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INVESTICLTICR OF Tel WATER RESOJRCES OF THE
BoVoolds FRUFsRTY I8 LEATH ValiceY BATIONAL
HONUMENT, CALIFURNIA
By T, 4. Hobinson
Engineer, Ground Watar Lranch
. U, S. Geological Survey

Introduetion

The United States Natioral rark Service, in January, 1951, rsqueated
ths .nited Statss Ceological Curvey to invostiéuto the ground-water
resources on & tract ol lund owned by Acolpn Nevarss in Leath Valiley
National Morument, Thias informalion wes neeced Dy the Parx Sarvice in
connection with Federal condemnation of the tract of land,

A8 & result of this request, the writer, T. W. Robinson, D!strict
Erzineer of the wWater Hesources Cilvisicn, Ground datsr Eranch, for
Nevaca, at Carson City, was assigned to tLne investigation., Onm Apgril 17,
1551, the writer, accompanied by Mr. T. K. Goodwin, Superintencent of
the Mopument, visited the ares for the purposs of becoming lamillar with
general conditions andé cdetails of the problem. At this time, oniry on
the Hevares land was prohibitec, exce.t for a short ¢lastance upstrsam
in the south wash near the southwest corner of the traet., C{onssquently,
this wes the only entry mude on the property.

Following the filing of a Deeclarstion of Taking in the United
Stat-s Idztrict Court, Southern vistrict of Calirornia, lorthern Livie
slon, on May 4, 1951, and the court's order for pocssession on June 13,

arrangaments were made for a field investip:tion during .ctobsr, 1951.
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Puring the period Uctober 15 to 17, inclusive, the writer, assisted
by ¥r, O, J. Loalls, Lngineer, Ceologlcal Lurvey, of the Carson City
oifice, meds a [leld investlgation of tihs scurce and amount of water dise

ghurged by springs on the Hevares tract.
Location and Description of the irea

The Hevarese tract 18 in inyo County, Califormia, witain the
extorior boundaries of Death Vallay lationaul Monument, OSoecifieslly,
the landa are described as the west half of the northesst gquarter, south
ball of the northweat quartar, north balf of the socuthwest guarter,
northeast quartar of the northwest quarter, and noribwest quarter of the
southsast quarter, of Sec, 36, T. 28 H., R, 1 B,, San Bernardino Base
and Neridian. (See accompanying map.) The lancé is located about two
milas east of the Lezth Valley Hational Monument Heacquarters, oo the
sust sice of Death Valley.

The land surface of the traet slopes steeply wesiwerd Lowsrd the
floor of Leath Vallay. Wearly all of the tract is mantded to an unknown
de;th with alluvial material, largely sand and gravel, cerived {rom
bigher land masses lying to the east, DBedrock 1s exposed near tha middle
of the east boundsry, Travertine dapositas are pressent snd may essily
be ssen in the bottom and sides of the wsshes, The lurgest depoait
cceurs as a prominent mound in the esal ceptiral part of the trzct, The
mound has besn built by the deposition of minerals Irom the mineralized
therzsl spring water that issues from the top of the mound, The spring

trea ulop this mouna 1s the prineipsl source of water within the trusct,



The tract is dérazined by two norma.ly éry washes and their tribue
tariss., The wsah éraining the north part (not shown on map) is nown as
horth Cow Creek, and that craining the south part as Muin Cow Creek, but
referred to on the accompanying map as South Wash, For the most part,
they are typleal steep-sided cdesert washes that, in placos; have ine
trenched themsslves as mich as 50 fesl below the general land surface,
The vashes normally do not carry any water vhers they enter the tract.
Howsver, the debtrital material in the bottom of the main washes indi-

. cates that during or following periods of heavy zsinfall 1n the upper
parts of their drainage arsas, they do occasionally carry large guantities
of uator. .

