on the

. ‘. ‘'S 1 < * s - - P . 2 A b - -
a reihoy 1igal rate of run-off from the 9,5 aquare miles of strean-flow, 2% Pals, 0f the Sas Iuis Rey River, (sincs 21903), the

water-shéd subject to a rain~fall of 42.5 inches, This terri- stroom he wes dircctly interasted in and atiompting to anaivses

tcry, by refcraasce to Table 5, ssems to be at an elevation of Tn conmection with the Us Se Ge S¢ maupines a4 Pals it

=~ =2 4 - 0 rn »~ ~ ~ - ] » : . 5. 5 i - :
5,300 faat above ssa,. iHe computecs the run-off from thic small is intereating ¢v nete the deseripiions of the sirems ond sange

- N3 o - g ~ *® - ’:’ : N - . . o [ - Lod
geciion of the watcr-shed area ab 16(8}: ot the rainfall, or 8 ing cenéltions as publilshed in Water [upply Papers #2132 ang #300

inches, making o aca‘sona.l run-off from the 9,5 Bq, miles 4,054 and 271,

acre feet, To a hydraulic ongineer the statement wouvld appear

Frow Veter Suprly and Irrigation Poper #0213, I quotes

ridiculous waen applizd to the high mountain regions of the AL a-wpoint celow wast is Known a3 Warher's ronch re-~

Coast Pange, Had he calculated thut the soakage and other losses servoir sila Llie river {loss through a desp, narrcw canyen with a
would “ave been about 507, resulting in a run-off of approxi- heavy gvrade e o distanco of abous 10 milosy 3olow thls point
mately 10,000 acre fect, he would have been nearer correct, the grade is 1light, anld tha diacharge is over a saniy aand gravelly
While this arount of 10,070 acre fect, represantinp: a 50% rune- bod, wisee the wator soon disapzears, azain rising in amall quane-
off it not to be here acceptad as the proper rate for the 9,5 tities near the Ltown of Jaln, whore us gauging staiion ic locav=
8q. niles in question, it is proper to state that there are od. 3alow the station it flows for a disiance of anrsut 25 niles
rerions in the Coast Range mountains of equal area where much on a light grude to the Pacific Ocean. Tha-e is a pood scil cove
nigher ratios would casily apply. The Snow Nountain water-ghed, oering throughout this Yeain, with n consicderabhie grewih of Zrush

on tha Jouth York of Eel River, with a considerably larger water- and grass, and with sroll areas of iLimdor on il oxtreme higher
shed, (2638 g, miles) has shown annual run-off of from 75.5% to elevations. Tho water is divorted at several points Zor irripation,
76,2% of rain-fall of 73 inches and 60,7 inches respectively, noi; . a considorable quantity being taken from the canpon above the gauging

station and used in the vicinity of Escondido, which lies in an
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entiraly separate draimage basin. The atreun 1s torronunl !n i 2
character, the discharge being very dight exoept during tho wlntu'
season, in times of heavy rainfall,® G LA

FromeUeSeGeSe Water Supply Paper #300, now in mu.ﬁ‘: e

quote: S KA _

"o tri'butlriu enter the river near the gauglng ltation,
Watar is diverted from the river during the winter and npring |
months at a point in the rough canyen about 11 niles ahove tha
station %o a ptorage reservoir and is vsed during the uumnar period
for irripgation and municipal supply at RBscondido and the aurround-
ing country.® | _

#% ¢ ¥ One nile above the station a small amount 13 di-_.
verted for use con thoe Sickler ranche® * * & ¢ condit:lona for |
obtaining accurate dicehimrge date are noore Tl:c channel 1o wid;.;
is composed of eand, gravel and boulders and las subject to cdzl--" :
stabkt chongee The cvrrent is swift at fiood .sta.gon."

*The estimatos of dlscharge were preyered i'fom ra.ting
curvea covering snhnort perleds of tine znd by interpolation on
the days when the guze was not reads Tho rucord moy be oonalder- _
ed 25 £00de" ‘ “

From UeSeGeSoeWater Suppl,. Paper #2711, I quote;

ce » & The river, (San Iuils Rey) is formed hy n:a.mr mll
streame which have their sources in the higher alevat:lonn of the ' _
Coast Range and come together at the lower or woesht cnd or u‘hat' in.'”" '
known ac Warnerts Valleye. Below this point tho riwr ﬂowa ror u |
distance of ten miles through a deep, rarrow m.n,,ron mth a. hnaw
gradey then over a sandy and gravelly bed with 11@1’. grm tdt'
seme forty miles, fina}ly discharging into ths Paciﬂo ooun at i ,'

-----

#r

Oomsido.
Heptrs 'ntttudu within thta basin range from 50 to 500 feet in
the roothinn in the vloinity of Oceanside and from 500 to 6,000

