¥R OLIYE

VALLEY, CALIFORNIA.

subnitted with & enndbdwey for the

.. dagree of

HASTER OF soIENOR
Iy

SI7IL RECTHEERING

FALITREE T TR »- '




TABLE OF CONTENTS.

PaRT 1.
Iiiﬁg Qf ?&hz‘g ‘0'*Oinntx-ot!9:00,‘«»0’-9;.c‘c‘ocﬁuvaguqmﬁ

?@rﬁ*ﬁré Q‘-‘l!t'Dlvcvﬁttt’¢!1t$ittgn.0s-9*#00!17#1&.&!4;%{3

Topography and Geology of the Owens Valley +e.vvsan . Page |

Disousedon of Metlhods a8d Procaadule «.vvsearvsssnseePogs ]

PART II.
Tubles, Curves,and Q&l&ﬁl&ti@ma{. drerearasseasaie e PREO

Ei'@li@gmﬁhy Qt..;q»wavc-QQ‘».-oq'-'Jrntan;»aev-aaouws-?&gé’

F5e

116,



TABLE

Ila
3 §-3

111
Vs

Ive

VIl

VIiIz

Ix

LIZT OF TABLESB.

PAGE
AREAR OF WATERSHEDS AT VARIOUS ELEVATIONS +...... crns B4
ANWUAL DISOMARGES OF STAFAMS AT GAGING STATIONS ..... 39
NNUAL DISCHARGE OF OWENE RIVER AND OF LOS ANGELESD
AQUEDUOT AT ADDITIONAL POINTZ....cccvvcnven.s 45
MEAN AWNUAL FLOW IN SECOND FEET AT U.£.0.8. STATIONS. 51
SEABONAL DIGOHASORS IX EECOND FEET AT U.8.0.8.
STATIONS {FOR CORREGTION DATA) ........... .. 53
SEASONAL DISCHARGES IN SECOND FERT AT MOUTHE OF
CANYONS (TOR CORRECTION DATA) evovvrsvernss 58
MEAN ANNUAL FLOW IX SEOOND FEET AT MOUTHS OF
CANYONS (QORREQTID DATA) vennserersernvunsry BB
AYNUAL OBSRRVED OR CORRECTED DISCHARGES OF STRZAMS
AT MOUTHS OF CANYONS IN ACRE FEET........... 63
DISOHARGE DATA USED IN &ETTING UP SINULTANROUS
BUIATTOME o s cvvuniainanosncs s gsassnsses mins 11
AESULTS OF SIMULTANEOUS EQUATION SOLUTIONS...®5, 762, ¥9
AVERAGE TLRVATION AND RUNOFF IN ACRE FEET PEH SQUARE |
MILE FOR VARTOUS WATERSHEDS........cc..0c00. 82
PRECIPITATION AR INDICATED RY RUNOFF AT VARIOURD |
 BLEVATIONZ,{BASED.ON.6.YRAR.AVERAGES)....... 87
DISCHARGE OF STREAMS IN PERCENTS OF NORMAL (BASED OW
E YBAR AVEBRAGRE ) sovrssenrnnnnnnronasrssrses 92
INDEX OF RUNOFF OF MOUNTAIN AREAS (BASED OF 5 YEAR
AVERAGES) ¢ o v vvevnvenssnsnsscarssasansassases 96




- TABLE

1

XIX

D69 84

Xiv

LIST OF TaBLES. (Continued)

PAGE

PRECIPITATION A INDICATED BY RUNOFP ( A% CHANGED
70 BASIE OF § YRAR AVERAGEE) ............. 200
AREA OF MOUYTAIN WATTREE®DS T¥ BACH DIVISION ...... 201
RESULTING GAINS TO GROUND WATER IN VARTOUS REGIONS
| (INOLUDING EYAPORATINN AND TRANSPIRATION
LOBBEE) cevrvrorrenonrsrseseress 107, 109, 123
SUMMARY THOWIFD CONTRIBUTIONS OF TARIOUE MOUNTAIN
AREAS §O WATER SUPPLY OF THT OWENS VALLEY. 112
SUMMARY SHOWING CONTRIBUTIONS OF VERIOUS MOUNTAIY
AREAS T0 WATER SUPPLY OF THE OFENG VALLEY
(48 OOMPILED BY THE STATE OF CALIFORNIA
I¥ WATER RESOURCES BULLETIN Nou 5)........ 113
PUMPING BY THE CITY OF LOS ANGELES FROM WRLLS IN THE
OFENS VALLER .. .. vrvsvnnnnnneerseseress .. 11k



OF LOS ANGELRS
v e

REPORT ON WATER SUPPLY
Map orF
MONO AND OWENS RIVER
DRAINAGE BASINS




This raport Ls resvacifully submiited aﬁ & susssry of
the methods supleyed, the data usad, the results obtained snd

the soncluslons drawn from & complete amalysie of the initdal
step in o detalled study of the avallable water supply, beth
surfage and ground, 6f the Owsnms Talley, Inyo and Mone Coun-
tiss, Galifornis. A% the outsed, it was intended that the cose
plets dotallad stw
such & study was greatly underestimated, and 1% was found neo-~
sosary to limit the study te vhat of the Initial phass. It is
bopad thet Yhe etudy will be gompleted in all its phases,
sither by myself, or by eous one connscied with the Institute

ly would be made, but the Sime nsegeseary foy

28 & thesle subjeet in follewing yemrs.

A complete snmlysis of the asalisble water supply of |
the Owens Velley would consist of thes followlag steput=~

1) An snalybds of the zunoff of the mountsin arss over
the peried of ragord, dividing this runcff inte two paris.
Tha firel pert would % that which iswues from the mountaing
in stresnms large anough te Do soeonomicgelly diverted at thae
meutheo! ths caunyons, bafors they have bad oppertunity %o
filter into the sands of the alluvlal fans, and be gonveyed
by means of impervicous chunnels, %o atovags or saportation.
Bepond le that water which somss from mountaln styeams tos
small for thia type of Qiversion, snd must be allewsd in
part or in whole, t¢ sink inteo ths sande of the walley fill.
For ke osee of this gscond olase, 1% sbould be remonbersd
that svan the it might not be sconomically possible %o ﬁivﬁ'
s2t thsee streams ab the mouthe of the osnyons, mome of thom



will make thelr way e surface water %o & point in the wvalley
f11l from which economigsl diwersions could be made, and the
part of their water whioh resches this point should be son~
sidered as belonging %o the firet olass.

2) Using the avallable records of flow of sbreams of -
the wast slope of the Slerra, such as the Kings, the San Joa~
guin, the Eern, and the Kawsal Rivers, which can be obtained
with » falr degyes of preglision bBack ss far as about 1673,
and tempering the vesulte with gqualitative records from the
Owsne Valley, the period of resord osn be extended by corsdl~
stien, There is some gsorifice of sccuzsey, it is true, in
this sxtension fyom 26 years to 57. The préncipsl purpose of
this step would be to investigate for the presencs of &
drouth more gevere than that of the past few yearas, The ing~
iugion of thage comparktive regords would inorease the peried
of regerd %o ineluds the low part of two mers oycles, and
would give » much better sgtimats of the flow in the ordinary
Grouth peried,

3) A study of the evaporation and transpirvation losses,
the former from both water surfscss and areas in which ths
ground water level is within about eight feet of She surface.
Mr. ¢.H.Leo bas obtained sxperisental dats on whieh any study
an this shase shoddd b2 baesd.

h) A study of the movements of the ground water e: the
valley, ilagluding principally the lengths of time necessary
for watar abgorbed inte the alluvial fan at 1%e upper edge to |
wake its way to the welliey fleoz, and the movement of watex
from the higher regione $to the lower vnes.
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5) A sompilation of veoerds of the water Lesuing fyom
or being taken from the groung.(d record of the water pumped
or flowing from-mstssian wolls helonging 4o the ity of Los
Angedss is ineludsd ig this repors.)

6) A study of the variation in ground water levele in
the warious zegioms of the vallay, |

T) A corsslation between the above six phawes giving
final setimstes of the avallable safe supply for differens .
lsngths of time during aay phase of the oyole, allewing fox
u&aim&m.gﬁxu;gahhig‘graaaé water depletions, and the effect
of rasarvolr reguistion upon thess values of the enfs supply.

In this smalysis, ths flret step was sarrled thew eosple~
taly, ﬁxtk the sxpaption that thers #as 0o attemps nade Lo
divide the runeff from the mowntsin arses into the two olasses
spoken of, ag 1% %8s 5ot intendsd %9 ssparate ths surface
water available frem the ground water supply thet sould be
wountsd on. | | | | '
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TOPOGRAPHY AND GEOLOGY
OF THT OYENS VALLEY.

The Owsns Valley iz situsted in Inve and Meono Qountiss in
Eastern Califéenia and almost on the esat-wost axis of the state.
Althﬂ the valley preper iz sntirely within the state, some area
whieh wonld ba tribvutary to it 1€ there was more water, liszs inside
the boundarisze of Nevada.

The valley propsr is a trough existing as 8 paxt of the ayas~
Yem of parallel north and south wountaip ranges and valleays Yhat
in & general wey makes up the topography of Worthern and Central
Califemnia. On the west is the Sierrs Newvada, snd on the east are
the Iayo and White Mountaln Ranges, both containing peaks with
slovebions ¥ over 1H000 feet. The average elevation of the Blerrs
Orset da about 13000 fse%, while the two ranges on ths sast prob-
ably averags 10000 feet or a 1ittle higher. With the excspilion of
the Lony Valley Region, the flscor of the walley varias from abouﬁ
4500 faat,nozth of Bishop, to about 550 at Owens Lake, the lowest
point in the valley. The valley floor Is the Long Valley Beglon is
about 6400 %o TOOU feet slevation. Ths todal length of this arses
is about 140 wilse and the width from srost %0 orast of meuntain
ranges varies from 15 o 30 or more miles.

The valley is considered = part of the Gresat Baasln drainege
ares, and provious %o the sonstrustion of the Los Angelss Ajusdust,
ail water flowad to Owens Lske, fros whieh it was only dlespouesd of
by evapsystlon., Consequantly, the lake is of & wvery high ssalinity.
The drainage systam of the valley as a vhole is wery asimple. There
ig one trunk etrsem, the Owens River, Flewing dizectly south for the
whole length of ths vallsy, and swptying inde Owons Lake. I% is fed
by about fifty tridbutaries, entering at falrly regular intsrvals
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from the west. Along the weet side of Owens Lake, stroams,
sugh me Cottenwond Greek, anter the luke directly, but socuth
of tha lake, they dey u&«aa§ﬁ.&£¥ﬁ? laaving the wmountains.
There is li%tlie precipltstion on $he Inye and Whits Meouatain
Rangewe, snd practieslly no water flows inte the wvelleoy frem
the @aat,

Geologiste toll us that the Owene Valley was formed
by the relative elipping down of Yhe valley bleck during the
time when the Sierrs block wae belng elswated. The Owens
Valley block meved straight down, the White and Inyo Range
Bloek sliveed etraight up, while the Sierrs bloek Hilted ur
slong 3tz esst slde. Conasguently, the Blarre Wevads bag o
long gentls slope tewnrd the weat and & short, precipitous
slops toward the sast. Rinse that time the mowntain stresms
havy been cerrying down detritus, mostly fros the weet, and
the valley bleck 1s eoversd %o an unknown depth, but 1t ie
thot t9 be very desp. A well was drilled near Lone Pine
Station %0 & depth of over 800 feet without sbriking anything
other than aliuvial matsrial, -

There are three xﬁngi%uﬁinal belte that are Interesting
from the point of this study. Frem west to esst, they are the
mountein sres, the oubtwash slops, and the wallay fleor, all
woet of the river. The mountailn ares hae a glops of about 2000
feet to tha nmile, from the erest of the Bierrs, down to the

upper edge of the sliuvial fams, as$ an slevetien of about 6500
f204.This 1o the Belt on which the mogt of the procivitation

falle and ehich yvields oracticslly »ll the w»uneff, It s m&&&tr

i ]
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of imparvious material, and all molsture Balling on 1% o2
blowing ovar from the weat slops of the Bleyrs, in the
forn of drifting enow, axoent an svaporation loss, 1g del-
ivared to the outwash slops or alluvial fen.

This outwash slope is the next Helt, It hag & slops of
about 300 fesd o the mile and i%e lower limits are at the
sdge of the grass lands, at an elevation of about 300 faat.
Hazs the ground waler leavel is very much belew the surfeca
of the ground, the vegetation ie only = soant growih of sage
brush, and the charagtar of the eountzry iz donert.

The third belt i« the vallsy flaor, betwesn the oul-
#agh slope and the river. It in nearly leved and hers the
ground water leval Lls very nsar the surfaas of ths proumd,
Thera ars natural growthe of mesdeow gwass in this delt,
and it 1o hare that most of the faruing has hsan garrlied on,

This valley is an ideal loeation for & study such ze
this, becauss of the fest that 1% is thought to be struet-
urally lupegvious., Thers iz ne wey for water %o gat sut of
the wvalley sxoept by evaporstion or by artifleial mesns.
Anothar simplification over the ususl sonditions is that ths
whols water supply comas from the mountain aves. Precipitad
tdon is scant below the H500 foot sontour line, The United
Btates Vaesthey Buresu regords gshow long period means of app~
goximately five inches per veay at Bishop and at Independen-
ge, six lnches a yoar at Lons Piga, snd angut three inches
5% Keelar. Az this precipitatsion umelly sgours in small
storme, it nswver panctrates very desply into the seil, end

is avaporated long befors it san yesoh the ground water,
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axgart in & reglon where ths ground water ia vory close to
the surface, Tysn thea the effset is negligidle.

The gtorma which Bbring the major paris of ths molge
tuzs 80 the Blarse Blow in from ths norili-wast. On the wesd
slops of tha Blerva, thars are speveral »ldges, almest or
dui%e ax high as the erest, that ars psrpsndioulsr to she
graszk. It oan he saen that thers wonld be a tendeney for
thesamoloture ladea winds frem the northwost sme %o drop &
a2t of thely waber on theas lateral ridges, and honds the
rain ridge from the peoint at whish the shoulder jolna it
on %o the south would gat less water thon the arsa %o the
north. Silvar Divids, botween the ¥iddle Fork of the San
Joaguin River and the South Pork, is just opposite she head
wabers of Moles Oresk. Glacisy Divids and Ooddard Divide,
batwgsn the fonth Ferk of the fan Joaguin and the Nerxth Ferk
af ths Tinge River, sad the Worth Pork and ke ¥Widdls FPork
of the Tings, respactively, axe oppesits the headwmiers of
Bishep Creak, The divide betwesn the Middle Pork of the Kinge
snd the South Fork, 1z opposits the headwaters of fi@uaah&
firssk, and the Xings~Kern Divide le opposite the divide bet-
wgen Bywmes snd Shepard Oreeka.

Thexrs are considerable svidannse of velounilc aetion
in the Oweas Valleys A numbsr of Qones sziet, and suterope of
leva ars present in & muwbsy of plasss. lave depesite saparate
Leng Velley frosm the rast of the Owens Valisy and thru this
forsstion, the river hae gul s desp gorge. Thare 1é appar-
ently nme way for water to got out of the Long Valley Region

(5



excert thra the gorge, and all the watew discharged fyom
Long Valley 1o the zset of the walley ¢sn Lo mensured ia the
river st the mouth of Crevked Cresk, the it is avident thas
flessures 1n the lava cawes & loss An She river in thﬁréétﬁﬂ
belew this peiat. Waster loat from the river below the mouth
of Oreoked Crask rsappesrs in Fisk Zlowgh, the discharge of
whloh varleg with %he helght ef the river.

As tha Loag Velley Region is separated fros Shorest
of the Owane Valley, the Bishop-Blg 2ine Region ls sapaz-
atad from the Indepsndenss Region, by the Poverty Hills,
near Tinnessha. This separation is net #0 cosplete as is the
gaparntion above, oa thore ls aome alluvial material, but
the emount is ssall, aad 1t gan be considered, without any
Zraat error, that the Owens River la the only avenus of ee~
gaps from the Bishep-Big,Pine Reglon io the Indspendenss
Region, |

Ths same gltustion exlaets batws:n the Indspendence
Ragion end the Owens Lake Reglon. The Aladbams Hille sulerep
almest 1o the genter of the wallay, and out the smount of
porous material thru ohilch ground water might mele 1%s way
domn %0 slsmoet nething. Havs, sgain, it cam be sald thal
very 11%81e water geto from oms pegion to the othew, exveps
thera the Owens River. '

In ¢enclusion, it can be sald that the Owena Valley
ia dlvidad lntc four sepersie regions, as far s the ground
watsr sitvation le¢ conosrmad, and thes for all prectical
purposss thay are independent of each eother, except in~so«
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far as thoy dopend on the Owens River for replenishmant.

It will be notleed that tributary to the Bishpp-
Blg Pine Reglion is Chalfant Welley, but as there ls but
vary little water in this dietriet, 1% oan be separated
fros the Bighop-Big Pine Ragion and sntlirely neglected
in this etudy. It is falrly asviain that there would
be 1ittle or no exchange of ground water Betwsen &his reglon
and the Bishop~Big Pins Raglion, and the amount of surface
watar flowing from Chalfant Valley is negligible.



DISOUSSICN OF MSTHOD AND PROGREDURE

In 2 study of thiz sort, 1t is of courss very negessary to mike
assumptions, and the securaey of the vesults of sny sstinate made in
such & problem probably depends wore upon the degres of scoursey in the
ssoumptions then on suny other one factor. This whole report iz based on
one underliying ssswaption, end i1 is believed that this sssuwption is
very ¢loss 4o the truth, snd hence thet vealues obtained by the calsulstions
are very elose to the tme runef? flmures.

ing prenise amsused is this the precipitation in the
high mountain eres afjagent %o the Owens Valley varies in omly two ways,
apide from & smell sccidental varistion that is ironed out when mng sonsid-
erable ares is censidored. Tirst, the procipiteticn veries with the ilt*
itude, mod within spy clement of length of the mountain range, the als-
itude is the controlilng fector in the precipiSbiion, snd hence in the
runcff. The sesond wey in whieh 1% vexles has reference o the lstivuds,
as 1%t cem bo sesn that thers is considereble veriense in the precirilte~
tion ab sny given olevetion from the north end te the south end of the
valley.

Teo methods of attack of the problem were tried out. The Tivst
mothod needed for & soluticn only the sssumption that the precipitation
af any elevstion wes constant over & length of twenty miles or so along
the Sferra. Within each of these divisions, the aversge runofl’ for sbout

eight of these strosms was needed. It was of course necsssary that these
averages wore %o gover the seme yesvs for all streomss Then s linear
equation of the form Jix + Koy # kg ¢ sesere + oy T K was set wp for
saeh stream, where k1, kg, Xy, ote represent the aress bebween the

6



thousand oot contour Rdnes in souare miles; 3, ¥, 7, MM the
unknowns, which are the msmsdedwssn wines of the vuneflf in asre fout
por square mile at the corresponding elevations, sud I is the total runef?
for the watershed in acre foot par yeer. A nusher f these egqustions
sgual Yo the total meber of usknowns in them wes taken and 2 slwuiten
sous solution of them was made, Unfortunstely, thiz methed of splubion
414 not work oub eorrestly, sivimg results seatiered without rhyme or
reason between 13000 snd -E¥000, whereas common senss shows that suoh
valuse ere impossible. in estimete of ihe probedle valnes had been mado
before the solution was effeeted, and 1% gave velues wvapging fwom the
order of magaitude of 2000 8% the summiy of the dierve %o perhaps 800 et

the upper edge of the outwesh slope. OF course, negative values are ime
possibles

The cause of the troubls probable ldes in the fact that the dats
is not sulffleiently scouwrnte for the nethod eupleyed, In most eases, the
aren canmot be figured to mere then ome significent figure, which, 1f
only one squation were te be moployed, would probably give & result suf-
ficiently seourate for the purposs of this study, But when a set of elght
sinultenecus equations are to be sclved, the ageldental crvore mey sce-
umalete wetil the answers will neot even be recognized. This is whet heppened.
In addition, there ars some stvesms which due %o scome Taelor, such se
being bohind & second ridge, or belup affected by rising water fvom some
other basin, or by the presemes of 8 lurge lake or « large ameunt of
gwamp lsnd, are not compareble Yo the other streems, In the eystem of
simultensous eguations, these stresms ave likely te do anyihing %o the
vesulss, and they oun mot be sliminated from the set of eguations, bocsuse




ned emough simultaneous eguetisns would ba ovailable to obtals s sel-
ution, or beceuss thess inconmsistencies camned be recognised befome
& selution is mads.