The ridges on either side of the washes are, for the most ptrs;
barren of wegstation. In the vicinity of springs, in the botiom of the
washes, particularly South Wash and slong the outlei diteh for the
prineipal scring area, thnra is a denss cover of vegetation, HKearly
all of thovvigotataou poted in these arems were typlcal desert plantas
thst depend on ground water for their scurce of water suppiy, The .
 principal ones observed wers salicedar, mesquite, arrowweed;. saltgrasa,
and an u;tociatiou of water grasses and tules.

in the vicinity of some of the spripg orifices, plant growth was
80 dense and vigorous that it was very diffieult to explore the area,

Yurpose and Scope

The investigstion was for the rurpose of supplying the Notional
Furk Service with certais information and cdats in connection with its

condemnation of the lsnds owned by Adolph Hevares, The informetion and



date desired may be divicdsd into three parts as followss (1) Locaticn
of the spring arsas on the truct and a determinaticn of the source of
the water discharged from them; (2 A determination of the amount of
measurable watar dilschargsé by springs or seeps withig the tracit, andj
{3} 4 cdetermination of the amount of waler crossing ths property line

on the downstiresam or westarn edge of the tract,
Ground Water

A1l of the water within the liavires truct ocecurs as ground water
in the form of spring discharge, The springs are thermal in character,
for the water has a tempersturs appreciably above the mean annual tem—
psrature of the atmosphere in the vicinity of the springs, JAccording
to racords of the U, 5, Wenther Buresu, Lhe meen annual temperature at
Cow Cresek station; {Death Valley Hational Monument heedguarters) ia
76,8% P. The temperaturs of the watsr from the largsr spring orifices
ranged from 87° to 1C4° F.

The thermal character of the watsr iz indicative of a deep-seated
sourece, Although no geoclogic stucdies wers made, it is alimest certain
the springs are relstec to faulting on the east sicde of Dasath Valley, nod
only in the vicinity of the springs, but also to.the north and south,

Thers ars four arsas of spring discharge on the NHevarass tract., For
Lie rurpose of this report, they have been designated as Spring Arsa
~u8, Ly 2, 3, snd 4., They are shown on the map accompanying this report

ot sre described sepmrately 1n the followirng pages.
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Spring Arsa No, 1 18 the princijal source of water

in the Hawures tract. The springs issus from the top of ths travertine
mound bestween the altitudas of 93C and YiC€ rest, This mound, the top of
which i3 nearly level, rises Loidly about 50 feel above a smsll mesa-like
arsa on which the Navares cabin is situatad., OUn the top of the mound thers
ars many spring orifices in the form of small pools. The tsmperature
of the water where it seerged from the ground ai three of the pools was
1024, iC4, and 104° F, respectively., Thesa pools have been conmectad
by a systems { tresches, that, inm turn, is canuactod‘to the present zain
¢iteb, This ditch conveys the wailer in 54aouthwoséi:irteticgiacroau the
top of the mound ond thence down the soutlwest side of the mound. At
the base of the mound, a shallow tunnel-llks sxcavatlon, which 1s, in
reality, an integral part of the ditcoh, sxtends a sbort distance into the
pounc, A small flow of thermal watler iz dl:scharged frcm the excavation
into the dited, From the base of the mound, the meln ditelr conwveys the
waior westerly across the tract to the property line, The water flowing
in the dlteh was ﬁoakurad ab boint 4 by zmeans of a rectangular contractad
welr at the levares cabin ubout A(C faet southwast of the buse of the
travertine #ound.

In addition to the springs cescribed above, two other swall springs
&rs considered ai being includad in Spring Area ¥o. 1. Thase two are
locaaad about 75 faeet apart on the scuth side of the mound nsar its
bazs, They are abo.t 25 feel lower in aititude and about 4T feet south
of the springs on top of the mound. The cischargs of the two springs
merced into & sincle stresm sdout LCL fest cdownsirsam [rom the luiligsst,

whica 18 also Lrhe northarpmost one, The Lemperature of



thoe water of this spring whers it emerges Irom the ground wus 10C,5° ¥
on Cotober 16, The discharpe:r was 10 gallons s minute on Uctovber 16,
anc 17 gallons a minute on Cclober 18, The combined {low of the two
grrings was measuresd at point 8 aboul ai‘g"ot feet below the conflusncs of
the streams.

