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UNITED STATES
DEPAKRTMENT OF THE INTERIOR
Geological Survey
Ground Water BRranch
503 Federal Building
Salt Lake City 1, Utah

August 2L, 1954

Col. Uonald D. Bode', Commanding Officer
Dugway Provirg Ground : '
Tooele, Utah

Dear Col. Bodé’2

Transmitted herewith are two copies of' a ypewritten report (marked
Copy Hoe 3 and Copy No. L, respectively) entitled "Geologic reconnaissance
of the eastern part of Dugway Proving Ground and adjacent areas, Tooele
County, Utah, with reference to ground water" by Lorenzo C. Demars and
others "With a section on geophysics™ by Coyd B. Yost, Jr. This report
contains the results of the geologic and geophysical investigations of
the eastern part of Dugway Proving Ground and adjeeent areas, that
were mede in 1953 by the Ground Water Branch of the U. S. Geological
Survey 'in response to a request from the Chemical Corps, s S. Army.

The report is sutject to rewision because it has not been reviewed
end approved in Washingtons '
-

This report has been submitted to our Washington office with a
request for review and for approval for release to the open file. :
Duplication of %the report dannot be undertaken until the report has been
reviewed and approved in Washington. ’

Very truly yours,

/s/Herbert A. Waite
Herbert A. Vaite
‘ District Geologist
c¢ci Chief, Ground Water PBranch
L. C. Halpenny
Coyd B. Yost, Jr.
Lorenzo C. Demars

Fnel
HAW-rp 4 CoPY

Copy lo. 3 on file in Post Engineer Office.
Copy Nos L. on file in Mail and Records.
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POREWORD

Eeforé the text and illastrotions comprising the present veport
hod been put in final form, the author, ¥, Demars, vas trapsferved to
the Ceologie Diviniom. Tinel preparation of the report, tlmrefm;
fell o nﬂm mesbers of the gtaff of the Utah Ground heter Disirict,
vho vere less fumlliar with the Dugvay regions The inevitable resals
was an inability o provide certain points of detailed inforueticn that
would have been ﬂenwh. The principal features of the geology and
the comelusions regarding the occurrence of mround uaté.r werea Zeseribed
by s Demars prior to his transfer. It is belleved that the information
denired by the Army Chemical Corps has been presented in thig réport.

forbert A. Wnite
Digtriet Ceologist
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mmcmmmma?mm?mwmmpmm
GROUND, ABD ADJACENT mms, TOORLE cwwrz, UTAH, wITH

FERENCE TO GROURD WATER

By lorenzo C. Demars and others
ABBTRACT

' The Dugway Pwﬁng éru’unﬁv is an Army Chemical Corps testing center
located in. tba depert of weatern Utah about 75 miles alrline southwest
of Salt Ialm ci.ty. ‘I’hue regervation {ncludes parts of Doguey Valley,
the Grut .mxmm.msm, gkull Valley, end several mountainous

m ?rovins Ground comprises sn area sbout 700 square m&lea.
Tbuareamppad isbmdemdmtlneaubythesumbury, amqu,
smcpnockmmu, th&wﬂbymwmwmmma to.
the nortimest into the Great Salt Lake Desert, Prominent festures of the
landscape Inclufle eand dunes and sborelines which merk stillestands of
varicus stages of Lake Bonseville. :

_ Sedimentary rocks exposed inclufe a thiek (24,000 ft.) section of
?ahomc Mta. ranging in age from Cauwbrian to Pennsylmian. Igneous
rooks inelude granitie stocks and othor intrusive masses of probable Upper
Cretaceous agpe. mmsmmywtafmmwdmemmat various
tims fron late Mewomole to Recent (7). These rocks are generally too low
in permeebility to serve as ground-water reservoirs, although in glms-
some of the limestones and voleanic rocks may be sufficiently permesble
10 accept recharge and conduct it to lower-lying gravels. Tha aquifers,
or permeedle deposits of sand and gravel in the valley fill, contain

5
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nearly sll of the recoversble ground water of the ares. Where thewe
' mwmmmwmuemmyammmmcorm
my,mumumumwmmmmmm.m
vhich may be sufficlent to causs wells to flow. .
~ Granite is the most widespread wwiw igneous rock found in ’
the arem, mﬂm&va yoeks conslst of a aer:.es of rhyvlites and audnim
of early Tertiary (1) age, and locally of basalt thought %o have been
mm&mmmmm@aorwmmtmwmmm.
| Folting 1n the eres vas ussoctated vith the Larmxide orogeny,

hence 1is helieved to be umcmmmmumuuymm.
Psulting iz of two types: Ltemr faults at Iaranmide m, and Buin-mnge
faults of widdle and late Conezole m. Basin-Range rmﬂtn are of
saversl types norih-trending ncrmel block faults, en echelon faulta,
end step or disteibutive faults, |

The use of resistivity equipment in guophysical investigations
at Dugeay Proving Oround proved succeasful in determining the depth
of alluvial £A11 in Eoull Valley. In the center of the valley southeast
of Basy Area, the alluviua is more tmx,soormam Southvest of
mm,muuumtmsoormm |

Precipitation 1s the ultimate souree of all ground vater in the
Dagway ares, Henee its distribution is of great importance. Water
uay resch the aquifers frow the mountains either as undertlow down
dry canyons or as ephemeral gtream flov in the canyons, but in both
‘vays the vater s recharged into the permeable part of the valley £111
within rclativply short distances outward from the mths of the canyons.
Another source of ground water is recharge from precipitation that falls
diveatly upon permesble parts of the valley f11l. The chemfcal quality

6
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of ground water in the 'D.:_guay repervation is poar, but is sﬂcha.te
for douestic purposes. Water for industrial use requires treatment,
Prior to 1942 when the Proving Oround was estsblished, few wells
had been drilled in the region &nd little was knowa of the geology
of the area wi_th mspect to the ocourrvence of ground vater. DBrilling
of vells by the Army has yielded some information. The present investi-
gation has capitalized insofar as possible on those dats, tm:! hes supplenented
then with geologle mappiog and with '@Ophywiegl probes. In light of present
information, it a:pmrs that additional suppliez of water of echemical
quality that vill meet winimm Public Health Service gtandards can be
obtained by driiiina additional wells., Because of rapid lateral variations
in compositions ead texture of the valley alluvium, & progren of test
| &riling, prior to loeation of production-well sites, is suggested.

INTROBUCTTION
Purpose and goope of the inveptigation

Net deeline in water levels of vells in the Dugway Proving Ground,
Chemtoel. Corps, U. S. Army, Tooele County, Utah, during the period
195153 and the 1ikelihood of increasing demands for vater during 1954
vesulted in ‘s request from the Chemical Corps thet the U, 8. Geological
Survey wake on investigation of grwnd-watér rescurces of the area,
aecmmaums for ;-.a four-part program vere acmrdmgly'pramrea, and
trensnttted to the Commnnding Offlcer, Dugway Prcving Grounds, July 16,
1953, The recomaeméations uere,ampted in prineipal end parté 1l aed 2
- of the program activited, The results cbiained from parts L a.nd. 2 o
. the progrem are deaarim in the present report. The entire program
. proposed is in briéf ns follows:
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1. %5) Anslynis of existing records of wells,

Geologle xmpping.
) Detarmination of chemicsl qmlity of

ground vaters {n the area,

2. Geophysice) proting (electrical resistivity
mothed) to delinit bardrock boundaries at
depth and to forecast nature of valley fills,

3. Drilling of test wells at sites considered
wost favoradle on the basis of mfomtton
ocbtained from pheses 1L apd 2,

b, (a) Zxtensios of ground-vater swam imto

ad jacent areas. <
{(v) Drilling of supply vells. '

Previocuns investigations

The most ifwportant publication congerning the gmlogy of the Dugway .
ares im that of Gilbert (1800) on the Pletstocens higtory of the region
that vas ence eovered by Lalke Bonneville. HNo detailed studies have been
made of the stratigraphy of the Dugway vieinity, m@, cilluly (1932) |
Soncrived the pre-Bonnavills stretigrapby of the Stockton and Fairfield
Quadrangles. These two quadrangles are situated in the southern part of
‘the Oguirrh Mountains about 35 miles esst of the Dugvay mres. A report
entitled "Ground water in the Dugway Proving Ground, Toocele County, Utah™
ves tremsmitted to the Commnding Officer in 1951 (Flx, 1951). This report
vas claggified as confidential at the time 1t was complated, and hag not
been relesssd to the open file. In March, 1953, s preliminary report
mmmmmtar Wmawmmemmwammdw
shav (1953). Other references consulted are referred to throughout the
taxt,

Acknovledgments

The investigation was made under the gensral direction of A, H. Seyre,
Chief, Ground Weter Brasch, and under the divect supervision of H. A. Waite,
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Dist#iet Geologist. Ben E. Lofgren and V. Baird Nelson aaslsted the

writer in solubion of varicus field problems. R. G. Butler and 4, 8

Peth provided much assistance in preparation af the illumaums and

the text respectively, H, E. Thowas was genorous with uﬁm and

suggestions throughout the study. The Arizona district, Ground Vater

Rranch, U, 8. Gaolcsim Brvey, cooperated in meking available the
geophysical equipsent and a geophysieist.

~ Leeation and generel features |
| mymwmm»m iz situated intheﬁemtoi’weatemvtah
about T5 uiln airiine monthwest of Selt Leke City (fig. 1).
rcurvation inaludes parza of Dugway m:m, the Orest Salt Lake M,
| 'mumm, and mwmmm aress. The Provinsm'mndemrms

an aves of sbout 700 square miles. A northesouth paved roed comnects
v, B,Wy&é‘@mmm hmmcetomgwaymmmm;;a‘
mmmmmmnwmmmmemmmmma
over Johnecn Pase, %0 Tooele. The reservation is traversed by a northe
mmmmvammcmmm, Fox, and Dog ereas. A
 secondary roed mmmmwmwm ) :
Proving Oround ond comnests vith a roed to znamm- vhich continues
mmmﬁmmm@my%uvm.
mmwotmymmcrmummmdwm o
presence of former shorelines of Pleistocene lake Bomneville that |
ave been carved on the flacks of the surrounding mountains. Send-dune
areds are thb in the reservation.
’ e site now oocupied by Dugway Pwdng Ground was salectad by
the Army Jm'mlyhemm of the isolation and very slight use rade of

g |
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mmmmwmmwﬁ. maemwwmuewum-
cated by the sparse desert vegetation, the sxtensive salt and alkald
m,mmabmofpmnmm anmocmiomrainstm
wmmlmm“auninephmerulmeanﬂw..mmlmu _
‘mmmmunwmmm;mormuMMt&mn.
flnnkofﬂmnlum,mdtvomsimﬁdonthemnmwm |
The aves mapped 1s located in the Creat Basin mbdivision of the *
© Bestn and Rusge phystogrephic prowincs, It is compoped of isolated
maimmabmmmmtmmmwwaem'
rlam mmiammmmﬂbyamwm&ngm
otmunuina. mmwwmmtmmmmwwm,
‘mmmmm-y, mmx,mmmmmm; Johmson's Pass
divides the atanubw and Oosgqui Mountains, and Lookaut Pau separates
the Onagul Mowntains frem the Sheep Rock Mountains,
mmy%myisa%rmdlwmm@usmmh,mw"
mms,omo feet sbove sem level and is largely emclosed by -
nountains, A muber of szall hills protruding from the vallay 111
sspurate the dreimage into two parts. The vallay opens northwestward
into the Creat Salt lLake Desert, whoss flat floor extends to the middle
of the ressrvasicn. A brosd channsl, of an anclent river bed, vas
referred to by Gilbert (1890, pp. 161-184) as the "014 River Bed”,
It is sbout 45 miles long, and comnects the heart of the Sevier Desert
ﬂwm edge of the Greas Salt Lake Desert. The "01d River Bed” was
out through & low psss betueen the Stmpeon and McDowell Mountains and

19
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mmmmﬂum mmmwaa
wmmmamwmmmu,mmmxw

mmmmmmwvmmmmmmmmmmm The resmant

of Lake Bonmeville that cccupied & part of the HSevier Desert drained northe

mmnwm**ounxmrM"mmmmwwmmmmg

lake in wimt is pow Great Solt leke Desert, The continuance of desicoation

' MWWWMMWMWIMMMWM&@h@ﬂwr

bed. Mush of the entive sves studied vas formerly covered by the vaters

:'wmmﬁm,,.mmmmmofmmmmmmm

fsatures of tbe landscape. Zesy Ares lies at the vest edge of Skull

~ Valley, mtummywmywmmm.' _

,. The mountains in the reservation are generally quite low, "and some

e partly burted by the accumlation of rock detritus on thetr flasks,

* Boms, however, are relatively high, notably Granite Peek which is sbout .