Witk the faillure of this methed, 4t wes evident thet & sube
etitute had to Ve adopled. This second webthod, less accurete than the
otber, but far wmoere spplicshle, iz in theory, the obisining of soproze
fmations of the walues of the »umeff per square nils, by irretiomal
mesns, and substituting of thess in the simultancons eguations. Then
by 2 sort of & trinl and errov method, thase approximetions are mods
ified wntil the best got of values in kewping with the theory that
the runof! depends direotly on the alevation is obiatned. This is $hse
method that was used dor the solution as iz herein precented. In
making the estimetes of the velues to suhetitute in the »
squations, the firet aprroximate values wepe selected by computing
the aversgs elevrtion of «sseh watershed in each dlvision of mountain
sren, mud plodting this ageivet the velue ¢ the djscharge in sere
faet por sguare mile. Then & smooth curve was drawan a8 wesyly as pose-
ible thry thess points, and wvelues read from these curves ware sube
stituted into the strultanecus equetions. Remarkebly good resulis
were obtained, @8 in twe of the thrse divisiens, velues obtained by this
method wove used without wedifiontion, while in the third division,
the values hed Yo be chonged twite before Yhey were congidered satiow
factory, and when Tinmslly mccepbed, they had been reduced ten peresnt
from thelr originel welues.

In theery, this method of ohisining the valucs by mesns of
the surve is not guite Justifisd, es en aseunption which 1s ot quite
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true ie involved, but with the subssguent correction allowed,
it i¢ believed to be permisesble. The sesumption is that the
varying of the precipisaticn, or rather the runoff, with the
elewation i & etreight lins relstion. Thie ias shown to be
approximstely true with regpect %o the higher alevations by
the curves drawn, but they also show that at about 000 feet,
& sharp bend in the ourve takes plece. Thus 1%t i seen that
the true velue of the runoff of & watsr ghed is not the prod-
uet of the area of the basin and the walue for the runoff &t
the average clevation for the baeln, as 1% was assused.
However, the insguuracy Que t¢ this agsumption is amall, se
in most of the cresks which were vesd for these ealeulations,
very little of the ares came balew the point of bend of the
curve, and congeguently over most of thearss goneldered, the
precipitation and the slzvation maintaln a stralght line
relation 28 ascumed.

Practicelly all of the precipitation in the mountain
ares comes during the later pert of the winter monthas, s0 the
year ig oonelidersd as starting Ostober 1, and ending Seplen-
ber 30. In 311 the tables, this pericd will be used as the
year, and #ill bs designated by the number of the salandey
yeay containing the peried Janupeyy 1 to September 30C.

Az previously dlescucsed, the Owens Valley can be divid-
2d into five separste underground baeine, the Long Valley
Region, the Bichop~Big Pins Region, the Independencs Regiom,
the Owane Leke Reglion, snd the Chslfant Vellsy Region. Thie
division wag kept 1n mind, during all the censidervations,

9



99

Zo

but &e this segrogotion hae 1ittle ¢or no effect &% on the con-
sidereation of the precipitetion in the mountain ares, 1t was
partially neglected in dividing the mountain szes into ite
conatituent divisiono. This division was zads with soversl oo~
siderations In mind. Firet, th: fact that was brought up belare,
relative o the isfliuence that the spurs on the west alaﬁé of
the Slerrs had upon the procipitation to the cset and wouth of
then. Seoond, sad soarly sz lnportant was the faot that 1t was
not deglred thet any onme division should have & length along
the grest of ths Blarra of over 25 or 30 milse. The third oon~
pideration was that there should be at least sight strosss withe
in the divisien, of oapable of boing coneldsrsd within the dive
iaion for thie purpoes, &9 elight equations wars necsesary for
& solution. |

Thas eriginel 2¥visicn was mads up as follows:-

DIVISION 1 oontalned all of thy mountaln ares north of the
divide betweon Conviet and laursl Qrasks within the Oware Volley
watershad,

DIVISION 2 oonaisted of the ares betwesn the divide hetwsen
Convict and Laursl) Crscks and thet between Blirch ¥o. 2 and Bishep
Oreoks.

DIVISION 3 c¢ontalned the ares betwesn the divide detwesn

Bireh ¥eo. 2 and Bighop Crosks znd that botween Blreh ¥o. 1 and

Fullaer Orscks.

DIVISION & wha mads up of the ares betwsen the divide between
Birch No. 1 and Puller Orasks, snd that betwsen Oymnes and Shepazd
graaka.
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DIVISION Swihs wads wp of the ares between the divide bet~
waon Bhepard and BSymnes Orecks snd that batwsen Bealey and
Carthage Crosks,

DIVIBION 6 was made up of the Area from the divide betwesn
Braley and Oarthage Orseke ssuth to and including the =mxes
Heiwss Oreek drainage agea.

It waa found later on In the snalysis that the precip-
itation from Lone Pins Oresk om south fell off very zapidly
and that Cettenwood, Ash, and Braley Creeks ware scargely in
the same olass &s those from Lome Pine Oresk on %o the norih,
80 aftsr the slmultaneous equation wethod wae found %0 bs in-
applicable, aight strsams were no longer needsd in each divis-
ion, and Divielon 5 was further divided, celling the portion
north of the divide betwsen Tuttle and Dias Cresks Division 58
and that part of the arss in the old Divielen 5 south of this
divide 5b. No changes ware mode in other divisiona.

The firet step iz the sotusl snalysis consieted of the
separation of the the mountain drainsge srea into the separ=
ate basine, and the area contalned within esch of these basine
between the thopsand foot eontours wes obtalned by means of
the U.8.0.8. guadrangles end a planimeter.

R2zt, all avallable ragords of the annual discharges of
straans wers obialned from the several sourees, and these reg-
ords wers tabulated. Ths major part of these records were of
the fiow of the stroams at the old U.8.0.8. geging statlons,
#kich wers located at the upper edge of the valleg floor, usu-
ally shove all irrigstion diversions. The location of theee
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 gaging station was flnde ta the esrly hiastery of the valley,

hen the water avallable for irpigation, without pumping of
too expenalve dlwersion works, wae the only item consicered,
and thess locatlons wers naver chsnged in the mejority of the
08895 Bsaauaﬁ thears i coneldarable loss by seepsgs betwsen
the mouths of the canyond and the gsging ststions, some oor-
rogtlons mast b2 made to obtaln the vwaluss of the Lfiows of

the strooms o the mouths of the canysns. luokily, for aix

yaars, meascursments vers mads at bHoth the months of the conyons
and the regular sasing stetions, g0 the correctlons osn be
mads on this basis. Peints ware plotted showing the relation
batwesn thess two walues of the flow and 2 cmonth ourve was
avesn batween them. By taking the valuss of the Alscharge &t
tha 792.0.8. statiens and resging the ceorrasponding valuea
of the snmual discharge 2t the mouths of the canyons from
the ourves, the dlschagoes ai'a%xa&ﬁs en which a@ﬂ@&xis@ﬁa
had been made could be obtained at the mouths of Yhe canyons
over the paried of regord, Thege streams wars Rook Oreek,
MoGae Oresk, Hilton Ora-k, Conviet Creak, the Owans Rived at
the Gorge Btation and at Round Velley, Oak Oreak, Indepen~
denne and Pinyon Orecks, Shepard Cresk, Tabosge Oreck, Oeorge
Oransk, Goodale Orack, Division COreek, Bairs Crask, S8ymmas
Crask, Sawmill COrask, Thihau$ Orask, and Hoghaok Crack. Some
of thsse pomparieons had besn made in mean segond faes, 80
tha curvas ware drewn on this basle, the discharges of thse
streame at the V,.8.0.8. stations were changed 0 mean sao-
ond feet and the conversions were mads from the dlagrams,
after which the flows wars convarted back to more fsat pex
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youzr again. In the caee ¢f Tinemaha and Red Mountain Cresks,
no mean annual flows were available, #0 the conversion had

to be made on ths basls of o curve drawn showlng the relation
existing botween simulianaous instantansous readings of the
discharges at the wmouths of ths canyons and at the gaging
station, Table No.YL shows the final resulting discharges

©Z these streams at the mouthe of the gsnyons. It will be
noticed thet eome siresms for whiok data ie shown in Pable
¥o. 1L for the dlgcharges at the gaging stations are Jeft out
of thie table, due %o a lagk of any method to correlate the
valuse at the gaging stations o any at the meuthe of the
ganyons, or becauss irrigation diversiocns abévu the gaging
stations or reservolr regulation in the headwaters of the cane-
make the redords unsatisfactory. Also it will be noticed thet
the valuss for eseveral of the streams ax: carried from one
table to the othsr without any ohange dus %o ihe fact that the
gaging station is located at or very nesr the mouth of ths can~
yon, as is the case with Cottonwoond, Ash, Braley, Big Pine and
other oreeks, or as in the oase of Lone Pine Creek, when ris-
ing water just above the gaging station accounts for all that
has been lost by sespsge below the mouth of the canyon.

The next step is to get average velues for, the discher-
ges for several years of all the cresks posasible and usesble
in each of the divisions. It was thouBht that the mean of not
leas than six ysars should be used, and in eagh division, there
wors needed as mwany oreeks as there are simulianesus egquadions
in the system for that division. For Diviglon 2, ths moan of
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the years from 1923 to 1929 were taken, and for Divisions 4
and 5, the means from 1905 %o 1910 were used. There was no
opportunity for obtaining a set of equ&tiané for the o%har
divisions. It wae found that there were asveral vears during
which noe rsgerds for Birch Oresk WO. 2, Tinemsha and Red
Mountain Qresks, Ash Cresk, and Braley COracks wers avallabla.
Valuss for thees years for these oresks were obtained by
drawing curves made by plotting the discharges of adjacent
gresks againet waluss for the crecke for which the regordes
weres wented t0 be extendsd, and reading from the curves the
desired valuss corresponding te values obssrved for the
adjoining streams. Valuse for Bireoh COresk No.2 wers obtained
from the mesns shiuimed of the values obtuined from Rook and
Big Pine Creeks by this method.(8ee page 68 ) vaiuqa for
Red Mountain and Tinmmahe Oreeks wore ohtained from corres-
ponding Values for Tabonge Crsek, and for Ash and Braley Cresks,
they wars obtained from Cottonwood Orssk.

The list of the oreeks uged for the simltaneous
equations in esch division oan be seen in Tabls No.NI[. In
Diviglon 2, & record 18 ¢ be had for Bichop Creek, but due
to diversions above the gaging station fer irzrigation pure
Posss, and also to regervolr regulation in the canyon, this
record was not considered satisfactory and Blehop Creek was
not used. This laft s shortags of one stream in this divis-
ion, but one oould be taken from the next division to the
south, as there were onlv two thers and hencs thay could not

make up any set of simuitansous equations. These two were
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Blg Pine Oressk asnd Baker Oreek. As the Baker Oreek drainage
ares dose not sxtend elear to the crxest of the flerra and
there ig & seoond high erest to the wast of the this strean,
thie second ridge would probably render the valuss of Baker
Oreek unfitv fLor any uee. Henge Big Pine Cresk was selected
to supplement the records of the streams of Divieion 2.

In Division B, the only cresk with a satisfactory

regord, in #0 far ss peviod of observation goes, #hioch was

- not uwesd was Division Creek, which was left out for fear that

the flow of Seotty Springe would effect any results unfavor-
ably.

In Diviaion 5, Tutile and Diaz Cresks ware not uesd
bagsuse thers is spparently no say in which te correct the
dincharge v%luaa at% the U,8,0,8, gaging station to that at
the mouths of the caanyona,

These wvaluss were then  substituied for K in the sinme
wissncous eqguations of the form kyx 4 kKpy + K3z + ..o Xnw
® K, and the valuss for k3 , kg, k3, ate., (the arsap oal-
eulgiggagg 3§§§“§§§a§§§§& wﬁgggrglﬁn substituted. The sole
utione of the simultsneous squations were then obtained, and
dus to ths poor resulis, anothsr method of attsek wae found,
a3 diserived above.

The first step 4n this new method wae to calounlate the
average alsvation of sach dralnage basin., This progess is
shown gompletely in the caleulatichs on pages 80%e 83 .
Alsg, the average runeff fer square mile muat be caloulated

Z5



for each basin by dividing the gix yesr mcan runoff by the
arss of the basin In aguare milea. By plotting the points yee |
sulting from thaos oaleoulaticns, one ourve for sach division,
values of the runoff at various elevations can be obtained.

In plotting these curves, it was theught advisable %o have &
point at a low slevation, snd the only ,way that this could

be doms wea to take the average annusl precipltetion over
thees aiz year gar&&&a at Lone Pine and at Ind2pendences, and
change thém $ read in sore feet per squere mile. They have

no signifissnge on the surves as runoff factors, as they are
within the slluvial fan aress, and bacause of this, furnish

no runeff, but they are nesful in dedsrmining the shape of

the ourve.Befors plotting them, tkﬁf ware reduced by 3049, as
that ig the estimated value of the svaporation lose in the
mountain arsa, and if this precipitation were falling on an
impervious material in Lons Pine ar‘in Fndependanes, ts énabn
ably would oause & runoff of shbout 70 %. Thus it 4s seen that
to maks this walue cenparabls $0 ths runeff veluses oblalned
for the higher altitudes, 1% ia negessary to reduce it by the
runofi factor. There ig no opportunigy for obtalining such a
valus for Divieion 2, so the lower part of the curve for this
divigion was obtained by simply waking it follow the shapse

of the gurves obtained for Divisionas ¥ send5. From theee curves,
the vhlues for each slevation desired, *hat is for 13500 faet,
12500 feet, 11500 fees, ate., were picked out, as shown by Table
No, VIIT.

As s oheck, these values were substituited into the sats
105
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ef simultsnoous squationg, snd the oaloulated runeff for cach
stream wug compared with the obeerved wvaluss. These substie
tutions sre mads on psge 88 . It will be noticed that for Dive
fsion 2 the agresment of thewe two sets of values 1s vemark-
ably good, sxgept for Birch Oreek No. 2 and Rogk Oreesk. There
is sm cxplanation for Rook Creek, in that this basin ls made
up 0 & very lazge extent of ghallow lakeg and mayshes, from
which considerable svaperation takes plags, Thess values, when
applisd outside of District 2, as to Big Pine and Little Pine
Crasks, also show a remsrkable sgreswent. Theve is & nins per
sent diffezence in the valuss for Comviet Creek, which m&ght.
possibly be attributed to the relstively lazge lak: area in
this basin, and aleo & largs peresnt spror in the case of Hos
Ureek. However, 1% was not to bs expected that Hot Creck would
agree, ae it 1s fed laggely frowm ayrlnss which do not deliver
water Irom what was gonsidered ite drainsge basin in this rep-
ert. In Division %, the agreemsnt was even closed. Only two
ptreans were very fay off. Bawmill Oresk dose not show a very |
closs agresmsnt, and no explanation ean be offered. Thibaut
Oreek is 20 small that enough eignifisant figurse cannot be
used to expeet any closed agrsemsnt. For Division §, the agresw
?3“2@@ 80 ¢loss. Nearly all ealoulated wvaluss are too bigh.
The ourve, designated in the tables ae "Curve Wo, 1I* was re~
plasced by the straight iine "Curve 2%, which fits the values
very amuch bettar, but this ourve ¢ould not be weed, as 1% is
&no#n that the values could not de:ronse s0 rapldly as the
sievation gets less. Finally "Curve 3%, which is "Curve 1" with
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811 vsluss redused by 10 percent wae dvawn, and 1% oan be
guan that 4% Li%e very well, except that valuss for Cotionwood,
Ask and Braley Ovecks ave much 00 leasgs. It 1s for thie Feu-
eon thet thes obange in Division 5 %o Divieienes Sa snd 5b wae
Bede. |

The noxt atep in the snslyels iw the ealoulstion of
enother mean. This mean muaet be based wpon a number of wiresss
a9 4% was desized to got sevezel factors for essh divieden, 4f
possible, and also 4% «hould be based on & nusber of yeazs, a8
it was luportant %0 avodd lascourseies due ve veking en inoore
7ot valus for Whe besie of the werk. It was found thet presty
full recorde of dieobmyges wors svallable for the five yeare
1909, 1910, 192, 1922,1923. Regords for these five yeurs wews
availables for Ash, Uottonweod, Lens Pine, Independenes snd

- Pinyon, Tinemshe sud Red Mountsin, Blg Pine, Baker, Bireh Ne.

#, and Roeck Orecks, and thees weze olesssd as yrivery strosme.
The means for the five yesre for sll these stroams wWere eaie
gulated, and vae gonsldered as the normales of the atFesmo.
Then the anmusl pergent of normal for ench siream wae ¢aloula~
ted. |

Thess streams wore found teibe mot enough %o bage the
moan psrosnt of normal for esoh division ony 8o four stresms
which bad protsy full records, but did not take in all of
thegs five years, wope ploked as secondsry stresume end weed %o
supploment the prisary stresm records. These four stroasns mus
WL vm Creek, Bawmill Oresk, Oak Creek, snd Braley Oreak.
The ealoulstions $o obtaln & mean for ssch fas of ther cor-
rosponding %o the five year mesns for the primpy streass are
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ghown on pages 99 and 95, The method follewasd whs to tuke
adjaoent prinery streems and find the mean pereent of normad
for thess etrasua fOr ss WANY yeurs se éh@xﬁ WETS QOTT68POu~
ing records for the primery streame snd the secondary smtrosn
undsy gonsidaration. Then by dividing the disohsrge of the
secondary straam Dby the gorresponding mesn percent of normald
of the primary strooam, & btheoretleal valus corresponding to
the five yesr meman of the geoondayy stream can be obiained
for each year in whileh a compariecn between the primary
streams and thae grvcoondary siream cau be made. Taking ths
avarage of se¢ many of these values as possibls, & value of
the five y#ar mean can be obdalnad, sufflciently acourats
for the purposes of '‘bis study. By taking weighied or siraight
wmosias of these valuss, as diseribved on pegs 97, the percent
of the five year nowmal for eamsh division may be obtained(Ses
page 96 .)

But the runoff at the differcnt sievations was esleu~
lated on the tasls of the weans for ths elx year perieds 1305
%o 1910, oR 1984 to 1929, so ths watio of the average for ihs
gix yeay period te the average of the five ysare 1903, 1310,
9ed, 1922, 1927 muet be cslceulatod. A mean of these averagse
must be obtained for each divisicn, and this factor spylied
to gorrect the runeff from each slevetion from the basis of
the adx year mean to that 2f the five year maan.

The noxt shep wag 0 ¢olleet thae ares data for eack
divislon and tosdl all arss peparstely for which no sotual
obssrved 2aoords are avallable, and all the ltsms of the area



for which some obssrved reoords can be obtalned.
xﬁltiglyins;th# arcas shus obtained by the runcff

factors by the variouas slsvations, snd totaling them for
each aven dimision, Vhe runelf éI that arca for the normal
yo&ar baged on the flve yekr means oan be oblalmed.This,
maliipdled by the pere:nt of normal for that division fon
aach year gives the oulonlated runcff for the year. This
sadoulated runelf wasw not ueed 1f the ohearved volus was
available. -

| These values, e¢lther caloulated or obssrved, wers
totalsd for casch of the three lowsr regions. As thers ars
no additions to ths growad watsr supsiy of the t&at of the
valley from the Long Vaelisy Reglon sxeept that which cen
be weasurad in the Owens River at the Corgs 8tation, this
process dleoribed above has not besn follewsd for the Long
Vedlsy Reglon, but the: discharge of the Owens River at the
Gorge wae taken as the runofl frow the Hountaln area trib-
utary %o the Leng Velley Region. ‘

From the date so lar osbisined, 1% 1&# now possible
t¢ find the annusl addltiong %o the ground water in each of
ef the three lower reglons, axeluding the very 1mpar§ant
considaration of the annval smd eveperstion and franspire~
tion ioes. The net ancusl additions should bHe figured in
& latsy phoge of thée study, oonsidering here the svaporation
and tremgplization lesses. In figuring thess gross annual
additions, inflow ond outflow nmeagurements of ths Owens

Rivar at thé Gorge Btation, Ohazrleys Bubtte, Mt. Whitney Bridge,
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and Resler Pridge, snd the Los Angeles Aqueduct at the Polnt
of the Alabems Hills and at the Cottonwoed CGates were used.