The water from these springs {lowed soutbwest down the channel of
South k“ash. About 30C feet below the naasuring point, an eastward ax-
tsnsion of the gravel bar shown on the accompanying map formed a partial
gam across the wash. lare, all of the waler disappeared, only to rsappear
gz2in in a few {oet 53 3 spring. Bsginning & sbhort distance balow the
messuring point, the [low dsersasad progressively until at a point about
L5C foet down the wash, Lhare was no flow and the channel was céry.
Loncitions slong the 430 fset of strsam channel indicated that the water
was dlssipated in two wayss (1) In pert, by percolation into the gravel
in the bottom of the weab; andj) (2)/ In part by trenspirstion of riparian
vsgetation, The botiom and sides of the wash in ibis resack were coversd
with a luxiriant jungis-ilke growth of brush and irees, This vegsta-
tion was the water-loving type~-plants that grw‘ml;y where a supply of
witer s readily svailable,

The total msasurabie ‘flov from Spring Area e, 1 i3 considered as
the zum of the flows a® measursd 2% points 4 ané 3.

opring Arsa Ho. 2 1ies betwsen 9GO feet and 1,500 feet south and
a little \:_ué:itror the center of Spring ires Ho, 1. (lee sap,) It is
locitac on o west-sioping hillside between the altitudes of 900 and 930
foets Tha arsa is featursé by tures cistinet plots coversd with gruas

8¢ some brush which mark the locations of the spring orificea, Huoch of



tha surfzce in and scjucent to these plots of gruss and brush is
coversd with a mineral daposit in the form of a white, bitter-tasting
sillorescenco,

Thers wers many spring orifices in tis area, bub all wars small,
as was the dischargs I{rom eauch, The watar Irom oven the largsr ones
wasldiﬁaipctad within less than 10C feet of its scurce, and none rexched
the crannel of South Wash, Although no cbaervwations of waler tompera-
turs wars node, thoe watler is bslloved to Ls thermal, for 1t was wara teo
both feel and taste., Il was gpsarent that no measuradle wuter was belng

ischarged from the arss, and comssquanily, no msusuresmenta of discharge

wore attempled.

Spring Area Ko, 3 was consicsred to ba that pert of the channel
in South Wash beginning at a point about 1,100 Izet east cf the west
proverty line at an altituds of about 755 feet ané cortisuing southwest
to the property line, aliltude, 670 fast, The sastern limit of the zrea
is parked by a epring that issues i{rom a shallow excavstion st the
botlom of the north bank of the wash, It was not leasible to measwre
the discharge of this spring, but 1t was estimated to be frem 3 10 5
gullons4a minute, The tempersture of the waler at the point whare it
12susd from the ground was 87° F. The srring arsa for its entirs length
mey be deseritec ss a seep arse, {or thare vere literally many tens of
enail cpenings from which weter merely aseeped or cozed, Une other suring
wat noted from which the ¢lscharge may have baen 28 mch a3 5 gallons a
minute, but the tall, censza growth of gruss in anc sround the spring

- vvsa

pracluced uny nessurement >f the dischergs.



vracticslly its entirs lensth supported a

A
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The apring srea for
gnse growth of waler-loving grasses, brusih, and trees, This was parti-
ulzrly trus for the bobiom cf the channel and for the bunk on the north
dce of the wash, In places, the vagetation wus 80 ¢snse that it would
ampport the walght of a man, and the writer found 1% nscessary, in s fow
nstancss when supported in this marner, to cut uwsy the vegetation
wmneath his {oet in order to detarmine the axset location of the channel
n which water was [lowing, |

in ‘nsveetion of the channal carryiny ths spring discharge indie
ieted that the flow of water inereused progressively from the urstrsam
iné of the ares to aboub midpoint, but that thers was 1itile change in
flew from about the midroirt to tha downstiream and of the aree, Ais a
sesult of thie inspection, twe mescuring peints wors esteblirhed in the
irring area, Ths uppsrmost one, desiynnted 5, uss loentsed 2t a roint
itzre the siream flow cascaded as folls over a capceit of travertine
ibout 4 faet in height, This point wes about 60C feet downsiresa frem
this cprermost spring at the ss=isrn end of the srea, The cther msasuring
20int, dasignsted G, wus situaled ot the property line at the west and
3% the spring zres, Messuresmsmtn of flow at the travertine falls, point
8y, czws the zxount of =measurabis watar rising ‘r the usper pert of the

apring aren, Messurerents at tha prorerty lina, peint 6, gave not only

3

the Ircrsasa or deersmae of "low bLetween the trawertina “nlls and the
property iine, but also the flow at the property line. Tha meesursments
8% thess twe points srz zlven in the section ceallne with resultsz of

