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uould bc frc:: Vernal to Elre heerd of Dr: !'orr, . But from the reportg
of increase of precipltation riulr altttude elsewirere under similar
topographlc con-dltlons, 1t seens ths,t 5 L/2 lnches per thousand feet
would be a safe estlnate Uo:naj<e ln bLis case. TLls wouid give an
annual. prcclpitat io:r oi 5I inclres, wLtich a,tsrees wi i,lr t,: e Seatlter
Bureaur s esllrncte above quoted. I conglder i0 inciles a eaf e estl-
n.rte of uhe inealr atrnual precipitai.rotr over tire whole of tl,€ drairtage
area under conglderation.

RUN-OI'F
Corrdltions on t,irs waferglred are mosl. favorable fcr a hi1;lt

ratio of run<.lff to rainfall. T'e elopes are ver.' stetrp, tirere ie
but scant5,8o1l, and tlre n;itlye roc.k is solld and of rr.nlform textrrrel
thris reducinp, the abaOrptlon losses to ii mlmimun. llost of I' e

J'earf S pregipltar:iOn OCCif s ag SnOw durinr thg win*.r:r monLhS. AB

itre sno-w ta afO cheltersd, froo rlpd an{ auU by th-e..$t'.4ge tlmber , o,ou*;a{.',*
growtll, Llre evaporacio;t fron tl'c snow surfacc v;i11 probabl ,' nol
Exceed. 2 lncltes of water d,uring; []te ge&BOn, aod t]re tOCal evapo-
ration durin6- L\e ren:ainder of i,l.e .year wllI, ofl _account of-t,l'e
Iow tenperature and protectlon fro'n wtnd, t'e -sl18lt:

Considerinr. tlrese unueual eondltions and applylnt: formulas
and ,llaFrang of tlrs begt. aurhorlt ies on t!:e sub.;ect, we deterlrine
the raost probatle rynoff fron a yee-rl.'" precipitation of 5O inclree
to be atrout, 23 lncltes. Tl'ls would glre a total artrlual ftow from
tr.,€ drainar,: area of 55rOO0 acre-feet.

GO\T!P.N.E]N PEDOPTS

?',e OnIy gtrear raiyings nade blr the t-[. S. .OeolOs'lcal Survs.''
01 l)rr, tr,ork Creek a!'e those of 'tr. It.'1, Fe--d ln lgOI an'J l904t
aE rcr,orted iri 1'. S. Pape- \ro.133. AeeorClnr{ to thts rr:pot'tr trte

flow rssgsngf,,tat a potni I ntte telow tr'e Co':-pBn"rts lroposed DiYeI-
elon p'-rlnt on Aug. 

-ZO, llrnl was 96 secotrd-feet' It ts alilo stated
t'rrtt 19OI was one of ir:,.: d.iy:rears but that recent ratns had' ralsed'
1!|e streanl hi;1rer tlr.an usual at the tlme the gaglnu.waa taken'
This slngle glgin.. under such eircumst.?nces 1s of little value 1n

iil"-pi""E"t ini"silgatlon. The gagin,;i of I9O4 coyer a perlod fron
;:tg!! ietl, to July lliir, bul reru taiert at the uout| of Dr" lorr
Crecl Ic oileg fron tr,e proposed d'iversiou point, and therefore I

rroc -i ltr.r , br,: oonsidered in t!: is eonneetlon'

GAGI TGS I

Early ln tlre season of I9l2r I est'rblished a 61ag:in,: stetlon on

Dr; -a,ork Creer at Lhr: lfopoged diversion polnt. -'thiB was correctly
rated wit,h a Price cttrreilt net,er, and' gaglnr s takert- a' ll'r4i point
fron 2 to 4 tines a month titl tl;e present Lir4e' Tlte flow on lay

er seaaon was zLO second-feet,
ZO On ,Iune 5trr, tr:€nG€ falling
cuBecs on JuIY 3otl" 'fr'e fol-
d for tl;r; geagon:

JuIy 2 160 cuseca
.' L2 L12 rl

o IO JOo r' E 3i") tlz rl

, i5 2IO rr Aug'IO C9 ''

": 
i?t ZiZ ; ';':i ll r



The accoIlpanylnr, discl'arge curve srrowB tlLe approxl;late flow
f or each day oF the BeaBon, and !:P'r: to tal di scrrtirr,c in acre-fee t,.
Thts gtvee a total anounl; froc ,'ay let to Se1:. 2'17)t of 3?, t-,OO acF€-
feet. Placinl t-he average flow for Lhe reet of tlre Jie&r 4"" tlt€ ver.)'
safe esttnate of :5 cusecs, would give 57,000 acre-feet, as the total
dlec].'a-rFe for Lhe year 1912. j'his ep;reeg very closel)' vult,rt the re-
sulte alrea{y obtalned above frou t}te conslderation of ralnfall snd
runoff.

