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WATER-SUPPLY POSSIBILITIES
AT CAPITOL RERF NATIONAL MORUMENT, UTAH

By 1. Vendell Marine

A wvater suply of 50 gpa (gallons per minute) 1s estimated to
be suffiaient to supply the present and future wvater domand at the
donument. ZThe Coconino sandstone of Permian age appeers to de
cspable of ylelding this quantity of water to & well between 1,500
and 2,700 fest deep in the vicinity of Fruita. Recharge to this
aquifer probably is principally from the Fremont River. Nater
Serived from the Coconino ssndstons should be of potadle quality.
A vater supply of suttable chomical quality also could be.obtained
directly from the Fremont River.



Purpose of the Investigation.~~The purpose of this investiga-
tion was to evaluate the possidbility of obtaining an adequate water
swpply for the healdquurters ares of Capitol Resf Natiomal Nonument
from & ground-watsr souwros. The Natiomal Fark Service could them
compare the cost of obtaining an adeguate ground-weter supply for
the Monument uith the cost of ap alequate surface-water supply.

wtmumg.mzmwutmw ie in
Wayne County, Utsh and ocoupies parts of Tps. 28, 29, end 30 8.,
Rs. 5, 6, and 7 E. of the Balt lake Base and Meridian. Howewer,

the pressnt beadquarters and the area where most of the future do-
velopment will take place is in the vicinity of the town of Fruita,
prineipally in esos. Mk and 15, ¥. 29 8., R. 6 E. (fig. 1). This
is ths area cowred by this investigation.

Map Coverags end Previous Investigations.--Topographic-msp
coverags of Capitol Heef Natiomal Monumest oo @ scals of 1:62,300
1s complete. mummmﬁmma,m,
and Torrey quadrangls saps of the U. 8. Gsologioal Survey. Prelim-

inary geologic maps oomplstely cover the ares of this investigatiocs
and are on @ seals of 1124,000. Several publications that discuss

the stratigreply and structure of the Monumsnt end nearby areas are
1listed in "Sslacted Referenccs” at the end of this report. These
reports, howeven have fev or Do references to the ground-water re-

sources of the area.
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Climmte.~«The climste at Fruita is vara end ary.

The follow-

fng table shows the annual precipitation st Fruita since the sta-

tion was established in 1943.

Year Setion || Yesr | Precipitasion || Year | Precipitation
- (imches) (1nckes) (inches)
e | 86 wp| 9.8 95| s

| 194 8.43 1950 39N 1955 5.22

1945 8.20 1951 .79 1956 4.08

96 - i1 195 6.18 1957 13.78

a7l 86 ngss| M loss! e

a8 626 | i

' (Prom A@uu. 8. Veather Buresu)

Water Use and Future Water Beed.--About 16,000 persces visited

the Monwsent in 1957. Water wes stored in two storags tanks near
mwummmmmwm.

umu&mm@mmm“m
grem, the Park Servics estimates that the pesk demand for all pure
mwmwumn,mpnmpumn
19663 snd timt if sufficient storege facilities are provided, a
water swpply of sbout 50 gpm should be satisfactory.



GEOLOGY

Geologic formmtions in the hesdquarters ares of Capitol Reef
Bational Mooument range in age from Permian to Recent but Crete-
cecus and Tertiary formntions ere sbsent. The gsneralised seotion
of the geologic formaticns in the headquarters ares of Capitol
Reef National Momument 1s shown on teble 1. Figure 1 is a geologic
map of the saue dres adapted from prelinimery geologic waps of
Smith and others (1957 e, b). The struocture in the hesdquarters
eres is that of & simple wonoclive dipping 10 to 13 degrees porth-
sast., Figure 2 is a geologic section tirough Fruita parallsl to
the gencral d1p of the formations.



Tabt:le l.-- Grologic section in the le-sdqisrters area, Capitol Recf Nat!cnel Monuvent, Uish
woapted from Saith, 10T7e aa) b: cucdke, 1053; enc Luedke, 1956.

Depth to
botiom of
Syatem Series Formatiop Arpreximate | pormation Fhysical character Water supply
thickness at Fruite
I A WU {feet) (fectf
'Alluvium, Teryace gravel, Pediment Alluviuz slong parts of the Fremont River
Quaternary ;| Recent &nd thin ‘gravel might supply limited amounts of wvater to
Plelstocene ; :shallow vells. Other Quaternary deposits arc
H ; :usually not saturated.
I Unconforwity 10
Juraseic | Favajo sandstope 750 abaent ‘White to yellov fine-grained ‘Supplies large quantities of vater to wells
e g :sandstone .in some parts of the Colorado plateau,

J | & iIrregularly bedded white to reddish ;The fine-grained nature of this formaticr ceke
uresssc(t) Enyentt formation 245 abgsent brovn s!ltstone, conglomerate, and 1t unlikely that large vater supplies ecould
] g very fine to medium-grained sandstope be developed from it.