L S s L] ¢
soasurements,



S.ring Arsa Yo. 4 (288 tap) 18 locstsd basiween altitudes of 715 and
155 fest on ths north slds of the maln ditch and betwesn zbout 5CC and
200 faet east of the west proverty line, This area was the mozt diffievlt
of 211 the spring ars=as tc axamins, cdus to the extremely cdense and luxue
risnt cover of grass, brush, and tress, ~owsver, as shown by the map
and as indicated by the vagetstive covar and frem the loecalitiea in which
wnter was dilscharging into the msin c¢ileh, there vare two prineipal arsas
of apring discharge about 20C faet apart. The bulk of the water Ifrom
the upuer or eustsrn arsa of <lacharge antered the main ditah from the
north through a well-defined channsl, This flow was =wasured at roint D
and found to ba about 3C gallons a minute, Clownstream or west from this
point, some water was obsarved sntering the diteh for a distance of
aocut 50 feet, lNo walar was observed to antar the citch for the next
iéc foet, ilicwewer, in the next 20C [eet, wuter was vigible =eaning ints
the ¢itch {rom the north aide or dripring cdown the north diltoh bank,
It was not feasible to maasure this inrlow, but a caref 1 sstimetes 1ndi;

cated that it was sboul 50 percent of the msasured inilow at point D,
Lys Tosts

Latarmination of the amount of measursble water cdischersed by springs
¢r zeeps in the tract involved the possibility of measuring the same
water twice, Thst is, c¢ld part of Lhe wuter from the sprinss at a higher
2ltitude, after bheing measursd, percolate inte the uround anéd reapgear
a3 suripes at a lower sltitude? Such a condition wzas possidbles beatween
Spring aree lic., 1 ané Spring Area lloe. 3 and L. The points st which the

€lscrhargs from Spring Arsa No. 1 was measured wis {rom 1CC to 180 fest



dgher tian the gzring ¢riilces In opring Aves Now, J und 4. rurd of

e wabar from Sgring Area o, 1 wes hnown U0 perculste into tihe ground

~

ifter bulng wmeasured, In vizw of the luvorublise pbysical ¢ondition lor
recurring spring dluschargse, 1t was casiridble, i posalbla, to truce
pcarground Yhe waler lost Ly percolaticn,

To this enc, tesbs wers mude with [luoresesin dys, a coal tar
product tbeb stonds ab tie top of the 1lsv of chemlcals and dyes used
for trocing walar underground. Thiz substance 13 a powder bawving a
reciisheorsng® culior when Ory Lal «han dlosolved in water and dilubad,
apaars & drilliant graen by refllectad 1ight, Its valus aa an aid to
Lraclng ground walar lles Iin tha fact that minute guantitias can be
dotscted by the eys without rasort to chesical analysis. Ure part of

uoreaceln in 40,000,070 parts of water will be visidle o Ltho nakad
ey7n, and 1 part in 10,000,000,0C0 can be detectad with the aid of a long
glass tube 30 sreparsd as to give full wvalue to the green color,

Tests yars made at two icentions., In the first lcesilomn, dye waa
Introéuced Into the spring dischargs just below messuring point 3 and
in iha second loecation at meesuring point A, Details of tha tast are
doseribed balow,

4% mmasuring reint B, the dys was iniroduced into the dlscharge of
vho Lwo small oprings that 1asus from the south side of the travertine
~ound in opring Aree Ho., 1, about 10 fest below the cint of neasurement,
in this teat, ons fourth pounc of dys waas dissolvad in 3 gullons of
witur, The {lowing water was cosed with ths solution by allowing the

olution to drin {rom a bucket auspencec over the strea= for s peried

of 20 minutas, Thus, the dye was introduced at the rate of sbout



1 zallon in 7 ninules, a8 the dlschurge at meusuring point o wes at
tha rate of 22 gallon3s & minute, the one f{ourth pound of éye waa, in
effect, intrcdiced into 440 guilons of wuter (22 gslions a minute for

20 minutes), The resulting concentrution of dye wus sbout 1 part of dye
in 15,000 psris of water., This is about 2,60( times the conecsntration
visible %o the naked sye, Introduction of the dye solution into the
stream of water besgan at 33110 p.m., Uctober 16, 1951, ané endedin':nec
at 3330 pem.