© 9,800 fest above sea level or 5,500 Feat shove m'w f1car.

Climate
. The climate is ma, the precipitation avaraging about 8 inchen.
- The rainfall is somewhat greater on the highest mowrtains, The precipi-
| tation ip fairly well distributed throughout the year. Records of precip-
* itatton ave gvaalabin from 15 cooperative U. S. Weather :Burggﬁ stations
located 1n Tooele Cowsty, and from one U. 8, Army station located in Dog
 Ares tn the Provig Grousd. Ho records of streemflow or runcff are
sanailable, In Skull Valley the highest precipitation, sbout 11,30 mm;,
1s morm at Tosepa. The S———— preaipitation in Dugway Valley is. ;
8 63 toehes, end ia Skull Vallsy .07 inches. The highest. prectpitation
m Dugwny anley oecurs in the Gowernment CreeXx watersbed where the mesn

11
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mmual total is 12.83 :!.ne:hn. Winda and duct utma are ehuracmmm
of the area, and nmni.m mem-a n even nimr zlnpn wi.th only modcrauly
huwy ma:au |

Dovelopment

Price to the establishment of the uilitary base in 1942, the
land vas used a8 & renge for shesp ond eattle. Wien the Proving Groud -
vas established, it waa obvious that the water supply mla have to be
devived from wells, The lack of husan activity in tbs aves in the past
then beceme a detriwent. DBecauss there had been vory littls prospecting -
for water, mm vas kmown of tho geologic canditmna that detemim
the avallebility of vater nndarmund y Bd po wpogm.phic or geologle
naps of the a.rea were available, It b«em nmmy, therefore, to
depend huv;lly on ptibushod gevlogic reports of mwby reglons aod to
suppledient this with information obtalned from field reconneissance, and the
. few existing well logs. | -

Amawummm fa vhat ﬁmvnogammmeh_igasby " 
the U. 8. Grasing Service, Use o-.t’.’aha aren as“a Proving Ground Logan
carly in the second World wWar. In 1942 @ few vells vare drilled. Dog
- Area a% the time houssd the wain garrison and Mnumﬁzw offices,
Two vells drilled in 1042 {n thot ares, provided an adequate supply of
water toé dommstic and industrisl purposes. Uther vells were drilled
‘in soversl parts of the reservation to provide water for specific projects.
Some were adequate for thoeir purposes, soms uare duadequate, and soume
yielded water too highly minerslized for the intended uses, The drilling
of these wells provided waluabie irfuvruation concerning the ground-water
reservolrs upoo which tbv‘ Proving Gruﬁnd depends. The ﬁw daily

12
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vater consumpticn st Dugvay Proving Ground uring the period from 19k2-1953
ipclusive is shown in the following table - | o

Teble 1. Average daily use of vater ntnw?rovmaarmmﬁ during
the period 19h2+1953 inclusive. &/

Your ‘ Average daily water consunphion,
19k . . 11,000

1943 . ‘ 50,000

i B | 130,000

s - 177,000

1948  emeen

1949 T wesee

1950 125,000

1951 . - ‘ h85,000

952 . 400,000

_,/' Based oo mw-cmmtion records furnished by the Post Engineer,
: Dugway Fraﬂas m-mmd; ,

7 Fo record is svailable fur the period from 19%6-&9 Productim
‘ﬁ\mmmawiaammumotamMmmmmyum
 Proving Ground after the end of World Wer II. In 1950 Dugwey Proving
Mmsmﬁmﬁaﬂ,mm}hywmtmthmammamsy
Ares began. The main parrison and sdministrative offices are now housed
1n Basy Ares. The vater supply for Basy and Fox areas ia ohtained from 2
wils drilled in Easy Aves in 1950, An umused stock well drilled in |
Beptesber 1542 and situsted about 1,200 Tees from the present supply wells,
bas deen equipped with m reccrding gage for the purpose qr cotaining a
contimious record of ahanges in water level. |

1 .;.,
23
.
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mmmmmuwumunw
Wummmwt. mmwmmmw

pwmmmﬂmmWMWuwu
well as for baautification of the grownds. Pricr 0 1950 thwve bad
mmwuwmawnummzuamaww
.mmmmhum. mm,mm,mmmuwu
future water shortege bas beoous evident. During the suaser of 1953
WWWW1mQWMMWWMW
than 30,000,000 galicns. muwwwmmmm'
mmaseuuahua,m,mm:m m«mmmm
cotatoed Frou the proset 2 suply weile. ,
ummmmummmam;ymam&ﬁu
mmmmmmwwuemunwmam
‘wmmwu«. The mosh euctessful types of gresses,
9m,mmmmmmmmmmmmuﬂ
uﬁmmﬁnamﬂ&nmmmm

fhe Palectole stratigraphy of the Dugvey sres is twansttioal
mmtwmrmuamwu(m,m,w.m) |
mmwmmmmimewmmm(w&)w 
The stratigraphie colwm of GAlluly (1932, p. 7) hes been used in this
'mmwmwmmmwumwww ,
: ’my ahat has been covered by a comprehensive geologie m;tigutm,
mmmumm«tm:mummmmmm'.

14
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nore clauly ho those deseribed by Gilluly. To the soutbeast, in the
vieinity of Zrickson's Pasgs on the west flank of the Sheep Roek mmtnina,
soma of tha tarmﬁ.ons pecognized by Lovering were found., Just & i’w ,
niles to the north, these formations are not fowd, but rather the strate
are 1ike those desaribed by Gilluly. ) '

sodimentary rocks of late Peleozolc age, et of Hoaosolc snd
Tertiary nms hawa not been mly iﬁentiﬁad in the Dugway asea.
A gmll occwrrence s:xf redveds, partlar mtammhnaed, thet might ponaibly
be of Mesozoic age, 13, howaver, reporteﬂ Puistoem %o Recent sedi-
pents, largely nnamnolidam , constitute the strata wost zportant
_-,}.“ relative to the ceourrence of ground water. The etrotlgrephy of the

© Duguny avea 1s pummrized mmmz.

Sodimentary rocks
Palsogolie mtiana.-- 'rhe areal dtm&bwm of the Paleozdlc

foru‘oimn 18 shown on Plate 1. The oldest rocks wmmg out ere

| wnrtsi’w gnd quartzite conglomerate of Lover Cambrie.n Bg®. Mr
Casbrian strate inelude the Ophir formation, Bartmaon lisestone, Bowsan
umtma, and Iynech amm. The Davomian Jefferscn (7) dolomite,

. apd the Madison Limestone, pegeret limestone, Mubug formaticn, and

. Great Blue limsstope all of mmmppm sge, wers also racognized.
Some Tocks perbaps equimm ta ths Mississippian - ?exmsylvanm
Fanning Canyon shale, and ihe Pesnsylvanian Oqui"'rh formation vere alzc
tomd. Although these Paleosoic formations mentioned shove were racogs

nized, only the Tintic qmﬂziw was separately mapped. The ramindm‘
of the Palaozoic gection was mepped ns Palsosolc, wmdifterentioted

19



Unpublished racords
sukject to revision

Limestone, and doloatts, with sone shale and tnterbedded quartxite.

" Mesouoie (1) strata, -~ Ives, (1951, pe T05) reported s peries of
red beds in the Dugay vicinity that vers slightly mtamorphosed in
plnuaﬁ, and tentatively aseigned tm‘to-th ihsmie Era (1). Re

mentioned the presence of ammonite and Itoceramuis fragments in the

forsation. An mtnmrp of limitﬁﬁ eaxtent snd O&i’ posgibla HMesozole aep
mrm»ymmmmmmamnmmmmmrm
off Davis Howntain. WMo fossils vere found that would help to date the
' gtrata, and it 1s only the veseublance in the lithology of this ares
0 known rooks of Mesomole formations that suggests the Mesozole ("} ag&.
The oecurrence conpista of raﬂﬁiah«-yink argililite and wumm»bmn,
wasltly comented, pebble mlmmee. ' |
 Unconsolidated sediments |
Pz'e.amvs.ue alluvium, e m mtmm vaueya of the

Dnmmymg&mhnw 1ong been the niteafmwmlaﬁmofrmkdekﬂtus -
sarvied down from the mowntains by rumﬁ.ns wm. The taiml thiu!mess

of these dspoeits can only Le enmua, 83 vells in the aren have

nok boen drilled to bedrock asd the conflgwration of the bedrock floors
of the valleys 1s unimcown, Geophysical mbns, disoussed in a later
section of this rayor-b, mawm that in places bedrock aecm-s varimaly'
froa 500 to 1,500 feet below land gurface. The amutmon in guch

aress, between pre-Bonmeville alluvium and sedimewbs deposited when

the lake covered the valleys, is not clesr. It is provebls, hovever,
mw. from 250 to 1,000 feet of pre-Bomeville sediments underllie parts

of the Duguay area, E -

16
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. The mmxm alluvius 1s knowa in outerop oaly elong
mrmwmmm«mvm, off gome canyoms, alluvial funs
oeowr thnt have been marked by leke Bormeville shorelines and thug
indicate their pre-Bommevilla aga, there emmd, the fans are
comprised of coarse rock detritug libmilq mixed with all amdés
of alluvial materisl, Perts of he fans have undoubtedly been depos-
ited by stresms debouching from the canyons during flash floods. Soos
afthehnmtmsﬂlmyhamb«anmwaamma. In any event,
_ near the mountaina, the fen deposits are samevhat hetarogeheous and of
imu:; high, locally low permeability.  Bame lime cememtation has taken
place, rmm reducing parmesdility. It i3 asmmed that muoward,

- Goeras, poarl,y sorted fans grade into vell-sorted, nl‘éermting beds of
mvel, sand, silt, and nlay, the rim-mmd fractions most often

2 ocming Doar the valley BxXes, Dcpoait.tm by ephemeral streaus, mstly
in time of ﬂaaa, uust Lave resulted, lmem- in daposition in and adje-
‘ mttommmg braidingebanmh. It is therefors most lﬂmlq

lvpothtiul ploture of domaitim sketched above ere required by . mc‘born
© of 8iffering mamm climtes during stages of deposttion of the |
Alluvium, can only be sursdioed. Bxperience in other valleys of the
sothvest suggests, however, that the general pattern ism mwh wse
that indicated ahove, _ '

Lakebeds deposited in pre-Bommeville -- and ms yet essentially
_ unknown -- stages during vhich large bodies of water way have ocoupied’
_ the Bonneville basin, may occur intercalated with the alluvium, The

19
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presence of relatively thick olay layers reported in drillers’ logs of
vslls in verious yerts of the Bompeville basin, separeted by gravels
mmmwwmmnmm,mwmmtmw
bave been pre-Bomneville lakes during Pleistocens time,
wmmm.“mumwmmm,mmw
| mmn‘m;tm bstory vas unrévelsd by G. X. 0ilbert (1590), and
‘vbope shorelines snd sediuents ere imovn’ from extansdve exposures, bave
‘recently (Eumt, Varnes, and Thomas, 1953) been deseribed from northern
Utah Velley, In that aves, Bust (in, Hurt, Varses, e0d Thoses, 1953,
. PPe LT-2%) vesognized and nmmed 3 new formations, mmufm,m
\,IQM eim first, these formabtions were desiwm the Alpim, Bamvln.a,
wal?rowfm:lma. | .

: MWMW,umth@mt&Ammaw,
»Mﬂmm'mw,mmnathmmmm
'.mwmmmmm,mmmﬂmwovbm&um.
In ganeral, these strats inelude beds of the Alpine asd the Bomnevills
formaticons, Near the wountains, ewpeeislly vhere spits and bars were "

formed, the Alpina-Bomneville deposits are coarse, vell-sorted, and

‘highly permeadle. mmmmmmmmmaw

- precipitation, and are important in raaw;giug deeper-lylag mifcra.