In sddition to finding the aarunl gross addisions %o
the ground water of sscl of the three lowsr reglons, the totsl
ruﬁeff figures for sach yesr for the mounteln area tributary
to sach of the four reglionas along the western side of the
valley wag figursd, and totaled %o obtaln the annual runoff
from %he gigrrs to the Oweng Velloy for sach year. This data
ig eontalned in Tadle No. Xl oen pags (2.,

In Table No.XIk'on page (13, ia shown the figurss
axtimatad By the Divigion of Water Resourcos of the Siate
¢f Californin, corresponding %o ?aﬁ;& ¥o. XL The conparisg=
en of the %otals can be made diregtly, and it is belleved tuat
a stisfastory f&l&ﬁian%hip ezists betwaen the two asets of
figures, It iz th Do goticed that the waluesg derived in thig
study are in nearly every casge, smaller than those ¢bisined
by the State, but the maximum differencs 1s in the neighborw
heod of 18 4, in 1912, and that with the exception of this one
yaor, the meximum 4ifference le abous 12 4.

Agourate conmparigons batwesn the roglons of this
study and the groups. of the Qslifornis State report is not
posuible without making some corrections, for in thips report,
Rook COresk was considered as trivutery te ths Pishep-Big Pine
Reglen, whille in the 8tate report, it was taken &e balanging in
the Upper Owane River Group. In thie study, the ares Irom Symses
Uresk 4o Hogbaok Cresk wogs coneldersd o b2 in the Independence
Roglon, whila In the 2tate report, 1% wes ploced in the Owena
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bake Group. Obbsrwise the followlny relstion #xliabtut-

STATE RZPORT TRIE 8TUDY.
Upper Owene RLver CTOUDvs+v v veae, LGng Valley Reglon.
Bishop-Blg Pine Rsgloen
Blohop Crock ORouDsrvovsne. SRR . and
Indspendence Reglon.

Qw$aﬂ L&k@ Qrﬂungnt-'annaco‘.-‘tac~ Oﬂ&'ﬂﬁ mﬂ &agiaﬂ-

Taking the above shanges into agcount, the intagral
parts of the totals in the twe reporte compare very favorably,
&% well ae the totals themnselves.

In gonslusion, 4% esn be sald that this study has given
satiefactory roeults, and tho only one of the two methods tried
actually wovrksd, I belisve that under conditions of belng able
te obtain sufficlently acourate data, the simultansous squation
methed would noet only work, but would bes mors gocurate than any
other.



aa

i

33



PLBLE Hoe I{ - BABAS OF TAPEROHEDS AT VARIOUS mﬁﬁma
Unless otherwise noted, avene oo gives b squmrs piles above

the southe of the canyons, and were sonputed Wy ploanimeter Bosse
wronents from Usip@his ifdrangles. :

T

er

First Cr
- MRarth of Ha
w

T Creek

J

Wie
Ci!«
PBlanchsy

Haiwee

Fist Cree
i Olauncha auncl Carlh

g Sooliy of H°7
ogback

- reel

Bowmt
Creety

T

o s P P i

g.

i

p—— . s . P P

e
oy
PORRIS S ot g vl ~ .3]
Be8 B 48 o9 "’..a ';& Lot

P SRR T T I X S X !

PO T TS R ™ R S

o7 n? el ek 9 ] g% +eB

i

Total B8 1a¥ ke De7 . &,@ ﬁ.@ Bk



L

YooY ‘ o
ek

Ne2rD
Nﬁ:ﬂk

" |

kvw.ﬁ,u u
,«:XQ:I_ “r m

. BV ) m
SN )jedan] #

- 3

Y229
«coogpﬁou

QS
s . Sﬂ/,\ :
I

yey peo ho(oaq o
M VaRmaq £UW;Um

) & wuw_gﬂggj
@w

MV&LU m
A &

L

e

Sac& s b u% : '

L

A

18

La2

o

o5

Hell

e

o

Gedi  ADed

o

e

etk

¥

o del2

al

«%

Uell

gﬂ%

o

#

sl ol

B8 o7

:?E‘

o

‘,-%

ol

BaB o6 o8 ok

LB

8

8

e

Jed lu&

Sel

of

o

S

Heande

‘uﬁ "ﬁ“% | ‘c@é

sl

He9

Geb

ol

Ky

£a9



N2 r o e O B B W B O B NOBD e g B o@d & B o @
; Souppusdepl] T 4 @8 W& 4 T & m Rio|woolPRY P W TR e 8 m m ¥
: . N
221D % 9 e o B @ &4 1 W} e E R E
: % w.\\ox:mum. m A S - u “ u% Jooqp] * *°S 3 - - &u QM m m M
et B R 1 R i B R T B
V.wmwmw.wu u“ cﬂ .“ aﬁ aW iw ﬁh ol m o o 2bpooly Pup o O M @ W o & -
b, » $28  worsincy Meom S ® ® ® m m
WU(..WSO_W& & w e a4 W - m.... : w t.w%.k.U. ﬁvaEo_WWM o ¢ * ﬁm
= haaydays pue S
g wog w7 4 4 % g B o4 a4 4 ) 4e20D I B T SR B <
2 \ran Y 2wmpLiun E] £ b <o_n_>,ﬂuw #E o4 § R
._m NPRID 4 & W . , £ ik |
& &; & ] 4 T Ny Sy 8 ¥ g
* 0§ ESRtiRreeNL iR YR opviseaivioqogln
w ) | k J VW g =t e g em : ” o
_i Ay SR R B ok | .
BRI ~ % % @ : m WW k.ww,,o O 4 e & W @ W W 8 s
. U.EQ.W@ o @M 1“ . L * & Q _,MDGQ,.SL) n ® & * & 2 - & w m &m
4 o u
A
e NSy o8 Ny 1 e & 1w -
R V*Lo,nuﬂm.Uai ; i oD N RO m ® mﬂ €« & @ ém % m m mﬁm
M i MAa04 YHON . &
NoaaD  d ypa1) YOO
i NCOJ - 5 !Luo...,. Yy ro




NS %
ares

. ..T.;.M A M\W.H& H

e 1044

\Vic - Bho) »

‘ Mmo%oo w

N LTy
Viogmo)l §

g
o

.

B ECT ) M
S2Y YL

)

Mo @
U] m...&.... nM

- T ”
SRy #

gamnk me L

MPRAD s
Yong ¢ ®

NI e
J\nsﬁ,i Wf..,lr »

isd

- 2327
eI

N CEZ )
Ryt

%Lz_,aﬁ ny u«.f
' puv />O~.Ln>4,/ o
g3 & VomPRA Mo D)

P20
. MopeH

waLad

LS

Jli VIAA r~.¥1ﬁ4m

S NeD)

e

*

"

:

&

ed
=

LB e e
PR voorpg Y2)

a

» 4

B

% )

8

Ae®

sl
o
wh
0

ol
e

o8 1143

ot
ol

%

Bat

o

Cwd
Lo¥

Rald

ol
%

A
.

ek

Dol

vy
B

L4

Bel

1.8

Lot

Had




mss e, T {Gontimeed )

Wetee  Convist lauwrel Temmeth Jesdsas Olass
Cresk  Greck  Uresk  Uresk  Uresk  Uregk

K T o | - o o
500 48 8 L3 R QR p—
Beb . BT . BB Bo¥ - LaB - ke
Geb . Beb . Leb BeB - BeB . beB
L ReB . Re® ek BeB  deR
8.5 . le& B B 0 Bad
ool . e ems ek s e
- mew ewe . wes  Ges
- e p—— - ‘ e

o 5 s O S o - AnNmeke

EX Bel  E8eB  1Be®  1u6

.

* ipes above e poiat =% wileh the ereck crostes the bighwag.
“* swes obove the polnd ot =hich the ovreek crosses ths TH00 6.

gonbour 1ine,



TABLE No. T ~ANWUAL DISOMARGE OF STREAMS AT GAGING STATIONS.

1308
1305
1306
1507
1908
1909
A910
L531
1512
i913
gk
915
1916
A9L7
1918
4733
1980
981
igas
i983
igah
1325
1926
1327
igeg

&
igey kL MEL ks
i {
‘1:’1 ¢=°P“‘ ...f IL’O: §”1‘ = 3.%.!(1"-"1!7!‘ Ry CHdl @ .

(.«."1 aclse f-;-‘L+> %

5 k2 v o ¥
P ¥ B0 g8 o
g 20 3 3 3
R | I
B ] R ] l'? e i -

(a) (e)

e ——— 30813 w7380

5333 -

e e o :ﬁ 2 P Pl

ol

39(3) 20908 :»? 8 13500,

a%gh) %ﬁﬁéz) ssééb) xavés

-?ﬁ) (») (w)

m—— 3292 173%@) 7110 10800
&
)
(

;i’2§) 1x§é§)

- —— 21087 S 33
(&) (a) (5) (&)
2387 S061  3E38% wm ABGLY
{a) (&) {a) é&)
1a%1) aze?) £z3§5} -— 13267
599 eé? 24340 ——
&;i) ”1(;) *“Fﬂﬁ)

L 5 B E, 2 - o o

{a) za) (=)

366 2821 16058 — ——

{a) (=) (s) a)
59% 1612 11584 —

- 'k&ta) ?gzgg) 12613)

i Rk éé}

e 1752 16569 — GEGT
gy 3066,

Vz#> - {a)

weeame 6332 mee 5835

(8) (2}  (a) (a)
157 1&%6 5905 e 949

{s) ®) (a) (&)
573 38156 19806 33543

) ;m) &) {a)
by g6z 636 e 55?3,

é (=) (2) . {a)

24 P Wi and Powed V0

Ve X 4

e

Rt

39



72857 wo.IL ~ANNUAL DISCHARCE OF STREAMS AT GACING STATIONS.

ALDH
1945
i506

1807

1508

1909
1540
gdi
1932
ig13
914
i35
1916
3917
1918
i94Y
152G
1923
928
923
13&h
1915
1926

1gey
g8

165 Sy

Bairs
Creek

Il
S g A

3300

R

S i

{Gontinued)

B
7580
b

EEEG
,w}{a\“u'(‘*

Symmes
Creels

- 14 o Q
2220

S0

gus0 B uggp®

5580°

-

v, oy W

i

g%

Y

e e

s

e e

R

- -

£
¥
¢

|nclependence
Creek «at
Junction Sf .

e o

W e

3237
7493*
5e7He

J.5.G5. Station

Idepenclence
Creeix a¥f

) i

7150
b

2459 {’}Q

16000
£0709
19200%
iig7e®

. e
11553%  w—e
7REL8 e
B6GES e
e -
THOIE e
653 s
RGN e
4e1gh -
2268  wes

5258

ilg0e ®& 120958

£118a
goa i

77038
nanaa

(In Acre Feet)

by A

P vy,

Sy

e Me e i 2 0 1 o oot o7

40



TABLE No. IO «-Amax. DISOHARGE OF STREAMS AT GAGING STATIONS.
(@éatmmﬁ)

1904
4505
1906
1507
igos
4309
4340
i511
1918
1913
191k
3919
1916
i9i7
1918
1919

1927
1928
1389

74

é;u,
ol
.
%%
3

2 ®
o
N a

3910 ©
5510 ¢
3620 9
5290 ©
5210 ¢

S

e
R

e

-,
- o

o

138 o

Sawmi\| Creek ¢

-

R

o o

W v

s,

.

1686 &
2k 8
2605 @

ot ‘V‘Wﬂ\ of C‘(-\‘.\Su 2

" Dl_;«'sion Cr«k‘,._

:
i

&
B
L £
o

5310 O
7650 %
5340 &
7590 8
7180 @

e o e

e o
M e e
. T
o v e

-

W
e

P v

o

(In Acre Toat.)

Creek

%
-

/Lo &
100 &
27605
hyhg &
3820 &

o R

o s

Creely

Taboose

i3

2609
tgg0 #
3520 %
Gaon &
5070 &

" ook i

e
- -

U e

s
B
o

A e

- T\nem_t\q cmc(
el é"]om\Tad1
Creeks

1
H
H

3
i
¥

7901 &
goph &
iwo7c0®
9520 &
10680 ®
5768 &
GLLTR
11019 &
BI8T &
18137 ®
g276 &
5936 &
Goag &
€160 &
5530 &
10370 B
6355
h3pz @

i 21t

Birch
Creelt

i

e

prp——

R o S

-

o

e o ot

W e

A sy



$48LE Yoo IL - ANRUAL DI cma?%’ OF BTRUANE AT GAGING STATIONS.

{Continued) u n Aere Feot) ) ,

g : . . : § 3

n € % & g g s%' =

% 8 & % & Ry &

1904 — —m 77730 % emm 22500° o
1365 BO500 S — 64330 ® - 14000® -~
1306 — ——— 138050 ® — 32200 —
1307 — w—— 8E000 % 7983% 330007  wee
3908 51000% P~ grhbo & sea3®  12700® s
199 hosae®  gE50® 47390 & 7s40%  30100° —
1910 43518 — 71277 % B4sE®  21300° b
1911 —_— - 20E7HO ® 10259%  33900° —
3918 - —e- 73820 *  4g50® 930" -
1313 o ——-  BgE70 & 4575%  6710° e
151k - ---  l0ChEG ® 9904 % 27980° —
1915 —— S 7540 % gooo® 13913 * —
1916 ——— - 99750. %  10111%  1spus® —
A3d7 — e gi7da * agec®  asapst -
1918 — - 67110 & hogh®* 0131 % e
1919 - -— 68230 *  BoGo® 7582 ® e
1920 - ---  G2110%  5191% 57 ® ——
a1 H7i6s w7688 G5700%  ues0* o3t e
1922 38016 % 10537%  guare® meer® 19730 megisz®
1923 horzy * 5633 % Gis1e® saen®* o *  szars ®
e 19756 % soas®  3yze0*  zee7® —— 5992 *
1925 2oz ® 2903 *  s3ns0® - —— 26356 *
1526 21390 % 2681 %  suoho ® - amarin ab3ho ®
1327 Rya6c " suy7 * 5136 % we- -e= 39100 %
1528 sy ® 3529 %  59776°% - m—— 27930 %

1929 18067 * S L Y — —— 21563 *



rABLY we.

g—

{continusd)

1904
1905
1906
1907
1908
1309
1910
il
1912
1913
1914
1915
1916
1537
1918
1919
1920
1921
1922
1923
1924
i9e5
1926
1987
1928
1529

-ANNUAL DISCHARGE OF STREAMS AT GAGING STATIONS.

AT LITNIE
WVW

A o

W A

g o v R

A ey

et s

i N

D
A oo

I s 0 T

ahaly
31601
21302
11259
15254
16671

30779,
21866
mé&gﬁi

# e B PO

@

"ﬂ

a,

(tu Acre Peet.)

by
E

A -
i o
e i O

P e

501

e

56$93
6375
11318
7541
6Q&%v

P @

4

AT TURCTICR

bt

S i o

A

i A, N

S o o

R ot D D

R i o o0

o e s o

R s ey

27£3u,¢

T s W
R e

B e P

19023°
2sg21”
19‘*5@

8780

15698
LUk
PEES A
A5383
13331

B

L

#9

’

L™



m" *

1904
1505
1506
Jo7
1508
1909
1930
19314
1942
1913
1934
1915
1916
1347
1928
1939
1920
1925
194e
1983
1924
1925
1926
1927

i928
1929

TABLE Ne. Il - ANNUAL DISCHARGE OF STRRAMS AT GAGING STATIONS.

{oonsinusd )

H W i o
o S 1 S

I et e

R ie )
RN S
A i
W s e
D
W,
" i
e sk o
A e e
g W o A
o < i
]
- -
v o
o
i
a5450%
21287

13736
1il5906

(In Aowe Faat.)

SR Yo
P A
A g s -

T - 1954 i

. A o -
P Sl v
i, -
S F A

Ao

6357%
i0a3a®
1aa®
19990

12095
#6518

o e

-
e e o ope
bk
I i
o
M s A -
WOy e

- vy S

3ib6o®
3hgeo®
343108
huyhe®

35594
304458

s ey
B

R S et

R o uc, B
O e W i
I A ey o
Wt
R O N
i i

e e

45690%
43980%
37937%
B6003®

39187
353648

e o e

o v o S

e s e

2032658

17ie5e6
169457 &
WH1gias
95008
200000 %
16zg808
109495
1168668
123560%
151980%
123051%

9838

'szg

1548kas
w6508
2471408
27933808
e L
igoaqos
2531208
e
1381268
a3hesre
183ky60
190h53 8
agesay e
1begake
1596448
1356918
1343408
178946
PR

S . o -

41



45

TABLE No.ITB -ANHUAL DISCHARGE OF OWENS RIVER AND LOS ANGELES AQUEDUOT

AT ADDITIONAL POINTS.

$abls is g;&*aiﬁggﬂﬁﬁhgi3‘#‘;&;@@!ﬁ$&gﬁ%g‘#&ggﬁi‘g;H”‘ ¢t me
Water mnd Power.)

s, OWENS RIVER _ LOS ANGELRS AGUEDUCT. _
UPPER PLEASANT emm.ms &m.sm zxum ALABAMA temmm
STATION  VALLEY  BUTTE | BRIDCE GATES GATES
(Re recorde prior to 1307) {8es
note)

1507 ——— me— 30370 ~—— o e
1308 — wew RH3BE5 o - doiare i
1903 - -~ 328665 328212 — - e
1310 ——— -~= 259978 47541 e e o
1311 o -~ B255B2 392802 - e -—
1912 - -—= 231137 230187 ~—— — —
1913 e ~-= 181285  1H1838 - - ——
1314 e m~—— 37H03L  3W3611 — 56930 —
1515 W -~ 275651 227339 1&2%%2 53680 o
1916 - --w 364062 331726 102567 @ 67837 58390
547 — -~= 313170 236079 119953 9845k 91183
1918 e - PWBO06 69139 205910 180692 19iose
1519 -~ 204P66 226888 = LB8754 178031 192045
1920 ~- 194706 170700 - 175540 193726 209580
iga1 85520 186046  1631M0 -—= 165510 185663 189747
1922 105870 249891 279lie0 ~-~ 251350 228642 236316
1523 99010 191311 187181 - 168283 189447 188713
1924 77110 126538 145180 - 153670 167288 166629
1925 768850  1kzgak 127526 ~= 134535 163766 172271
1526 72210 149085 152780 -== 160370 179957 SOk
1927 m—— 215651 234093 -— 224808 225801
1928 --e 162023 182220  1075% 19kO75 213761 282175 |
1929 -~ 124075 347080 31311 151196 199531  20LOMB

{In Aawm;?ma%.}(&il data sontained in thie

ntied .

