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CHAPTER I 
INTRODUCTION 

The Star Valley, Wyon.ing, study area encompasses seven 
communities: Smoot, Osmond, Fairview, Afton, Grover, Free
dom, and Etna (see Fi gure 1). Water for these towns is 
currentiy supplied by springs and/or re1atively shallow 
municipal wells. Pipelines carry the water from the 
sprinqs and wells to · the service areas where it is dis-. 
tributed to users, primarily for domestic purposes. A 
project desiqned to i ncrease the amount, reliability, and 
quality of current water supplies includes modernization of 
current pipelines and installation of new water wells. 
Desired well yields f or each community are listed in Table 
1. 

Obiectives 

'The purpose of Phase I of the project was to evaluate 
tbe ·potential for ground-water development within the Star 
Valley project area. Based on this evaluation, ten poten
tial well sites were selected. · The information presented 
herein focuses on areas havinq the most favorable condi
tions for qround-water development. site selection was 
based principally on known hydroqeoloqic parameters and 
characteristics of the ·1ocal aquifer systems. In addition, 
recharqe areas, drillinq conditions, and accessibility were 
considered. · 

Screening eriteria 

Prospective well sites were evaluated usinq the 
followinq screening cri teria: 

1. Favorability of hydrogeoloqio setting; 

2. Potential for iJQPact on surrounding wells and 
springs; 

3. Proximity of drillinq site to service area; and 

4. Expected drill inq depths and conditions. 
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FIGURE I : GENERAL LOCATION MAP FOR COMMUNITIES IN STAR VALLEY, WYOMING 
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Table 1. Desired Well Yields For CO'llllllUnities Within · tb.e 
Star Valley, wyoming_ Project .Area 

CogUnity 

smoot 

Fairview 

Osmond 

Afton 

Grover 

Freedom 

Etna 

I-3 

Desired 
Well Yield 

310 9PDl 

300 CJPlll 

470 9P1ll 

290 91>m 

500 gpm 

no additional 
supply 

-··· · ---·-·-- ··-~------~--------------------
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Fayorability of Hydrogeologic Setting 

Hydroqeologic characteris tics used to evaluate the 
potential for development include the following: 

1. Presence of enhanced fracture permeability and 
secondary porosity; 

2. Presence of springs or seeps indicating saturated 
conditions; 

3. Known aquifer yields from existing wells or 
springs; 

4. Hydraulic connection with 
zones and/or aquifers1 and 

other water-bearing 

5. Identification of the size and location of re
charqe areas. 

Potential for Impact on surrounding Wells and Springs 

Based on interviews with local residents, land owners 
and sponsor representatives, most, if not a11, significant 
ground-water features (springs and large wells) in the 
study area are under appropri ation. To minimize the po
tential for interference -with existinq water rights, well 
sites have been selected as f a r as practical from existinq 
points of ground water use. Where hydrogeologic conditions 
are favorable, aquifers havi ng little current use are 
considered. 

Proximity of Drilling Site to Service ,Area 

To minimize water distribution costs well sites were 
selected within a 2-aile radius of the service area, where 
possible. Well sites selected outside the 2-mile radius 
limit are intended for use by more than one community. 

Expected Drilling Depths and Conditions 

Well sites were investiqa ted for favorable drilling 
conditions, including consideration of the followinq: 

1. Accessibility: 

2. Depth and diameter of well: 

I-4 
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4. Potential for adverse drilling conditions • 
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CHAPTER II 
GEOLOGIC SETTING 

The qeoloqic formations i n the Star Valley area can be 
separated into two main divisions: the older, consolidated 
units of the Salt River Ranqe and Gannet Hills; and the 
younger unconsolidated, alluvial material on the valley 
floor. Detailed descriptions of both stratigraphy and 
qeoloqic structure for each of the seven colDDlllnities will 
be provided in Chapter IV. 

Stratigraphv 

The stratiqraphic column for the Star Valley area is 
shown on Figure 2. The youngest sediments in the Star 
Valley are Quaternary-age all uvial fan material, stream 
deposits, terrace deposits, glacial deposits, and collu
vium. These alluvial deposits are composed of unconsoli
dated sand and gravel, interbedded with clay and silt. 
Glacial deposits consist of poorly sorted silt, sand, 
gravel, and boulders. Colluvium contains locally derived 
rock fragments and slide blocks up to a half mile in lenqth 
(Lines and Glass, 1975; Rubey , 1973). Thickness of the 
Quarternary deposits is unknown due to a paucity of deep 
wells in the center of the va lley, but is likely between 
200 and 400 feet thick (Rubey, 19581 Lines and Glass, 
1975). 