At measuring point A, sssentizlly the sume proececurs wss followed,
dere, three fourths pound of dye wus dissolved in J gullons of water.
Ths resuliing solution was introduced into the watsr pondec by the weir
in the main diteh for a 3C-minute period, or at the rutas of 1 gullon in
10 rminutes, 43 the flow over the weir wes at the rate of <36 gallons a
minute, apyroximately 7,500 g=ilons of waler was dyed, This represents
& concentration of avoud 1 part of dys in 75,000 perts of water, which
is morse ﬁhdn 50C Uimes the concenirution Lhal may bDe seen wilh the naied
eys, &t mesauring point A4, Lhe dys wes iniroduced bDetween 10335 a.m. and
11:05 a.m., on October 17, 1951,

The concentration of the dosage at both lccaticms wa3s, no coubd,
many Limes thal nctually neececd to catact the gresn color in the eifluent.
howevyer, since the dilution to which the dyed watsr woulcd be subjacted
Qau unknown, it was deciced to arr on the sice of too nuch, rather than
too little,

As the hyrraulic graciant, bused on propuble points of inflow =nd

Cul.low wus stee ., ronglng from 3(C to 40C fset a mils, anc e¢3 the
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echaractar of the malterial througn which the wabter would move, jucging
from the charscter of surfuce exposures, wea coarss, it would bLe sxpected
that tée movement of Lhe wuler underground would be rupid, Thus, il the
gator was moving undergrounéd to Spring Arsa los. 3 and 4, the colored
water would be expectad to apsewr in the cdlschargs of Lhe springs in these
mreas im a relstively short time——thst is, in & matter of hours, or, at
rost, a faw cays. lowsvar, no idye wus celected in the discharge {rom
eliher spring arsa, elibcugh careful obsarvations wers made from the
aiternoon of Uctober 16, until complstion of fielc work late in the
aftarnoon of Cctober 19, Observ:tions ul intervals were cortinuad by
Hr, T. R. Goodwin untii Hovember 6, and he reports thai as of that date,
no c¢ys had veem Obssrvsd ln either of the spring arsas,

I% was reportzc by Mr. Ccocwin that other dye tests had Dean made
on two ;revicus occssicns In past ysers, butl that no dye wus cdetected in

tie cisechargs of the lower aprings.
Cischarge Measursuants

Cn Uctober 15, 1951, a prelizinury sxaminsti.n of the scrings und
ditches inciceted that measursment of the wabter 4l seven pointe woulc bLe
Cesirabie, Accordingly, ssven points of measurement were established,
fhese mesasuring points, for the purposs of this report; are Jdesi.nated
A to U, inciueive, and their locations are shown con Lhe accompanying map.
A brial cescription of esch asasuring joiat, tie mathod used, the time
and resuly of each observutlon Iollows. Tha rats of c¢ischargs is given

in outh gallons a minute and in scuthern Caiifornia minsris inches, (Unas

goutbern California miner's incn 13 eguivalent to a fiow of 9 gaulions a

nirute, )
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yeaéuring colnt A, 4 ons-foot centracted rectangular welr ine
stailad in the main diteh from Spring Area No, 1, ubout 15 faet balow
& footbricgs over the citch at ths lievares cabin, Hesulia of cbser-

vations,
Head on Rate of discharge
Date Time welr crest, Callons per o. M
fast minute miner's inchea

Dote 15 5300 peme 0.30 236 26,2
lb 9:00 Beile .}C ‘;Bb ;002
17 10330 a.m. o3 236 0.2
13 9315 A.,0, .30 236 26.2
5325 pele « 0 2356 26,2
19 11:20 a,nm,. «30 236 20,2
4355 pene « 30 230 20,2