f t eFpears ltowever fron all retr orts thet t''e present Beasol)
has been e rather unugual .One irt nen.r respecte, The las?- u'lnr,ef
was a mild one snd t]'e sno,nfall fn the mount. ins wes ra'tlrer I1.' ]it,
The sprirrg was late and r-'.e flood geason wss ahclr!. 2 weeks leter
t.han is usual. Tbe preeipl tatlon d'tr'i.l'" t'!'.e 8l'riIl8 art,J earll' g'f:n-
rier, however, \ras above ttre aye !'age, 9.n.r tl:t: f 1o'"v re.lchcd :: lcvuer
minlnirn in the early auturnl rba.n 1g r€i orte'J ]rcretof ore . Conslder-
1rr5 all of these poln^i,8 howeyer, ii gee'fF t,hat_ t,-ie tgtel resultg
fOr'-1,-rc .,eai'i912 Afe I1o1, fe.r frOl-- t,lie ''rV,J:'iJ;d; a!i\i -li''C ei^rCr ,.f
ani', il te.iln5 thls yeartg recorde sB er. 6ulde LD tlre aYa1le.b1o
rzat,..rr euppl;y, wilI probabl;' bc orl t''tc ,'ride of eafety.

This anourr1 of waLer if all prolerly corlserved wlIl ir:i.,atu
Lire errtar u 2,5,0O0 a.cres iuciuced 1rr r,ire pro;ec'i-, rtiowir4, 2 aci'e-
fceL peilr.cre per arulrjrn on iirv utr,r,e,,unir; of _1OrO0O acres where r.lte
absorliion losles aru li1-ht , ano 2 L/2 scre-feet pe!' acre oii 'uhe

Iorner I5 , JOO acl'c d of i,]rc I roi ec t .
I -_u a18o a part of Lrre coni- &it:lt s plan to atore ;-nri use t!'te

waters of ParuoleL Park d.raina..re are:r amountlrtg to I:OOO acre-fect
per annum, al Bo the flo ort watc rs of losb; a;rd Deel- creeks €t!-ro -rntlng
io abolrt SOOO acr€-fcet.1 tlrus ineurirtg a:t arqllc supl l;' for r'}le

entit-r: afe;,, lnclpderl irr ir' '; J)rOjecl.

SlOFAOE
I1 order to conLrol anc i roperly dlstribute 1}re rvster aecord-

irrp, 1;c tl,e requir.e:ncnts of 1,tie land. f or ncos 1 ett \cient 1rr1€at iont
atoraf€ reeervoirs are e Feccsaefy pert of the prOJect BE a wholet
altlro trte upper unlt of 1-OTOOO acres can he served b;" the reg-ular
flov; of t,r.e strean r,vithout Stcrr;1.e. l'or this purpoBe t]:: corrlpallji

;;; 
"""rrro 

iour reacrvolr altea; one on )ee' creek wil'l: a crpaclt;l
of 9ZOO acfo-foet rnd three ln the racwttains with a combirled capa-
Cr. , '. of ' 4QnO ae-e-?eel,,

By startinrr Jilre lrri4:a.*-tOn sea6On with all rcgervoir-s fuli,
the uppel- serervolrs car, he dre,wn lrpon to suppll't're reqtllrementa
d,urlnp Apr11 ar.tl .(ai' s,ird. aga,in re1:llnished frorn tlre Srrrplug of tlre
,Tune f lOod, +,l:us doi rr r.- douhle serYi cu. 'lhe f olLo',-;inr tabln thows
the aValllbLe B'll 1l.r and t-h': -"q'rlre rl d'raf i f o:' eact' ruon t'h of tlc
lrrisrattol """Ioi1,-and 

the taanndr of handllng the sarre t'hru t'he

feaervoi?-8. p-oper d.educij.ons ?^re also :rnad,e f or' evaporat ion' AII
-q"r"titles ln the table are glvert in acre-feet.

Yaste
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Month

Winter
AL .

irriii
June
July
aui;.
'seF.

E_e'tuijod

2000
4000

r3000
15000
12000

9000
4000

r-ef t i r;
i.cwer resv.

9200
9200
8900
o ?0O

::::

Left, irt rI-
l ei- rcBvrB.