Underlying the Quaternary deposits are ~ertiary-age 
sediments of the Salt Lake Formation. The formation con
sists predominantly of conqlomerates containinq rounded to 
angular clasts of locally derived limestone, siltstone, and 
sandstone. The olasts range in size from a few inches to 
over four feet in diameter. Also included are beds of 
sandstone, clay, and lignitic shale (Rubey, 1958). The 
Salt Lake Formation crops out · along the southwestern and 
northern edges of the study area, and is overlain by 
Quaternary deposits in the central part of Star Valley. 
Thickness of the Salt Lake Formation ranqes from 200 to 
1000 feet in -~he valley. 

The Mesozoic section consists predominantly of sand
stone and siltstone, with l esser amounts of limestone. 
Prominent limestone formations include the Thaynes and Twin 
Creek limestones. Approximate ly 250 feet of sandstone 
occurs in the Nuqget Formation.. The upper part of the 
Mesozoic section consists mostl y of shale. 

II-1 
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GECll,OGJC FORMATION llTNCX.OGJC bESCRJPTI(»ii 
PERlOD 

Quaternary U'ndt fferenttated lh:onaot idltted saicl and gravel with thfn ·dfscontlnJOUS 
Quatem.ry bed9 of .si lt and clay 

Tertiary S.lt Lake Pele reddish gr.y conglcaarate, s; l tstone, sardstane, 
fonmrtion l f gni th~ shale! and l f n1e5tone 

Preuss Redbeds/ Red, brown, and o~ calcareous siltstone, nudstone, 
Stlllf) Sardstcne Md sendstone, and SC11J1 beds of rock salt 

Jura&sic 
Mn Creek Ueht gray to black limestone and sh9le fn the "f'P8I' 
lf.astCJne part, an:t red end yellow stltatam and limstone below 

Nugget Pink to salllDn crossbedded wfve sandstane, and a few ... sandstone beda of red am bl'Olln nmtcne fn lower part . 
Ankareh Red and purplish, c:alcoroous si l tstcne end red to light 

Triassic Redbeds tan sandatone wtth scoe beds of red to gray limestone 

lhaynes L isht to ditrk gray, sandy limestone and greenfsh .. gray 
Lfmestone calcareous siltstone with some greenish clay 

WOOdside Red and orange aMycirtttc siltstone ard rulatcne wtth 
Fonnatfon a few beds of red awdstone ard gray l tmestone 

Otnwoody Dull greenish-gray calcareoue sl l tstone and shale, grey 
Fonnation to tan dolQQf te wd thin beds of .-.hydrfte In upper part 

Permian PhosP.orfa Gray, ~herty, dolcxnttic l illl9$tone ard chert in "f)p9r 
F°"""tion' part Sid dart SJhotphatfc shale aid siltstone below 

Pemayl vanf an Wells Buff, thf dc·bedded, resistmt sandstone with bedl of 
Fonatfan dolcnftlc tfmestcne and afltstone fn the ...,.,er part 

Amsden Red to )'9llow •il tatone, audstone, shale, and sandstone 
~ Fonnatfon fn the lower r-rt. and gray, cherty l finestone above 

Mlnfaafppfan ·Madison Grey; thln·bedded to ...-fve cblotnite end dolcmitf c 
Fo,..tion l iamtons with· aolutf on breccf a in the ~ part 

DeVonian Darby Red, yellow n black, sandy, calcareous sfltstone, and 
forutf on dark gray U88fve dolcdte aid lfmestu. 

ordovlc:i en Bigham Lfght to lledfus gray, IDl8&iW dolciadte and dolOllf tfc 
Dolcmite lfmestone with tcJll9 beds of·dark gray doLClllfte 

Gallatfn Gray n tan ..ntled lfmestGne, 111i8Plve ancJ. dolcattfc 
cad»rfan LtP18Stone f n the ~ part ant th t~bedded and calcftlc below 

Gras Ventre Gretnfah gray micaceous shale and ool f.tf c l fmeatone f n 
Fomatf on UJPr and lower parts vtth mottled l f nistone f n IDfddle 

Figure 2. Stratigraphic Colutn for the star Valley Area (adapted fran lmlay, 1967; Kilnilel, 1954; 
Sando, 1977: Lines and Glass, 1975; an:I Rt.bey, 1973) 

II-2 



I 
I 
:r 

... 