Ma2asuring point B,

Flow measursd volumetricslly by means of 5=

gellon contelner and stop wateh al a polnt zbout $ fust below coniluence

oi discharge {rom two spring orifices affer diversion through a short

lenggh of 4-inch pipe. Resulls of obssrvutions,

Tine to Azte of cdlaecharge
Late Tine 111 5-gel. Callons per S. Cald
contalnaer, ninute xinar's inches
ssconcs
vet, 15 " 3:00 p.m. 13.4 22 2.4
i3 9355 a.m. 13.4 22 2.k
11355 a.m. 13.9 22 2edy

13

H¥easuring point C, A HWedegree triangular noteh weir Installad on

14
(V4
'-k

nesulls of cbsarvitions,

n diteh at old turnout box, about 1,500 feet by c¢iteh below measuring



» iisad on Hute of discharge
Data Time weir crest, Calions per S, Calif.,
feud minute ainsr's incras
37 1D;CG .M. 46 162 13,0
12 8330 a.m,. 45 162 18,0
5:03 Pelie 01‘7 171 lgoc
lﬂ 103 15 345 01'97 e i i l"} e
4345 pe.nme 465 197 13.6

Measuripg point D, Flow of two urincipal springs inm Spring frea
fio. 4 measured  volumetrically by means of S5-gallon centainer and stop
walch, alter cdiversiom through a pipe. Foint D is located on north edge
of maln diteh and aboui 500 feet by ditch downatrsam from measuring point
C. The unmeasured c¢isehargs of Scring irss lio, 4 downstirsam {rom point D

was ostimetad on Oct, 1B as 50 percent of the measured diaschargs.

Tize to Hate of dlacharge
Dale Time i1l S-gal, Calions per S, Gallz,
¢uontalner, minute miner?s inches
seeonds
Oct, 17 4LiCO peas 9.4 32 3.0
13 3340 a.a. 16,0 x 3.3
5'-&0 Pelle lC.D 30 )‘03 ‘
13 10330 a.m, 10.1 30 3.33
4325 peamie 10,0 2 3.3

The total cdlscharge of Spring Arsa lo. 4, based on the measursd
clucharge a% point D and the unmeasursd cdischarze beiow point D is

zatinalad aa aboud 45 gallons psr minute.
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Mausuring roint Z. Flow meusured volumsirically by means ol a
§-cullon conteinar and stop watch, at travertine folls, which 1s aboub
600 fset downotrsem ircem uppermost spripy, after clvsrsicn through a

lergth of pips. HResuits of observations.

Tize to Rate of cdischnarge
Date Tine £i11 5-gal. Callons per o. Caiif,
contalner, minute ziner's inches
saconeés
Oct. 17 4345 peum, 9.8 31 3.4
13 8:55 a.m. 10.2 29 3.2
5315 pe.me 1.5 23 b 8 %
i 10350 a.m, 1l.4 20 o9
1-340 paao 12o0 25 2.8

Measuring point ¥. A ona-{ool ccniracted rsctangular weir, installed
on maln cditeh, cbout 25 feet east of weat property line of Navarea traet,

Hesuits of obssrvations,

Head on Rate of diascharge
Late Tine waimcrest, Gallona per S. Calir,

fast - nminute mineris inches
Ucto 17 l;m Lele On25 181 20.1
18 10345 a.m. o R | & 20.1
4320 po.me o206 194 2.3
19 10:05 a.m. 0265 197 .9
i 4315 pems .205 197 21.9

Heasuring point C, Flow measured volumetricslly by means of ‘-sullon
Container und stop watch, at west propert; line of lavares truct siter

civerting through a length of pipe. Hesults of obsarwvstions,



Tize %o
Date Tine £111 5-gal, Gallons per 3, Calif,
contuinar, minute miner's inches
seconds
Jet. 138 12510 p.m. 12.3 24 2.7
4355 pade 13,0 <3 2.6
19 9:15 a.m. 13.C . 2.6
4325 peme 14.8 20 Re2