49c)0
4loo

4900
4900
I900
I200

lvapo-
rat i on

i;;
100
20c
200
2'\o

Flou

IBlOO
3500
8?00

r?900
?o0O
4to0
SrOO

?oo0
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The above table shotrs o su!"t f us of 12on scl.e-fec+' in t'e
reaervolrs s.t ti-e closc of the irrigating seaaon. It also Eho\irg
that oll. itcre-f uct per acre is allowed' for all tlrs ran': after the
flrst of JuIy, tltus insurf i|. ir..,:ritrBr- ':rlly shortj6e for Llrc latter
pert of the sea6on. flre above'cir.stribution can be handled by &

tunler capaci ty clf 22O cubic f ee t pe r secortcil since the upper re-
Eervoirs Lre above Llte tunrcl and can handle ttre peal of thc floodt
ur lch would otherwise run to waste or require a greatl;' lnceeased'
tunnel capacity to carry rt to the lower regervotr. Il the al:ove
table no &CC:lunt we,e taken of the flOod waters of ;iosb;l and DeeI
Creel d.raina6e e reaE, dI of wl;ic"r woul.l Eo tc tr e lower'reservoir
aB an addltional safetl' factor.

DnY I,'OFIK SIIXS
Abotrt Z nrlles belor.' t! e f roposcd diversiclt point", t1'e Yuatera

of Dry i'ork Creek glnl into the po-roul Etlgam bed, Icavlng t-]:e
c"rir.i.:.1 J';r' idlce tclov" elil'1r11: drl' f-or 'tlr e ; r'eitcr pa':"t cf !'he

rue nol onl) on l)rY Jr'ork btri on
!e eagtv;'rrd. 0n tr'ie Eubj ect
ed r ives tl'e follov;lnEi:
eelnE between L''e Urlnta Flver
la1. a,1, 8o!'e part'ln tl'eir course
,f trtl', flor;cts, anci i-]ra't. aII with

'1.!r,-: excef't1On of ])rli norkt reapFeLr agi in rnilcg fart'!:er alont: every

.yrjar. n-:r ilork dlsappelrrs seenirt[:I.';' alt'oget']'r r in oFrc einL' u'iiere

1t for^*s a f'oo1, aboi-t 12 nllee,,ttovu thr-:,'!rrt-icr-!ort ol t-l'ie branch
and Aslrle. (lreek proFer The pocl is rpparenil)' bol; toreless;

tlre wA..+,er ln lts larpler end r'as s elOrv CirCu.lrtr 60t'1"tl, *]''-prhetber
thl:: 1s cause6 bli the lncO'rri rl:" s"*reen ol' 1',' strct !on fron below
coulcl no1 'lle d,etermined. - - -Seven mlles below tr'e pool are-loca-
ted. several "piirr,;", 

tlte u'pe. and lerges" one bein6 a hole 2': feet
ln dte&cter. 'Thi; pool \yas perfectly dr1i, brrt.a' l,',. lower ones

tlrer.: was an ouifloiu of 3J sicond-feet.. A 'esidcrtt of )r' 'rorx
se t tleeel: t gince Iil?-c Eteted 1-he t only once before r trr lris krtowledp;et
had. .t,]:ese Springs furnlsl,Ed. ';e ter zf t\r t.lte subsld6nce of t'rre usual
spring f resltet o.

RECE,.T Ii{VESTIOAIIO.JS
A aerlcs Of thOrO pereonat lnvostigatlons -c8rr.iad on for tirc

pas! eevelai nnonL id eL hifi.rr'.tt.', l oirr'. rt erloriL -Dr' *'"oi-i 0r'cr'l'ie rcveal
conditlone of flow ctc. dlfforln0'someshat from the flnd1n6a of d(r'

n*"a ln IgOl s.B r€1 crt;ed ahove' fn
tet'r',d to aa tl'e seenin6Ly bor'l.onl

ye ar.
Aganexampleoftheactlonofthestreamd'uringt}repreBent

year, f glve telow tt e 
"u"t 

it"-of Sagings t'aken alonB the 8'rf€&!lL

on 'rulY 18th:



At the gaglng atatton located. at, the propoeed dlverslon point,
the flor was IOO second.-fe€t. One mlle below t'!re dlfergton polnt
the ga61ng showed 92 gecond-feet. Thls dlmlnlahed rapldly to 42
cugeca at the above mentloned, pool ? mllee below the diverslon.
At the north fork Junctlon 5 mtles faf,Dh;r otrr the flow was only
12 cuseee, to whtch IO cusecs were t,hen edded frona the ltort.h 3ork.
Tlrls flow-of 22 aeeond-feet fully dlaappeared wtthln +,1'e nexl; nile.
The stream bed. sas then dry for 2 mlIeg. Tvre sprlngs I ml1es below
the dlverslon poln+, had, a comblned florc of 55 euseca, whlch cllml-
nlshed to 30 before reachlnl' Aghle-v Creek. T'!:e f0llovlnE +"eb1e

chors the flow ln sccond-feet for dlfferent poLnts alon6 the gtreem
at differen', dates during +,!te Seagon:

5

PIace
Gaging Fat lbn
One mlle belos
2.mlles belos (poof )
.j tui]'es beiow
5 nlles below (i{ort}r r;orr)
I'ron I'iortit tr'ori
d relles belov
? mllee belos

- I Et.b61pw"(opp. Sprn6a)
.llrom Eprlnga
ilead of Dry I'ork vailey
Dry lrork village
Enterlng Ashley creek

JuI:r 5O
8?
75

., lE
55

6
7'
0
o
3

37

::

0
5
o
o
o

II

l2
IO
o
o
(1

5I
4B
42
50

I5
1:

B
i4
50
45
55 10

All the norurl flow of Ashley Cresr below tts Junction vrlth
Dr;, ?ork 1s approprlated, and urled, for lrrlgatlon 1$'Aehley Valley.
AIeo ln Dry lrorh valley gbout 8OO acres &re lrrigated froln the
sprlngs above rnentloned, rhlch howeyer ln ordlnary aeqaons cea8e
tb flow quite early 1n t}.e susner. The governnent reporc above
referred to atatee thet rafter the cubstdence of sprlng floodat
the maln atreeo recelves nothlng frou Dr5' 3o"a". Consequently the
Ashle.y Valley lrrlgatora are not dependent, uPon the Dry l,'ork EPrlngE
for any ptr'c of thelr supply. The Dr;v Forl Valley Bettlers howeYer'

ry .r'orl sprlngs. AIso in lshleY
ork 6prtn6lr lre looated celteln
of tls rr61q1' and thereforc forn
valIeY.

TESTS
,llre questlqn hes often been ratsed ag to rhether these cprin6a

ln Ashley Gorge ae sell ae the ones ln Dry Fork Ere n-ot fed t'hru
Eotne underground paasage by the rate' slnklng ln Drlr-l'ork canyon
below the propoeeh dlvfrsl-on point. To- determlne this queatlon, I
cond,uetea a viry thoro lnvestlgatlon, whlch I'ncluded anong otlter
thlnge, e serlel of color and' chsmrcir tests bl; methodg approved
by tio'of the bect eonsultlng englneers 1n the Vest.

The color test conalstea tn-atsolvlng perinanganate of potaaslwr
1n the ctreaui above the slnks, ano testtng saryIes- talcen each hour
for geveral drys at the aprlngs ln Dry. Sorir and Asltloy GorSe f or
the appearance of the eolor. BabOretory tests ehored the color'
even ln nlnuti quantftles, to be pelslatent ln thts veter' Pre-
llulnary tegti dn the .str6aro alao- shored thet the color carrled

"iio"g 
io" seyera,I mlleg .bo?e ground; Ptt ln three separate tests

nld,e et d,ifferent tlmes and at dlfferent stagor of the strean flowt



no trace of color al";Ii€arec at any of these pprlngs.
The chemlcal test employed was what ls known as the chlorlnc

test, and cons0sted ln dlaolvlng large que,ntttles of common salt
et the slnks end teatlng for en lncreege ln the chlorlne content
rt the sprlnge. Sllvet nltrete ras the reagent uaed, rlth potas-
slwn blchromate as color indlcator. This nrekes a yery dellcate
ard decielve teet; but ln tvo sep erate tests und,er varylng condl-
tlonsr tro tracl of chlorlne appeared at t\:e aprlnga.

In ths6e teats, f was a.ssioted by three other Een, lncludlng
e Clvll englneer and r, Chemlatr;' profeaeor. No pelns were Ellared
to na.ke t!:e teets aE thoro as poaslble, Bd the results seeu to
Juat,lfy the concluslon thet there 1s no dlrect eonnectlon between
Itre Ory Forlr elnks and the sprlngs Ln elther Aghley Gorge or Dry
Fork oenyon.