Hote-Record at Mi.Whitney Bridge used 1309-1918 lnstead of that at
Weeler Brdae



.
T I i
i T BaEsuues nas {
;1 s T 8 5
T 285y e ﬁ
' 8 tH :
38 H T s ]
111 1 - T
B sumw; el 1*1
SHHL TS =, H ] ] : L
T iTh & M;H BHUR HBEB; - - il
1 : T ! T H . -
v : ﬂ T ] : 1 = -4 ) i
¥
+H + - 4+ v as , i t w.ﬁ +
BEE aEg 1 , b I : 1 T
ra 7 @ ¥
t )u.w TLT: T 1T e T e 2F: o
1 T 1 ne i 1] ) -
1T s 1 I »
H.,ﬂ t1 M o T
1+ " 44
: - : i@
L «f L 434 H T 1T W‘
T ! 6 HS BN 4 T
Tt ’ HHH B & TNV e
+ R T Ezuns pana: 1
jan IS B 304 0 H — HRERE -
1 HY 198 ases as; 1 u
— T I 44t B¢ 3
! H +HH 'w et T
14 ¢ -+ THIET T
4 + R RERE IRnBRS { i -
p ?, -1+ 11 - IERAS S w L innn
¥ ams! R REE SR FN RS D 14+ }
%:fﬂ 1++] I8 WO 11H+t AR t "2
- 6 pRRsaasas it ! I s
4 +$1+++ 1851 | b i
1T ¥ IS B8 RN T 88 SBEAS %s "y IEEE! I
111t 2 1 1 - 4{‘w & T
S 5 - = 41.4 +1 1 Tt wuna
Lt. AJvm ‘v 3- 11 T '%.v 2 4 L3 ans
AH longs Ieee: - EEsEszssns .ij 8 : t s T+
1 b Ht b & TEETEr i I e i + I
333 3 1 i BuARE N ?mxr.]x t1t Hri
11 t+-1-1 ! e T,ﬁx 1H t Ean - Ht : 13 12 ¢
T I saws ” SRS & T MABy AU ! 4 1 o =
3 T oot 198 i T mEnman } -
: : T E38 38ess saan i H H
S8 e TS SNENE Dot T - ~ 1 Ht
i T [ itas REol HH 1S 18
T i ¢1,H|AH7‘ IBG uw 1 .
s T Sgasacsacesase . s
- b kS
! Ty K8 B8 I 1
HIr @ AN ne g -
|8 4+ : M } 5588 NNE K = 1 +
BR84S an e HrrH LN 1 T i
Frertbe 41 4+t 0 8 W " + T o
L% A ESE Y 5 it 1 .
FHEE STy e GRERE 855 Y 8 e
BERe e IBDUE RSN SR 4 |
Tt IEBERSRE N SLE s . =
gaas R : s e
\n 21 et e \ | ¢
seaes SSsR FRAnE BELSD : e 3
ma Hrthr T HH -
T S aNE o e LT - 1 +4- 3
T jHeds san 1 1 H
S sans ayses jans vis s @
T ¥+ 0 M 11t Tt T Tt r »HT
- 11 e g T S s ..‘4{m. wgas mi b g,
t ¥ Tt sou samas 3 T HoH
1 - n B 243 2t T TR it HHH + s @i
; : % 2 B R el I EAERB RO SRS SER: RS any 5 + ! T
b & s 23 T A E T HBEGY SuEWS =8 H
T ¢ ) 188 5 { n B THIET ALY 1 e
3 e 0 RO BN 11 oS 9 SO IENED SunEt - -
'*T rt ¢l% . 5 IWTM 1 » 1
4 + 11 3 1+ e
ey sasta saasiienat pun a2 aa: gee: _ 3
4b4d ¥ + + 1 -4 R 4
i spEszsaas) = T 1 it + 4 s
- I TH R LT iasperse . 1
+ .- = 1 5 2N bt N1 ? Lie
s 9B G B 1£83 & T“,wm 4ad HH THr T ue s
S REE W 5 | 3 11T
- gags i EgRg BERg e H S S BRSEESE H
ISR BARES S8 i ~ ’ BRm b T +
...“LML' T PUNE SN .0.%*1 - =5 T iARe s BE bt 1 w.w
S T PN sTua B H I I HIH T
- T W + -+ L INdEees S80e 1 1 L ] HHH el B
SEoERaE naa0E B 1 y I : T =i il - Be e
T bt T - il Ht 1 L + : - BRSNS T
i I gt 1T 4+ . ' 1  EBSY GBE ases JRREE SAR S +rEx-“L
T M 8 BRNEE B ! EEEN BG R Ioe ais. 1 ~—T trHt S
! T I 14 SESHSEESR - IS 3 1
1+ NS 11 1 : 22 1 3 1 + aaas
1 L EHEE S ERaiiaaszsiaiizea’ Baspass HH H e H :
- - AT R 1 - 14
It HiH 1 e EESESS & 444 o 22
aenERsses ARang s REsds Sheissed : H Sasss
BER vhr + T T 5 1 + 1 e
i E3iisiasisiisesas:baianes: ] - -
+HTHHT ST XSS & - HF - a5
fisasiaces asun Sersasssassnmessn P _ f
1+ t+441 . I ' T T
T 1 +- 4
SR EESS HSEEE HHHs }
# i 1 - 4 o
amay i 2 e ABAEERRE
suset + oy o
T i H T o =
@ e
0§
=3

B9 B

N

9

1Tt

2261

pue
MAOA MBN
¥d02'0D N39D2Z1314

2 X o2
Asua1521343 O0DQ3




T T+
IBESasHRERED ISREY B0E 0t
4+ S s
& HE S 81 ISERESASER 8
! ] IUESE SEBIL
g iena P
: s H-
+ L I IBRRENSURE 50
$ 1 [ A
: T o HEeE
4 B SRS SREAS &
1
o I I
1 1 T
} "
t + 1
. 1
00 2 2
Pt 1
.,uzm 0
JREDEE) 3
=+ + 444
ISR

El
3
e
n

HH
T
1SURS 8
&
“wu«rvm
T
ISaa ¢~‘..|Th_
- w A W G B X
S T
3 T
- ~ — 4 +
jaas: Hi T
: Gl Ry S :
e : 3 il
Tt cans AT HH
: T o inuEnu, uaw
(M ot t1Ht ﬂ? + HH .TL+ -t = «417
B0 ESH R ) HEL mes ”  aEngnane TIT } 13
3samasazebel 355 HiH EBSasuRss: 1 Tt
ISRENNRS SESE) 1ty |-+ 4 %%4 b+ 4+ +
4 141 oy -+ 1 b e ++- T.w
™ T & T g 1 T T
SRES 33 & I o il BS o SEse
4 HiH it SR i} HiH
' 0 o FH T (425838 eheg e R aas
5 NRESE snaas BSaR NE SRS SRS T 1 saz A
T H " Ly ..Ilﬁfrﬁ \T e 8 s 4 b
Hri 1L a8 T : H i
Bus iR bAY URANSEAS 1 H+
T I ENESEEEAsE SREN 8 s
i b % W B ST i HEE ABEED T » . LR MBS
& t HH {3285 Eazes ass t : s
P» 5 S 1] sis ien t + 133
3 } nae 13 1 € 3 ) b st
£ T T BESaREesd 58 RS T B
! it 1o HO us FunEEu. L 1 . sass
, T T R
- IBHERSRG BE 6] MMREE S H IS NENSANEREY &) B 8 133 ! 1iil
HHH "av.r it H H er.' ! BuE! 8 8, 1 wa:fuT o 23 e B * 1
e 8 SEEEaSnEAY REEGSS! SSBuEEES BaNBEARenG B8 mEaE 1 1
HaEsRsEaunassass Baunasages usuas: EEessaags 8 8 GsEdsasas 81, b Seaza
SeEEEEREn BEY I BEUEE SEAUE EEAe sposa a a3 =
SaBEARSaq wAs G o ,ﬁ}ﬁ& T R H
RS & - e 4 ] IARSSUENSE SEAANSHG SN § EaRas 8 1
s ] ; J, - l ? wass 1B 1Mﬁ.:, R.jm... 7 Eue
A JERSESENEE asyEn 13 S A | Fr bt S -+ +
H E8sass] SEesEEaess Sant! . Eesasaias HHE T
11 ESNSSE N¥ERERELTE nuBEE EENNEEIE 8
a8 B suBRaEaEs snans 11 o SREEAEE BERLE RELE: ShusuzEDasEES
- Ll b 35 et + 3 411 L 4 1
S Jw:frt.rw. T T ENESan s
R at o 11 #PUA H1 + i LB
! : HEHHH i gaa
2 +1 IRGED NUEEW 8% % ! 11 - ! "¢ 1
i Esaizaics :xﬁu,{ H HHH HH Ea
g+ 4 - ks - 4 -4 4 = 3 bt e 4
11 EasgaETas SRauEEE..d H T ma 1 0
1 UG RESRE N8 T 1 25 5 54
= jEEaE8SaEA RR85" doas ] T E3us asnansas H o
TJ o 6 U0 1 4 i T e 5 4 SRS
" ERaE G aRs) imen s 13 mum; + eus nuGae
o J: BE iEm R SR { 44 1 1}.‘1‘4. ) 5
il JRER AR 4% UENEESEOAS ' janay 5508 BAKEE SE N BREE 13
04 HIT AT T 3 L ISEEL BREES R 1L ¥
5 1 I EWDE ) il T EBEES RBETE NERED
4 >.“H H It s GEEEE SUDRT IR .w&
4 b ++4444 4 +++ -4 F4r JREa e
=t Cdanansss v s ! I iSRaY SEyssasgus gus

22681 MiOA MBN PUR OSe31yD

4d00°0

D N3IOZL1310 3IN3ION

L |

A

& L2
Su21213J3 O0DA3.

02-0+ € aN



6 0 o B e i ISR W P 1 WS
T BRes maman Suw meE #ans ha ey s
“ P P FHEE -+ i3 - [
! + 1 1 3
1 ¥ 3 ] 1
} : SENESHE & ERa SER SERAN +
: -4 - t 444 1 o
! HADA 3L 1 Rl ENSEE T
} 4 3 RO BES i
] [ hegakaas rﬁ t T 4S8 3RS
e = SPRTEREN. E1 iBBS BRSES 8S 88 i
L SRR nuNE rﬁ E iR T INGS AEDEH X + 3
14 [EESE NE RS 4 -1 44 g - e B s i i
H EEE JEayReThea anaan Eak M 53 ] T SSEES Biasas 1
BAXR $ ++ ;: b - -+ ¥ i 1 BRARN N REEE
HHH THts Shass in= 113 T T L .
' t -+ - - i ; * Tt
T BB SE Mangs uARe AuEES HELLE E T t b HHH H HH ]
SEREEE 3 o ] IS aa: SOE SEMEEANRE S e 1 T N H HHH L inE
7 .ﬁ o A5 .Q H.L_T.r L i i { l. LYN +
4 W 8 BN bl NN S A SHE ERNSS
a8 I Ban AEES NSRS NEE 51 o SERTSsEEa i e IBENE
: ;ﬁva 2 1 1- xm F
T sdass T =mamas I It I
L - aaE - £ 3 o [54 1 T
HrH : T 3 HHT T - e
4 ] B! asas 1 - 4+ 4 ,TFT. -+
13 1 ci 1 T 11 e s
<t : 3 A RSN G &) 60 iz 3 ne
i H s 3aaan Zeaaas: : FRi 2asa
+ 1 ' 444 . AR & 44
BESEE ryL: L -+ 4 8e i H I + IRSRN Suw
d 4 At i B +} HENBE FRAS J4ELELL 1] eERES i
’ i SomEguEseit iBEEEEERY, BolISEEBSEERS HEEE 7 HE
EBERs 1 5 EESsnum. S sEusianundwesey 1 2k i ]
! - - - i HrE 44 - t -
: w s EEEEn 00 S W 5 !
= ¥ & B EELan SRS LLT.I 11 - B
o 1T : S LR T jouas i
2N S R NG = ! X % A } WA E
.ﬁ ﬁn ganu8 S i I%L SN D SN DDA EHBRE BERES HE RS
| ++4-+ r- i m e S gt PR R s Httt 4+ -+ b+ v+
+ 1 .. R o 441 BN SR & 8 1 ~+ 44+t
X : - il Ran ‘L F +
- ++ e e T
T L 4 209 ARG
anw < ey ﬁmv: - 1
2 L fE <k : ]
N i uas e 8
i I s B 1 e SR +
i ~I & ; -+ L J.J, +HH et o
8 > BN W L]
T HHH .M, TM i HT 1
! - INES 6 2 wEe. I
£ g : FrH o \Eausas: ia:
- ; : E) B 2 DB S 1
1 H a1 Baau 8B S=Sanal A.w Saasss HE
IRSae 1 > 8 3 IAEESEY it 3 i
A s 8 FE 6 HHEH
HJ\t T rN 1 41 1117 1T 1. 1
1T F NG 1 T SEED 1 SERSE RS 8
T+ 1 Ty B 5% B ﬁ_' -+ ﬁl -+ 1 1 +
Lt T L ¥ o @ ! 1 L
$3d I ! BESE RS - it
1L & . -t 1 441 L..U< i
11 T t FHH
B NI RS SUNES BN 1
WEEMR T 4 B
m... ﬁ% t T RN
B £} T EuE s = 2%
uaBkS 1 3 T NEERaN ,
T FOREN B8ENE: m T 1
13 158 8 55 ERER s R ) PR B
ERoRE R A M.. o ] )1\~ 3 S
e e + N : T 4
aEEw £l d 54 " DR BEEDYRRE +
RS EEwEa 3 H V_ 8 RS s ] TE BE
b+ . RS S B S
B8 3 I F ; aEeswE
*
HE T 50 : es2ase o :
s + wm;l a8 R B s 1
F34E SesReResas u, Sy 4 A e _
n A T 53 S AWWE T = T 1
gazss ams UEES sadbE I sasRat T
$-L34 4+ + i 4 = f4-44 +
T sEsuRs 1 " s ¥
T 3t i 2 iog Saped sy
- .*AKA - ﬂ 1
- $4-4 T b 1 -4
B - ER BENSES 1 ne _ B
- HH 1T ‘ﬁuuvv r 1 1 I &
253 EZHEREAE BGun
F4g8iss saesacaans : : h e ;
L RRERS HEE D - B $44 - 153 L & n
g e NEENSREEE BUNE SN S ! y 1 m N
: 8 ’ 8 ] ¥ 48 EEEE 1 T i 195 Na 8
i 41 f 14
= + e SRSl S 1 44 ] 4 (S Eaastoasd t 1 -
L — 1 3 + 1 _ L b 4
T 85 Hw REUENEN 5 < 7] & mBa
44 L 8 3 + = £ e - i &
S O S 4 . + - i SEgunEEEES
¢ t e - W - -
& e + - V3 . .4 & | 7 3 - - S
- ¥ o o8 A T t 4 4 +14-+
-4 R o —4d t -y $- - + +
a1 j» 1 % + t : : - : ...rvmm : : ¥ § s
4 gt TPttt 1 4+ + 4 v 1 -4 b bt -+ bt + -+ + 11
fEEizesRcts: B e e R H §3ssazasty 1532 . fates T : 583 Sagasdies
+ ! $ » EHW S Busan H 4 aNa -+ 8 : 4 &
'3 1 e FHEPHTH i I W & B i i 1 i I 1 T L

22681 MAOA MBN Ppue 221y4D
8d00'CD N39Z1310 3IN3ON3

2 X. o2
Aouai1o1333 O0o4aA3a

/f“:w f
B,

02-O+E &N



,Jﬁ 343 TR s -
! KU R DO R ¥E8 SEaws :
T P HPEEH R @i A8
A
eaas - =7
vmu o o Anv +|m _
1 T Saus +4vrw pess 7%1 R3an
I } +1-H 2 B SEW & 5
,a t+ 11 L H § IR R0 an xn.ﬂ,n.
; H HHT P
S Hy a8 Buw Egzsamnua:
S T i 5 sa B : B means n
HH ! + a 1 gunn; T
11 i K A 0RO SHa D
1 3 i 111 : - R t i §
b R & H e $iiiyaaazsscasssess sotay LE & P
i 508 Buaas 4 . - Tasasuans nge s BT
SRum R 4 : 11 111t : EH
, t THIHT Ht EYENa BEEDE HHE duibaas > t .L_l wuar
R tHH 5 ZaRasiidiasinnasy 3 jdgazTess snan
! T HH ISEEAERGRY Eanes s AR T
- T Trort IS RLE HERal 1 § 4 I
1 AW: T Hr.lli‘ JV( Tt T L A pess:
- +H
W BREE I Pl e . o w ol B - i
Saes rﬁ T M +H BRSNS UANDE SRR B Wr 18w B B85 : Sasesa:
RO B OB o l..._JA...L.q 144+ A,:, } : s
1 8 i s - - n t I T
' 5 B {44444 1T 11 IS B HAF
HH Buan 1 3 11 4 T P
Hiis el T I HH H
T M.Tt I w«!».. 1 111 gt I
2 3 1T RaE FEE P H
g2sseseassens H T ahgss B
SBBSARENE AEABEERE a L Hﬂ., T e -+
HH H SRALNENS) " sesssases an
T Tl IREAE SEE e tHH ;
1 1 % 3 + + 4 iv 59
FHEHE R T FEsisine
HETEH 3 Him 4y T T
£2i i P anEs
TR ] P H %
R R R R e -+ !
st b 5% ! P T 3 [ 1
zzexs o : A 3Eas ot sgsasss b
GRETREE nAD i eanad B H 4
,I..l. T wd.»; 6151 33 -+ 4+t
DT o s s o
EAENBBBTE 5 1t A u% nws &
e i <fhq SEeafndnadanoc it
-v;f S SE + L ;
SR . &
R i % vilw 2e T
A i
T ettt ae
" LLH. L.LH t Lﬁ 3
4 AR ITSEE N §2anzess i
Sk #84RG Ba B 16 322282 88
——t ! IS EUE NURES 08
: = cHHH =
- ! :
i Frop e :
eaEE 58 :
] o=
TTH o
1 &
1 i R , 1 HHHH a5
f t 1 I T 1
1 I H1 s =
£w sassy 4] ! 1
¥ asa 4 H : :
Jw 444 4 u - . —+ 5% L_,
- o ++ 35, 81 &8 ERREE 1+ 1
HE H i 8s % .4 asasanaens: - :
- 4o - 1 11 v et
5 ! : ERES INE T = ﬁﬁ + Ha
1 H T HT +i+t
: 1 T gussa HEET
3 Sauu: ansen RS anane
jags e T 1 ¥ EREa +HHT
H ") DA § +11 W FHHET
H H 1 i $ L

i o3 YA HH HHE 288388

1 1 > 2 tH jeees L

EFESY BREL B - e . !

INESE i 48 T 1 11:«. @S 28t .ﬁ HH

T T & HSESENGE DAY 1

H : L b 5 H _

5 H . Lﬁ.f» r.r & s@ ey %
iSEREBRuaE B Ty 3
amue ==

i
sast
1 i maas }
w8aas A
1 b Seeeam

2261 M40 MBN pPuUR O@RBRDIYD
¥d00'OD N39©Z1310 IN39N3

< X O02
Asusi1o13J3 0203

02-O+E &N



g4
bl
BRES)

1T

+ +

G I8

2 b

-+ 4 TTIT s

L 1t 4t

B Ny} nER

{ LT 4L 1
ity +1 jume - inapi
-t T WA H T
RS 5 &1 s =14 1 St
T i jas
T 11 — ;

. t 1 .
PR HH t mes
HEHE R /4 H gaaap:
RASEESERN 0 uﬁ 1 T
INIEG ANTE 44 ‘ 1 iif 6 5
SEEIAANTRN FEARE - 3
i ] il W
uEEsauwas - aREn
i TMJ,T |- POt
e - i
] + 1
BEeEEDEES
1 T
] 1818 81
Wgsnianeny

4+ 2 33

H a58
S QEN NS ma
T 1 11 wn‘wwn
B3 SEE U 250 ]

MEES O DR N8 ®
SRR 14 1
,ﬁv« nw*.r IS8 (ARS8 It
REEER! BB ] I . 1
}i 0 Qm -t REERE b T y e
aEngsaee 111 jwa2E 0E 8w i - - : T
gsuuauany BEss aaD HHH EESas Hauw e, T
1 SSENE RSuE .L.w T ¥ SEAUSBREN 1T R R
T ERERS AN oy 1 4
4 vHA ‘ucr" Frd LH.?H ! S EESREaEal Soa:
i S WD T BEEW EE5 S8
ta3sag: % EsassEane afas: T 22
 RUEE BB 1Y11 i AEE BRRGS T
S L s ua USEE RARAS HEEBEAl
T i e t I
S ueuan HABRS T : T et
INEBS RN FRPUS + T Ensuse
i E S SN S % L LT 1
+ {1 +11+1
..ry { I i V.l.H
=t T " !
S5 BB REE BEEn ARES N i : i
0 NS NSE ES AR "HA um 1t T - H 1
ANuBELE NBABESSEY SunE T Y } T 558 3588 ssam
T < 3 pbrt oy M1 I 1 i = 14 r T L+
i SR R T e T e e e e 1] a8 fR S Rd basas aeanatans bans ESEans
81 SR ARG 685 umSEESSsaaEeREus HUARSRENNE BERETHS S ; L Hr
= BEn B8 SES SEFLESSEEE ERAEREARES NERRS RS NN 51 + 1 T
=+ L v 4 + 58 GRERS BEET T IS SENEEETEEE SUN! T bt
T Eee " Eareaad Fasec dsuRe ugns Setus sasnt esne naees : : EESERES 4 H Rass Bniaana:
g T + P '’ 5 2 t ! ; 1
‘ SEEasds daiasdatas cies pls T T S T e e A 18cacs cessasas
Tt IWEDEHANRE SER NN BRe oy it + 1 11 It e 58 - RS ERBA Nt I HER §RENE S ]
I : asa o - — 1t 1 S AR T T+t T HHH T T AR e
b et d e Hrtr 3 i IS + we L M 1 Il <3
SanE ISEEN NSSSE SHRna LT aEnmasms BESE IEEEE AN NG FRLUESEZ UL SRR SOS RS R Ceqipbee AENSH BenEE Ul s 13
- % BERAE aURGH ki EEED Beiotansats Snaguansauns Bol ins Sadus n BEE ! saaEssaas HARESAN EEENEBEBHE BE SN S UERS
GNRZEAEAE CERASSNGE B ] - IuE SEAER PR SER| [RS B T FEBERAB: i 58 1858 it m.v.ﬁui e I
8 8 5 + ERNGS ! 1 DERBES R i . T i
dﬂ!wwr.mTE T L; 4 T 3 : s IBE B O AAEEE WA Tt (SEER RUREE DL TS B 151 i 53 ur
B Y WESEN NS, 1 bosbe o5 . ue . & T 1 ++1 DEELAGH ESHAB B
IRREERyENE REETESuSGE SEN S HH T T H T + sganEsasan : T3a pessnuERas RESERERL S