ﬁxnmwmw,mmwmmmmmmwm >

the gromd-veter ploture, , |
Deposits exposed at the surface, and lying st elevations lover

than the Provo ehorelins are indicated on the gealogic mep (pl. 1) ag

Provo-and-youngers Tt is recognized thet in many places, thege dsposits

" are 1ittle more than a veneer over the murface of beds in tho Alpine forme-

tion. Looally, the Alpine formebtion may eropmth, although it vas not

18
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mzmmmm@mmm'mmmm.

| 'nmypﬁu-uxmgmfravomm,mmmfom
ocoaiets in large part of gravels and coarse sands, These are commmly
nmbh,nww.tbywbelmmmmw
 trpermesble eonglommvete, An example of this type of oocurrence is found
.mwnnaym,mumw-m;pumnmwwnm
-'.mmmummummmmmmmwy |
 Uregnated and comemted togather by tufh. In Other sreas, the caloerecus
g;_zmtmsWamm‘sthMmm,MM¢owms
;}ﬁ'odmcfthemwnham&m

Poat-Provo sands, mu,mmwmmnuwupmm
f’_ffmnmmmmmmmmotﬂnmn Sowe of this
| mmtarial wa Goposttad during gologloslly Recent tim by wening stagns
;f«uhmvma,mmmummwmwﬁm
E?;V‘nmu»mmmnmcmmrmmmm. Tho
diatinotion between Recent deposits and those of. the ma Bouneville
mmhnmummgmmmgummm

~ Areas shova on 4ie geologle mep (pl. 1) ns voowpled by Provo-ande
:‘Emrdepuitamwlym,butwmm,} B
“».Mmgmm.‘.nmm Textures range frua conrse, clean gravels
;f’jmmmmmmmmmwmmmmmnuw
bvua!u. As @ result, it 1s tmpossible to give an overall ehuwms.ms.on
of thase doposite 1n terna of thedr relation to ho ocewrrence of growd
.f;,:"am. In some arens, they are favorsble for conducting water mmm,
i;zmmmwmwmwuwmwmuy In meny other
phm, tay ocmatitute layors of very lov permeebility that act as
19
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mmwuwmm,wmmcm
mmmwmwmm,m@maw,mwmm
groen in oolor, 7he.larger of thess ccurrences are shows an $he geologle
e (pls 1)Mymmmmum.mmm,wmm :
navth and wouth sides of Bovl Mdge. Appevently there as voloanie =
‘mtmymmmwmmmmwmmmzm‘
mmmmm,mmmwmmnmmwmm
mmzthMMmmmM.MW
the centuries, altered to alay by westhering,
; mmw mmmwwm
4wmiaﬂumamwm1ym,mmmuum
Digwey az0a ave Limdted, wwmmmmmm ‘
mmmmmm.wnmmmm
'mmnumtm mmmnmmmmm'
mmamw,m,mmm,mnmwmu j
extendod beyond the older and larger fans: Allavium is befag depcsited -
mm-mmnmaumummmmmi
slapes below the mouths of cenyons. mmmmunm
maﬂummmnmmmm These salts
"hwwwwmmmm:wwwmmm"
of poor Greisage vhero tbe uster table is mear ar at the muface, Mich
wmmmmmuuum.wummwmm'
wmmmuumu mwmmmmmu
,m,mmummmmmmmmmnu
'mmm. Waorwoudmmm,m,
and extst only in aveas vhere the Recent alluvium has sceumilsted above
an impoymeeble stratus, ' |



uuyuwa M\- 4 o

o ;ub;eottorevismn ' C §oow

,&7~mmmz«mwmu¢mm<
mmammmmwmummummmmuv'%
(ke 1); - Bl G m’m:ﬁ'm 8 ton Low porte.of theveilegy . i
mumwm. mmm,mmamj
mmmummuummmmmmmwm
mmmwmmummwmmommm mmfw

mumwmwm-mmm.mmm&m

m.mummm,m%mm '
Mmm,ammmm,mmmnmw,‘,j,fjj,f"‘.,_,,,
wm,mmmm&nnmm mmmw
mmammnwmm. nmwmnm
fémmwmummmnmmm ’“"‘""““'.‘

«'m m o e otter dumes aro ot actiw, et oumm b
| movwment Of the' Gumes provets the. @ovih of vegetation, nom n-'.--'f';.-ff{é..
matve e avess, Jongitadinl ed bevetan Gunes ave presert in th- .
mymﬁna Oeound m of ﬂu dumen ore oorposed of mm X
mm,mm. Lpsstone, mits, ood & fov shell -
m mmwmmammam¢m

Mnm .o L

 grenttes -mwm_p\m of the I mmwumxr

. gmite, ealting bes been rup;dbh—ror bringing thess imtstve Fooks

' % the maface fa s aréas. mmmwﬂmm \

"mmumwmumummuuwmdm %
ﬁ*mmwmmﬂm W (m' P m) MW

o1 o
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ﬂu-m!u-nd:twmm memummu o
LitAle Grantte Mowstatn witch is vithin the ares @own on Plate L. m‘-lu-a;;;_t
mmmmmmmmsmmammmm«“
WW , .
o mmmmwmmumwmw
mmmtmm-a)wmmmﬁmmaamu
mmmmmmsm aoaruummummxy
mmmmummmmmm,mmm
. mmm.nmmﬂwmmmm
‘_mmmwmm,mmwm‘
. wamr the close of the Plelstooene epoch. . According to Gildert (1890, e
" 319-339), large scale erwpticns in this ares begn in Tertiery tlue and |
mﬂmmmmmmmmmum'
'mmmmmmmy(mmr)m. fhe larger sross
of Jive fomd fn the DUy Togiah are cu the vest flank of the Ceder
Nowrbatngs mum(wﬂn-m»mmwmwm
'mm&-mmmmummhmmmn This agrees
mhmmmwunmwmwmmmuumamm
eraptive rooks, teutatively 10entified ae andesite,

#w> volsants necks coour ask north of the wres mgged. Ooe 1s Within
mmm,mwmw,ummummm
© Range sbout 6 uiles novth of Eusy Avee, L |
,‘ ,_m.-mmmummmawm
activity in the eren. he smount of besslt found is very smll, The
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o WELL WELL RECCROER
1DE’PT(;C-IG 19 , WEi. 6
w Sondy clay —-{S0ndy clay .
Fine sond ; and I :
Yellow cloy ' [ veilew
Sondy clay ! ! Sandy ¢ oy . cloy
. |Sondy yellow cioy C "
' — . :
]
) ¢ i Cemented grove!, water. ;
i |Sandy brown cloy ' .ot 82 feet - 40gpm ___Levei +
A T !
i %
R water | 4 i
= : ;o
! L Stevel
J Anqutar fine red grave! n !
] H
: , LY i
' 52 Cenglomerote ond water
i iy (Dashed lines show tength
i o ‘of perferoted casing) :
. H] ' .
Brown canglomerate - Do ool
| ) ‘ iGrcvel
! ! : aad
-*-1'0’!'

Soft brown clay

N Ra—

’ wavun ¢cloy ond decomposed
gfonite  soft

-.ght, soft, sendy ¢loy

8rown and groy decomposed !
gronite, medium hord, woter
j5town conglomerate, soft

§arown conglomerate, mediim

14
L]

o4

Conglomérate, light.

bege

4 Conglomerote, dark

[ R

Brewn  conglomerate, nard

] 4 Conglomerate, brown

.
-~
-

"“huine Gabbro® () S . .
) . Conglomerate, dark brown

Cocnglomerate, nght brown
Conglomerote, cark brown

ang‘ure 2- Logs of the three wells in Easy Area. Data from
records in Post Engineer's Office, Dugway Proving Ground.

!
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Foek ocours mostly as scattered patches of flost, About 6 niles to
| mm,’mszcammuma, basalt flovs vere found on the
uurimkbrthomm. In the Dugway ares, some basalt is.
found Just east of Little. m#u Mouutnin,ind in a very scattered’

 pattern in the Government Wash Area. The bault is veslcular and

gemrolly dark brown t0 black in color, '.Ehe geueraliaed matimhic";
mm&mmmtsgim mmuz.
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Table 2. Generelized stratigrephic section of the Dugway Area, Tooele County, Utah.

§?%

Geologic age Formation Thick- Genersl Character Water-bearing
- and ness Properties
System |Series| Group Symbol on Plate 1 (feet)
2. Aeolian deposits, domi- |Highly permesble sand snd
- o+ - nantly silt a2long bor- |less permeshle silt, in
5 & a Dunes -1 30 ders of Great Szlt Leke [deposits so thin as to be
9 s (2d) ' . | Desert coarser and more |of little value ss a
= o S sandy on higher parts source of water.
of the valley floor.
Provo fm. end - Gravel, sand end silt |Moderate to weak perme-
younger sediments ? found below the Provo ability
> (@p) shore line. -
m : i
i :
= : Volcanic ash deposited |Generally low permea-
m £, Bentonitic cleys in re-entrants at the bility. Too thin to bve -
&) A (Qc) ? Provo level of Lake significant. Mcy inhibit
E4 o B Bonneville, and con- recharge locally.'
=< @ o verted to Bentoniti :
= 3 i Clays. -
=2 5 Sand, silt, and clay - | Constitute principal
b @ - | cropping out between source .of ground water
o ‘ ‘ = Provo and Bonneville in valley. Fine mate-
‘e . Alpine & Bonneville fms. | 2 shore lines. Subsurface| rials have low permea-
' (Qedb) © . - occurence only psrtly bility and form the
’ o : known. ' confining layers thet
’ . give rise to artesian
. . conditions. :
including Alpine and ~ |Gravel, sand, and cob- g
Bonneville gravels » gles of ‘ancient shore Very high p ermei:bilityi
(Rabg) : features (spits) along | '“derlie some of princi-
edges of valleys. ] pal recharge s&reas.
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Table 2 - Cont'd subject to revision
[_ Geologic age ! Pormation Thick-} General. Character ]» Water-bearing
: T 1= and nass _ i " Properties
. 8ystem r.‘hriea _’Em Synbol on Plate 1 (foet) i ‘ : r
]
f " :3 ‘ !Alluyill fan material. - Moderste to lav peImes~
T i Za 'Exposed from Bonnevills bility. Important in
g i el : llevtltoﬂ.mkaormm-uct:u@vbencro-udby
3 ' ; 5 2 Fanglomerate ? ‘tn:!.ns. Boulders, cob- qpheml .trunl. :
g 08 2 g" (er) gblas, gavel, sand and
o G ! z '!t ' ‘., o ! 'Bllt mcmd.ﬂ etream i
Do ! B . vash, mud flovs and some.
. b Be ‘ : talus, . |
e < I:.,_.__" i il S S SSSU— - - - —— e - o om e e e .“..!.__..__. - o
, 4D L] : : : i
Mo | 5® ! Occurs mostly as float :Comsidared of no conss-
- N i ;10 the area. Vesieular, quence 1n relation to _
o o8 ; Bagalt ? ‘blaek to derk brown in ;ooemuofmmaum.
ta I : (o) ‘color. Small) outcrop | _ |
| B4 R 'west of Little Davis
: ' Mountains. i \
s i _..L,. e g - . - e o (RPN S ._.-_}.. e T — .ﬁ.--__.‘.-.-_. S -
é > g ! . |There have been many -,m«:hn-ecwobcbhforu
- v » , Tlows, of different - |the only permsabls sonas,
? | '*3 Andesite and Rhyolite ? . ltextures, eoxpositions, | The toxture of some rocks
: 3 v & (Tra) and varying colors con- | may pernit mntntion
J ; fined to the morthwest |of vater. o
d P U part of the mepped ares.| .
: Medium to coarse-grained| Low PeTmeability uuyt
g granite comprising most |along frastures. Probebly
8 ; . Granitic rocks 14 .Of Littls Oranite Moun- | unrelated to cocurrenss of|
Es ,'_7 "j a (Mg) tain. Wmum ‘
! ’ [ a9 L
E a i i . ' o
L — B T e - o

Unpublished records
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‘)""i B

overlying Ophir forma-
tion.