I 
f 
·~ 
11 
I 
il 
il 
I 
j] 

' j 
j 

' t 
·j 
j 

Limestone and dolomite make up the majority of the 
Paleozoic section, with less er amounts of sandstone, 
siltstone, and shale. over 1000 feet of sandstone and 
dolomite have been reported in the Pennsylvanian Wells 
Formation (Rubey, 1958). 'l'he Amsden Formation, composed of 
siltstone and mudstone, with several prominent limestone 
members, underlies the Wells Formation. The Mississippian
aqe Madison Formation contains approximately 1200 feet of 
massive to thin bedded limestone and dolomite. The upper 
part of the Madison consists of a limestone solution brec
cia. The Ordivician-aqe Biqhorn Dolomite consists of up to 
600 feet of limestone and dolomite. 

Struct ure 

Ground-water flow can be influenced by structural 
deformation in the following ways: 

1. Juxtaposition of permeable and impermeable beds by 
faultinq can retard ground-water flow; and 

2. Foldinq and faultinq can fora secondary perme
ability, thus enhancing· ground-water flow. 

The Salt River Ranqe is an uplifted block of folded 
and faulted Paleozoic and Mes ozoic strata exposed at the 
northern end of the Wyominq Thrust Belt, and forms the 
eastern boundary of Star Vall ey. The range was uplifted 
and thrust northeastward on the Absaroka Thrust during 
Cretaceous time (Oriel, 1985) . This deformation resulted 
in a series of north-south trendinq anticlines and syn
clines, many of ·which are tight ly folded and overturned. 

The Star Valley normal f ault marks the western marqin 
· of the Sal.t River Range. A ramp in the underlyinq Absaroka 
thrust localized the normal f ault along which the adjacent 
valley has been downdropped. The .amount of displacement 
along the star Valley normal fault is unknown. Post
thrustinq extension produced an echelon fault confiqura
tion. The fault configuration resulted in a westward pro
trusion of Mesozoic strata into the valley. 
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CHAPTER III 
REG~ONAL AQUIFER SYSTEMS 

In this report, an aquifer is defined as: 

"A formation , group of formations, or part of a 
formation that contains sufficient saturated permeable 
materials to yield significant quantities of water [in 
excess of 100 gpm) to wells and springs (modified from 
Lohman and others , 1972)." 

Four aquifer systems have been identified in the study 
area. The hydrostrati qraphic column is shown on Figure 3 . 
The aquifer systems are in descending order: 

1. Quaternary aquifer system 

2 • Tertiary aquif er system 

3. Jurrassic-Permian aquifer system 

4. Paleozoic aqui fer system 

Qµater nary Aquifer System 

The Quarternary aquifer system is composed of the 
saturated parts of the unconsolidated sands and qravels of 
stream and alluvial f an deposits. The majority of the 
wells in Star Valley utilize this aquifer. Well yields 
range from a few gpm to 1200 gpm (Lines and Glass, 1975; 
Wyoming state Engineers Office data). Walker (1965) cal
culated trans:missivity values of 82,500 and 370,000 gallon 
per day per foot (gpd/ ft) for wells on the east and west 
side of the Upper Star Valley, respectively. Specific 
capacities from pump tests on two wells in Star Valiey 
ranqe from 27.4 to 54 .2 gallo~s per minute per foot of 
drawdown (gpm/ft) (Wal ker, 1965). For municipal and irri
qation wells having diameters ranqinq from 12-18 inches, 
Lines and Glass (1975) ~ive specific capacities in the 20 
to BO gpm/ft range. Domestic wells having diameters of 6 
inches rarely have specific capacities greater than 10 
qpm./ft. 