2 - - 1 I ESad EEINS P - 1 HHHEH penE e 1

e T THH S5¥ BESDERERSS HEH HErH $ auu Ea 55 T L, T ]
F T BRBICRS IRGH] - t i = " H+H4+ + Tt EEXR SR 3
V»H i RS Reen: et Bt FHTH t n: TR SEASNEERES ENAASHSNY FHRNS ,, 1] SO
i S SSaaE SEnS! 1- £ 22 et T+ ,..Hf 4443 SBEES 3
= ;8 4t IFSREEN SRS L SRR SHE 66 @ 1 ISES A b et H
aai 5 8 HH H NESSE SESZEEEALE us anBcesas snsew : T
+ B ) : »,L«.ﬁulu«. B uE B 1 T!.J 1 HH H e + &

L + B N - T '8 BN wal - it ]
: HH t H S8 3asasanses o EsagEizsrisaasazss aRssanasssiasy A
WEARH SREEEBE" 4B G0BE: o T 1 HHE HH SRR S BEe; 1 Ew R
‘ HHHT s i8¢ Resguagus s HHHT 388 saansane i :
1 BEaunna  danne ans ST s sEssmumEmssamdgEaEaa B SR SRS SRGES SRANESNSRE REEE B Ea
g ZBHENEEY EASR dasnE Hame: HHH e e 3ESzes avsemnauys syRuacazas t
Ig8EEEs §F gennuERNEEEY 'S sama TR L e s e T R e e e 1
-+ t11+t 1 T+t + t |8 BE BN B (BRSO B8 4444+ 6
J,H, IS EE SNy BE S8 1 T T ;?.«JH ISHIREPELE BEIns SRESR ui
s I InSEERnY B Se H SEEIS NS ENANNRRITY 8 e B BaSdinasd s -
N SR e IR NRER SRTNN e H ; - H+ T
B! + 1 T T - : : 1 G BERUE B T IR Ratas Nl LW*‘ATH; »MMT lumE s Roam:
I A EERGYANTUE D 4t + T i 1 &2 b NS RN 1% K ot HpR b : 11 508 T
H SEHU D G4 aNsBARuALE DuaG IS BEEAEENING PEXAXINANE USREE ABAGE SRS BRs BaRaEnS & gabs tagnazanas j2aiceqns detsasacis s
. B B R SR BB o BERRE CanES anaub SERE S Be T " 11 L ot 1
H 3 gfues Houasantas Snns S T R e R e A R e R : ,

1

=
2261 Y404 MON PpuBE OWNU.CU Q2 X0

HdOO OO NISOZL1310 3IN39ON3 Asusianiiga oD 03




A T T T T T .0 Ui, T gy (IR R e T e e

R

wo. [IT -umaw mu. FLOW IK SEQ.FT. AT u.a.u.n. n’m
For use in d:i:nnﬂn&t; discharges at moutha of

YEAR mex GEORGE  BAIRS SHEPARD  SYMMES IRDEPEN- )

——— 3043 31.8
9.5 8.6  10.5 334 232 Ba
1908 6.9 2.6 1 4 B3 B
1909 i3.3 6.3 13.0 6.3 26.5 3h.h

190% W
1.0
5
0
5
1910 0 13.0 2.4 7.7 1.1 16.% 2%.2

1906
1907

2647 109 33.6

1911
1912
913
1314
918
igis

e - - w_“ A o -

e PRSI —

1917 - —— we- —— 10.0 —
158 - —-— - -— 9.2 -—
1919 e o - ——— - 140.7 -——
1920 - — e - - 0.2 -—
1921 -——— - — —— — 9.0 ——
1522 - S s——— - - 11.7 N——
1923 — - me — — 6.4 —
1924 -— — - P— - 3.1 o

1925 - - - - - 9.1 8.2
1926 - —— - —— — 13 8.4
1987 - -—- - - “—-  17.8  22.6
1928 —— - — — — 10.6 11.0
1923 wo ——— -— - - 6.2 7.2



29

1924
1925
1926
327
1928
1329

3.9
5.4
6.5
3.8
6.6

CREEE

5.7
il.4
9.5
4.9
8.6

e

1.1
15%.8
13.1
4.8
8.0
75

11.3
1649
11.4
8.2
8.3
8.5
7:6
4.3
8.8
5.9

R A LT



vABLE ¥0. IV D - geasenal Dischazges in Secend Feed ad

UeB.0.8. Stations. (From msasuresents and sstimates made
by @t‘wh‘a)

CRERK  TRSONIS0S Tiso6 . 1307 d%ea a3  asao.

Hogknok (®) (1.0) (0.5) (0) (0:5) W)
Geozge e 18,6 20.9 6.5 213.0 6.8
Bairs - .0 K8 20 6.2 2.4
Shapard e @3, .0 7.2 1289 7.7

?m' W “0" ’-‘ " ‘t’ 3.3
and Pinyen  (10.7) 28.5 28,5 11.8 25.8 17.2

Oak {13.0) 33.8 39 i15.8 30.8 18.%
Thibaut (e.5) (3.0) (1.0) 4 9 2
Bawmill wee G54 (7.6) (5.0) 7.3 7.2
Division (3.9) 7.2 0.9 7.6 9.7 9.9
Goodale (3.9) 5% 6.6 3.8 6% 5.3
Tabooss (5.7) 2.5 10,3 b7 8.6 59

Note= Figures in purentheses were estimatsd by C.He.les.




vante ¥o IV b -gRasoNAL DISCHARGES, IN SECOND FEET, AT
MOUTHE OF CANYONS. (From measurements and estimates made

by Charzles ‘_0 Lan,

CREEK DISCHARQE FOR YEAR ENDING AUGUST 33
1585 2906 1907 29¢8 1900 1930
Hogbuok (2.8) (7.8) (5.7) (b.2) (6.8) (3.7)
George (8.2) 23.8 16,5 9.8 18.7 10,3
Bairs (%.3) 21.8 7.7 &2 9.5 &8
Shepard (11.3) 3.% 185 13.5 209 1%
Bysmes | (3.5) &8 7.6 3.7 0.2 &Y
i ™3 33.5 273 16.8 33.5 20.2
Oak 6.7 4.2 33.8 2.2 Ba.6  25.0
Thibaut (2.9) (3.2) (&%) @@ (3.5 OGN
Sawnill (3.0) 65 9.3 S8 T3 1.2
Division (B.5) 6.9 22,2 6.9 8.7 9.5
Goodnle 7.6 9.9 123 7.2 11.2 0.2
Taboose 1.9 204 9.8 16,0 2.4

19.2

Hots~ Pigures in parenthesks were estimated by Charlss H. Les.
This matorial snd shat in the preceeding table was taken from
the tables on page 183 of My, Lee's article on the *Safe Yield
of Underground Reservoirs® im ths 1915 Transasctions of the Amer-
foan Society of Civil Bugineera.
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TABLE No.V(l ~DISCHARGE DATA USED IN SETTING UP SIMULTANEOUS
BQUATIONS. Unioss noted, sil dats £rom TABLE Ne. VL

PART A -FOR DIVISION 2 - DATA FAOM AREA BETWERN AND INGLUDING
CONVIOT GAREK AND BIG PING SATERSHEDS. T0 BE APPLIED WITHOUT
CORREGTION 10 MOUNTAIN AREA BETWETN INYO-HONO COUNTY BOUNDARY
AND BIRCH GREZK Wo. 2 ,INOLUSIYE OF ALL AREA TRISUTARY T0 BIRCH
GREEK MO, 2, AMD EXOLUGIVE OF AL REA TRIBUTARY 70 ROCK OR:
wiu HILbo (mn DLSCHARGE IN AORE m)

CREEK  CREEK

@mx

ng,wz OREEK

) awmstnam‘&a%m xi.2 = 36975 . B0 PAGE .

FOR DIVIZION B  <DATA FROM AREA BETWEDN AND INCLUDING
ND SYMNES CREVKS WATERSHEDS, TO BE APPLIED WITHOUT
CORRECTION TO THT SAME AREA.

o6 19000° 13§m bgoo
1907 12600 14800 660U
4308 131600 1400 5200 Boeo
1309 17800 11600 &100 5500
210 ASBO0. ... 9000 TRO0 8200 ...t
TARLY s 108, 1007 478
AvERAGn 49300 10430 Jes 2183

s From PLATE No.XOL ..Pa0E 69,
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TABLE &&',\Lu DISCHARGE DATA USED IN SETTING UP SINULTANEOUS BQUA=

- {continusd) TIONS. Unless noted, all dets is from TARLE Ne .M

PART B (Continued) ~FOR DIVISION 4% <DATA FPROM ARUA BETWEEY AND
INCLUDING TINEMAMA AND SYMMES CRUEKS WATERSHEDE. TO BE APPLIED
VITHOUT CORRECTION TO THE SANE AREA.

YEAR mamr ' NORTH AND  INDEPENDENCE
ORZEX  SOUTH FOR A¥D ?xn‘!'an
2250
3200
2006
23200
i DD e BARE0
2309 RE308 YL

PART ¢ ~FOR DIVISION § ~DATA FROM AREA BETWERN AND INCLUDING
SHEPARD AND BRALEY CREZKS SATERBHEDS. 70 BE APPFLIED WITHOUT COR~
RECTIOR T0 THE SAME ARRA,

SHEPARD BAIR2 OHORGR HOGBACK LORE COTTOH=- ASH BRALEY
YEAR CREFK ORZEK OREEX OREERK mm MD CREFE  CREER

1905  800C 3100 5940 2039 nsa 10213 boe®  bod
1906 22800 #4800 17250 5640 20000 a2g00%  pecod
1907 13700 5600 21360 K130 15800 28200  5300% 23009
1908 9800 3000  Ti00 3040 00 20900 3930 sood
1909 15100 6800 13560 492c 19700 LOS00 &0 21009
30 7460 2680 20800  A7300  3aga  jeo®
Llcke S 1L 10555  37h0  aks3e @392 5785 ARCO
¢ From PLATE We.XIZ , mace 70




s e 2 i

73
SOLUTIONS OF SUTS OF SINULTANROUS BOUATIONS.
a® (Uusher of sare feat of runoff per sguare mile regudting

from precipitetion on aras in canyen) over 13900,

b= . between 1EO0U and 13000.
g% ® » 42000 % LR,
as v * 10000 = 315%i.
a® '# % LB000 ¢ L0000
f= . " gooe «  QOO0,
g; o " 7000 = BOCG.
d below TOUO.

SOLUTION FOR DIVISION Ne. 2.

b6 the squation fer Convist Oresk.

i She squation for Hele: Orask.

the squation for Hiitan (reek.

is the agustion for Rosk Croask.

e the squation for Pine Oreci. _ _

is the equetion for Biwah Creck Ne. &£, ,

is the equetion for Big Pine snd Litile Plns Oresks,sorreglsd
for the effact that thedr heing south ef the polatent shieh
Glngier and Doddard Divides (on the Yaet slope of the Slarrs )
meet thh sumsit of the fioyrs Bag upen tha precipitation in thess
f2e wntershada. o

e
L

1) Sa+b.8n¢ b7 0% 2844350 +3.51¢ =il
) S a4+5.00 ¢ g.g g+ H.4 g4 &.g « ¢ 487 =z4b53
g IO 4 3.6+ B.3 4428048 5F 4 & m_,?ca%g
g. e+ B.68 4 13.30 4 a.;a+3:;- 8 + 2.8 ¢ & 1.8g .1 W=R60LL
.i;éf-%b& 20 8 4 17 & 4 2.1 8 » 2.8 F 4 3.6 +.3 »* Hadld
Ae thers are goven aguations «ith eight unkoowns, one must be elilne

inatad sith the osrresponding elimlontion €f an equatien, is erder

te obtadn & sodution. Ads g and h should not Giffer wery gresiiy, aand
e the goelllelente of h are pelatively sonll, B 9ill bs alisdnetod
by assusing 4% sguel %0 g. Dolng this snd at the same time ellminatlng
& by subtrecting 2) fros 1), 2) frem L&), &) frem 5), 6) fros §),

and 7) from 6) $-

LY
3) A0 B+ b g EBEY 2.Bed-N5tt A g 3 7095
9} i.7b+ 25 o 4 12.6 4 + S.0ef 2.804 8.2 5 = LLAG4
A0} 18,5 b+ 30.8 ¢ 4 19.4 4 4 E.70% 7.30% 5.4 g = 85642
i&; 5.9 b % 20% a4 S8 d+ 1.7 = B g = R a%



¥

SOLUTION OF gINMULTANZOUS ROnaTioNg.
{ continued)

Elinminate 4 by subtracting xlj from 3) and 9) from 10), 9) fzom
il),and 10) from 12).

B) 2004 B.004 4o 3,18 ® Hagy
13) »2.3 b= 3.6 0 +2.7e+ B74 2.8g= = LO6G0
) 1.9 b+ 283 0% Jled BAELS 2052  GBUOO
1 ; 5.5 b 4 1;.; ¢ = 2 8= LG f - 2.9 g = 29260
16) ~8.8 b « 28,5 o #10.8 ¢ 4 27.7F ¢ §h8.6 g = Hoown
Bliminate g by &u@%raetsaj 13) frow i%) snd aﬁﬁi&g M) snd 15),0nd
15) and 16 %
8! 2.0 4% B.0e + JHe s 3.1fF =  Hapy
17, c b4 3B g = 2.4 0 ¢ 3,1'1 = 78000
1& b+ 5 ﬁ.g 4 = R824 1.1 F = 231100
ﬁﬁe b+ 55.9 0 = 3.4 +00.4 8 = 221000
Bliminate e by adding 8) snd 17) and subtrseting 17) from i8) end
i9) from 18).
20) 26,0 b 4 5 o ¥ 82.3 1 = 1@5&@@
aa; 27.9 b 4 52.; g + ;,% = 159600
BB) 20,9 4+ 52.8 ¢ 4 7.4 &= 137000

Eliminate ¢ by aubteagting 20) from 21) and 21) frowm 2&).
23) =3.1 b - 8.8 £ = 29400

“g% =il b % o £ w TON

Eliminate b by subtractiag &3) from 24).

285) % =861, |

Substitute dn 24).
- 1.8 b - 690 = 7000
or be  -4870
Substituts in 20).

~111020 + 55.6 ¢ =~ 192000 3 109400
kg & = @30@* ’

Substitute in &),

-B550 4 17200 4+ 4 & -2670 = SRR
or 8 % =1900

7
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SOLUTION OF sIMuLTANZOUR EQHA‘!‘!@%&%.
{Continued

Bubstituting in 13)i~

GEOD = 15500 = B340 ~ GO0 + 2.8 g = - L0600
oL g = li%‘.,

Bubstituting ia j)i-

- B270 4 15500 # B.3 & - 5320 - 430 4 B0 = 7100
or 4 = 370

ﬁmﬁatit&tiag in 1)z~

B = 20500 4 3FI00 4 900 -2800 3000 = LMAOO
or am 13600

TABULATED RESULTY 5 = lgéﬁb
Bow
¢ = 3@3@
4 = 370
e & =~ 1900
£ s » 560
g = has

FOR DIVIZION 4,

i) is the sguation for Tinssshs sud ﬂﬁﬁ ﬁﬂﬁn‘“inlﬁrﬁﬁkﬁt
2) 1s the eyuation for Taboose Oroek. .
g Lw the squation for Goodals Oreak,
%) 4= the aguatdon for Sswmill Oroak.
g ia the squation feor Thibaut Oresk,

} is the sguation for Oak Orask.
7} iw the egustion for Indepundesnow and Pluyon Orssks.
#) ig the equation for Symmes Oro k.
;3 TEERURESTSE RN E BN NN -g gt 2 b=
2) +»d & ¢ 0@%‘*3‘§3#*1v3ﬁ*192®*itaf‘ﬁn g F a4 b =
2) dadt JHb R x.z e+2.2d4+% 6t 724 ,z g4+ b=
} B Y+ led g dlhaddbs +1.20 4% M g4dbw
5 WA B g b W h W5 8 4 1@‘*;3%4«2%“
6} o;&ﬁ‘}lnﬁ %4‘%*5@*39?&‘53!1341#‘5 f odd.t %“!‘Qgﬁ h =
?% RS 3¢9 @ % 3.0 4 4 Zelb 8 4 37 Ff + o% g+ % 2
4 I e JTJod HAad Bed GF 4B g e b




SOLUTION OF SIMULTANEOUS EQ ATIONS.
Continusd. )

Eilninate & by subtractisg 1) trom 2), 3) trow 2), 3) frosm &0,and
?) fron 6)«

&

%g T ERTLIEE BT I WA P N TS -
5 1B+ Hoa b K d + w4t o f 4 Qg g % o h = ﬁ}ﬁﬁt
& o3 h + T e B dd 2B I A T & ¥ o4 - L8600

% sh B A W7 0 ¥ 9} 44 leboow 4 -9 £+ i g Ll é;é&»
10) +2b 4 36+ Jddt 904 S5T& g = 313,
12) T B+ 266 $1.543%2.58 4% 9 ¢ 4.3.18+%.4hs ?@53-
13 =.d b ¥ & g = O} G o= t) @ = o4 f 4 05 g % 4 B = 6590

Biiminats & ﬁy suvtracting &) from %), 13)irom 8), 8) from 4),and
%) frowm 12).

3) b Jod WJBAaPLbed GF4hg=E G360
%& o B ¥ '; G F 94 b ded 2+ 1,08 % 4 g 33&3.
; =ed B4 JJ o d Hdst He 3 & = A83.
15 Hhde Fod Hatdeledl.0Ff - dlgm - 50,
i J 42 ed B3dtEYed2.084 552 7201,
i7) B undlt e d S ad Fod JAfEL.5gae 10473
Blisinate g by @uktru¢tiag i0) from 9), adding 10) and 185), sad
15) and i6), uﬁtraatang i7) fxom i6).
3% ek B + ? @ Oa a * 1$ ] * oz f =
18) =i b4 Ao + 2344 'é e 4 4 f= ?5&?.
13) «.6 b4 b o L0 dd 200 4158 F763,
a0 a.s b ¥ 3.7 +6.8dd%8.808 +7.0¢8= 7011,
3 3 vZ2 B4 B @ 4 l.8 a4 42008 % 1»9 4

= “}Elﬁt
Eiiminate » by subtveoiing 18) from iﬁ}. 18) frow 2l), sad i9) frowm
20) and sddin: 12) and 31%
28 «3 g% Hdd dae- Jdf
ag b i 4 & b e ¢ 1.1 ¢
g b o+3.0a4 704 1.3 ¢
3 Ld+480e ¢ 7.2¢

@ onn

Qe ¢ 6

Eilninate ¢ by subdracting 22) from 2%) and 22) frem 24).
&b MGk TP B2 = ATTTC
33% L a4 b6 dldfs =5306
27) 244 20 4 3.8 f= 3611
Bliminats 4 by subdracting 23) from 27) and 27) from 26).

a8 o8 f =
3@3 6.5 @ g 4 i2 6 I = iéggg

Te



%6

20LUTION OF SIMULTANEOUS EQUATIONS.

{Consinued)
Elininate @ by subtrecting 29) frowzd),
50) £ = 2350,

Substituting in 28)1-

o8 - G- é
it

. Subatitutiag ina3)i~

Lol 4 = 285 & 3285 » » 8306
oF 4 = ~B0k0,

Bubstituting in J8Ytm

o3 o ~ BN - BE - 295 = 2364
or o = 9”"&.

Bubstituting in 18)t=

- ¢d B 4 3?”0 w650 - 332 * 1480 = 2847
or b ® 4330,

Bubstituting ia 10):=-

866 4 2806 - B0k -4 4 1%75 + .1 §® 3&;3
or g = - 9%Q.

Substituting in 13):-

3736 - 433 4 W12 4 AhE - 295 ~ B0 & o1 b B BEGO

or h = -%zw 0,

Bubstituting in 3)i-

ol s $2598 4 ABAKC 0648 - BOG 4 aaﬁg ~29h - L2 - 7047

er & = 27570,

TABULATED RESULTO!=

TR M RO TP
BH BB UNNE
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SOLUTION OF BIMULTANEQUS EZGUATIONSZ.
{continued)

FOR DIVIZION No. 5.