Forzation Thick- | General Charscter Water-bearing
: ‘and nasse ' Properties -
Synbol on Plate 1 Jh(fm) - i .
‘ .| Thick series of sarine | Cavernous limestones form
Undifferentiated b | sediments, chiefly t the chief permesble zone;
Paleoxoic rocks - 23,0004 | stoue, some dolomite, 'give rise to a few springs
(Pu) - o ., quartsite and shals; |in the wountains ubere ex-
! ! Getail by Gilluly. | posed; may be fvportant in |
'nehnrgtng valley dapositsd
’ ' E_ ‘ m«:k-beddnd cross Boddlng planes ond frac-
§ ' ‘ . beSded vhite qu-rt:ito tures form the only perma-
™ i , weatbering to rusty able zones.
3 Pirntic uartzite § 3004 surfase; shaly towerd
3 f top and grades into

I |
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Mmm-

.Mngeomuwhs,p.m),mmmwmmm
whwwamwemmumamm,uw
mm&.mmmmmummmumm The Cedar
mumymmmmmmmm mmum
mwmmmmmm.mmmmanawm.
~mmmemammummm,mmuafﬂutomngu
mwmmmmm mwmmwum
ctmavmmmlymmmwmwmm, m!thmmu
,'bolaumtmmm. mmmmmwmmm
rmltﬂ%mwuﬁhtmmur

nnmhum mmmmwnmww
) 'jmmm,mmwemmmmmmmm 18
'mmwhmmummmwmmumwmu

| mmummmmunm

| ’raum

Earller feulting, ~ The temn Leranide Gropeny is epplisd %0 the
greet compreasional digtubences that occurred in very late Cretaceous,
Pulocosos, and Eostme tine (Eardley, 1951, p. 285). Bo far as is know,
sovensats in the Oligocens, if they cocurred, vere getle, and in plases
mwmtwmmmmﬁmdmmm
and Ecosne. mummmmmmcmmmumnm
mmummwmu,wm,mmmu. A
mmcummummn.vsow.mmmmwa
lookout Pass (pl. 1), ’rhefmltmuaalongthenwthsmcofmtth'
mucmmmmmormmmuumumes |

oy
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feet vide. The fault then contimues northwestvard on the south side |
of Boul Ridge. Tt is believed that movement along this fault resulted
in elevating Bowl Ridge into i%s present position. |

Desin-Range faulting. -- The area discussed in this report is situated
near the emstern mergin of the Basin and Range province, and its approximate
structural setting is showm schematically in figuwre 3. Acoording to Eaedley
“(1951, ps UTh), ™he Basin and Renge system is one generally of morthesouth-
trcnding baging md rangea, with the majority of the ranges probably blocked
out by higheangle faults." The intervening plaing are composed of subserial
?chouts of nm mtemh derived from the mowntains. Thess deposits |

'moften vory ths.ek and are generally unconsolidsted or veakly cemted.
,’mmincludupu'taofmom.jor amhn'almuorcnutalbloch, |
the Mﬂbw ond Cedar Ranges fault bloeh. Bemal mller blockl, boxmdéd‘
hy nm-,‘m,‘ by-procims of the rotation which brought into place ﬁn larger
:mm. m Stangbury and Cedar Ranges comprise the raised western por-
Mons of these bloeka, and tbe ‘depressed eastern pa.rt of the Cedar !-lountain
block, vi.th its alluvial cover, forms gkull Valley. Displacement of sedi~
;uutunlongoneofthcu t‘aultscouldhamanimportantbwingonthe
;_mmmaotmdmwmmm. | -
-Several dh-ectims of fault trends are found in the mgmy area.
‘The block faults trend Dorth, vheress the en echelon faults and step-or
“"dim-ibutive faults trend east or northwest. En echelon faulting is
;Aprcuinent 1n the low, southeast-trending hills southeast ‘of‘may Area, -

23
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Northeost part of area dlscussed
-in present report :

Block dcoqram illustrating the noture of deformation of the eorth's

crust in the lote Tertiory ond early Plelstocene block faultmg of the. WGsatch-—

Great Basm reguon Utoh The diogrom is opproximately to scale mth the maxi-
mum throw of the faults from 500 to 5000 feet, and the tilted blocks between

.foults 15 to 30 miles wide. The ranges owe the:r present topogrophlc form to a-

comblnoﬁon of rellef lnherited from earher Tertiary toldlng and to the block

- faulting.

Flgure3 Block dmgram of Bosm Range structure showing part of mopped area.
After Eardley (1951, p.480, fig.28i)
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- mtm“nmwmmmmm,mmmu
ortbn mmum, amwmmxmw
fron the air for chout 15 miles, It is found ut & higher elevation o .
{he mountain tden the Bommevills level of the Leke, - Although not so
clearly evident, it is pmbabu that wmh faults ‘m present along
the weat sides of Codsy mmmmmmm in the Dugway
region, . o e |
Mmtm s - ,mtauorﬁmm Mtumﬁmgm
oo, According to Bardley (1951, 3. ¥M), na single m; ‘the mescdinum
mmntalmsm mmmm#mmﬁmmmmwhw
ﬂmthatonamimmmu. Thowas (1951, pe IAT) says that the
in-Range faulting is clearly later than the rommg in the veglon,
‘because mrommmmwwmu. Be mtcrmtam |
mungubewmmtmmmmm The presence
of fresti foult scarpe, indiontes thet the Besin-Range type faultivg .
Momttmdumvhmswmianywmmmtday. Mm o
('.951, p. k8L.462) dates the nge of block-faulting as being middle snd
late Cenozoles _ o
m&_m«:m % oemm of Grousd Water
A series of steoply-aipping, Teult-block mowrtatns sro found fn
the Digway sves. Among thess fault blocks are structural basins which
.mclomlyreum to-ench other. mmuwmmmm
Aandlawlw&émiﬁmhzwbmimm mﬁmmmsmh
_‘*nemm, and the Lporisnt ground-vater maervam are ammt.ad in
Lhm alluvial basine. |
mmm:wmmmmmumwmmu,w
;)'Iithremct 0 the mode of cesurrence of ground weter and to the
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: W.mmimmmwmwmwhymmm
Bomaerille, viose Wighest shoreline was hout 5,150 favt above sen leval,
Mwufwmm resmATtE now conmbe butes cmm. Salt Lake.
Mammmammwmummma'&mumm
'm;mmmwmmpmnwmnmwm,mmm
wwmuwmmmmmmmmm. _
mmhapmuwmdmmmmm&uynu :
'cunum the pecoverahbls growmd weter of the area, but 1ittles ..almmm
of thelr character, th‘ims, op loterel extent, "‘ea‘b drilling and 'ﬁm

@.armmgarmmmmmwmmmuwmmwammmw

stesfitng of oubmufase relsticoships. - Where thess dappstts of eravel .
mmm:mmmumammmmmcrm .
'\nmy,mmmmmmumwmmmmmwaﬁey
memmmwwmwmmym.
muwmomm Emnquzfmaf&wﬁasyﬁraummm
'mmmmmmm,wmwmwmmumml
n Dugwsy Velley, mm,mmymy,ummrmm
mmvmmumtmwmmu«ymaumwmmm
| bres, numm,m,mzmnmmmmu@m
wmmmmmmmm,mmmwem |
wmmymwh@ﬂvmwwam,wwwd
yook timt intarvents.
o mwwumtwmmwymwmamwwmmm'
ammmmmwmwmneaawmmmmmof
'MVM&WWWMvw Ground, tome water is belleved
mummgmmmmwm,mmmumw
ot grogt. mmumwmeumuumummmma
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mewmundnmmmzmmywm

mmm
mm .
MW&WWWM%WWW

wwmmmmm‘mxmmmmmm
m»mmmmmmmwmmm,mm
mmmmmmummmamm. mmmmm |
'mmmmm. ‘
. mmroummmmmm,mummw
'Am-tormwmmwwm. mmuw
A'mmraumagm. |

Wmmumﬂmum«mmuwmm

;;mm,mmwmumnwmmmuwm
 mortance. mmwwmmmzmwmm
;"ﬂﬁmmﬂﬂm,mmmmormeaW"
-.,umntmwmmmmmmwrm. Ww
"f"mhmwximmmmimum&mmm&ym,
""'mumnoemnmmmmmm”rmmammm, ’
.kuwmnwmwm mmm&nw,ﬂ&mﬁw
«mmmabhmsnfmwmy:mmmmuww |
aammmmmmetmmmmammw |
'otthomms.

© Anothsr couree of reew 1s precipltation t.’ont falls dirww.y

f"mmmabhamaermm*m. ¥here the land mfuce oonsicts
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Of eoaTee allurial feporits or the shore deposits of Laxe Beomeville,
there ta um,m.mmnmmwmmmmm -
mmmormmmmaulwmg The send dumes
"3 dover Clomtions ase ehuracteriotioally bty paroeile, but ere
thoy vert 'aponhh chya'oromﬁm-m deposits, recharge %o
*he docper weter-bearing beds 1s tmpeded significantly. Unter tng
latter mme.,,m gromd-veter reservotr 1s recharged principally
'byhmalwmneotﬁmﬁam.vmmam'mmtmmt
to impeds dowrmverd penetration, | - . .
' . . Movemsnt . > .

Ground vater in Dugway Valley probebly moves from tha highlands toward
 *he 4x2 of the eoveral forks of the valley and thence northmcd ousd )
..mmtmtmnemmmmmmlmm:ommbym

Lake, nmuwmy,mnmnmmmrwmnmermmuu
dete for & water-table contour map, or even to determine directly the
géneral mature of mundamm‘mginthémyuam. The

The only {nfornetion on the position of the water table iy the Basy

Area end its immediate 'vicznztyubmdonacmiaonorthehm-

to above, s as followss
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Hhter-luvnl information in five vells in the Easy Area and its
_ : Lmmediate m:lnity .

Well No: | Altitude of Depth to Altltude of
' - land prface wvater vater-surface
(fect) (feet) " (feet)

Supply well KHo. 18,

Tesy Area ~ 4,8%% -5 b, 800%
(0-6+7)19eca-1 _ -20 R

194881 765k 25 . L, Tho
. el . o -
(CBTPaEL s me e

| Itvinbommmthubovehbuhﬁmmtthummlemm
el (c-a.7)3oaeo-1 19 about 78 feet highor than that in Supply Wcll.lB
uuqmwmmtsmmmu-wmmmm Also, the

vater hmxnweu(c-s-'r)aoaea.l 1s sbout 138.feet higher than that

“tn voll. (C-6-7)19844-1,. situated about 1k miles to the north in Skull

Yalley. Mthu'tuanindiutionotavgenoulnorthormrthvut‘
nmutummmh, althoughthoremybomd-nmuvidesor
wmwmmmwm.
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 Recharge

Buring the tine when lake Bonneville covered the Dugvay aves,
graund-uum reservoirs vere completely £1lled, Since then, until
nan mtamned ’ 1nnov epproximately equalled outflow each year,
thus maintaining e bala.nce. Equilibrium conditlons prevailed nore
or less wntd) the time when wens were drilled, Puming :!‘ron vells
has hud come effect locally on the emownt of natfeal ground-vater
dischoreme, _

Most of the recharge for the Famy and Fox Arens is derived from
prec.-.p ¢ation cm tbe Onagqit and “heep Pock Renres ¢to the east and
soubheast. It 15 believed that the amowmt of mcharge that oesurs
in both Mugway and Sxull Valleys 43 quite lini ed. Am:lable vater-
level records cover too short a period to define long-term water-level
trends in the area. .

The posstbility of srtifeeta] recharge of the mderground
reservoir taking place in the Eagy Aren must be considered as
spreading of large m!.ties of water on the land purface
continues. Nf the total quantity of vater that is pmed in
the ares, only e portion 1s lost to the atmoaphere. through
oveporation and tramspiration,  The rest of the water, resre-
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minamxvmmmworwwmm
mmmmuwna,mmmmm m:omlnotmly
wthaﬂmﬁwmwmmuammmm,mm u
mmmumwmmumm. Littls or no effect
#%mammwshonm,cmamwmthu
mmnmmwammwwmmmm
As the infilration from the mewsge disposal system oecurs well vithin
 the reach of the pumping mEly wells, the possibility of serious coten-
'memmmmmmuammmmm. '
SR B Dlacharge o |

mm.nmmmmmmmu
V_W, ‘tiret, unlm&mm munmwmww
,‘wm,mmmm‘mmm«mm,
.szm,uwmmmmnmmmwmmmgaﬁu
'umslum\nna Mthmtu%hmawmmum‘
j.')mmmummwmmmmmm,m'
f‘wm%::-mmwumu Fy
mmammmtumwmmw
allons per mimte, Thts s lavgely conoemtrated 1o & growp of wrings
atm'sm&mmmm(wn. Here a series of aprings-
mpmamwmmw mumam-,-
mmmmwmmmmmm,uuw
'mtmmwmmnmmuwmutmmamu
limestone source-rock. mnormnmenmmmmew
mrings sbout 500 feat spart. The vesterly of the two discharges about 50
r'ﬁ'm.mumwaa%,mmmvm.-tm
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m«tm«zmmmmmmwm’w
wmummm@unmmmmmw
the Codar Mountains, mmmummmmmmm
'.mwmumnm(ﬁs.u. Bixpaon Bprings oo the vest slops
wmmmmmwmmwmmm(m,nu
M'uﬂmh@awmmmﬁdaw
mwmm The dischavge, hovever, 1s smmll,
| umm,mmmnmmm,mmmm
mmm«mmmmmwmum,um
tively fist, s sugsests that 1ittle grouwnd-weber movement Ls taking
* place, 43 e ultinte sdbsurfecs Fun-off from the aves Hoves Dortimerd ;

‘ ’-MM&WWMMMW,“”WMMM

4.'vummwwm mwmmmm o
- Moam,m,mmmwmwmw«m P
fmm,auummmtmwuwwmmm"
. “fron the ares L8 not great, s
. Atiticial B - Ta two sply vells 1o the Basy Aves are
meammmpmmwwm-
otaly. As nobed in figwe 4, the cobined digcharge from these tvo wells
Guring 1953 verded from more then 1 million to move then 9% million gallons
of vater pumped par wosk. During My of this year, the munth of mximn
pusping, 34,3 million gallone vere used, bringing the averags monthly
use for the year 1953 to 15.9 million gallous, mmmmm
mmamwmmwwm(us.ammmm
mmmmwmxmrmmmmwmmm,
mmmmmwmuummmwmumww
Avea,

e (
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eroded foothills et protrude from the edge of the olfer willey £11),
wwa the flaking oposits of Labo Doonevills, 7o the east of this
aove 110 the beond bottonland of ElX Vlley videh extends pore tmn
M0 miles northverd to Great Salt lake. To the pouthwest are low
grenitic foothille that probably are related structirally to the Devis
~mmmm,mmmummmmnmw
.WWuMpm.