Interbedded clays and silts, especially close to the 
mountain front, form discontinuous confining layers which 
host perched water. At some locations, the perched water 
is under confined c onditions. However, the bodies of 

III-1 
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'GEOLDGIC GBl.OGJC FORMTI<* llYDROLOGIC AQUlfER 
PERIOD SYMBOL CHARACTER SYSTEM 

Q.lahmwy Aqutfer Quaternary 
systm 

Terttary Salt lake Aquifer Tertiary 
Focmtfon System 

Preuss Redbeda/ Aquttard 
s~ Sandstcna 

Juraaaf c 
Twfn creek AqUffer 
Lfmstona 

Nugget Aquifer ... San:lstone . 
Ankarth Aquifer 

Triassic Red>eda 
Jurassic-

Thayne$ Aqlrifer Pemian 
LiJJeStone Systf!ll 

Woodside Aql.litard 
Fonnatlon 

Df rMOOdy Aquitard 
Fot118tlcn 

Perm .. Phosptorla Aquffer 
Formttcn 

Pern&ylvenian "8lla AIJrifer 
Formation 

Amsden Aquifer - Formtfon . 
Paleozoic 

Mt sstsaf))ptan Madf80ft 
Fonnatfon 

~tfer Systea 

DeYonfan Darby Aquifer 
foratfon 

ordoriclan If th«n Aquifer . . .- ... Dolatfte ... "' ·--

Gallatin ._ ~fer 
CMbrfan Lfmettene 

Gras Ventre Aquttard 
FonWtlan 

Figure 3. Hydrostratfgraphtc colum For Rock units exposed on the Surface or in \tells In Star 
Valley (modified f ron ltne& and Glass, 1975; Ahern ,tt el., 1981) 
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perched water are not l aterally extensive and can be easily 
depleted (Walker, 1965). The Salt River qains water 
throuqhout its reach in star Valley by the input of streams 
oriqinatinq in the adjacent highlands, and from qround 
water in the alluvial material. Discharge through springs 
and seeps are comm~n i n some areas. 

Recharqe to the Quaternary aquifer system occurs from 
infiltration of water from surface streaJas originating in 
the adjacent highlands , irrigation canals, snow melt, and 
rain. 

Terti arv Aqqj.te;- SVStem 

Deposits of Terti ary age underlie Quaternary deposits 
throughout 111ost of star valley. 'l'he Salt Lake Formation is 
exposed along most of the Salt River Range mountain front 
in the Lower star Val ley and on the western side of the 
southern portion of the Upper Star Valley. Most wells 
completed in the Terti ary aquifer yield less than 20 gpm 
(Lines and Glass, 1975). However, some wells which are 
probably producing from the Salt Lake Formation have yields 
much greater than this . 

Larqe capacity wells completed in the $alt Lake 
Formation generally require interception of secondary 
permeability. Fractures present in the salt Lake Forma
tion may have resulted from rotation of the valley into the 
star Valley normal fault. The extent of the fractures is 
unknown. In areas where the Salt Lake Formation is not· 
fractured, it appears t o act as a confining layer to under
lying aquifers. This characteristic is particularly evi
dent along the western side of the upper valley where 

'· . •spring lines• form along the contact between the Salt Lake 
Formation and underlying Jurassic-Permian Aquifer System. 

The . recharge area for the Salt Lake Formation is 
relatively small. Recharge occurs primarily by 'infiltra
tion of runoff from s now pack and precipitation on the 
outcrops of Salt Lake Formation in the study area. For 
this reason, sustained, large-volume yields are expected 
only where the Salt Lake Formation is in hydraulic commu
nication with adjacent aquifers. 
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The Jurassic-Permian aquifer system contains saturated 
parts of the Twin Creek Limestone, Nugget Sandstone, An
kareh Redbeds, Thaynes Limestone, and Phosphoria Formation. 
The Nuqqet sandstone has spring flows in the reqion that 
exceed 1000 gpm (Lines and Glass, 1975: Ahern §.:t. al., 
1981). Transmissivity values for the Nugget Sandstone ranqe 
from 1.9 to 186 gpd/ft (Ahern et Jll., 1981). Flows up to 
900 gpm occur in the Thaynes Limestone. 

sprinqs in the Twin creek Limestone have flows up to 
60 gpm. The lower Twin creek Limestone is probably hy
draulically connected to the underlying Nuqget Sandstone. 
Hydraulic connection may also occur between the upper Mes
ozoic rocks and overlyinq younger strata. The Preuss Red 
Beds overlie the Twin Creek Limestone and unconf ormably 
underlie the Salt Lake Formation. Saline strata within the 
Preuss Red Beds and the Dinwoody Formation, can raise TDS 
levels in ground water of adjacent aquifers considerably. 
The Phosp~oria Formation can produce tnod·erate amounts of 
water if fractured (Lines and Glass, 1975). Within Star 
Valley, however, the Phosphoria Formation occurs at con
siderable depth. Recharge to the Jurassic-Permian aquifer 
system may oriqinate from the south along strike by infil
tration of runoff from snow pack and precipitation on out
crops. 