_ feat on the momtumo Palomar Yountain, the highest peak in

the buih,' has an elevation of 6,126 feot above sea level.. The
uppo_r:portlon of tho basin is more or less rolling, and several
of the valleys are under cultivation and are used extensively for
stock r&lsum; the middle part, occupied by the river in its cane
yoh, is rough; on the lower reaches the surface becomes less rug=
ged, merging into the foothills, which extend to the coast. The
rocks are granitic.®

e ® & Ths mean armual precipitation in this basin pro-

_badly ranges from 10 to 40 inches, gradually increasing with al=

titudo- e

- Conslderation of the gangim; conditions described in the
‘rorogoing oxcerpts and a study of the UsS.GeSs Topographical
sheet for that region show that there 1is about 10 miles of can-
yon immedfately below the Warner dam site and that then the river=
bed boélns to flatten out and then runs through some 12 miles of
sand to the Pala gauging utatloﬁ. For some distance the water
dim;.ppoan, to paruy’ roeappear at the Pala station wherc it is

gauged. There is undoubtedly an unmeasured quantity passing Pala
- gtation in the sub=flow.

Al:_lon.noo should also be made for the evaporation loss

s the water is held in check and percolates through the 12 miles

of sand bed immediately above the gauging station. The loss hare

 from apmnry action and evaporation through the vast sand stretches:
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is of commsequence, bhut with xromt data and tiu a.t tho diaponl.
of the writer, it is net possible to rnou f.han mont:lon thnt thero
is a loas which should be studied in oonmctlon with the Pah

gaugings; the loas is of aurnoiant ngnitudo to nrrant cn‘.l.untion. 3

but, for the present, mst de diamiuod with the fonwim ctu-
tion of records of stream nov quoted by Mre- Hawood: ‘

Jan. 1906. Measured discharge at Warner's exoouddd_ the

total discharge at Pala Yty 34.3%
Febe 1906, Measured discharge at Ianm‘a exceoded t.ho

total discharge at Pala by 34.2%

_ Another account which should be considered is the: mtmf.l i3
diverted to Escondido, and the quantity used °n_ the Sickler ranchs o

If the foregoing items of loss and of 'dini'a!on -me-
duly considered, there would undoubtedly be shown that a groator |

amoumt than 0232 sec.ftes por sqemils is contridbuted by tho ntor- .

shed as against the "less than 0el cu.ft. per ssce per uq._ mih'

as stated by lir. Maddock.

The total run=off of the San Luis Rey River water=shed
above Pala gauging station, 318 sqemiles, without any allowance -
for the losses mely mentioned, as determined by the’b UoB-G'-'B.

records, is as follows:

......

T
o -."- - “._".“‘:
B s.\;"b?\'i\;-ﬁ

RUN=OFF AT PALA GAUGING STATION, Ul.S.GeS, VATER SUPPLY DATA

g

$1903=04 =
190405 -
1905=06 =~
1906-07 =
190708 -
1908~09 .=
§1909«10 -

Mean for the above seven

ACRE FEET

-~ we=~ 7,680
- = a=a 42,000
- = = = = 108,000,
.= === 83,000
- = === 24000
.= === 48,600

- o ww= 46,100
T80, 250+

year period, G5l,470 acre fecte

®* The first alght days in Octoder, 1903, no records were madse

§ July, August and September of this ysar were not measured and
the atream flow for these months is not included in the total

{ mmuL7nsumpwumhmwa.msumimmmamsunmg
ﬂ!. m !br an yoara-
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Using the a'bvn nem of m,4vo acre toet. as rrom ma b
square m:llen. reducing the value to one aqmu'e ni:lo. and ra.:lalng
the latter to correspond with the Warner mtor-nhod area o:l' 210 St
square miles, thereby neglecting entirely the higher ra.to of run-_.ﬂf._- i
off due to the Warner high altitudes as wol:l. as the othnr louu AT
mentioned in this letter, it would a.pp.ul' that the totul mn-off _
for the seven year period for the 210 square miles ('arner) wuul :
have baen 237,930 acre feet, an annual moan of 33,990 aord_fdofo~ '

In order to dring the total run=off dowmn to the 19.840
acre feet, as claimed by Mre lMaddock, it would de no_ools'sa.ry td -
add seven consecutive "dry" seasons, m%:ing a total .or cightlﬁo- _
cessive years of dz;ought sinilar to the abova 'aomn of 1903-94.