- mmwmwmmuwmmn
wutheastverd for oo dlatence, thonoe eastwnrd tovard the axis of
o valley, fhe inttial southenstvard Airestion 18 produoed by the
rifgn of bofirok and gravel that forus the cove in virch the Bawy Ares
mam

: nwmmmummmmm
':"mwuwmmmwmmmmu
 shaliov depth, I g0, the belrock mast est 68 & gromd-veter dan they
‘_V-Mmmmammrmmmwmum
f,mmmmumm«mmum From thet
mwm,m,mmmmmmmwmam ¢
of Sioall, Valdey, Mnmmwmmmmmm |
'ummmmm |
 Unourtatuty ts trtrotuosd, hewever, by the fact emw«mm
'awmumwmmumm It 4% 18
- mear the land surface everydwre in the distance of showt one mile
£rom 4 potat vhave bedrock dlesppenrs under the cravel spit sod
‘»mpmmmmuyrmwwmmmmuw
‘"WMMWMMWN%&M%t&mm
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.‘ Mmmmm,mmmwmwwmwmmmwm
mm. mm,mmwumwmwmmm F
mwwnw,mmmqummumu“'
mwmmwmmwmmwsuehm ,

mmmm,ummammmmmmm
_hsmmmmmm,mmmumr
bymmmmwmmmmmwm
Wmmmmmmmtmmmmm
wwmmmnummmum. Under these condi-
m,mmwmmwmmawm@

: . , mumnam : .
| mmnm'm(m.z)wsmmmwmm
'znmmvawmwwmmwm Mmmmntcem
wmmmtwewmummn«.wmm,mﬂmm
1n th stock well that 18 175 foet deep. mwwmmum,.l
vm,mmmmm mwmmmupmmw )
vmmmwum&,w,msswmmmwm
“mmaﬁmsmmmwmm. uaa:mmmm"
mwmmmmmwmwmmm
mmmmmwm:&mmummmw
wmmwmmmmmmmmwmmmmm
'vmmmmmthnmwnbmmnmmmm
mmmm,mm,mmmaimmwmmw_
the several drillers, | B

Wmmmmmatd@thnaWMtMM
'mwmm. The vater table seems to have very Little gredient,
‘mmmmmtmamummmmm«mmmmmm

.ummmawmmmmm AZ
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constant., aimlsslthemwhwlmwlym(mrig.ﬂ.
mmmmwammmmmxmm
Mm&mwmmmmmﬁmoﬂmwwa
mmmwm,mmammmmmmmmw
| mamwnmwammnm.muwmum
mmuwmotl,ommmpwmu, mmm
mhu%ﬂ.smamwwnermtmmmwmm
‘mm.mmmwmckwu,mamumz,mm
- dstant, | | |
) mamwu,mnm.mmmammmutn'
- mﬁotl,@mlhmmum AWMMMH&'MM
doverved. Tho grester drewdown in tils well is believed to reprosent
‘-,,MﬁM&WMﬁ?M%WNﬂMﬂ@W
f‘mmmmmmwmmwmmmmmw
j_:tm,awmmmmmwawuumwmmum
"mmmmwmm«mmm.mmmm
" mwammmmmwm. I‘biﬂh&l&eﬁﬁﬂﬂtﬂnm
:mwowumlmmtmmmmtm. mmnm'm'
.(m.z)m_mmw}mcmwmwmmwmm
in Graviowm @zring pumping, |
Prompective yield of wells .
mummmmmmmdmmmmmmw
furnm@estimteotmspectiwmmmmwmm
‘.vanuinMAm.. mwmmdwwmmmﬁmmmmm"
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level 1n the stock vell during these tests guggested that the quantity
of the vater in the aquifer in the Easy Area ves large in comparison vith
~ the quantity of water pumped Guring the test. A continuous recording
M' operated on the stock well beginning August 9, 1951 indicates &
progressive dowoverd trend fwater levels. Despite this condition 1t is
believed that pumping may be continued. for some years to come,’ Decrcuing
: _mterlmhmamtmlconaequenceorthedcvelupmntofmma. '
 An estimate of the prompective 1ong.eem yleld that could be dcrived
 from the supply vells might be obtained by conducting & detailed pumping
teck on each of the well.s. The period of the pumping tests ahould be
sufficiently long to allm for the collection of the meeasary ractual
data on tha discharge, drawdoun, and lubaequent recovery in the pumped :
well and or siniler vaeer-levnl mUmtion in other existing vells in

the mnediate a.rea.' Rccords of uater-level ﬂuctmtions in the stock
‘well ahould also be maintained as long ag the supply vells are used;
theae rccards will nhov whetbar there 18 a continual dep].etion of the

| atormmtmnuyuea, oruhetherrechurgetoﬁwareavﬂlbe -um-
lcient to balance the pumpege. | |
Chemical szu;i |
The chemical a.nalyaea of 18 samples of vater rrcm wells on the Dugway

remtion (teble 3) indicate that the ground w.ter is quite mineralized.
nwever, with the exception of the water from & vells, the “general srqund-
wvater unslity_iu the area qus meet the minimm requirements for use as

&8 p\mnc supply. ror industrial uge, the uater ey require traatmen'b
beeause of the h:lgh content of siuua » bicarbonate s and total hardness.

| The wzpln’ from wells 10 (Granite Peak), 3 (Cantomnept Area), 16 |
and 17 (Baker Ares) show a total dissolved solids content vell in excess

1 ‘;l"i
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Trule 3 - Cherl~al snelyses 2 groun? wa<er four represantative surces in Dugwey Pro'iing Ground, Tooele County, Utah.
ses Ly Lut.liy Wzter Zranzh, Y. S. Geolougical Survey ' ’

o e frelyfses
- » v
] _ .~ ; 'y : Chemical enalyses, paris Ser ufllion 4
_Source of saiple 4 3 512 |4 5 "3 .
- < . ] P4 : 9 ., o : - : . |Fardnest
A R 5"‘ . %?f\ 23135 |g~ |8-~1]8 . 3 1 oalculated
¥/ . g' v 5 ) —!n - é' a vcg -t §—~ vl o~ — 3 (] L] 3 . .
11 o] scen | T2 332z 8% (28 |AE (3232 F | G2 |30 |35 (3. (3. 18] g es caca)
. g : a 2 a é~_ g ~ ; ;;i; f . e bmg m 7 E
| o7 & TR |52 |32 |58 15582 2% 9 e -
. . : o {eaa) - 1 | ” g B ) g ég
L w2hMs 0 a7 | 31 989 50 | 9.01 h3' 21 2635 255 § 95 L 10.3 | 5.5 0 - igk] 0 7.5
3 12/4/M5 | 3301 73 | 190 |00 | | Ol 29| 6 | 33 2 2 13% | .5 | 5. 138 0 1.6
3 11/2/5 3= | 56 | 190 who | W7 | | 2| 11 | 38 ' 13 (212 | %1 | 375 € | 5.2 .- i 30| 0 7.9
Y Toxic Ges Tard 11/k/53 | 1™ | 55 | 1150 659 34 o7 18| 16 | 1 39 (23 | 2 |22} 7 02! . uL: o 8.6
G Toxic Cas Yar] wAafks 1 335 72 | w70 601 L7l m| k| 29 =z 231 5 10 3] 3.7 - 2|59 7.8
5 fexic Gug Yard ’ 1/h/53 335 : 5k plos oo 25 58 LT 49 30 121 | . 7.6( 224 51 pig 8 .3 Lot e j2051 G1 8.0
0 ‘rani‘e PesX .rea 3/28/50 152 | -- &0 ' 26 Fol T2 z6 s5:L |- 13 2 | k2 T6C | 3.2 1.7 0.08: aaq a8 1.2
16 Bokar ‘rea i 7/31/51 | 28k | -- | 3610 2056 § 36 51 3% | 22 | o8 3 |51 | 33 1% 9 | L3 .- 175 52 8.4
16 Baker Aree (11/3753 | 28, | 48 | 3500 |1930 ¢ £ 1 5 37 | 26 | %20 35 | M¥B L a1 o970 | .5 <3 . -- 11,5 (9
7 Boker frea T/a/5 1003 | - | 830 o b os8 | 5| 30| =3 7o | bl | 173 3 i15’:'0 3 1 L8| - 1'1] kz 8.4
19 Eusy .rea T/3L/51 | 365 | -« | 10, 775 53| 04 70 1B | 12 2 1212 5132 ;27 |-.3 8.5 ] - lausi g 7.8
15 Zacy free 6/2/5 s ! - | 3 | 80 ¢ | el i3 iwr| 12 20 {172 | 22, .3 13 | .9 29612t 7.6
13 Easy Ares 1/25/;': W5 56 | 1250 76 Yoo WJA8 0 T30 1 | 17 8.h| 2% (128 | 222 | .2 | 5.3 . .05 a5 % 7.6
13 Zasy Area 1/26/51 | 3%: | == | 1310 8 i 53 OT 0 75, % b7 13 | 21" Ja5. ! 216 | .2 . B, .05 272793 7.8
19 .acy Aras 3/23/52 | koo -- | 1480 = 1 =l = o -- - |27 29 | aer | .- o ;== ;345 176 T3
# 3 E 1 .
19 Easy srea C/15/521 koo | -- | 1619 1032 B .p-.07 w0 32| 1% 1 |2 | 299 i 230 | .2 |19 -= 1 Loi 236 7.5
19 fasy Area n/j/s3 %00 | =% 1c% 617 Ls | 05} ur ' 1y bo%y] T.1} ok 51 } 13 o5 3.0 | - :220;60 7.6
Spring | Siagecoact Canyon 3/28/50 - | -- | 1360 3n 20 95 i ac | 2o 2cz 10 a2z | T2 ' 33 jz.a 0.6 i .985 302 120 1.5
: d : - | i

_1/ h‘ei.l- auwders a3 listed correupond with the well ~umbera ueed by the Poss Ingireer in Lis mdmecgraphed iisi +f icgs of Txway Proviag Lround keber Wells” do%ed

Auguet 25, 1)51 ) & .
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of 1,000 p.p.m. ’ tbc limit reccmmended by ﬁ. 8. Public !Ieal‘bh Bervice
‘standerds for culinary vater. Two samples fron vell Ko, 3 (Cnntonment
Area) and one sample from well Nge 19 (Eaay Avee) have borderline concen- ‘
E tutions of slightly more than 1,000 p.p.m. total disaolved aolids. Bevara.l

_of the vaters sampled exceed the limit of 250 p.p.m. chloride recomended
by U. 8, Public Health Service ctandarda, end tuo samples from well Ho. 29 (m
Area) shm. concentrations for gulfete a.t and shove the limit of 250 p.p.m. '

: recammended, - Relative to fluoride, 1t appws that only the mter in the
Grani‘oo Peck ares are gomevhat above recommended limits in coneentmtion. "
Only one aample, from well No, 19 (Emr Area), ahnwed a .ughtly high vmmte
 content indicating posstble local contamination. . D
. Ho'definite correlation {8 mm&ia.tely apparent betveen derpth of wvells

and water quality, Vell No. 17, 1,003 2%., (Baker hree) the, only deep vell
' _ nznplad, haa the higheat minera.lized mter of all samplea examined. Ganer-