Paleozoic Aquifer system 

The Paleozoic aquifer system includes parts of the 
Wells and Amsden formations, the Madison Limestone, the 
Darby Formation# the Bighorn Dolomite, and the Gallatin 
Limestone. Fracture permeability and. solution widening 
are important features of these aquifers. Well and spring 
yields in the region can be large with spring flows as high 
as 40,000 gpm (Lines and Glass, 1975: Ahern et al., 1981). 
Rocks of the Paleozoic aquifer system typically crop out 
along the eastern parts of the Salt River Range. Notewor
thy outcrops of the Madison Limestone also occur in the 
Lower (northern) Star Valley near the Town of Freedom. The 
aquifers have been at lea~~ partially severed by the Star 
Valley normal fault and, in selected areas, have been dis
placed against Tertiary and Quaternary deposits. Hydraulic 
connection m-ay exist between the various aquifer systems in 
these areas. 
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CHAPTER IV 
SITE .SELECTION 

Information reqardinq the geology and hydroqeology of 
the Star Valley was obtained from numerous sources includ
ing uses Water Supply Papers and maps, USGS Hydroloqic 
Investigations and Atlases, aerial photographs, personal 
communication, and fie ld investiqations. It is noteworthy 
that considerably more information was available for the 
upper (southern) part of the valley than the lower valley 
(see Figure 1). For this reason, site selections in the 
Freedom and Etna areas (lower valley) were based heavily on 
brief field reconnais sance and information provided by 
local land owners and residents. 

The numerical or derinq of well sites beqins in the 
upper valley but does not denote a quantitative ranking or 
site preference. The listed sites are simply prospective 
drillinq sites and exhibit characteristics favorable to 
development of qround water. Table 2 provides an overview 
of the screening criter ia as applied to each well site. 

Smoot 

The community of Smoot presently receives its water 
supply from two springs . The springs are located in Spring 
creek canyon east of Smoot and both issue from the Twin 
Creek Limestone. Combined, they deliver approximately 210 
gpm of excellent qualit y water. The projected need for the 
Sm.oot community is 520 gpm; therefore, an additional 310 
gpa is desired. 

smoot is in the southeastern portion of the Upper Star 
Valley and is situated on alluvial material near the Star 
Valley Normal Fault (see Figure 4). A small north
south trending anticli ne is located approximately 1/2 mile 
east of Smoot and is evident near the mouth of Sprinq creek 
and Dry canyons. The Twin creek Limestone covers the 
flanks of the anticline but is breached near the mouths of 
Dry Canyon and Sprinq creek Canyon where the Nugget Sand
stone is exposed along the anticlinal crest. one of the 
Smoot water supply spr inqs issues at the contact of these 
two formations approximately 3/4 mile upstream from the 
mouth of Sprinq Creek Canyon. 

The . creek in Dry Canyon southeast of Smoot sinks into 
a fissile, arqillaceous section of the 'l'Win Creek Limestone 

- about 1/2 mile up the canyon, close to a point where dip 
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direction chan9es along a major synclinal axis. West of 
the synclinal ~xis, the units comprising the Jurassic-Per
mian aquifer system dip to the east and project out of the 
ranqe aboVe the valley floor i ndicating that recharqe areas 
are likely separated from suitable drilling sites to the 

·west. Farther south of Smoot, however, these same units dip 
approximately 35-50° west, under the valley floor. The 
presence of springs and s i nks within the TWin creek 
Limestone and the Nugqet Sandstone· is evidence that these 
units are saturated at depth i n this area. Specific conduc
tance values for water samples from these units range from 
305 to 393 µmhos/Clll at 25~c, indicating that water quality 
should be acceptable. 