In agddition to the manauronenéa just ceseribed, two neasursmenta ware
mecs of the combined flcw that pessed the wesl property line from the
main citch ané from Spring irea Lo, 3. The water {rom thease two sources
was conveyed by diteh and pipeline to a 6= by 10-foot concrete collactor
tunk, end thence by pipeline to the Park heacquarters to operats a hydro-
electric turbine. The capaciiy of the pipeline, howsver, was not large
encugh to carry all the water, and thers was overflow {rom the collector
tonk., A 3-inch Parshell flume hea heen installed &y the Park Sarvice to
nessure the water in the diiech carrying the overilow. DBy sbuitting cown
the turbdine, no water would rass tirough the pipe from the collactor tank,
Ll would, lnstead, flow down tLe overilow diieh. Uncer tlhese conaliions,
the flow in the ditch should be equal to ths amount passing Lhe provertiy
iins at measuring points F and G, minus any loss., An inspection of the
diteh and pipesiine did not show any visibls loas, The ressults of the

ooisrvations on the Parsnall flums ars as foilowss

Rate of discharge

Labe Time Lead, Gallons per S, Caiif,
L oot minute miner'a lachss
Ucte 18 4130 pome 0 .04 s 215 £3.9

19 95(15 Aollke 00) 219 : 24

Lt




L comporiscn of the oum of the discharyes at points ¥ and ¢ with the dis-
doege at e Parshall flume ot coperable times indicates essential

Rate of discharge

Oct, 18 . Oot, 19
Gallons por 3. Calss. Gallons por S. Calte,
=imste niner's incies wdinute ninee?s inchos
Podnts F and G 25 239 20 .- &b
Parahall il 215 3.9 219 .3

B Amalyeis of dye tests and dischmrge meoswrersuts

™e results of the dye tosts end reooswenents of dlscharme pive
Irfoermntion on which it i3 possihls ¢o hroe comcluniomg ss to the seuwree,
lcoo ond recrrence of weter, the ot of meemyeble water and amownt
of wtay passing the wob proporty lize, Dougwer, before discussing
tieos conclusicns, it 35 belioved @ trief historical background comcarne
1ng the diversion of weter fras the springs m top of the trovertine
noud dn Spelng Area o, 1 would be helpful.

Tar the post coveral years, accarding to i, Coodwin, the vater
fron these oprings hed boan diverted in such & menner tiat there ws
-amammmmwmm,mm.mm&w&yam
. Toct below the cobin ares. OSubseguomt to the Siling of the leelaration

luising, ir. Goolwin, with a wark crev, a Zusust 2, 1951, clesned the
min diteh and rediverted all poosible weler Lto 18, In tho course of
i wark, the condition of timt soction of the ditch fyom the enbin aree
4o gring Ares Ho. b indientsd thmt it had not carried water for R SURY



weral years. IV W dry, aund blocied with woeds, dry grass, and tree:
ranches, This wctimuftmditch.n&a*mv hish aeemfp .‘.xx:a,as
gmmmrwmwwmmmm“m
mmm.h,mwmmmwmnrmumm
o scalins the diteh botiom,

During the pericd of Lmvestigaticn, the 1088 1 this scction ;
uaunm@,mmwmwmmmgmm
mmamc. ¢mmwmm,aumwmx.m
‘set by ditch, ranged from G5 to T selloms a mimste during the perded
sstcber 16 0 19, 1951, In an effort to reduws this loos, the Park
Jervice sddnd about 450 poimds of coment, over @ pericd of several hows,
to the strees sbout 500 feet Below meemwing point A, The sdlition of
the coent which bogan st 10:00 a.n, an October 15, rosulted in veducing
tho acepags Yecsuss Yy 5305 p.u., the flow st megsuring point € had
incveased 9 palloug & uimte, A similoy increase in flow was chgurved
a% podint F.