. clly, the dictribution in mineralization of the water appears to be more ‘

. & matter of locatian tha.n of depth of the. a.quifer belou land aurfnce. |
| Table h ‘ehous the changes in vater quality thet occwred in wen No. 18
during a 2hehour plmping tes’c. As indicated by veluee of specific conductancs,
the principal quality change occurred auring the firvﬁ 3 hours of pumping,
after vhich the conoentmtion of total 4Zggolved aolida remained constan‘b,
!’he au].fato ion ghowed the groatest mcreaue, followed by bicarbonate .
n!.trate ’ and ailica. A net decrea.se of 7 p.p.m. of chloridae vag noted during
: the test. , |

Thepe compa.riaons relative t.o pumping time and quality suggest the
ponihility that well Ho. 18 way draw water from at least 2 aquiferu of
slightly different chemice.l chnracteriatica. The cha.ngea involved, 1mever ,
appear to be rehtively minor ’ a.nd there :Ls no Mdication that water oi‘
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Tetle L, Chexfcel anelysés o2 ground weter from Well Ko. 1€, Eszsy Area, during a 2L-hour pumping test, showing chenges in water quality
e . Depth 3L5 ft. Je'v..ar'j 25-26, 1351, Ar.aljaes by Quality Water Branch, U. S. Geological Survey

e _ - analysis, parts per million | 'f" . _ .
. -E g o - . 5 . ) ' (Hnrdncss
Sample . £33 | w"R " |8 . 3 — calculated - .
ggéé 130 198 1z (33|82 |32 )iz | 1B |85l A e i L
3 ; 4% . a‘-’ | = ~ %\-{ A~ 3 = é‘:‘ 3 g 5 3 8
&3 3 | 71271 ¢ 4 £18% 03 (4| 2R
& |88 .
6012-A " nin. - - - - - i - -— o w=
6012-3 30 min. 50 19 128 15.3 | 0.05 260 8L 56 7.6
6012-C|. 1 br.23 mia. o - - — - - =i sa -—
'6012-D| 2 br.31 min. - - - - - | s - -—
... 6012-E] 2 wr.51 min, 52 20 155 8.2 05| 212 | 93 56 1.7
6012-0 1-6 h‘.l.'. 6 ml 13]0 - bind - - - ) - - m - 2]5 - - - - - - ) L
6012-4/18 .51 min. 1310 ., 808 53 O7 Té] 20 160 |13 218 |15k | 216 2 | 8.5 .05 212 | 93 55 7.8
6012-1|22 br.21 =min, 1310 |- -- | | ]| - -~ -] 28| -« 215 | -~ | = | -- P s -
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_ appreeiably better quality cmﬂ.d be o'btaima by &nalyzin” the depth

ranges of each aquirer and selectively sealing off thone of poov-er
quality. ‘ | |

In general, the ta.ble of analyaea (tsble 3) indicates that ground
vaters obtained in the Dugway rezion ere mginal with. rezpect to chemica.l
quality. Some, hovever, 1nc1udin‘, sources now utilized most extemsively
at the Duguey ingtallztion cem be ugsed without tree.tmnt for culinery
purposes. L “ |
| | Fater-level Fluctuations

| Vater-level fluctustione are csused by peveral. factors vhich
1nc1ude pumpinrr of vells, recharbe, empetmspiration, atmospheric |
pressu:m, earthquakes and earth tides, . |
| ~ Barometric Flustustions

m veter level 12: the stock vell vhich u equipped vith a recorﬂing
gage ﬂuctus.tes throuch a renge’ “of more then 0. 1 faot in dlr‘-ct reeponle
i to changes 1'1 atmspheric pressure, and has e ‘oarometric efficieﬂcy of
about 30 percent. The baro*netrie cflect ind;cates tbat vater in the
equifer 1s cenfined um!er arteaun pressure, A alihht arbenisn pransure
is also 1ndicated by the vell driller's racord, vhich shov- thnt the
vater 1eve1 rose about 5 ree* above the top of thn stratum in which H.
 wme Pirst encoumtered. | o '

Fluctuationa related to. d:.scharge' rom wells.

DIacharge by means of pmnpin,b from velds hag a. atriking effect on
water-level fluctuations, The depth to water fluctuetes with the amount
and rate of withdraval of vater. ‘»Ihén the vella are turned off, or the
pumping rete 1s decreaaed, the water sm*race rises even though the
| rise may be very slight, The periods of greetest water usage show

the greatect declinas {in veter levele as .ta ‘ehovn on the hydrogmph,
l.t (8]



Unpﬁblishe& records
suhject to ravision
flgure 4. 8pring end sumwr ave the seasons of grestest pumping, snd
Suring theoe mouthe there is an incrense in the depth o water. Daring the
fall end vinber nowths the water level remsins relstively stationery, or
rises slightly, These generalities sre 1llustrated for the yoars 199354
(fig. 4). The greusl, stesdy, net decline fiom 1951 to sardy 1953
~ Tequires ancther mmmmmuummmuy avaﬁ.nblg. |
* Fluctuations ‘related to recharge |
I the Dugway reglon, it is believed thet mean sumal recharge is
Mwwmmﬂem@. From Beyt. 12, 1953 to
e, 2, 193, 85 & rosult of decreased usags of water, the vater level
mmmmm‘u@p«wm.mmumwmmor;m
‘m‘umwmmthemmmmmmmumm
_\mm-nummuWMwlmMum&mMarm
monthy, wumMmmmmmwmw
melm'me uiaimouibh‘koMneamﬁethtummbc
| vithdrm ﬂth:mt ming long-term mumammmw ublo.
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subject to revision

muumummammm mummtmw
msictivity data provides ouly sn epproximation of mom conditions,
mmmmummmmwmmmm
mmzwaamnm, The final solution of the prodlem depends
%0 informtion eollevted by drilling test vells ot pelected sites.
Faverthwlass, the mrthod is of value 4n providing recoanaisssace data,
m’mammmw.mmummmw-_
tines grester. | |
mmmurmmwmmmmmunm
mmmmmm»-mmmam,em
mmmmmmmmmﬁm
of the electrical resistivity methods
mmummmw-umwmmm
Ri K. Flacher of the Arisova district, aseisted by military persoumel
tseigood fron the Dugway Proviag Ground. The work ves wder e direct
me»mu.ummwum.ammmmmm
'MWGG‘A.!.M,M,M&&”M,&G.'
Bulpsmay, digtrict engiueey, Tucson, Ariz., snd E. M. Woloott, of the
Pioenix offies, supplied idses eud reviewsd the report. L. O Demars
3 B, B. Lofgren fwrnidiod geslogle asd Mytrelogle inforsstion presened
Wummm.wuma.u.m.pwmtm
sssistenae in the 1814 work, | |
o mmuwwmmmmummm
wmwmumm,mmuwme.n.m.
mw.mmnmmmmmmmmm,
mzm.mmm

o1
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subject to revision

| mmwwmmwmammw

?mmuammwmm(mmm,mm;

| Budand, 1946, po. TOT-Tok; Stomesll, N, R, 1 Leray, 1950, pp. 1110-1117).
2o brief, 1f & maswed slectriosl aurrent s introduced into the earth
| mmm,mmwmmwwnmmm
"wWMhmmwwmwmnmm

mum«mm mwmwwmummw

B Awammumumamumwmﬁ

| tmwammmm«um. In preqtios, ma.mm |

| 'Amemwmmmammmmcmmmm

wmmwmm.mmdmmmnm :

_wmwmm mm«mmwu

mmmm-ummwmﬂmmmm
R me:wobmmmwmmmw
m@mmwmwammammzm.mmmm.
wmmmmw@nmmmmmmmnu
the sarios. mwmmmuammmmnummyu( a-!
wmf»wwmwmwmmmm(«u~u) |
L C ® & consbant . . .
BTk g
I ¢ owrrent in millismperes |
mmcmmwmreummwmmm,mm,'
mmmmm»wmt. I7 the data for eash
.Mﬁm&f mpwetedonmithucmcrmmﬁa-wmm—
| 52
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retlon 8, & curve results vhich is somstines interpreteble in tarms of -
mummwﬁm RWMWWMi.ﬂw
hmtmueomhtdﬂthmm:mmhmmﬁm
 underiyiag rocks ot the probe eite, spliestion of the electricel resisti-
uwmmmmamozwmmmmm«m
nmm . - )
s mmm«nmuﬁwmmmmuwm
mnmwmémmumwm«mwuw
.«matnnamawmmm-wm. onbuudcut_
_mhumumumhummmwmmxmymmmm
»mmmmmmzm
| mwwmu“ummymmmtmu
'mmuwmmmm,am,amu
:Mmmuhmmmw.wmm, 1
_'nmuu&mwunmmmu,mm.wnmmmm,m;m
WWMﬂM
MymmmmmmneMmemmm
mmmmmwemmmummymm:mormm'
.muamm,mmmmwmwmvmmmm
"mmm mrm,mnmapmmmmmmnm
'unuuamuummmmummmw.
© fhe tnitlal probes provided data relstive %o the resistivity charese
? Mctiuor&m:ﬁm, wlmiu, end limestone, the roeck unite that ave
 most ¢ommon in tha area. mmtypnmhumummuu
fimmmumm«ummmmammw Following
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mmmymmm«mmmm«mmunm |
Beer the axis of the bagin, mmmmwm’
ummm«rmm. mmmmmm.m

| MM»&WWMMWMMW I% was novesanry
,ummumwumpmum,mum,mm,
M,memmmmummmw'f
- M.-‘AmwtmhmtawuumMn
ummtm,nmm,udtnnhhm. amw-um:mu
_mmmmmmmmmmmmm-m

A mm mwmmmmcmum« -
.-mmwmwmmcm,w.»m). In ity
'mtmmmm;maumm_mm_'

wwmmmnm&m-mu straight ldne, Yor

mmmwwummum,mmmgm
stakes wis 10 feet, mmmmmwm ’
mmumwumhmz,smm mummtmm

vw»mmmnnuuuummmwmmm e

mm,mmtho“mrmtum. mntnaummm
instrunent representing infinity, mumumnymmw
am-mmhvmnummmmu;.mzm. The
mumnmmmtmm,mmmmmmmm
mmmmm mmmmmmmuwmma‘
| ammhmmm mmormmmmmmm |
) 04, | |



(Electrical condition for first
set of readings) S C P P

" (Electrical condition for second B
C set of readings : P p  C

®
[ ]
®

(Stake configuration)

c ’ o . CorP P. PorC .
1 @ ' l
‘///////////l////F///p//‘7 Y
Fixed stake at infinite Movable Fixed Movable
distance from prob_e‘ site stake stake at. = stake -
(approximately 2 miles) ' _Probe site

C -- current stake

P -- potential stake

a -- distance between movable stakes
and fixed stake at probe site.

Figure 5. --Diagram showing stake configuration and corresponding electri-
cal condition, - o
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mmmmmrmmmmummmmm
'mmumusmnmunmwunummmum,
'mmwummmammm mmnmpammﬂd
mummwwmmmumumm mmnuw
survey this distance vas usually 1,500 feet, : :
m_‘mm. - In the discussion of "Pheory" 1t
'mmmwmmmmwummmwmuu.
vity 250« Cay, and that the values for C and 3 are plotted on |
logarttimte paper. The equation is sufficiently sivpls that esch determie
nation of € mammmumma,mm,pmmwm
gra,ph, anf checked vhy ingpection while the slaken are béing moved outward
for the pext sat of resdings, A groph of one of the probes made during
the survey Lo shows fn figme 6. Tiree reststivity values are plobted;
m,(’-ma €, reapectively, being ealoulated frou the tuo sats of .
ma,mmmw(m)mmmmumwmu
The “total" curve e ususlly more indicative of conditions mautolybdm
mmuu,vnummmwvomammmwmma

html womaic ehanges.

Interpretation .

xn'm-mtats.ou of a resistivity curve in terms of gaolosy ise
two-step process. First, it is necessary to interpret the curve in terms
of resistivity layers and dtpthl The second phase of tho interpretation
18 the :c«mumuon of specific geologic condit1ons related to the rests-
tivity 1myers, | .