§

:
:
;

ek Oreek.

og

la the eguation for Lone Pins Crosk.

g the sguation foy Cottonwnod Oreak.

iw the aguastion for Ash COrsak.

ig the saquation for Shepurd Cresk.

ie the #guati n for Balras Uresk.
is the squation for Georpe Oreck.

ig the equation for B

tha equatien for Bralisy Creak.

i
aligze
2

>

06

5SS e
B
n
B
B
R

i b = 13267
3RS 2
il

o e o o o o ofe o
WS R DY
PPN D O P

e & ® &

;33

,éééééiﬁé

NG N O o
I T
e b b of b o
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soveeo0
= NIV Y
o e sEw
L T T T
fsnoon
4 NN NS
oF  0f  wewed
oo [t [}

gaE #B8
Pon i foe ﬁ.ﬁla
e o o .
f
P

g O et LOWD Pl

2), wnd

y subtragting 3) from 1), 5) from 3), i) from 2

Elsninate a b

Y L L
2@73&73

¢ ® & @

&4%%%&*.

W obs oo oo § b
sHTL2HLS
ﬁ.&?w‘?ﬁyﬁ
» - » * ® @

sy M
o’

o e ol o e o A
wolggdgagg
.ﬂw}aﬂ@ﬁm@w&&
ol e . %75
ol e
sy o ofo o
R < g - ]

e e

® % 3 @

o w4

o4 o4
B
b
%

Pt D e D

y subtracting 9) from 4), 10) frem 9), and adding iC)

: 8nd A1) and 12)

Eidminate v b
andg 11)

L R

s o b e e o
By B S w By B
& etep et

sflﬂla‘»mﬂ.%
od

W o o e e
rwee e
Arwsow
i »&:153
ofe als oo s obr oo
ot b ¥ el o a

Bliwinate ¢ by subtraoking 14) from 13), 15) from 1if) and adding

&5

(b

>

630

hyne
23500

4 OF 8
k¢ 4 8 080§
Fo 3P e -3 -
M G
® & & & £
Ok o8 TR
g |
WA %S
?13&9

&
m}«&l £
ofs o o ofe o
B B2 By e G
sﬂ»?@fg g

L 3 * @ *
3 FEIND
e o ofs wfn i
&6 B
%?%é?
® & @ '.1,
L2 &5@?
%&%*%
FORUG NP TR

® @ @ +» w

A5
&8

S o, o
s e ]
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W‘E;gwi,

ﬁﬁﬁﬁffﬂﬁ OF SIUULTAREQU: 5%&&?103%.

{Contiausd. )

Biiminste £ by subtracting &) froa 7),
snd 13) from i8).

20 1.6 4 4 oG & + 1o g o= ok B o=
8} = 2.3 & - 12@‘”3‘3‘3‘3”{‘*‘7&13
22) 3159 4+ Je-1.2g+58nz=
23) d7+id =308 ~2.0p ¢ 51021

7} Srom 17), 47) ftwom 38},

@?g}
BRSO
L1506
2390

Eliminate % by sdidng 20) and 28), 20) &ﬁd %) &a& ﬁﬂb%?&ﬁ%iﬁ@

1) from ;

ak @; § 4% 1.8+ 6.8 0= biry

32 2 A4 2ed BEws LU0
5@. g% 1.5 ¢ ¢ 13.1 h = 14380

Eliminate B by subteasting 8%) from 25)

) $gm-ise = 19530
1.0 4 ¢ 5.0 ¢ = ~ (350

# o

Eliminate s by sdding 27) nad 28).
29) 34.0 4 = 58650

or 4 ® X?Eﬁc
ubstitusing in 27)
11930 - 1.5 ¢ = 19930

or ¢ ® -~ 5060,
Substituting in 25)
33200 - 3120 + B.6 B = 16@3&

or B = - 3580,

substituting in 21)

3620 #5310 ~ 303 1

+ 16390 = 5@k
or g ® a%

Bubetituting in &)

A380 = 3540 4 1.1 £ + 1570 nﬁa g = A0
or £ = 555 *

ﬁaﬁw%ita&i&g in 15)

3.5 2 # 3460 - 25300 + 17700 ¢ 5610 - 3
or ¢ = 1860.

and 26) frow 249).

480 4510



SOLUTIONR OF sINULTANROUS BOUATIONS.
(Continued)
Bubstituting dn 9l
ol b = IBG $ 1728 « 3542 4 WGBS & BE0 = 2YER
or B = *5-15@0
Bubstituting in &)1~
o2 & = 1505 & L6EL ¢ 2078 - 7HO0 4 £815 & 1575 - 1088 ® 5083
or & B TA00.

TABULATED RTGULTH-

P s o o9
#un Hens
- g -
A

79
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5@1&9&%2

GRORGE CREEK

B b 3G B B B B D DG B
16&31&63&1&

* ® & s * @

13 50}3351

SOTTONWOOD CREZK

o G322k ﬁ#?nwaf o

NG O3 B8 5 oo
= 03 Tt 0F 4

ﬂunﬁw‘umax

AZH CRIFX

B b Bl B B
3&.& Qé lhw

HOGBACE CORETE

MM HE
35&1&;5’5
ﬁw@aﬂ&gﬁ(%

BRALEY CREEX

COMPUTATION OF AVERAGE FLEVATIONS.

LONE PINE CRINK

w i
93 h» 353 ;

o

O H & HB ¥ R.
ﬁﬁiﬁwﬁdﬁﬁ%
€ +» @ ®= ¥ € €
33&@@#39&
s B K
B WS b b B PG PP
o i @NF 2002 Whed
* 2 & ¥ # ot * %
08 0 od o
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SYMHES CREEK

Hi Ne o He
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SHEPERD OREEK

#4649 8H 9 8
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BAIRE ORETK AND
NEXT CREEZX NORTH

2 0@ o~ eroldolo
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PRI B MBI M
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BB BC B B 5 B B
i i L I
g 08 0% ~frd

INDREPENDERCE AND
PINYON CREERS
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COMPUTATION QF AVERACGE YLEVATIONS.

{Continued) "
. CONVIOT CREEK HOT GREER
{K&Eﬁ@?ﬁ A¥D LAUREL CRRTKS)
5 % 43.5 = A X 13
’J;;&% %if‘& 2 2-@
: * §F : 3 3 s'a 3
ﬁ«@ 2 i@cg " 33.4 3
1.5 X 9.5 = 8.5
325X 8.5 ) 6.5
— |

. TABULATED RAZEULTS

GREZK | AVIRAGY RUNOFF AREA IN RUNOFF PER  AVERAGE
| | IN & YPAR PERIOD 8%. MI.  o0. MI. ELEVATION,
o 1IN ACRE T, T AT IN FERT.

BRALEY b0 8,3 a7h 7870

AZH 6785 i5:5 373 8500

COTTONFOOD | 28392 2.5 668 9790

LONE PINE 14830 3243 A6 1050

| HOGBAOK | 3740 RSN 470 10300

GEORGE | awoshs 9.k 13030

BAIRS AND CREEK BETVWESN cop 6T - eTRD

BAIRE AND SHEPARD. 5083 . 8 51 y7se

SHEPARD | 15867 - 12.0 4103 16690

Ve RS ' | L&0u 3.8 d4dd G700

INDEPERDENCE AND 17450 158 1263 16890

PINYON, o |

OAK 2zl .0 iss0 - 9880
- THIBAUT | 2309 o Rb 961 9680
SATHILL | 4753 6.3 758 9890
DIVICION 5750 ko4 1309 5750
GOODALE Wi 543 1358 10560
TABOOSE 10830 T4b aheh 10850
TINEMAHE AND 45360 11,1 1378 10800

RED MOUNTAIN



TABULATED RESULTE.

{gontioued)
AVERAGY RUNOFY ARBA 1IN RUBOFF PER AVERAGE
CREEE IN 6 YEAR PERIOD SQUARE SCUARE HILE ELIVATION

I¥ ACRE FERET HILEES I¥ ACRE FEET IW FEEY
BIG PINE AWD

LITTLRE PINE  Qehde 30.2 745 10650
BIESHOP | 51032 6843 ™ L0750
BIRGE Wo. & Chzar 12.9 388 9340
PINE Rbohk 335+3 708 06RO
ROCK 18564 37,7 446 10650
HILTON 709% 18,3 577 0630
YeGEE 16594 1947 - #h3 13360
QONYIOT assay 20,8 708 11000
HAMMOTH 43D 36480 36.6 1008 10306
LAUREL = HOT

PRECIPITATION RECORDS
AT INDEPENDENCE 2ND LORE PINE

YEAR INDEPEKDENCE | LONE PINE
1305 4,08 | 6e72
1506 Golilh | 3441
1907 Be56 5208
agos 5430 682
1909 £.08 5+03

X “w";:'\_g
& )
“Racords L10m U, 8.0
# Ses Page 26
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TABLE N2 YL
PRECIPITATION 45 INDICATED BY RUNOFF AT VARIOUSZ ELEVATIONS.

IN ACRE.FEET PER SQUARE MILE.
AS READ FROM DIAGRAMS ON PAGES 8/-86¢.

ELEVATION DIVISION 2. DIVISION &, - DIVISION 5

QURVE 1. OURVE 2. OURVE 3.
13800 1680 2560 360 21k 2184
12500 1320 2190 1870 1750 1683
11500 960 1810 1380 1360 1zhe
10500 610 150 970 970  &73
9500 350 1080 630 5E0 - 567
8500 270 710 400 190 360
7500 240 460 260 o 252
€500 230 330 280 o ' &5
5500 e 260 20 . .o 207
e —— - 210 o 189

HOTE - It should bs horn in mind that the figures for nivzsxcﬁ 4

gud DIVIZIORN 5 pye beped on the averages for the relativeldy wet years
from 1904 %o 1910, vwherems the Ffisures for DIVISION 2 a28 based

on the average of the dry years from 1927 to 19285. This difference
will be taken gare of when the runcff is adjusied 1o cover the

whels period of regord from 190% $0122%, and afier this adjusiment

io made, comparisons between DIVIBION 2 and DIVISIONSY and 5 can

be mede.



CHECKE OF VALUES OF RUNOFY AT VARIOUS ELEVATIONS. FROM PAGE 87.
FOR DIVISIOR 2.

BIG PINE AND
LITTLE PINE CREZES. BISHOP CREEX BIRCH CREEX He., &
1.6 X 1680 = 2690 .6 X 1680 = 1@&& 4 X 1680 =
Be7 X 1330 = 6200 0.8 % 1320 = <7 X 1320 =
g.ﬁ X 960 = 7200 23.6 X 860 = 2.0 X 960 =
.g I 630 = 8100 15.8 X 610 = 1.7% 6o =
Beb X 350 = 1640 10.0 ¥ 350 = &1 3 350 =
30X 270 gl0 5.6 X 270 = 2.4 % 270 =
2.0 % 240 = ha@ 1.2 X 240 = 3.6 X B4Q =
tA B 25X 2303 3% 830 =
ROCE OREEK HILTOX CREEK
1 X 1680 = 168 A X L1680 = 683 , ,
k.6 X 1380 = 6070 3.2 X Q320 = 5150 1.0 X 1320 ® 1330
1.3 X 26@ E 1@&5@ §.4 % 6@ = BOLY g.ﬁ X Zéa = 3460
8.5% 610 = 4.6 X = 8900 .3 X 610 = 2625
%;- X 380 = 6.5 X 35@ = 22 2.8 X 35 = 9
4.4 % 270 = 2.3 % 210 = .{ X 270 =
1‘3 X £ 11& x 3 Q = ® 3', =
o530 =

230

MeQEE CRERK CONVICT CREEK HOT CRERE
4§ X 1680 = 1504 5 X 1680 =
5.0 X 1320 5 6000 .8 X 1320 =
6.6 2 960 = 6340 7.3 4 géﬁ =
foi i Lsi gk
iy = A O -
g X &F 2Lb X 'ﬁ% s




CHECKS OF VALURS OF RUNOYF AT VARIOUS ELEVATIONS. FROK PAGE 87.

{Qontinuad)

DIVISION Wo. 4.

SYMMES CREEK INDEPENDENCE ARD OAX CREEKS.
PINYON CREEKS
-3 X 2560 =~ 256 «1 X 2560 = 256
B X 2130 = 658 1.4 X 2lg0 = ;0 0 1.3 X 2190 = 2850
.7 X 1810 = 1270 3.9 X 1810 = (070 4,3 X 1810 = 7810
6 X 1450 = €70 3.0 X 1850 = 4350 2.7 X 1450 = 3920
.8 X 1080 = 265 2.4 X 1080 = 2593 2.1 X 1080 = 2270
.z X Ju0= 633‘ 1.7 X 710 = 1208 1.6 ¥ 710 = 1%2%
4 2 heo = 28l .g X beo = H)B 1.4 X 460 = ' i
o2 X5 ’ o4 X 330 % 1328 5 X 330 » gggégiii
2 ;9 |
SAWMILL OREFK DIVISION CREEK
X 2190 =
e - Wi
- = »t o
1& = .1.2 § 1$§o =
- ) O =
160 = .E X 460 =
30 = 3 X 330 =
TINEWAER AND RED
GOODALE CREEE TABOOSE CRERK HOUNTAIN CREEKS.
od X 2560 = 256 <1 X 2560 = 286 2 X 2560 = 512
6 X 2190 = 1316 8 X 2190 = 1755 1.5 X 2190 = 3230
3.7 X 1810 = 3080 2.0 X 1810 = 3620 3.3 % 1810 = by&e
1.2 X 1450 = 1750 1.5 X 1450 = 1885 a.g X 1850 = 3340
6 X 1080 = B48 1.8 X 1080 = 1620 1.4 X 1080 = ga
T X 710 = g7 1.8X 710 = 85 1.5 % 710 = 1065
3 X 0 ® 138 4 X beo T 18k 7% 860 s 322
A X 3 33 1 X 330 = ; 2 X 330 = 666
[OTA] 1000
"CAL o

89




OHTOKZ ON VALUES OF RUNOFF AT YARIOUS ELEVATIONS. FROM PAcE 87 .

{pontinusd)
DIVIBION § ~FOR CURVE Ne. 1.
BRALEY CREFK ASH CREEX COTTONWOOD OREER
1 x 2360 = 2}6
1.6 x 1870 = 3000
£x 9 5.3 x 970 = 4170 1§'§ % 1573 = Taeoe
o R = 4.5 & B7Q = % 2 & =
% 830 = £41 2.ﬁ x 630 = 1512 gsz x 630 = 5740
il x 400 = B 2. = = 960 WO r W00 = 1200
«7 & 280 = 196 3.0 x 280 = 840 g.é X 280 = 1@1@
& & 250 = 200 1.8 z 250 » 450 2 X B50 = 800
Jx 230= 16 1.0 x 230 = 258 1.1 % 230= 288
+J X R0 = é? 4 ox 20 = 84 Box 2l - ﬁ%
2 - b '.« @ D » v : g
LOWE PIN® CREEK HOGBACK CREEK GROROE
1.3 % 2360 = 2600 | N
3.3 % 870 = 6170 & x 1870 = 1500 2.3 %
2.% x 1380 = 3450 8 % 1340 = 1109 3.2 %
2.1 x 970 = 2000 1.0 % Z?@ = 970 1.4 x
i3 2 B30 = @19 8 x 630 = B 1.3 3
1:8 X z ) 8 x BOO = RE
o X e B 280 = ag A
',ﬁ R S 24 B

85 x 157@ é
1.?‘ b 4 15&3

adh A

1163 oo




&1

ol

CHICKS ON VALUES OF RUNOFF AT VARIOUS ELEVATIONS. FROXM Pacx 87 .

BRALEY CREERK

DIVISION §

(Goatinued)
- FOR QURVE ¥e. 8.
43¢ CREER COTTON®OOD CREER
.1 ox 2ako = g2ak
1.6 x 1750 = 2800
| 8.8 x 1360 = 11160
n.z £ 970 = 4170 13.2 % 2§70 = 12800
2o % 5BO = 13885 9.4 ® 580 = 5280
2.8 2 190 = B0 _3.0x 3190z “B70
&0 :
10k
L

HOGBACK CRERX

GREORGE CRIEK

o

g LR T T

ii“’ﬁ}mﬂ’fm.
» *

| 2okt 171

4D N sdmend Bt

L d

k4

-

MMM MEHRK

Lo
%&{)it}@ﬁ

»

«7 x 2140 = 1500
8 x 1750 = 1400 2.3 x 1? = 4020
£ % 1360 ® 1089 2-2 A = 3400
1.0 x 970 = 970 1.8 x 9?& = 1360
x 580 = Be5 1.3 x 580 = 'hz
x g0 = ; 6 x 190 = 11%
X SHEPARD CREEE

FOR OURVE 3.

PIVISION § =
CREEE TOTAL CALO. TOTAL CALC RUNOFT.RO0TAL % CALC. DEVIA-
RUNOFT (TROM CURVE 1) (FROM ma&vx 3) OBSERVED o TION ﬁg@
RUNOFF  OBSER. aﬁs
BRALEY 2297 “@fy 1hoo 158
AfE g270 7443 5785 125 4~
GOTTONTIND 38444 2800 28392 115 4 g
LONE PINE 15721 . 1h1kg 14830 56 -
HOGBACK Se s 4385 3947 37%0 105 +5
GEORGE &lzs 10787 10545 02 4+ 2
ing 5615 5053 504 99 - i
JRPARD 13783 12505 13267 g2 -8

HOTE: = % Total onl ted runo
Funcis from curve f“%?’mes .?@ » 88 ourve & 3 was 80 construeted.

£ from curve 3 is total enloulated



92
748LE ¥oIX DIGOHARGE OF STREAMS 1IN PERCENT OF NORMAL BASED ON
THE NEBAE FOR THE PIVE YEAR® 1909, 1910, 1921, 1922, AND 1923.
ASH  COTTONWOOD LONE PINE INDEPRNDENCE & ﬂmmmmgmm

YEAR CRERK CREEX OREEK PINYON CREEKS
Lt 23154 11574 1}1&9*
1904 " 650 e —— e
1305 i 4,2 62.0 78.9 —
1906 — 230.3 i73.9 1a8.3 R —
1907 i73.0 117.2 136.8 48,0 50,7
1908 97.5 5045 13%.3 82.7 5h K
1509 23340 175.2 17043 176.¢ ig6.2
1310 1.6 5.6 93.4 114.6 1i2.4%
1911 ——— 9.5 — - 1264
1912 —— 566 S - 69.8
1913 o §9.1 e —— 65.6
191k — 155.8 —n e 129 .8
1915 S 51.8 103.8 — 97.2
1916 8.9 16641 135.2 , 110.9 d43.3
1917 06,5 97.0 13b.8 75.8 98.¢
1914 51.8 62.0 o _ Fove 106
1919 53.9 62.0 - §0.b Td. 8
1920 65.1 69.6 6345 76.6 72.6
ig21 40.5 kg .9 7040 £9.0 663
1922 120.7 128.3 9.1 46,4 i22.8
923 43.5 7.5 576 53.9 76.1
1984 o 22.% 265 32.6 5.8
1925 ——— 27.3 50, b 69 .8 e
igab 28.6 29.9 sh.8 59.1 ——
1987 945 85.8 200.0 18249 -
1528 21.4 27.6 5643 7946 o
1929 10.4 19.9 39.0 50,3 e

HOTEY - Bilsan GLachetgs OF o0T0RN LTOF YARES 400U, 4040, 4kb, 40 ang
and 193,



u S SRIRSS T w
(ﬁan%imuﬁa)
- . BIG PINE BAKER '~ BIRCH ROCK
TEAR CRERK., CRETX. aaxﬁz Ne.2 OREEK.
F55008 7361y 6911 26ha5n
igek e  —— — 8549
1905 A1 L o §7.8
- 3906 e —— | -——— 157.8
1907 e C amses 215.1 15043
4308 L | 755 85.6
e 1ih.1 133.9 9% 10940
910 94.0 . 8.6 ©123.1 995
1914 e meem B8 16343
1912 - ——— - 701 784
1943 e L e 66.1 76.5
151k e SRR — 3.6 132.2
1915 U C w— 998 94 .6
1916 — e W6 1255
1547 | e —— A0L.3 185.5
1318 - S— S— | 72.0 86.7
1919 — et 5 T | 897
1920 —— e 75.¢ 76,4
g2l 5.5 6.8 67.8 Gi.6
922 107.0 143.3 © 124%.6 O 219.4
1923 113.0 765 76,0 L 8045
1924 £5.6 L 524 La.h
A5 515 39.% . 5303
1926 61.7 5640 e 62.8
1927 82,5 78.4 - 116.2
1928 7.5 61.9 N 82.5
2989 . 50.8 gl —— 671

BOTE: «~%dlean ﬁinahaxga of streams for five years 13903, 13&@,19@3.
1922, and 1923 in acre feat,



CALCULATIONS 70 OBTAIN FIVE YEAR NmANS FOR @3&&'&&1&!‘ mms CORRES~
~ PONDING T0O FIVE YEAR MEANG CALCULATED FPOR PRIMARY STREAMS.,

FOR PINE ORE'E
&XAﬁ OF PER CENTS '
OF HORMAL OF ROOK

GREFK 4ND BIRCH . AVERAGE RESULTING
OREEE Ho. ® (BASED DTSONARGE. . SHEORFTICAL A
O¥ AVERACES OF OF PINZ DISCHARGE OF  PERCENT OF
YEAR FIVE YRSRS 1909, CREER IX DINE CREIY NORMAL BASED
1340, 1981, 1%22, ACRE ¥E2T, 5 YRAR A?., - OF 7IVE YEAR
AND 1927%. " AVERAGE,
gez 122,0 k2835 35000 ii6.8
1923 8.2 A hazoo 89.6
agak %7.% 15992 }}?@a . B3en
1925 e 26356 ' da.h
1926 weeem 2h3ho | 656
3:}}3? o s o0 . B?im s ' | 1{&5}1? _
1924  meme= 27919 FR— 755
92y o 21563 - 584
FOR BATYILL CRFEX,
MEAR OF PERQENTS . |
. OF NORMALZ OF I7e - . RESULTING
- DEPEZNDENCE AND | THEORETICAL PERCENT OF
PINYON OREEKS AND  AVIRAGE % YZAR AVERAGE WORMAL BABED

CTINEMAHA AXD RED r1BCHARGE DIGCHARGE OF ON FIVE YEAR
YEAR  MOUNTAIN CREEK®, OF SAWMILL OR. cAWMILL OREFK. AVERAGE.