antedating the above years, in order to reduce the mean run=off

to 19,532 acre fect. ;
The rainfall Guring the season of 1903=04 was, acoord:lng"" :

to ur. Hawgood's data, 51¥ normal, and the climatologieal history ¢
of California does not show that any such dondition ever oxisted
for a period of eight consecutive years. This may represent, ho'l-
ever, the long period of drought referred to in the first part of
this letter. ' _
Records of precipitation on the Sweetwater ntor-ahaq.'.
covering a period of 23 years, show that timre were seven conse~ :
cutive years of extremoly light rainfall, on that shed, immediate~
ly precsding the season 1904-05, but all of thase years weronot :

as low as 1903-04 and also, the extreme condltlom oxinting on the j
territory of tho Swectwater water~shed, can mt be hurriodlyrtahn;.j_i_y,j-..; s

as representing the conditions on & uter-lhed lying 1u a w.
Tavorable position, =« to the ﬂﬂrth.Of 1t. i Ay

In mklns out tho hoh;roton Zones there appear dig~

'Ioreunotu ‘bltmn the dl.ta lu'tnlttod hy Mr. Maddook and by Mr.
'Bugood. 'l'he tabulatiom and :chart made by the latter I have ex~

uninad a.nd tho./ appnr to bo worked up in greater detail than

,thooo 'by the former as is 1ndionted by the following:

Rainfall Square Rainfall

- inchoes Hiles. ' inches g&?::?
per soason. - per season.

40 = oo 1.2 40 10.45 = w @« @ = = =« P8
30 « 40 = « = B4P 30 10 40 » ® = @ =« = =« 14,4
30 = 30 = « =« 8.2 2510 30 » » @« » «w » « 18,0
20 =« 30 =» = = 107 _ 20 t0 28 = = @ = = = =« 25,2
20-25 ﬁ‘d"’w:%.‘ 15 tozo-q--- --8?.0
-18'”"‘“"’5704 19 20 15 @ @« =« =« « o = 559

16 -18 - - ‘_"8108
Undar 16 = = =« 21.8

210.0 ' 210.0

Reconciling the fractional zones as given hy Ur. Hawgood

the eomparison is as followst s
Rainfall SQUARE MILES.
inches
per soason. Hawgood Maddogke.
40 = 45 - - - - 1.8 - - W » 9.5
S0 » 40 o @ w e 4,7 * == = l4.4
25 = ) w e ea 0.7 == =« 18,0
B0 =« 2B wwwa 82,4 =wa=a= 25,2
%g.g-onnlg.g - - o= (%0
- - - - e " - e w =™ 55.9
T210.0 °
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Bymloylng soveral methoda mmmny-u oftho
available data ure Hawgood arrives at the oonoluaion that thoro
is available from the watereshed sbove Warher dm alte. wit.h an

allowance for evaporation loaaes of 11.5‘5 a run-of:r lutﬁcl.ont

- to provide, with storage, a flow of 48,5 second :l'oot. ~ 85
It 18 not the writerts intention to d.ipoun- in thh |

letter Mr. Hawgood's method of analysise. The report ﬁ,;:in'g’ and
elaborate and to attempt to check his computations and p’é:lhtn of

view would require more time and study than onn at presont be

given to the subject. The amount of water he aatimtos aa a.-

vailable is quickly chacked, however, in a rough nar, _'by a fow

computations from the data in the UesSeGeSe publiqationl ro:l_.at.lng
to the stream flow at Pala statione | |

This st=tion is some 20 miles below Warner dam site and '

naturally includes drainage territory at a much lower altitude
than the Warner wataz_'-shed and which would bo less wodub.tﬁe
of run-off, because of the lightier rain-fall, than the highﬁr
nountain regions above the Warner roservoir sitee
The Pala records sho'u the following:
190304 = = =

- 0033 3000 Pt. por S5q.Mile
1904=05 = = = = 0,184 oW e
190600 - - == o463 & & s &
1006=07 = = == 0,350 ® ® = m
190708 = « =« « 0,110 * A S =
190809 = = « =« (206 * Wl e :
1909«10 = = = = 0,260 * ®- v . . -

1625

Hean for the period of seven seasonal yoars, 0.232 Sac.Pte per B8qeMi. |

£ 5Ty e e b £ ] ",
~ £'T e e ’ . " } - et A 4 By & 4 1 . ’
' d- g i | . ¢ ™5 s [} % * r a
r L] . r Y .
. ’ . pd it
: v s

Acouptlus thla moqn ot 0-232 Sec.Ft. por qunno, for

VL '._'tho nko ot oom!mu, u tho capacity of the higher water=
o :ahod. the otroam flow in Boc,rt.o from the 210 squars miles in
| tho d.rahugo am trl‘nutnry to the Warner renervoir, would be:

00232 x 210 = 48,72,

' nnd with thn onperatton :I.ou which Mr. Hawgood accepts, the net

a.vaihb.'l.o flow m oub&o root per second from the Warner roamoir

- u_o_u;u be 48,72 less 11.57 = 43,12, which con~

nld_or:_ln'g' the imutlat,éotory gauging conditions at the ""'at,at:lon,

' inpken the Government observations at Pala a.gi'ee remarkably well

with the mdopendant calculations made by Mre I-Iawz;ood.
Respectruily,‘
(Sgd) Walter Hy Browne.
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(174 3°°°nd feot)..would oosbhﬁl 916 300.¢6§?3"

3 il mope than the estimate made by Mr. Poattfﬁ'{d Hotngs
e Warner water to San Clemente via the Eadoﬂ&?do pip;;iine.--7 k
: Developﬁent along the Hawgood route;(éliminating,
for the time being,the Pamo dam and Sutherland develorments)

';l ", from Warner rescrvoir to San Clemente reserveir with a

' covered conduit of 43 M.G.D. (67 second-feet),capacity
deliverable into San Clemente reservoir swould cost approxi-
mately $1,602,500.,(page 4),being £216,000. (see page 8) in
R f. s dxcess of the estimate made by r.Post on the cost of the

Escondido-San Clemente pipe-line route.

The uppér route,élong the survey estimatea upon by
e A B ¥r.Hawgood,would permit power plant installztions capable
- ; $ies _ “of génerating an average output of 4,000 “.h.whlch,at 4 milils

per X.V.H., would return a revenue of 5140,000 anrually. {Pazes

§ ard 9). '

25;}:}f.‘\_. ' Your attention is called to the variety of estimates
Gﬁ?@;; ; s made for the construction of ¥arner dam,given below. All of

?g;jiﬂ“5;"a=-tﬁé3d091gns are similar. :

QA e T ppinoot b - 0 Shau¢hvessy,dam 105 ft. hibh costs $499,850. &
A '_‘,‘. ~ Post,- - - 100 " 347,000.
SRS SO HARROUN, s - s e e o o oM gy m . 5 325, 000.
et A HAWR00d, . = = - o o stay Mg .M. y <37,768.
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The required storage at “an Cluemente reservoir ies

estimated,in the varlous reports,as follows:

REPOﬁT. STORAGE CAPACITY. HEIGHT OF ESTIMATED
| #C. 7T, weGe STRUCTURE COST.
Feet.
Lippincott-
C'Shaughnessy,8574. 2790. = <= = 20 - - - $£691,000.
Hawgood, - - 4500, 1454 - - - - G5 - - - 275,655
Post, - - -- :3280. 1060 - - - - 65 - - - <27 ,700,

Harroun, No details are given in the Harroun report.

The wide divergence in storage requirements,const-
ruction costs and items at San Clemente,as estimated atove
as well as the @osts of %arner dam,indicate ile need of a
more thorough‘sifting and study along tne lines of economic
design than has been confirmed by a reading of the reports.
If economic studies have been made discussion or analysie of
the same has not been entered intc in the reports. ' Some one
of those who nave reported upon the Project may be right but
I am unable,with the data available,to designate any particular
design or estimate 1 feel you should follow. There ' is evident
nzcd of a concentrated study being undertaxken with the one
view of settling uron the economic deeign,location and form

of development programme. There are no discussions in the

reports to show that this has been done and in the remarks

. f)Lin'

VY

I
d

4 i 25k | ey
g g to you herewith there has been little

‘‘‘‘‘‘

' 3;fﬁolee*done than thejoonetruotion of a composit which,

- "
_'.' 1‘ o Q ;‘_"

-

:‘ ‘igvbooauee'of the wide diecrepenciee in costs and yardage,-and

AT

deeigne muet of neceeeity,contain errors which should not,
properly,be coneidered. With. the data in hand I have

oonatructed an eetimate which I feel tc oe as conscrvative

‘ae may be made without further research and field investigation.

-
AT "' .e.

q

-f.g{fgﬁfl ‘_ The revenue (net),to be obtained from electrical

I'.'
‘.'r

onergy:developed on:the upper (Hawgood)conduit route would

TR

%-'Tf;{_jue}ify the expenditure of $2,800,000. ‘more the o thae

o dido:San Clomente Pipe Line project and it is possible’

(%# 8-
vap \- !'F - '.,
J’Arl ‘ ) \'o -l

he*doetwinvolved ineident to power development would

*.
1-"

.' .,n-"‘,'a
L 5%

3 :?jéifi”“ exceed one half that amount This latter etatement is

fl;‘-“"

-
\"-"

ihcomplete mape and data submitted in the reports. A greater

part of the additional inveetment required would be chargable

s'.

to*hydraulic developmert on the oanta Ysabel River rather

j};gggg;gthan to power-plant construction.
> '--"-'-"’E'." X ; > ¥ . r
;*;iiggﬁifj ' s A1l of the foregoing subjects are zone into in
st further detail in the accompanying report.
ISR TRT A A Respectfully,
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