The geologle structure of the region furnlshee addltlonal
evldence on th; rubJect. The nallve*-rLq5 J*s.grlnolprlly e nedlum -.-.o*...
sof +, sandstone, underlald wltr: 11nr-6il.o"nG-, 

-w],:lc'lr outcror's ln a few
plaeea ln the canyon. SandBtone ls a great abeortrer of water', artd
itr""tone ls ltcb1e to flsgures, fault planes and solutlon clY&-
tfes, all of whlch nlght readlly bob LYf stream of lts flow. The

stratifloatlon aII thiu the region 1e falrly unlform, wlth efl av€r-
*g" dlp of a.bout 5 degreee to the south. TL€ Dr;r lork sprlngs are
t6ceteA 6 milea eaet-ioutheaet of tr"c s1nks, and th-e Ashley Gorge
sprlngs are 1O n1lee nearl:'d,ue east of +he elnke. Vlth the coun-
tly aipptn6; tb the south, 1t EeetYlE qulte unllkeI;'thst the water
shich iinfi, eyen tf 1t found an underground channel,_wou1d eYen
reacl: Bc rernote a polnt at rlgirt angles to the dlP. The slnking

rrd cllffers ln thls resPect from
4me ln aII caaeB. About 15
e the watere of +-h!g stream
nk8. The flurne was congtruc-
tlrru 1t, but the ePrlngs re-

mrlned unaffectod bi ttre clnrtge. T!:,e water, howeYer, soon sa'nl
A;il-"iier telrrg rlleeaed lnto th,e chennel, and tlt_e enterpriee
\?aE & failure. I11 thsse polnts seem to lndlce.te that most of the
sater whlcJ, e1n&s tn Dry tr'ork finds lto ray down thtg the porous
rocke to tfre gieat mass-of und.erground water end ls lost to rlD
practlcal p,ttf,o"ut; and, the propoeed dlverglon of the seme by the 

i-Cory.tty wfif inereioro not lryrlr the rlghts of rny lrter utere l

belor.
ObserYatlone of terryerature Eere elso rnrde 18 3 Drr! of thr 

r

recent lnvegtlgatlon3, *-nd showed that the teqperature of weter
ste the same fi trre s6vere.1 sFrlngs of the Dr) l'ork SrouP end neg

constsnt rt aII aeasona, tug.idlels of the varylng teryer-ature rt
the slnks ene Jfieshere'at ir.e surface, lndlcetlng that the weter
cjmo fro:n congldereblc depth end hgd b6en lon6; und'erground. The

e to tlre surfroe hrlf r ntle
ng teqlerature.
dlnlnlshed slowlY end

ylng flow rlgve the slnks
vel of the upPer ePrlng'

to flotr, ln order of thelr
, red'ucing the flow from 20
lr'e strerm rbove the sln!€

e unlforrnly end mueh trter

6



ln thc Eeason then do those ln )ry Fork, &nd et- so:!e sea6ona of
the yeer heve e flow even grerter then the amount elnllns, tn Dry
tr'ork, whlch 1s poaltlve proof bbat they drrv thelr sufFly from o_l,her
aourcea. A competen+. wttness vrho hce llved nelr these aprlngs for
many yesrs verlfles thls concluglon.- bovornment reportB on Aehley Creok give t?:€ drrlnege nrea nnd
probable runoff, rnd draw the concluslon thet Buch of the wat'er ls
perrnrnently losi grd thet the lehley drrinrge erea ls c-eprblc of .
furnlshlng yery qnrch nrore wrter then ever flowed fro:l t,he gorge (aee
Thlrd Annual Report Reclamntion Servlee). Aleo on Dry l'o:k the
drainegge area between the slnks and the Eprlnge is lrrger than the
totel aree ebove the propoaed dtverslon polnt, and I'e cnprble of
furnlshtng trylce thc flow of r11 r;he Dr.y t'ork aprlngs conblned.

CONCLUSIOl\IS
81noe the Conpuy has tne onl; rleh.9.a-*g9red !Y th€ Strte *:--*

Ungf r.reu;ie off ice bn th,; rveteri of lrrr,:i'-Tt'ork iitove +.he 61r11.:e, ?n!
clice lt 1s the lnevitable concluglori from [.'r:e ebove evidence t]'et
;"y rL(,.]rtg-to the reters below +,hrr, polnt rflll ln no rry be e{fected
by the Qospanyte proposed dlverslon, the proJect is rEeured of r

"-.r" 
ana g-ufflelent f,rter supply to guerentee the auccesa of the

enterprt se .

Peapectf ull;' cubml t l,ed 
'

( algned) J. Ylnter Snlth,
Clvll Ensino€r.