2908 “mmme 2900 e 77.9
3906 00 eeeew 570G mm—— 106,12
1307 119.4 §600 5550 149.0
1508 | - N B000 b510 ‘ GO R
1909 173.4 5300 - 3060 119.8
1910 113.5 5200  bge0 117.3
1926 o 1626 | TOTAL = 17710 36.7
T S— wny | 5540
1928 — 2605 N— 58.8

1923 eeeee 2080 — k6.9

94
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CALCULATIONS ?9 ORTAIN FIVE YEAR MRANS FOR SRCONDARY STREAMS CORRES-~

?@ﬂﬂIQG ™ 31?& YEAR MEANS 6&&5&&&?”3 FOR PRIMARY s&an;aa.

{centinusd)
FOR OAXK CRERE,
MEAN OV PRROZHNYTS

OF NORWALS OF IN- AVER4OY  RESULTING
DEPENDENCE AND ANNUAL THEORETICAL

a9ay 15.2 361 2390
| ~ TTAL = i

MEAR = 1115

PINYON CREZKS AND DISCHARGE DISCHARGE PEROENT OF
OF TINEMAHA AND RED OF 08K OF QAK ORENK WORMAL BATED
YEAR  MOUNTAIN CREEKS CREEE (5 YEAR AV.) OF 5 YEAR AV,
1905 e S AREB0 e 675
1906 et 3400 s A7D.0
1507 1i9.4 - #hé0o 20600 1370
1908 68.6 15400 o AThou 85,6
1999 732 30800 17700 1736
1910 113.5% ' 18200 16000 1G4
1929 e 7500} 10! AL*Z&I 4248
1926 e 78001 _¥EA¥ =) 4345
1327 e - 11300 PR 662
1928  ~eeee- 10600 e 5940
MEAN OF PFRGFNTS  ANNUAL  RESULTING
OF WORMALS OF AgH DISCHARGE THEORETICAL  PERCENT OF
. AND COTTONWOOD OF BRALEY  DISCHARGE OF NORMAL BASED
YEAR CRATZS., CREEEK. BRALRY CREEK. OR § YEAR AV.
1936 182.5 217 | 1180 s
1917 100.8 | 1631 1620 186.3
1918 56,9 598 052 53.8
1919 58.0 491 . sk B2
1920 62,4 366 586 32.8
1922 ks.2 493 1090 4.2
iges 9.2 187 537 4.1
37 0.2 ' 574 633 Gd. 3
928 U a1 1720 3748
32.4



TARLE Wo. B INDEX OF RUNOFF OF MOUNTAIN ARZAS (I8 BERCENTE OF
":%%M@m%ﬁ%?%%%wﬁwfw ; " "

YRAR
1904
1905
1906
1507
1908
1509
A510
1912
193¢
13173
191k
1515
1916
1917
1918
1919
1520

DIV, &

35+9

674
k7.8
132.7

196
109.2
110.8

DIV, 3
770
86.9

172.4

137.6
1.9

128 ,0
8678

1372
69.6
5+ &

136.4
98.5

k.Y
99 .
713

P
e

-,{5
a

£1.7
50.8

4921, 1322, ARD 19283.)

nIv. &,
7754
8.1
18k, 6
131.2
85 .2

8.5

FRE L
126.5
692
65.6
1298
97.8
18741
86.9
70,6
755
7ho6
67.6
108 6
R
By.3
55448
hE.h
1.5
65.4
B, b

PIV. Ha
5540
Gl.8

198.8

134,7

110k

173.0
b0

1064
62.9
(N

ikz.8

99.2

137.0

100, &
£6.2
70.6
68,3
6,7

108.28
60,8
274
ja.5
4y 6

108, 8
20.0

371.G

DIv. 5b
69,0
i,z

2350.,3

108
R 8

187.8
7649
90.5
Ba by
5943

155.8
91.8

- 181.5

1iie2
574
555
656.8
h6.1
125.8
62, 2
I
273
25.6
§ha3
28.6
L

FIVE YRARE 4590, A0,

nIv. 6
69.0
44,2

230s3

345,14
Gl G

1381
761
G0 G
566
5944

15%5.8
918

155.9

115.9
5545
S5e3
5245
k4.8

124.5
Bi-5
2@ b
2743
2l 2
172
2549
20.2
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TABLE Be. X INDEX OF RUNOFF OF MOUNTAIN RREAZ {IN PERGENTS OF
HORMALE RAGED OF THR MEANT POR THE PIVC YIARS 1909, 1910,

1521, 193:,4¥D 1923.)
z&@atiﬁﬁm&.}

HOTEgs~ The iladex pugbhay of the paresats of the norsal based

on the five vears 1399, 1910, 1521, 1?f$, 1983, for sach aiviglon
of ¥hz reuntain ares for asch yoar was deternmined in the fellowing
WHF R~

For Divigliorn € ~Tha mean of the wwluves for Rook Crask, Plas Oreek,
and Bizxoh Craek NooZ, oF e mary of them ag vars aviilabls. In ne
onee «xo2pt 1904 ware less than two velues used 1o dstermins the
WAL .

For Divizion 35 ~Tha wasn of vaiuzs Jor Dakey rnd Bigpine Crodks
sha ueed, 2xespt in 190K, whea the wesn of Cetioaweod snd Rook)
1993; whan the mesn of Big Pias, ludepondsnce, sud Roek) 1906,
Indepandengs, Qak, sad Rosky 1207, the same wlish the sddition of
Birch Fo. 25 1908,Blg Pias, Tinomaks, aad Mrek ¥e, ) 1214 te¢
498G, Bireh YNo. 2 sad Tinswmaha; and in 4329 the vwalue foxr Big Pine
@hlnsz, AR uasad.

For Divislon % -The meen of as sany ss gvadlable of ths following
ware wusedl~ Independsnoe, Tinesaha, Oak, and Savaili Oraeks. Tﬂé
only axception was In 1908, whea the asan of Rosk and Cottonwood
Qrasks wau uesd. From 1911 to 1%15, Tisamaha was the only strsam
availatle, no its valuse wars wesd alons. Howsvor, they compaxs
vary favorabiy with a mean that could be oempilsd, wskrg strsame
outsids the Divislon, Otherwisze, means of 2% least two strecms wele
Bavd. ;

For Division Sa ~In 1904, Cottoanwood san ueed alone. From 1331 te

1914, the means of the values for Coticswood and Tinemabe



TABLE ¥o. X INDEX OF RUNOFF OF MOUNTAIN AREAS (IN PERCENTS OF
NORMALS BASED ON THE MEANS FOR THE FIVE YEARS 1909, 19510,1921,
1322, 1523)(continusd)
Creoaks woers used, In 1918 and 1919, the measngel Cettonvood and
Independencs Oresks were waed. A% all other times & weighted
mean ©f Lone Pine Orasek, with & waight of 2, and Cottonwood .
and Indepsndenge Crecks, osoh with z welght of 1, wae used,
exvept in 19185, when reeords for Independence Cresk wére nod
available, and 1%t was replaoced by Tinemshs Orsek.
For Divieion b -A weighted mean of as many of the follewing
as wers aveilable was used:- Cottonwood Creck with a welight ef
2, and Ash snd Braley Creeks, with weights of one. In & nunme
ber of instances, Oottenwood Creek was the only record avail~
abla.
For Diviedon € ~A straight mean of Cottonwood, Ash, and Braley
Crecks was weed, or of as many of them as were available. Hexe
aleo in & number of oaees, Cobtonwood Cresk would furnish the
only avallable recerd.
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COMPUTATIONS
OF FACTORS 7O BE APPLIED TO CHANGE VALUES OF RUNOFF AT VARIOUS
ELEVATIONS FROM THR MEANS OF THE 21X YEAR PIRIODS 1905 -1316 OR

192%9-1929 TOTTHE MREANe f}rlgzvs: YEARS 1909, 1940, 1921, 1922 AND
‘;'I
m.mymaaz ,av,mmmx PEROENT AY.
OVER & YEAR POR THE PIVE FOR 81X
PERIOD YROM YEARS 1809, YEARS IS OF
1905 10 19;@ 191@.3921,193& AVERAGE FOR
OR FROM t AND 23«?5(58%9 YE YEARS
) 0 1923 I ED SORMAL DIsg) 3303 910,
STRTAN ACRE ¥FRET) 1N ACRE ?mr. i981, 1922,
AND 1943,
ROCK CREENK 18564 aéi&z& 1k2.0 ¢
PINE OREZK 26044 37000 g0 4

BIROH CREEK Wo.2 4221 6912  163.8 %
BIG PINZ QREEX  22us2 ) 4

PINNEMAHA AND RED
HOUNTAIN CRENES 5300

BAWMILL OREEK h783
OAK CREEXS 22100

INDEPENDENGE A¥D ...
PINYON CREERS. W40

LONE PINT CREEK  XXBYHX 14830 11574
COTTONTOOD CRESK 28392
ASH OREEK 5765
BRALEY CREEX 1400




Rel5)

TABLE o X[ -PREOIPITATION A8 INDICATED RUNOFF - AT VARIOUS ELE-
VATIONS ~ IN ACRE FEET PER SQUARE MILE ~ ON THE BASIS OF THE MEANS
OF THE FIVE YEARS 1909,1910,192i,1922,1923.

ELEVATION DIv.2 DIV.3 DIV.S DIV.BR snd S5b DIV. 6

13500 2550 2360 2180 1640 820
128500 2000 1570 860 1300 650
11500 - 3h50 1490 1540 960 k50
10500 920 w70 1230 £70 340
9500 530 730 920 = K20 - 260
£500 510 500 600 280 140
7500 360 370 590 130 100
6500 350 330 280 170 190
5500 —— 260 220 160 80
b00 o oo - iso 80

‘ROTZ:~ The values shown hers ars taken from Table Ke:Sﬂll'aéé |
modifisd by the factors deteruined on Page 99 .
" Values s ghown for Bivieslon 3 are taken as the weauns

‘betsean ﬁaxraﬁyaﬁﬁiaa valuee for Division 2 and Division 4.

Valuss for Division & are 50 € of corrssponding valuss
for Division 5.

For all oomputations related to Division %5, the waluse given
by Curve 3 have been used in preference to valueg from eithsr of
the other two curves. ‘ |
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TABLE No.XLL -ARES OF MOUNTAIN WATEREHEDS.

PART 1 - ARESA TRIBUTARY T0 BISHOP-BIG PINE RIGION.

UREZK

A~IN DIVISION 2.

13000 13000 12000 12000 10000 9000 4000 7000 BooC

ROCK #
PINE . #\é di3 B.5 3.8 2.4 1.8 % QN RUS

iGH Ho.B_ .3 . 2.0 1.7 B Bb 3.6 3 mee  een
HUOKLEBERRY === .1 3 B W8 .2 5 W wem e
URNANED + o2 2 o B o3 «3 o3 B
HORTON 1 1.6 2.5 1.9 1.8 8 o4 I N O,
UNNANED e o 3 3 o3 9 1.6 of  emm mew
BUTTERMILE .1 1.8 .3 9 16 1.5 20 o e e
2%%%3 et 2.5 BB B §.e,‘;9*a'vga.d B € e wem
JOTAL ,;? 6.3 8.¢ 8.3 10.2 L§«5. 1656 16,0 - wew | son
| B - IV DIVISION 3.
BIGHOP ¥
BAKER  ©  ~== .9 3.5 1.0 6.0 2.5 14 02 eee e
g%gyiégﬁiggﬁl.ﬁ B.7 745 6.7 Bib 3.0 240 il eee  www
é@?@fz mew wes L8 3.0 6.0 1.5 9
RAVEON wwe wem wmew 4 3.0 2.4 7 B S
m ol .2 .8 L2 9 v.g RN SN -

ROTE: ﬁ?ull digoharys vaaard.availabla ~ ¥o necessity of figuring

discharge by means of areas.

1O(
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TABLE No.XU -

AREA OF MOUNTAIN WATERSHEDS. (Continusd)

loz

ie7T 5.0

PART 2 ARRA TRIBUTARY T0 INDETENDENCE REGION.
A ~ 1IN DIVISION 4.
GRERK ABOVE 12000 11660 10000 9000 S000 7000 6LS0C 5000 HOWO
- 13000 13000 12000 11000 10000 9000 EOOU 7000 6OUC S000
TINEMARA XD ’
RED MoUNTAIN & 1.5 3.3 &3 1.4 1.5 T oR o e
TABOOSE " 1 B 20 1.3 1.5 1.3 oM vl e eew
GOODALE L L al 6 1.7 1.2 3 o7 o3 S N -
EIVI ﬁIQﬁ | PN e o? 1.5 l.a .? .u ,1 ] - o
MW’&LL s oE 1’3& li& lﬂﬂ Ao o8 vd e e
THIBAUT - 5 N o8 B L3 51 2B mew e
QAKX 3 1.3 A3 2.7 2.1 1.6 1.4 oF e e
igg":;?g%@g -4 1.4 3.9 3.0 2.4 .7 o3 of ST i
mﬂg?} ) e 03 u? 06 .B . .9 .5\ P s iz e
OTHER AREA  »~-- & L4 3.2 3.1 W7 7.3 16,6 313 ===
B - IN DIVISION 5 a.
SHEPARD 7 24 2.4 2% 2.0 1.3 7 IS (R —.
Eﬁxag '3 ;5 0? 1!2 lgﬁ; 1.3 .7 .3 P o s ey
GECRGE T 2.3 285 1B 13 6 W5 w1 mee mew
HOGBACK com B B 10 B B 2 2 eem mew
OTEE'R ARE& e anan ol ‘zi' o? 3..3 107 5QQ 1?.&' :‘,’:507
PART 3 AREA TRIDUTARY T0 OWENE LAEE REQGIOR,
4 - IW DIVIBION & a.
LONE PINE 3.1 3.3 2,5 2.3 1.3 22 b 12 mes  mem
WLE '2 103 106 101 lta l-ﬁ "99 ‘ cf} ey WA,
@m% AREA b 01 03 o&' .7 1.3 1?05

237
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T4BLE No.XIL - AREA OF MOUNTAIX WATPREHED. (Continued)

PART 3 -~ AREA TRIBUTARY T0O OVENS LAKE REQGION,
B - IN DIVIgION § b.

OREER AROVE 12000 11000 10000 8000 8000 7000 6000 500G BQ00

13000 13000 12000 11000 10000 9000 S000 7000 6000 BOOU
DIAZ 1 B 1.2 8 B B B B awe e
LUBKIN wmn W2 9 B B B B 8 e wes
CARROLL —— +3 o8 o8& 9 o7 i H -

. 23 e2®

cOTIONESOD .4 1.6 _
ASH m—— mee e B3 24 24 e 18 14 o
BBALEY e SR SRS SURE V5 SRR N N A W

- g~ I¥ DIVIRLON 6. :
QAﬂfﬁA@E ‘ B e - 03 1«% 3’5 .109 14% 09 j’% ,3

UNNANED PR e S S T B TOR |
OLANCHA wes wee 3 B 15 1R B .5 mes
WALLER =~ wem  wem o1 o a7 202 3B 49 B e
URNAMED SRR . TR THEETY SRR YRR TR
SUMMIT wan  mwe wew  mem B 8 3,0 13 AT o3
HOBBAOK wnr  wwm mes wesm ] B 8 .7 B G
UNEAYED NN ER . T TS T e—
URNANED PR R O S SN SRR SRS SR 1
HAIWER Cmmm mme e e B 248 Ll Red o] e

OTEER AREA s G b i e b oa 23 &-3 g}v&

TOMAL ___ mem  me= ] 2.

31

3 13



| G COMPUTATIONS e
TO OBTAIN MEAN ANNUAL RUNOFF (BASED ON THE FIVE YEARS 1909, 1910,

4

1921, 1382, AND 1923.) @?AgggyﬁaﬁﬁTAIE AREA TRIBUTARY TO OWEN
VALLEY,
PART 1 - AREA TRIBUTARY TO THE BIZHOP-BIG PINE REGION.

BIRCH QTHER BAKER <" BIG PINE & OTHER
ELEVA~ PINE CREEX AREA IN REZE LITTLE PINE ARRA IN

TION GREEE ~ No. 2  DIV.2 T oRERKE. DIV,
13500 280 250 1780 - 3786 ke
12500 9200 2400 12600 1770 9250 1570
11500 16500 2900 11620 5230 11190 hGpo
10560 . 7820 1860 7650 21800 Ti70 1shzo
9500 2020 1110 pia ¥ e 4380 3360 9940
8500 . 930 940 5580 1250 1500 5500
7500 650 1300 5940 520  7hO sH80
6500 By 160 . B&OO 60 30 7880
5500 - ——— o wem  mme —ee _ GAO

TOTALS 37360 960C 56180 25990 37020

PART 2 - AREA TRIBUTARY TO INDEPENDENCE REGION.
PIFEMANA  TABOOSE, GOOD=

ELEVATION  AND RED  ALE, DIVISION, SAWHILL DAK
MOUNTAIN  THIBAUT, AND  OREEE CREEK
CRERKS SYMMES OREEKS.
13500 bho o —_— 220
12500 2790 3340 360 2320
11500 5090 4760 2160 6630
10500 2830 6270 1780 3380
9500 1290 3960 1570 1550
8500 900 a3 780 560
7500 270 700 160 550
6500 60 170 30 150
8500 - SR ~~~v v
20TALE 13670 28000 __6620 16070

HOTE: = ALL values Ars in AGre Feat.



COMPUTATIONS _ , =
TO OBTAIN MEAN ANNUAL RUNOFF (BAGED OW THE MEAR FOR THE FIVE YEARS
1309, 1916, 1921, 1922, AND 1923.)0F THE HOUNTAIN AREA.

PART 2 (Continued) - ARTA TRIBUTARY TO INDEPENDENCE REGION.

INDEPENTENCE OTHER AREA  tHEPARD, BAIRS, OTEER AREA
FLEVATION AND  PINYOR 1IN DIVIBIOW GEORGE AND IN DIVISION

CREEES &, HOGBACK CRIEKS B
13500 280 - 2630 e
12500 2500 710 7800 R
11500 6010 2160 6350 100
10500 3690 3530 hoao an
9500 2210 2850 2970 360
£500 1020 2420 1030 340
7500 350 2850 bo0 3a0
E500 110 4650 1RO &850

PART 3 - AREA TRIBUTARY 70 OWENE LAKT REGION.

TI08 OREEK. AREA IN DIV. OREEK CREFE. DIV. 5b .
13500 1815 Eﬁ%}a e in — 160 -
12500 H300 2470 - w—— 1040 s
11700 2400 1830 ——— e 2300 340
10500 1410 1010 2880 BhO 1840 ThE

9500 670 480 1&50 360 990 150

8500 pLIE 650 670 310 1040 1510

7560 80 590 570 130 1190 850

6500 30 900 310 140 1670 96

8500 - 2800 180 110 2690 850

_bso0 — 3550 60 ho  342p 1860




‘ ‘ 6@&%;

—— COMPUTATIONS |
0 OBTAIN YEARLY DISCHARG® OF EACH REGION IN THOUSANDS OF ACRE FEET.
PART 1 - RIEHOP-BIG PINE REGION.