Tt 18 reported By Mr. Goodwin that thore has alweys boem dfschorge
of watar fron Spring Aves Jo. 4 yregmrdless of the mennar in which water
in Jpeing fArea No. ) wos dlvertsd. Do also repoaris no noticoshla change
in the flow of wter fran this eros aftor waior had Yoen rediverted Lack
“to vhe pain diteh becinning m fuguet 2, 1951, Thwe reports by

mmmmwmmndmmm,mwm
wcm*miw, Lmhmmmmswodatpomtaamamm
seldiad In the meammed ard estiigsted dischnepe fros Spring Jres Ho. &
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Conditions b Spring Aves 2;0.3aresim.1m-:otzme§t Spering
e 0. 4. Accarding o i, Goodwin, there wns no noticsable shanse
in the discherge of this spring area after wateor was rediverted to the
min ditch oo lJugust 2, 1551. 10 reports indicate thedt the disclhmrge
fron this eres a3 Sboarved ot the vest property line, ims remived rather
cwmwmmma The reports by M. Coodwin, gnd
mmwmdtmmm,mmmwn,%/
et woter meesured st poimts A and 3 was not included in the moasured
dischnrge fron Spring Avea Ho. 3.

n tais basis, the msamwable wmicr in the Novares tract is the ;m
of the Aischarges of Spring Aven Nos. 1, 3, and . The pub of fhe discharges
is equal to the @ischorrzes peasured st points A, 3, U, and 2, plus the
estinsted discherge of Spring Area Jo, & below point D, Untoubtedly, tie
total dischargs ¢F these opring areas 1s greator thoan the messwable
mmmammmm,mmxmuywmmm
o plamts. : ;

nmzhmmw'msumnmzw
ot & rather wmiforn rete from 31 mallons per mimds et 4:45 pa. e
Oetober 17 t0 25 gallons & mimde ot %:h0 p.o. oo Cotober 19. A efwilar
mm&ﬂ“.ma&:m;&m&%ﬁmﬁn

mam&h.ﬁp&mmﬁwwmmﬁvmwa. It is
intoresting that the dscrease at Loth points fron the morming masiseniut
 Ootcber 18 40 4w efternoon mmaswenent on Qetcber 17 1a the seue, b
allong a mimste, This decpense in rete of flow is belloved dus $o an

wronacd rote of &alt by tronspirsiion and evnporetion, Daring the
wriod of cheervation, the days were hot and clews, and the mmidity low,




P2 ¢

3 eongdition favarable for 8 nish rensyiration and cvaporation rate. e
sothop constart discherte of the other opring mreas 15 stiributed t6 the
fact vimd the water wus neaswred within a short distance o the springs.
4% opeing drea Jo. 3, however, the water Syaveled frem 600 to 1,100
Zoet vedore yassing tho moaewring point, affarding a better opportumity
Lo ovapo-transpivetion digchorme @mmmmunmmgpum.

‘,

The hydrolegic conditions cboerved and the information oitained
Auring the carse of the imvestimiion point to the fact that sll of
he water rising on the Hevorea troct is doep seated wwewmal groumd waier,
During the pariod of the investigation, the evidencs Yo yecwring water
in Soring Areas Mos. 3 end b althoush not conclusive was nesmtive,
| The total emount of messureble water, a3 Ims teon discussed, 1o
the suz of the flows mamwed at points A, B, D, and I, and estimated
below point D, The flors for thet paricd of the investigstion Qwing whish
cogerwtions were mde gt all these points are given belows

Date and Ploe Point of moasurencat — ———Jotal
A 3 D b4 Callong par 8. Calif,
nime winerts inches
Gallions per mimte

e, W8 am., 236 22 3 2 332 6.9

Paa. 3B 22 45 28 M 36.8
xt, 19 8. 236 22 35 p- 71 3 36.6

D, M 22 43 b 320 35.%

,,,,, + A W _.-.'E‘:Eza 22 Asel
M08 GOUL el GLICHRTNS DGLON DO e
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The flow past the west property line is tis sum of the flows passing
sointa ¥ and G. The flgws for ths puriod of the Invastigation during

«hleh observetions were muce at these two points aure given bulows

Rate of discharge

Total
Pate and time Foint of meeaursment Gallons per S, Calir,
7 G - =inute miner's inches
Gallons per minute
Cet. 18 a.m. 181 24 205 22.8
Pelte 192 23 A4 23.9
Jet, 19 a.m. 197 23 220 244
Pole 197 20 ; 27 24.1
Average 24 - 23.8

The increase in dischsrge on the afternocon of Cetober 18 ané curing
Uctober 19 at point F 48 believed dus to a reduction of seeyage loss in

the main ditch, resulting from the additlion of cement below point A.
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