Interpretetion in terms of resistivity layers, -- A limited mumber of
theoreticoally aatemimq two- and three-layer overlay eurves (Tagz, 193h;

b




Dugway Provirry Ground  ('tah

Resistivity (ohm - centimelers)

* - : . -b . : ocr 19, 19313 Priose 1.4:
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. // : 1 Attedie . ) : | Bedradn
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&

o [X) 2s 4 b J’
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Figure 6. Representative resistivity curve.  S70%¢ Separation (feet)
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-

'mmmm,mmmmmhmmumwmm~ i
ntaummmummuhm t‘heumamwmm
;axmuuhormamumarmmmmmmumm - A lnited

tuber of mt ere daternined for certain nmuuty and 'bh:wmon ooubine.

tlaas, mzmmymmtmﬂmmm infinitely vtdarwgeor»osubh
‘embmw. m Mauuy caleulated curves for these nprcmuuw
mwmmmumsmmmemmm:mw

natweal conditions which vesult in £ield ma amoumtcly the theoretics) |
‘-m nmm,mummmmmmummmms :
'rormMtwmaorhmmpqmdnuniﬁwwuuhmu

. mrwmhmummummlmtmmurmwmm

Because of the liwitations of the mmumn mam, f1e14 ourves

;;'mmmmmmmuwmh. In comteast, ourves from
‘mmwumu«m«mmrmmm-mm«u
: mmchwa the mm«: of testhole date, wmmly, reauts.vmr W

'mmhmnawwmnwmmmmmmumumu- : ’

) GMM.

_nining tha nMﬁﬁm ma thielmema of the nﬁatm,ty h:vwn, the next
| muwmethmmumww

_ Mtul qualitien. , am m reiatsem bomua geology and rntmut: g

have bcm mentioned, The initial wvork, consiating oc gontrol and ommmm-
wmg,mmymmmmmnwormmmwm
lation thet may be expected 1n the aven. 0a the basts of & stisfectory
Wummmmmmmmm.mmutmm-
wmmmmmormm.mwum
mmmm&um. !
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A mtiatactory correlation, fn vhich geologle condittoos ere inter-
m,mmmmumm-hnntuhum |
betusen restetivity ant geology, bub cen rangs vithin certetn lizita.
Saldam 6o the boundaries of the reststivity end the geologle layers
coinoide exsctly, However, for most ground-water development yurposss,
_amammmumm Yor exampls, in en ares
--mwmmumumm,uumwhmw
vhathar the befrock 18 at & Gepth of 1,000 fest or 1,100 foet, The
magured reststivities sswootated vith geologie formations may aleo wery
vwanl.*.utuﬂmmwut«'mthohextﬁtmmngt&qﬁuw
ummmmm. MMsmumbymmwl
or instrumentation, Mﬂﬂmwmmnfrmmmnhw
mw,m,mmmmmummmorm
mmmitummmmnmmammwmm
‘m»mwammwmu; |

© Resmlta of the survey

mmmmunwmmmmmmm

mmmmmmmmuummwuwm
msmmy contrast is prosent, but the surface restotivity in most of
mumumm,wumuummm. m-m-m-un
uumm:ummumm«wnwmommmm.mm'
bedrack ares, vhick are cometlmes Giffieult to interpret. rmmytm |
mmumumemwummmnmawu

| nmwmmmmn&u&mwmmnwm
m,mmumnwmmmmmmuoummm
mummumm«nmmmomnmnuor-

Y




subjeot to revision

mbe?) mmm»mumywmmummmeuam_
1s prodably releted to thatr pouiticon on elopes near the owborops, where
mrmmmmbmumwmmuhmmm Theos
mttzmmmmawmw‘mmsmummumwm
wmhnpaerop,dmtothmlmeeotmmuum,thmrmlw,m
to the effucts of e ehallow badrocks Buch a curve s shown i figurs Teke
mmwm«mzmumzmwmmumnym'
bedrock, ummmmmwwmmmmmu
mammummmwmwmmmmwmormmm
m.wm:wmmmmmummmmmmp‘
repiic province, |
MNM%W&M%WMWWWM;
mmnmuwdmmnnumtm.m),mmm
wamncormnnmnwmumwwmmu
zoderatoly Ligh reststivity, nmmmmwmmuu.
"WWMmeﬁmmmmuﬂwW,:
&nd the wpvard trend contimues tovard the befrock resistivity valmo, n
mamaottummwmammmmtur'
curve vhare bedrock effects mpercede those of the aliuvium,
| mmmuwmmbwmawmz,mom,mm.f
‘starts low, &% the ﬂnwutyafm surface material, rises -ndbcgins
wumwmummwmmymammmm,mm- .
mmwmunmuwmmmnum“mm(mq.c)._._'
tawwatmnwudmthwmummw
levelled asymptotically barm t’ismg a.gai.n '
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subject to revision ,

| In the areas of thick alluriun vhere bedrock is at Sepths greater

than 1,500 fest (fig. 7-D) the typleal ewrve starts at a lov reststivity
'(mmmm}mmmmwm'm'mx.?m'
eurve then rises rapidly aad levels off ampptotioally et the resistivity
mazmauunm(s.mus,mm-u.) This is & two-layer curve,
mmummwwmmmwwmnn
umwhmormmmaaammuumwwmn.

| | mmmmummmmwmmmw
Vadmthmhmlmﬂnc;lamrenuiv&tyvmhmthemh
WQWWWWQM. mulwohywmmuouu
Mrmmmmmmumtmyumauw , '

 Baarly all the eurves cbtained Guring thls mvey vers of cne of
mmwsammwwmmumwm |

| . Mtn mpnubla o tha mund-w mblem
mwwmmuhmmmwmmmmm’

0l the rostetivity of the allurtun. The Gats should be of prectical use
 in loosting vell sitss, indtesting quulity of voter, and in evalunting the
over-all gromd-vater supply of the Basy Aves beain. Porseab{lity informa~
_"-MWWWMmdmmuwawMMWnﬂm
betweon pmaamm end veststivity, Probes in the Yox Aves basin indicate
mmmmum» AMWuMVMyM-'
 ostes thiek valldy £1il, 7he vasults of the survey eve further (iscussed
‘mmmwmmmm'mmmummmw-
Mum‘mcmmuammw”(ﬁ.a).‘

- mstumm.ummmortwmm.mh
liow the size and shaps of ibs Besy Area s vell as the size of the
allavius-fiiled opentngs botween the &iscontinuous hills and mountein
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"mmwumumamwmwmmwmm-
1n the burd vook bomndary, | | |

Dopths to bedrook fnterpreted from the restetivity probes ave
mmmﬂmm;tmwmmum. mz,soo-.rm
_mmwwmwwm;m-umm |
.umm»mmwmmumamnmmmwym
dnpthrm mnnmmym-wwmmummu
ma-mmx,motol,mmm;mmnmmulmum,
mummumummaummmmm,,
tormh.“l,@%‘atwohsiteﬂ. In en effort to incorporvate |
amtyrmmmma,wutmmmmuwmmw
uumnmwmuuummnmmummm
Mmummmmwmuuu.; | _.
| mmumwmmmwwxmm,m
mumwmnmuumuummmmmmnm, |
mmsmwmymm,mwmemmwm
‘mmmwmmmummmmumumw_
mm,mmmumwwuummwum
only. muﬂmmWWMMmuwtmwmtm
umm.mwmmnm. m,mdcumcnmpohhd
:wamthmawmmmum.,mmmmmm—rm
WM“MW”&WMM&WMM
.mmmmummm '
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brosdest part of the bests fe sbout § niles southeast of the Buay Ares
tastallation, Some of tho PPebes dn this deep ares ehov mo fndisaticm
~7_’5;;ghomuww1.mmmmu,mmunw9
oguare 1iles vithin the 1,000-fo0t {eordepth 1ine. |

mmmmm,mmmuum«'
lses taon two miles end bas & depth excesding 1,800 feet. Although
Peobtag ves mot ecattmed south of probe 85, there 14 ue inttoation that
& dewp opening Goes not comneet the Basy Aves besin vith the Government
 Vaeh bagin favtier south. Northwest from the Goepest part, towsrd Nasy
m,mmmmmm,mammwm
being abous 500 feet.

Horisontally the besin is 1inited in extest by handrock ouberops
wmmmmm«nmmmmmam
. some of the ouberops. mnamumam-umm
the vater tadle, mmmuwnmmw
‘Wstar 1o the Easy Ares wells 19'at & depth ot shout 80 feet end in the
well ot the southern end of the basin st 192 festi The direction of .
‘mwmwmyammmmmm
slope of the water table,

A sertes of lnastons end volesnie hills lies between Nasy Aves
bastn and Gkull Velley, The stuly of & Setatled msp ad merial photos,
“end & brief geologle field resomatsssace indtested that only 5 of the
@ips betusen the hills in this series might peratt movemant of grousd -
water tato or out of the hesin, Thess five gups vere stulfed in move
dstail end oze was eliminsted cn the basis of the presence of soettered
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cuall citorops. Geophysiesl mesguresents indlesbed that the gap ot the site
of prode 11 was closed, end that two of the gaps, comteining probe sites 12
and 13, end probe sites 5 and 10 might be open. The size of the £ifth gep,
north of probe 1, wae not debermined beeause of the lack of pertinent
Wm,m'mwmw,mmmmu
of grounded steel fonces made probing impractical. The resistivity obper
mtmmaﬁmtmmummmoemumsmamu
sbout § mile vide and sbout 300 foot deep end that the gep farther south
at probe sites 12 and 13 1s ebout 300 fest Goep end sbout 0.5 mile wide,
i mmmsgmwmm,dm«wmwmm,m
tvo related gaps having s Sotel vidth of about 1 mile, Although no probes
vore made here, 1t seens Jrobable, becsuse of the width of the gups, and
the lack of goologle evidense to the contrery, $het the depth to gedrock
is eevorel bundred feet. - | |

'mmﬁmmmmwmm:-eamm..
mmmmmux.mtonormmmmnm. At
'mm,wwwo.smmmwmmnma&,nmu £
wnmwmm ‘She coubined geophysical-hydrologiesl dste
ioftente that there is 1,000 feet or move of ssturated alluvium in this
mmzmsmmmmummmmmmu
tommm. | '

mmmmmmmmmmmmm,mﬁor
muuﬂ,umo.amm,mtmmumum
shnlovwmmumyhrmmmtorawndum. Resistivity probes
mmumummmamwmmms,m
nmﬁhmﬁmmtmmtomﬂmthmwmm.

mmmmnmummammuwu(r)m.
AR
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mnunopmmcama.bnmmmroxm,mnn
1m-mmmmmtummmumnmmmmmm
| Kountaine. Geologlo investigstion indicated that the surface divide vas |
 reflaction of & shallow hardrock divide, Probe 33 vas mede aleng this
mmm&mwmm«wmmmmmm on the
m-wmmmmmwmmmmmumama
thﬁ&hwwd-whrﬂwmdhchomumhbyshuw |
line having two small breaks. | ’ |
_' “ i'éx&raa.'l'oﬁ:ken,abm:nuevertorwm,'umtmm-"
mmwamummummnmmamwmmmw
Mbyammwmmmm-mmma. m-ridge
mumhuaMummmma-wmm
| umumumorummmmw,rmpmum
.mummmmammmmwmohwmmmmmu
befmeneomumsbodrock Atthroeofthoprobeutenthem“sﬁmtton g
Mi&t&dthathdroekhocatdwthaofmethmﬁ@fm. !!hefom'th
probuinmoonehuive. hobesSlwdsa,muenthebmtupm,m
the mab tnmnbh bedrock depth condition; at these tvo sites the depthn
appmtobainmu of 800 and 900 feet respedtively. At thn‘uitaot
probe 29, the depth to bedrock Le probebly st least 600 feet.' o

| m.u.muy. Probe 35 s mede in Skull Valley, approximately k.5
mi]anustotiaéyheq,to“hmﬁmthethiukmuctmyfm. The
reststivity curve ocbtained at this site showed no bedrock influence, within
the 1,5oo-roo+. depth limit of the probe. | '
‘ Resistivities relaud to_ground vater, -e Interpntation of the geophys-
.1ca1 dau indicates the mutivs.tyu vellu the depthof suwbsurface layers.
Primarily this survey was concerned vith the determination of depth to bedrock,

66




: Unpublishécf fécorda
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Hovover, alluvius mnistivithn which might be counildered a by-produat,
ore in auw cases valusble us wutcu of groundevater conditions.