OWENS RIVER ROOK CREEX BIRCH OTHER

AT GORGE AT LITTLE PINE CREREK BREA IN
YEAR  STATION ROUND VALLEY ORREEK, ¥o. @ pIv.2
g0k 206. 6% 22.8% 32.1 8.2 48.3
19505 179 .00 16.0% 25.3 6.5 3.4
1906 260.0% 35,38 55.1 k.2 81.5%
1507 293.0% 9.8 - U495 g.0% 73+3
1508 208.0f  22.7% 29.7 5ot W .8
1509 236.0% 28 8% 40,8 Te bt 60 b
1910 208. 0% 26 3% k1.3 8,5 612
1511 266.0% B3, 28 58.0 10. 3% 86.0
igig 168.0% 20 .. B 27.7 ho§ # bhi.8
1913 5L, e 204 %% 26.6 b, 6% 40.3
191k 27, 0% 35.0% 514 9.9 759
1915 155 G 25,3 3.3 6.9% 5k, €
1316 202.0% 35,28 BG b 10.0% 75.0
917 BB 5% 33 .84 42,3 7.0% 62.6
1518 AL, 2% 23.0% 29.6 6o Ot 4,6
1918 163 . 5% 23.8% 304 5odtr 45.8
igee 147.9% 20, 8% 28.6 5o 2o b%.3
ig21 149, 5% 2l 2% 29.6 &, 6t b6
i9g2 200.0¢ 3. 6% Ba. g% 8.6 66,4
1523 163.0% 213 3% .08 Ba g bé.2
igak 109.5% 11.3% 16,00 3.6 2549
1925 116.9% W 260 6.0 35,1
1926 123.6% 16, o 2k, 3N 6.2 36.4
1327 152,00 30.8% 35, 1% 1.7 61.3
1924 123.0% Z1.9% 27.9% 7.6 5 B
2223 59 . 0% A6, T 2L, 6% 6.1 35.8

WOTN:~ All ALNGRATEes GXCOPt Thoss BATKSd WLLD BIAF WeFe GALou-
iated by are: method. Btarred valuss are obgerved.
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; COMPUTATIONS : R A ; _
TOOBTAIN YEARLY DISCHARGT OF BACH RREGION IN THOUSANDS OF ACRE FEET.
PART 1 -~ BIzOP-BIG PINE REGION,
{sontinued) ; e
_ RESULTING GAIN
| BIG PIOC &  QTHER OUTFLOW T0 CROUNDWATER
BAKFYR LITTLE PIWE AREA IN (CVWENG RIVER INCLUDING

YEAR ORERK OREEKS DIV.} CHARLEYS EVAPORATION
3 | BuTrE) LOBRES
gok  go.2 28,7 b8 e ———
305 25,6 B G b6.59 e e
1506 45,9 64,0 §3.0 e e
1507 35.4 51.9 T3 390, e 235.3
1504 2Le3 3k O .2 23, 5 15743
1309 9. 8% B0, G 67.0 328, P 1682
1310 6.0 34,1 57,4 260.0% 166.7
1931 36,8 68.0 74,2 Bg5. 6 212.8
i312 if.1 25.8 37.6 231.1% 113.0
1213 17-1 2h b 35.6 181,82 138.8
191k 35,5 50.6 73.6 375,00 20%.9
3915 286 36.5 85,1 ETS. T 155.%
1516 376 53,6 75.0 364,18 176.0
1917 Z5.9 %68 5346 313.2% 151.5
1918 18.6 264 38.5 2l o 72.9
1919 i858 26.8 380 26,9k 13243
1529 19.2 27.3% 39.9 107.7% el
1921 b g 2.7 3643 o 163, il5.2
1922 10,5 35.0% 67.5 270.1% 1863
1923 5 6 bo, 3 41.3 187.2% a68.7
192k By O 19.7%  29.8 bk, 22 75.6
iges 2.7 20 b 26.2 127 5% 14%0,6
1526 2.7 21.9% 31.8 152. 8¢ 110.5
9a7 5o G 29.3% 3.4 234, 2 138.0
1928 3. B0 25,44 334 186.9% 100.5
1929 13.2 18.0% 87.4% 147, 1w 9.7

17 HOTE:~ SLarred VEiuss GDSSTVAG. ALL GULhers Gainuiated by ares KELLOA.
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‘ COMPUTATIONS '
TO OBTAIN YUARLY DISCHARGE OF TAM REGION IN THOUSANDS OF ACRE FEET.
{Continusd)
PART 2 « THDEDPERDINCOR RRGION.

O¥ENS RIVER TINEHANA TAROOSE, 0OOD- v
AT CHARLRYS ARD RFED AL, DIVIGLON, SAWMILL OAK

YIAR RUTTE. HOUNTAIN  THIBAUT AND ORETE CREEX
Hs T | ——— gﬂﬁgg% - W$ 5,1 12,8
1905 —— 10,7 23 o ok 2.9 12.8%
i906 e 26,2 3ha7e b, 7 Lol
1907 3904 12.6% Bo. 2 6. b 2l G
1908 243, 5% 1318 22.0% k. 0% PUR S
190% 328, T 17l 5. 9% 5o 3 30.80%
1910 260.0% 15. G 29.3% 5, 2% 18.a%
1911 425 bt 17l 354 . N 20.3
1912 233.1% 9.6 19.4 b6 1.
iy FEF P G dte 185 b3 0.6
1918 . 3700 18.0% 3603 8.6 | 208
i5i5 A75. T 155 | 272 o Gl 1546
1916 36k, Ot 19.9% 35.6 8ol 20.4
1917 . 3i3.e4 13.60 2.3 5.7  1h0
1938 2l , O 9. 5% 19.8 4.7 11.%
19319 2269w §.9% 2.2 B 12,2
1920 A0 TR 0.2 20.3 5.9 12.0
igaa 163, 1 9.l 18.6 Be8  10.8
192z 275 .3 16.1% 29.2 6.9 6.7
&3 167 .2 10, 5% g2 5.3 10.5
19a4 i, 2 7ol 11.7 2.6 b7
1585 LET. B 7.6 15,6 3.7 7.5%
1926 158,84 6.3 13.0 1.6 7.8%
1927 23% ., 1t 1.1 22.8 R 11.9%
1928 186.9% 9.0 18.4 2.6% 10. 6%
1929 147,38 f.3 12,5 2.3 [

WOTE: - Btarred Values obssrvids. ALL OLhors GHLCULALEG DY Arcs mothod.
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COMPUTATIONS
70 OBTAIN YRARLY DISCHARGE OF FAOH RECTON IN THOUSANDS OF ACRE FEET.
PART 2 ~ INDEDPINDENOE RRGION.
(Qon$iaucd) x] RESULTING
IFDEPTNDENOR OTHTR SUEPARD,BAIRE OTHER  OUTFLOR  GAIN 70
AND PINYON  AREA IN GUOPOR & HOG- AREX IN (SEE GROUNDWATER
YEAR  ORREES DIV.% BACK CREUKS. DIV. Sa  NOTR)  + EVAP.LOSS

o 3.5 2.8 L17e 5 G 9 e e
150 W0 20,0 15 .0% 5.3 — FomEs
4308 85.6¢  B9.5 54, 1% 16.5 — b
1307 19.5%  35.2 25, b 1l.% —— ——
1508 10.9%  23.6 . 2n.0% 8.7 S -
1905 23.8%  39.8 By, tie .8 328.2%

1910 15.1% 29.9 25.9% 8.1 2h7.50

1911 20.4 33.9 27.5 9.3 392.8%

1912 Al.2 . 18.6 15,9 5.k 230.2%

1913 10.6 17.8 15.8 Kok 141,84

1914 £0.9 3.8 36.2 12.2  380.5%

1915 15.7 " 26.2 5.3 8.5  281.0%

1515 .66 3 38 307 319.1s

1947 10,00 3.7 25.5 8.6 b6

1518 9-}ﬁ' 9.0 16.2 5.7 2hg .8 9. 7
1513 106w 20.4 17.9 6.1 —v— PR
1920 10.a% 20,0 S 5e9 — o
1921 9.1%  14.1 16,8 5.5 e vt e
1922 Ilolitr 28,0 27.4 9.3 ———- .
1923 7.2%  17.b 15.% 5.2 — —
i9gh ka3 2.2 B8 243 — ——
1935 ot 15.0 12,5 h.2 e -
1926 7.8% 2.k 12,6 B3 . —
ige7 16.2%  21.8 25.9 4.8 e e
1928 10.5%  17.6 20,3 6.9  22k.o% 8.4
k929 1.0%  12.0 9.8 4,3 anh.3% 82,

HOTHS = ﬁut?iﬁw T Dwens RAver wi Kt Whitney Bridge, or at Kesloy Bridge
-~ Los Angeles Aqueduct wt Polny of Alabams Hille Cates.
Biarred valudss ohesrved. All others esloulsied by area maethod.
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1o

-  BOMPUTATIONS e
7O OBTAIN YEZARLY DISCHARGE OF BAQH REGION IN THOUSANDS OF ACRE FEET.
(centinued
o PART 3 - OWENS LAKE REGION.
OWENS RIVER
| AT MNOUNT  LONE  TUTTLE GREEK ,
YEAR WHITREY PINE AND OTHER COTTONWOOD ASE
i8R

BRIDGE. CREEEX. AREA IV DIV.Se OREEK
1904 — 7.6 10.3 A h.i
1908 —— T.88 §.2 10, 2% 2.6
1906 s 20.0% 28.8 53, 3% 13.6
1367 et 15.8% 20.1 28 .2 7. 00
1908 —n— 15.5% 16,5 20.9% 3.9%
1509 338.24 19. 7% 2%.8 4o, 5% 8.6
1910 257,54 10.84 1%.0 17. 5% 3e3%
1911 3ge.ae 12.0 i6.2 20,9% Bl
igiz 230, 2% 6.9 9.5 13.4% 3.4
1913 41,8 6.9 9.3 13.6% 3.5
1914 343,64 15.8 21.3 36.0% 9.2
1315 227.5% 12.0% 1.8 21.8% 5.4
1516 T11. 7% 15, 7% 20.5 38 i B.0%
1917 236,31 1%. %% 15.0 224 h,a%
1918 69,1 1-3 9.9 1h%,3% Bl
1919 e — 7.8 10.5 i 2% 2.2%
1920 e 7.3 10.2 16.1% 228
igz21 e 8.2% 9.7 11.6% 1.6
1922 - 12, 6% 16.1 29, 7% h.gw
1923 e 6.9% 4.0 16.6% 3.8
1924 - el k.0 Bedk 1.3
1525 e 5o B 7.5 6.3% 1.6
1926 e Bug% 7.4 6.9% 1.2%
19&7 e 1154 15.3 19,8 3.8
ig28 10.8% 6% 11.9 6.l LG

2 3,3 i, & 5.5 B, bty o e
'?E*u&tamad VALUBG ODROrved. ALL OLIGTH OBLCULABOA DY GEeH MELAOG.




(1
COMPUTATIONG
70 OBTATN YUARLY DISCHARGE OF RACH ReGION IN THOUGANDS OF ACRE FEET,
PART 3 - OWPNS LAKE RTGION,

(Continued) _
) SRALEY  OTHTR ARTA  AREA TN AND GROUND.
yEAR ORETX, IN DIVISION DIVISION € WATER (INCLUD-
5o, IRG EVAP. LOSEES)
190k i 3.1 5.9 i
1905 RS ¢ 7.3 3.8 s
1506 3.8 37.0 19,7 P
1907 i 1643 12.4 SA—
i508 B %% 1%.9 8.1 ——
1909 3.3 30.1 16.6 L72.6
1910 1.2 12.3 6.7 313.3
1911 1.5 4.5 7.8 b7
19z2 9 9.1 4.9 276.8
1913 1.0 9.5 5ed 190.7
1914 2.5 25.0 13.3 W66, 7
1315 1e5 1%.7 7+9 50k .8
1916 2. 29.1 15.9 451.3
1917 1o bt 17.6 9.9 320.3
i9i8 N 9.2 .4 1173
1913 oG 8.9 U 4 o
1920 Jite 10.7 5.5 iy
1921 N 7.4 3.8 ——
19ze 2.0 20.2 10.7 B——
1923 3.0 10.0 %.9 O
192k . 3.6 1.9 RS
1928 A 4.4 2.3 P—
1526 o2 B.1 2.3 N———
1927 N2 13.5 6.6 ———
1928 i 8.6 2.5 5.0
1389 B 3.3 1.7 23.°

ROTR: ~BYarred vVeaiute GDERTVEG. ALl OLRELE aaleulaﬁa& by araa me thod.
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o TABLE No SO SUMMARY | | -
SHO®ING THT CONTRIBUTIONS OF THEE VARIOUS MOUNTAIN AREAS TO THE
WATER SUPPLY OF THE OWENS VALLEY.(IN THOUSANDS OF &gnm.p;xw.)

" REA TRIBUTARY 10 R s ,
YRAR v%ﬁi%x BIG PTNT  RNDENCE "LAKE tomaL
REGION REGYON REGION., = REGIOW
1904 206.6 202.0 106.5 56.1 571.2
1905 179.0 197.9 102.7 40,8 520, b
1906 260.0 391.8 - 283.7 1?é.é 107L.7
1907 29%.0 331.7 175.5 101.% 901.6
1908 202.0 198.8 120.6 83.3 602.7
1909  236.0 284.,9 207.6 145 4 ghz.9
1910 202.0 224.7 s,z £5.6 6375
1911 266,0 3724 172.6 7843  8671.3
1912 168.0 176.6 95.4 46,6 487.0
1813 i51.0 168.7 91.8 48.9 6.5
- 191% 247.0 331.9 187.4 183.1 883.8
1915 193.0 238.1 138.1 77.5 646.6
1916 202.0 338.1 149.5 129.6 859.2
1917 203.3 261.% 125.0 ah.2 673.9
1918 1?1.2 148.7 96.5 hg.2 461.6
1919 164.5 189.7 103.3 bg,7 811.2
1920 147.9 184%.1 101.2 B1.% gk, 6
1921 149.5 128.8 §2.2 42.7 413.2
1922 200.0 2658  145.8 96.2 707.%
1923 163.0 192.9 ga. 50,2 Lgh.6
1924 109.5 110.3 52,9 19.5 292.2
1925 116.9 151.8 75.3 28.2 371.6
1986 123.6 139.7 2.0 31.8 357.1
1927 152.0 220.1 120.9 71 564 .1
1928 123.9 164,54 95,9 33.2 - #16.5
1929 99 .0 138.8 £0.0 20.4% 3i8.2
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~ rame weXIU -sHOWING THE CONTRIBUTIONS =

OF THE VARIOUS MOUNTAIN ARFAS TO THE WATER SUPPRY OF THE OWENE .
YALLEY, A8 COMPILED BY THY DEPARTMENT OF PUBLIC TORKS OF THE STATE
oF m&zyﬁﬁﬁx&, in m&m‘!ggéa 5 OF THEE ZATER REBOURGER OF CALIF=-

UPPER BISHOP L
o OWENg OREEX LAEE >
TEAR - RIVER GROVE. BROUD TOTAL

1904 | 276.5 347.6 4.8 $59.5
190% 239.4% ﬁﬂl-@ 5346 530.0
1906 | 40,6 505.7 196.5 10421
9o  369.8 485,17 135.5 931.0
908 26k.8 279.2 95.1 639.1
1909 29%. 6 B75.1 1785 9hh2
1910 | 269.6 a9 #2.8 |
Wi 7.8 519.2 103.1
1912 | 230.8 - 323.0 7.3 600
1913 216.3 222.0 76.5 5146
g 336.1 3.7 abs.2 856.0
11915 257.6 372.3 £1.0 700.8
2916 278.5 hag.3 158.9 861.7
1917 M2 358.6 971 752.8
1928 | 232.8 293.0 790 5029
1919 243,86 307.1 66,9 6il.6
1920 2037 237.0 59.0  499.8
921 216.7 193, 50.8 by
NOTE:~ All quantities are in thoussnds of sore feat.

mg divielon into argas is siwi,mx- to thet empleyed in this
psper. The UPPER OWENS RTVER GROUP includss the stresms in the
LONG VALLEY REGTON and Rock Oresk, The OWENS LAKE GROUP includes
sbresme in the OYWENS LARKE RESION and strsanms frow Symses Oreck to

Roghaek Cresk in the INDEPENDENCE RVGION, With thess sxospiione,

the PISHOP CREXK CROUP includes stresme in the INDEPENDENGCE REGION
and theBISHOP-BIG PINE REGION.
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TABLE No. X\ - PUMPING BY THE CITY OF LOS ANGELES FROM DEEP
WILLS IN THE OWENS VALLEY. ALL DATA IN THIS TABLE TARKEN FROX THE
MONTHLY REPORTS OF THE DIPARTMENT OF WATER AND POWER. (Esproassd in
Aoxa Feot)

Part As~Indapandenes,Aberdeen,and Manzansy Wells.

Honth 1925 1926 1927 1924 1929 1930
Oete 2163 3231 3881 389 hszi 3054
Nov. 1924 a6 4905 396 4399 2836
Dege 2315 3177 jiey - b3z 5737 3978
Jan. 2259 2376 haen 506 4175 5898
Feb, 2036 1808%  2hood’ 497 3548 pT
Haz. 2106 Fuhd 60 529 h154 4397
Ape. 2853 2 o 535 27eh 4273
May 3056 8 21k 3400 4137
June 2536 @ 228 holiz 5271
July 2343 k513 arh B39 5985
Aug. 3619 5789 318 46g7 5657

Sept. . 331 5366 L I Y 4 SEBS.... o
QRB AT . ' :
periods 30987 sa572f  somaz 25264 54503 28480

Pary Be~Big Plue Part C.~ Bishop and
and Fish Springs Laws Wells,
Wells. '
¥onth 1930 1930
Deas Ro pumplag previous to Jan.,l929.
Jan. 613 A813 |
For notes,

Fab. agod 4513 808 next page.
April 4203 5556
%gtal faz 8rlods LL1Ed 5107

3&; LASEEX X ABRXARE APUAPBRBUEREA AL F X RABES KR EFALF XA AL DUXBHH BN
giﬁﬁi%RﬁKiﬁﬁﬁu&%&%&$%§§ﬁxﬁﬁxﬁx
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s
NOTES ON TABLE No.XVU ~FROM SREVIOUS PAGE.

# February 1 -80 oaly.
b All pumps turned off -~ Fab. 13, 19%27.
. . . ey %, 1925;} Figures as given in the
report of ths Hydro=-
graphic Division or the Tepartment of Water and
Powsr are as followss= Feb., 19R7, 2369, and
May, 1988, 3309, But in thiks Beport, no measursmenis
were made of fiowlng wells, so the amount of watey
from thess wells wee sstimated and added to the
Hydrographic Divigion's figures %o obtain the smounts
given in the table.
& Includes wells pumpsd from Feb.20 to Mar.20 onlyv. Only twe
wells pumped.Amount fPom artesian flow unknown
but estlunted and included under Hote e.
¢ Heo reports svailable. Not meny welle wers puumped. Total diaschargs
for 3 wenths and 10 days sstimated as 3500 A.F.
£ The eetimated total dischargs during April, May, Juns, and
A0 daye Mareoh of 3500 A.F. was inoluded in this
total.
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b

Data wag obiained from the above publications, the filas
¢f the Hydrographic Divisiorn of the Depertment of Water ané Powsz
of the City of los Angeles, the Bouthern Sierras Power Ooupany,

& rapors on the availlable water supply of the Cilty of Los Angelss
and the Metropolitsn Ares (192%) by Loule 0. Hill, J.B.Lippincots,

- ané A.L.Sonderegger, snd variocus ®ss U.5.6.8, Water Supply Papers

subsaguent $0l191%, intended as supplements to Watey Bupply Paper
300, ‘

Areas of watersheds wore galeulated with & planimster from
U.8.6.8. topographic maps. (Olsnoha, M. Whitney, Mi. Goddaxd,
Bishop, M$. Lyell, Mt. Morvrvieon, Whiie MNowntain, and Ballarst
Quadrangles.)

Map of fhe region inserted is thru ths couvtesy of the
Department of Water and Powar of ths City of Los Angeles.