£ iPine~-grained reddish-brovn cliff.- 1Jointing makes this formation permeable and
e Wingate esandstone 320 absent - forming sandstone, magssive and enables vells to derive moderate to lmrge
Urper crossbedded. quantitiea of water from it.
Trisssic Unconformity
Veriegated claystone, psle red and Some water wight be produced from the comglomx
Trisssic Chinle formation 510 1.0 greenish-gray limestone, very fine atc at the base, but it would likely de bhigh
'tc medium-grained sandstone, and in dissolved conatituents.
i 1lenses Of conglomerate near the base.
- Unconfornity
) Reddish-brown and some yellov thin The five grained pature of wost of this forta-
i . ‘bedded siltstope, claystone, and fine[tion makes it unlikely that large vater suppl?
Lover and Moenkop: formation 950 1,170 grained sandstone with gypsunm; could be developed from it. Water fram tbis
i ¥iddle( 1) yellovish-gray licestone and dolo- formation would likely be high in dissalwed
- Trisselc wite; chert-pebble conglomerate constituents.
[ ‘locally at basc.
Unconformity ‘
fwbite celcarcous siltstone and silty :Small water supplies might be developed frov
Kaibab limestone 185 1,370 ilimestone with chert layers and fractures and solution cavities in this
jnodules, thin crossbedded vhite fine- formation.
.grained sandstone; some dolomite.
Permian '
800 exposed 2,200 !Yellovish very fine to fine grained :I-‘ract\u'es ip this formation might cake the
Coconino sandstone 1,231 ip ir 800 ! sandstone. development of 45 gpw from this formatfen
oil test feet possible.
8 miles thick
vest south- C
vest of 2,710
headquarters | 4 1,230 i
feet .

thick




WATER RESOURCES

Surface Water.--The Fremont River is the principeal stream of

the ares, and its flow is perennial. Its flow is derived chiefly
ﬁmmlttngsmwmmhlmm&nmmuhonltot
Fruita. Chemical amalyses of water frou the Fremont River ere
given in table 2. With proper precauntions against bacterial con-
tamination, this water probably could be taken directly from the
river for use as & pwlic supply.

mmamummmcmuwmu,mmau-
dual households obtain water for domsstic use from the Fremont
River and store it in cisterns. The water is chlorimatef before
use.

Sulphur Creek (fig. 1) is s peremnial cresk, whose source is
near the base of Thousend lake Mountain, about 13 miles morthwest
of Fruita. Throughout much of its course, this creek flows over
the doenkopi formation, and as a result, is high in sulfates and
vory hard. The chexmical quality of water from this oreek makes it
undesirsble for domestic use (tadble 2).

Springs.--Devey Gifford Spring issues from the losnkopi forwme
tion in the NV stc. 23, T. 29 8., R. 6 E. and 1s reported to flow
10 gpm. A chemical apalysis of the vater from this spring is given
in tadble 2. Anocther spring issues frou the Navajo sandstone in the
Wif sec. 14, T. 29 8., R. 6 E. It 1s Likely that other small springs
issus from the Nawmjo sandstove. No springs ere known to issue
from the Coconino sandstone in this area.

6



Table 2.--Chemjcal analynes of water fvom selected sources In the hesdguarters ares,

rnp 101 _hwef ‘re.unnl Nonument., tteh,

Chemiral constituents r‘th in parts per n¥llivn

lardncan

specifie RGO RTE 12 Can'e
rource Date of conduct- f1lien Tron | Crla | tpre | ANA vioare | Cula- Chlo- | Fluoe| Hit~. § Dis- Bl-  on- P Analyzed by
epd locntion collec- once, in (£1¢,.) | (Fe) | cium]| no - | potase bonate | fote | ride | ride | rete |solved | (jum enr-
tion wicrorhos ‘ (ee)| mtnes | ety (pr?) (xch) {c1) (F) (nn3) 601148 Mngné- bon-
at 25° ¢ CuY | (Craar) slur ate
i
Fremont River 7-1-49 762 7| o« | mn2.8 1w 18] 23 .2 290 17. Atomfc Emerry Cowzics
neer Fruitn
7-72-L49 710 75 § o7 | atg.0] 1A 1R8] 24 A 1299 16 Do.
1
8-31-49 700 7ho | 4 A 10 | 7o 197 2 A ;288 17 To.
16-3-51 580 29 7.1 {108 | 8 3 | 203| =3 & 1.1| 526 | 350 £.2| vtah Statc Dept. ef
Publ!c Health
2-25-58 666 2 79 | 27 2 | 1831 19 L] u6s 307 142 7.3} U. 5. Gel. Survey
Salphur Zreck £-31-kg 3,kon 60 150 [182 72 |17 1,850 111 b ;5“0 Atonic Encryy Coz=ire:
necar Fruita
1
rear Tork 9-25-58 2,70 22 m |82 [ s v (1,680 55 -8 2,490 1'f6f‘o 1,510 [7.6| U. 5. Geol. Surwey
headquarters
Dewey Gifford | 10-3-51 1,275 43 2 215 | 32 70 | e 513 35 | .5 | 1.8 |1,0%0 | i6f0 7.8 | Utah State Dept. o