The ratuﬂutm,or the alluvium are ghown on plate 2 by columner logs.
Thess represent the resistivities from the surfase either 4 bodrock
or to the &ffective depths of the probes. Some of the columnar logs also
- Shov the resistivities of the bedrock, '

o Alluvium ronmuty bas more hydrologie significance than b-drock
roststivity, In scue. th vhiere the various bedrock types have knovn
_and raswureble rod.stivttm, it is possidble to differventiate arces mder
hinhythaumalmtm. Mm,ummm,bedmk- _
"uumum-mtmmemuo«mo,ooom,mauumm.
tutmumw-ummmmuumuymmewaum
Mu'uttonmmtpmmm, 1tmnotattmtodm::sthu ‘survey.

mmtmmmmmummmummum |
AVETage vithin the depth umu shown.. Within these umﬁﬁty dcpth
zones thers are cwmu mucm layers of gnaur and less unuttvity
than thet murpmdfcrthevhoh m,mdtccordinglythehwdmlogic
_witar mm by ﬂw average rnimnty value should bo cmcmered
a8 & composite qmuty resulting rrcn the presgence ot nuserous layers
navina ydrologic characteristias varying vithin a certatin ranaa. nur-
mrrm or thick resistivity hvu-a can be mamwy Mentiﬁcd bettcr '
thuduperorthimronu.- - : , ; NS
Alluviun resistivity in the Basin and Range province is commonly
related to the e'w munt', the amount of cementation, and the ‘salinity
of the mtuncd \vater. Clay and saline vater hsm a J.w reuistivity:
that of cemented alluvium nmuy 1; relatively high. In en aree where
no vell«log data are am:l.hbl_e for gealogic control, s low resistivity

| B
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might inddeate elther clay or saline wvater or both ehnmmm&
unfavorable for the development of large quantities of good-quality vater.
A bigh reststivity inftoates veter of lov salinity and suggests the
relative absonce of clay. Hovever, cementation virtch vould sdversely

, effect permbinty way or maey not be pressnt. |

wmmm mmtoobumdmmtbemymmt 4

dw no;l: of the Zasy Ares basin the utmted alluviun belov the vater tlblo ,
_has & fairly high fcsimvity. Alluviel reststivitics Stscussed 1n this
" vepart, unless othervise mted, refer to those of the saturated valley
£111 belov the witer teble. The sverage resistivity for this metertal is
'approadmwly 6,000 clme-on., 'rha lovest value vas 1,000 ohm-en, meanred
et probe site 17 end the highest was 13,000 st site az.
- There is appmnuy some pattern to the areal renistﬂ.vity atstridution
“vvithin the zmmmm, although the geologlc reasons for the distri-
“butionarenotallapparmwthepﬂumtm- | '

- The alluvium in the narrov, tongue-1ike ncrthuestern pt!?t of the bu!n
haa 8 mdim-m.gh average resim\my of ;bout 6,000 om-cm. m- el.onpted
mais separaudfrontbevida m&dpmofthnbumbyuum |
trending sone having 8 lov average resistivi'ay of ebout 2,000 olm-ma. )

. Within this sone there is also o rapid wutheutmﬂ {neresse 1n the dcpth

ta bedrock between probcl 16 and 17, | |

' Beuistivtties of the elluvium in the major poruon of the bagin,
southeast of the low resistivity vone, sre higher than any others measured
durtog the survey. Besistivities in this large ares renged from 6,000
“ohn-mntprobelatols,oot)a’cpro'oeez, a.nd awrugeduboth,ODOoln—cn E
over the w’noln ares,

R Y
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MM&M&%M”“QMHW”WMM '
bacln 1. furni ehed by the rohtinly Msh nnmmm or ‘l:hl nn.uviun
mﬂntmm hnummiommm:rmunin, it is conclunded
'tmtthlmdnmmhwtmhﬁnlylmﬂtm

The mhuwly high’ nnitﬁvttie: of the alluviwm in plrtn of tho
'nnmbamuummuhmummwpnm. This condttion
mmmmmnumwmmmmmmw«m
tation aleo mwt be constdered. mmutyormummmm
"'pmormmm,mumummzmum.mmmu,mmu
mmtwwmmunmammw-,mmm
,otpm-a-pomtmmmummmatmm Hulintu'pn
”uueaermmnnmuummymmmmammwm .
mtmmmummm“umhummummmu
| wwmuttm-m«mwtmmtfmmwnﬁmtotui"
smvel uqniter by clay are somytimes s.dent!.rublc by ronatzvity mnmntr}
42 the formations are mtﬁeiently massive or -m.m The pouibmty or
':amtmmm u prmﬂM by the contrasting resistivities 01' thl fomtimn.
_nwem-, the eurns obteinod Guring this gurvey d1d not exhtb:lt such mnau. ‘
.ﬂnbh memlin.' ) . 5 !

mmm MMMMWMWkMMAmWIn
am-nmmmmmyorma,ooommmnmmm
jmawormws,wommuqmm m-lmrvuluo
nymm.ttmwmﬂmnmwmnmmmﬁmofchy
mdammdhslyhmmmty. .

?39



Unpubhshed records
subject to revision
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i

Bkullvm.ny Tbaaiwhprobcinakuu\hlhy-hwuanaverm
eunvmam-uviwofmk,soom m:mummwm
bhnnthoavcrm for the Ensy Ares besin,

L  The roragains dah en the resinuvs.ty of the a.uuvtum g:l.w m
mamuan of tbe qmuty of the ground water. They olso ouggett 8
| mioty of pormabmty m&itiom, mrormuon that may be or value
in mlvi.ng bydrologic problems when move eupporting date become availshble, ‘,

| EXBBURY AND CONCLUSIONS |
| m geolosic md geophysical Teconnaissance. of tho Dugway Proving
Ground and sdjeacent eress has yielded information. ooneernina the pr.'mei.pal E
'mmummuturmonuitmuu.wmmot |

Co mmdvater,t!nmbabhminimmthiehuusefvalhyﬁﬂinmwof

the aran of premt uJor mmae, the souroe nnd aimtiom of movmat
‘o!’ ground vater in some parts of the rezion, the chamcter:latic- of thn ‘
‘aqumrs underlying Easy Arca, the Telation of declining vater levels
mmwm mwueawmmmmm, undtheputtem of chemieal
qulity of ground uaters in the. reg&on. L
Conelusions tha'c appear to be varranted in the premt state of
knovledge include the rouovmgx | o
1. %he prevailing artaity of the alimw precludes the pouibmty
nr lm-ge-acale recharge in yaara of norual pmipitation. ‘
2. Rechargs to subsurface aquifers oceurs prineipally as rumoff
| ‘:h'on the mountains, passes am-oaa, and sinkg mto, coarse, pmneable .
- lakebed deposits (ehore facias) of the Lake aneViJJ.e group, Dirvect:
recharge from. preeipimtion over tha lakebeds oceurs but- 1: vohmetrienlly

less 1mportnnt. ‘_
((
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‘3. Aquifers are Jenticular, discontinuous, but umeénnemﬁrs In
consequence, alihough general ereas (horizontal) and zonea -‘(vertical) can \
be indicated as relatively favorgble or unfavorable for thn develcpumant
of wells, only test drilling can dewonstrate the presence or sbsence of
an aquifer or aquifers cepeble of ylelding water in large guantity at
sny selected vell-site, |

hy Imauy at least, layers or lov permbility in the valley fa1
canﬂue mund wster under h:fdromtic preasure and give riu to artesian
conditions,

5. Indivifual vells may prove to be cspeble of delivering 501,000
eallons per minute over periods of saveral womths at least, without damaging
&avdowms resulting, Ultimstoly, however, existing wells, st loast, must
beshutdmuhihuaterlevelainthenqui:unmovmr. munod‘reeoww
vmaependmsuyonmtesorrocharge. These, in turn, villdcpondin
graatnt mm, upon preoipiutton. A cycle of wet yeers will an.mm
- eertain problems, & cycle of years of mbnoml precipitation will aggrante
the problems, |

6 cmeniee.l amlyaia ‘of vaters from the region mdmate hish winers
alimtion in Baker u.nd Gunite Peak aveas and wderat.ly high minerali.
gation at all other sources sampled, Water from wells now uned for culie
uu'y tmly is aeup‘buble within minimm utandarda 01' thn ¥ I. Public
Health Servics, If the quality should deterforste vith additional use,
the water may become inacosptable in certatn constituents, emectally
eum-m, sulfete, and perbapn nitrate. | '

To Geophysical probifg has given a general ides of the eonngmtam

orbedrock(nranamnyresiaﬂvebasemnt) in the principal valley areas -

beins considered for development. 'I'he prodes indicate that not less than
thansoo:!‘eet, andinmphcesnotlessthmlSOOi‘eet,ormlleyﬁn
underlie land purface, The gecphysical study aleo tends +n  eonfirm
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the extstence of & barrier ridge vhtoh hydrologtoally separetes the Easy
Arenmdthemtoﬂumbhtmmﬂnemuonotmweyfum
east (see geophysical mep, pl. 2). y -
8. fhe Easy Area bastin, Ge stown cn plate 2 is large, Indleating
e comcpbnﬁlng];y large storage capaeity; In the desper parts, bedrock
lieu at de'ptb. greater than 1,500 feet and within t.he basin there iﬁ an
maotapnroximtaly9mucmihc%wllsprob&blyembe érilled
to depths of 1,000 Teet or more. Throughout moat of the banin, S.ncludi.ng
'mch or the area vithin the military reservation, wells. cen be drilled
in alluviim ¢o depthn of at least 500 fect, In Fox Az-ea, be&rock is at -
smphuamtmﬂoormaw,mmthepmbe site in Skull
Ve.llay, elluvium extends to a depth of more than 1,500 feet. R
© G 'J.'he relatively high ruutivify of the e.lluvitm indicates that
| themmdmm mmmwwmmm s of low mlinity. Biahly , Fo
muuo uter has & low rosi.ntivity. - |
-, The indicstion of parmeability is indetinita becsuse the high .
) ullmi\u resin‘bivitiea comwon in the area can correspond either to ] ‘_
lack of el.ay or %o the presence of cementation. Thege conaibions can -
~be respouuible for either high or lov pemtlity mnpectiwly.. I.ithoo
,mm date cbtatned by future drilling may provide sufficient mrmtm |
to permt the use of the vesistivity dats to prea1e+ permbllity in rost
of the surveyed srea. , ' _ .
| 1%, Wellsatthomthandawthgndofthemawmyadhwevam
st raspcctive Mﬂu of ebout 80 endl 192 feet, and since 1t is believed that
A the weter-table slopes mifomly betveen these wells, it is considered
proha.ole that the thickness of t.ho mtirated alluv:lum 1: ,300 teet or m. »
12, Beveral cpenings in the bedrock boundsry of the bastn are indicated

72
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to be sufficlently deep to permit ground-vater movesent through them.
Whether the movement s iato or out of the besin depends on the vator-teble
gradiont, The position and size of the openings es well s the vatsr-table
mdient influences the direction and megnitude of ground-water £1ow within
the basi.n-

13. The deaper partﬁ of the basin ave outslde the military reser=
vation, All the: reservation’laﬁd southeast of Easy'ai-ea' lice wi'bh:ln e
narrow northwestward extension fram the maln part of the basin, and much”
of it is underlatn by badrock at depths of about 500 feet. In planning the
- development of ground-vater resourcea, osre ai:ould be teken to avold
locating vells vear the bedrock borders of the besin, Pumping from veils
80 locnted is liablc evantuall.{ to cauge abnormal dravdwn ,

" 14, Probing ind:tcates that vells in Fox Avea ean be drilled to
depths of &s much as 800 feet in alluvium, but the re-iutivitus fre
lmm' thea inEasyArea, suggesting either the presence otmors cley ox
ot mre nalins vater,

15 %he gecphwsical results will beccuwe more useful as more aeologic
. und hydrologic wormation is made availoble by drilling o:eratiﬁns. An
attez.wt uhoula be made to correlate the resutiﬁty indicationa w:.th
.,A,i'utm'e dste pertaining to bedrou depth, litbologle changse, pemeabillty
~ of aquifer, and Quality ot water. It 1 probable that pome admwentt
~of the ideac presented here vm be posaible when additional control s
eupplied.

16. seoiogic conditions in other parts of the vrovizﬁg Ground will be
different from those in the rleinity of Easy Ares and in some respects nw
be less fa,voreble for the ap'plieation of electrical reaists.vity nethodo
becauss of possible adverse conditions of salinity and sedimentation,

el ’.f:ft . . 73
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17. Many wore data will be neaiad before the vatar-prodming
| potentiantm of the rem.on can be aggegged m eny dei‘.ail.

| 18. A cautious, eomprehensive program of drilling test wells,
'a.nd subsequently testing their perfmncos, of agsessing tha chemiecal
quality of all vaters developed during arilling of vells, and of contine
uing e.nd ex:aenﬂing nbmtion of fluctuations of the mter tenle, ahonld
,provmo date ‘hhat will pemit vextmm development of grmmd-water reoom'eu
1o thn Dugvey Region,

4
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MAP OF EASTERN PART OF DUGWAY
PROVING GROUND AND VIGINITY,
TOOELE COUNTY, UTAH.

SHOWING PROBE SITES, BEOROCK DEPTH, BOUNDARY -
OF EASY AREA BASIN, AND SUBSURFACE RESISTIVITY.
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