Spring
near Fruita

Public Kealth




Wells in Alluvium.~-Alluvium occurs along Sulphur Creek and

along the Fremont River in the vieinity of Fruita. This alluvium
consists principelly of fine-grained detritus derived from the
shales of the Noenkopi and Chinle formstions. Socme boulders and
mnxmnm-mm,mm.mmuthwm-
grained materisl. It is umlikely that an adequate vater-supply
for the Monument could be daveloped from this body of alluvium
oving t0 its fine-greined charecter. However, there are no vells
in the alluvius, and its water<bearing properties perhaps should
be tested before other sources of & wter supply are investigated.
Water ocewrring in the alluvium along Sulphur Creek would probably
be wnsuitsble in chemical quality (table 2); however, water occur-
ring in the alluvium delow the junction of Bulphur Creck and the
Fremogt River may be acceptable for a public supply.



Wells in Bedrock.--No wells have been drilled into the bedrock

vithin the aree of this investipgation. Outside of the area most of
the decp wells were drilled as tests for oil and gas and do not yield
significant information about the quantity or quality of water en-
countered. On the basis of ths swiace geology and hydrologic con-
ditions, the Coconino sandstone might yield edbout 50 gpm, the quan-
tity of vater desired. Although the sand that smkss up this forma-
tion is very fine- to fime-grainod, end, hence, the primery permea-
bility is lov, the Coconino sandstone is fractured in many places
(3. F. Smith, Jr., written comsmicstion), vith the result that it
may be relatively permeadble. At the town of Fruita, the depth to
the top of the Coconino sandstone should dbe adbout 1,370 feet below
the surface, and it should have a thickness greater than 800 feet
and perhaps as much as 1,230 feet (fig. 2). The vater level ina
vell at this location should be near land surface. 7The well may
even flow naturally.

If a test well 1s drilled into the Coconino sandstone, the
overlying Kaibad limestone should de tested by the ssme well. It
is unlikely that the Kaibsd limestone alone would yield sufficient
water to supply the Momment. However, water from the Kaibab lime~
stone might make & significant addition to & supply developed pri-
merily from the Coconino sandstons.



The principal recharge t0 this aquifer prodably comes from
the Fremomt River and to a smller extent from Sulphur Creek. Both
streans flov across extensive areas in vhich the Coconino sandstone
forms the stream bed (fig. 1). J. F. 8aith, Jr., (vritten comsuni-
cation), who was in charge of the geologic mapping of this erea for
the U. 8. Geological Survey, reports that frectures in the Coconino
md;tmmwtuﬂnrhmmmwatwrm
west of Fruita. The presence of fractures should facilitate any
recharge from the Fremont River into the Coconino sandstoue in this



The gquality of water from the Coconino sandstone in this area
is unknoun. However, the chemical snslyses of the two recharge
sources (Fremont River and Sulphur Creck) are given in table 2.
The Coconino sandstone ie not as extensively exposed in the streem
bed of Bulplan Creek as it is in the stream bed of the Fremont
River. Tharefore, ths Fremont River should be a more important
source of recharge than Sulphwr Cresk, and the quality of the water
fromn the Coconino sandstone, except as it is wodiffed by passing
through the formation, should be more noarly like that of water
from the Fremont River than that of the water from Sulphur Creek.
A chemical analysis of a representative rock sampls of the Coconino
sandstone shoved that its composition was as follovst

I | Percent | | Pereent | | Percent |
?:no2 t 98.4 ”eao | 0.t i ’a°5§ 0,02 ‘
M0, 1.0 ifl-.‘.o 22 uaoi +00 .
.,.203;‘ .12 ::20 . 08 |BO .25 z
Ye0 - .00 ff""ei O - CO, 05 |
o 06l ?

(J. 7. Baith, Jr., written commnication)

Hater passing through rock of this composition from the Fremont
River to Fruita, a distance of 1 to 2 miles, should remain resson-
ably potadble. It is recoscsnded that a test-well site be selected
in Fruita rather than at the omzent headquartsrs. The Fruita
vicinity ie directly downdip from the Fremoot River, and recharge
is more apt to come from the Frewmont River than from Sulpbur Cresk.

1



Tvo feasible sowreces of water for the hesdquarters ares at
Capitol Reef Natiomal Monument are: (1) the Fremont River and
(2) a well betwesn 1,500 and 2,700 fost dosp to cbtain water from
ths Cooonine sandstone. A favoradbls ares for the loeation of &
muuaum«.mx. Boosuse no wells in thie
ares tap the Cooonino sandetons, meither the yisld por the quality
of the watar from suwch & well can de predisted accurataly. However,
1t 15 estimeted that the Cooconino sandstone fs ecapadle of yielding
about 50 gpx of water of relstively good guality to a well drilled
&n the Fruita vieinity.
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