Approximately 2 miles northwest of Smoot, along the 
Gannett Hills, is a relatively extensive outcrop of the 
Salt Lake Formation. No pr oducinq wells are known to 
be completed in this formation in this area. The outcrop 
parallels a projected syncli nal axis from the south, but 
little surficial evidence o f this syncline exists. The 
Salt Lake Formation dips appr oximately 15-30° to the east. 
However, due to the apparent l ack of secondary permeability 
within the Salt Lake Formati on in this area, a well com
pleted in the Tertiary Aquifer System may not have 
sufficient capacity to meet Snoot requirements. 

Bxistinq alluvial wells i n the vicinity of Smoot ranqe 
from 40 to 280 feet deep with reported yields from 4 to 25 
gpm. The water quality ·in these wells is reported to be 
good to excellent (Wyominq s tate Engineers Office data). 
Based on permitting records , up to 50 alluvial wells are 
expected to exist in the Snoot community. 

Site 1 is located approximately 3/4 of a mile south
southeast of Smoot and would provide opportunity to 
examine a combination of the Quaternary Alluvium, Twin 
creek Limestone, and Nugget Sandstone units (see Figures 4 
and 5). The anticipated depth is 250 to 350 feet for an 
alluvial well and 6GO to soo· f eet for a test well penetrat
ing the Jurassic-Permian uni ts. This well site could be 
relocated approximately 1 mil e directly west, allowing the 
Salt Lake Formation to be examined at a depth of about 
400 to 500 feet. However, there is little evidence of 
saturation within the Salt Lake Formation at this location. 
Althouqh it would be possibl e to drill to the Twin Creek 
Limestone or Nuqget Sandstone , at this alternate location, 
the total depth of the well would then increase by as much 
as 400 feet (800 to 1200 feet total depth). 

A potential for impact on existing alluvial wells 
is moderate if the alluvial aquifer is targeted. However, 
a deeper well completed in the Jurassic-Permian system is 
expected to minimize the potential for impact to existinq 
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wells and sprinqs. Drillinq accessibility is considered 
favorable ang the apparent recharqe area is suitable. 

Note: See Site 3 under Fairview as possible alternative. 

Fairview 

The Fairview community receives its water supply from 
campbell sprinq which has excellent water quality. Camp
bell Spring is located about 2 miles south of Fairview and 
issues near the contact between the Salt Lake Formation and 
the Twin Creek Limestone. Campbell Spring yields approx
imately 130 gpm. Based on projected use for Fairview an 
increase in supply of JOO gpm i s desirable. · 

Fairview is on the west-central side of the Upper star 
Valley. The projection of the axis of a major north-south 
trending anticline is located . about 1 1/2 miles southwest 
of town. Fairview is situated on alluvial material 
deposited in the crow creek, Spring creek and Salt River 
drainages (see Figure 6). An extensive outcrop of the Salt 
Lake Formation, dipping 15 to 30° east, extends for about 4 
miles south of Fairview. The J urassic-Permian units under
lie the Salt Lake Formation and dip steeply east toward the 
center of the valley. 

As indicated on Figure 7 , the Twin Creek Limestone, 
and adjacent formations are folded to form a syncline 
underlying the Salt Lake Formation; the synclinal axis is 
approximately coincident with the projected location of 
Fairview on the cross-section (see Figure 7). The Twin 
Creek Limestone is suspected to occur within 1200 feet of 
the surface at the east limb o·f the syncline and within 500 
feet on the west limb. 

Field investigation revealed that these units are 
likely saturated in this area and that the Salt Lake For
mation acts as a oonfininq l ayer. This information is 
supported by the presence of s everal medium-sized springs, 
in addition to Campbell spring , which are all located near 
the contact of the Salt Lake Formation and either the 
Stump/Preuss or the Twin Creek Limestone units southw~~t of 
Fairview. The specific conductance at one site was 422 
µmbos/cm at 2s0 c, indicating acceptable water quality. 
These sprinqs have all been developed by local landowners 
who report having water rights to them. 

Existing alluvial wells i n and around Fairview ranqe 
in depth from 55 to . 220 feet and have reported yields 
between 5 and 25 gpm. One well , 102 feet deep, is reported 
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to yield up to 400 gpm near the town center; however, this 
has not been verified. The water quality of these all'1vial 
wells is reported to be good to excellent (Wyominq State 
Enqineers Office data) 

An abandoned oil test well is located approximately 
3/4 of a mile south of Fairview on the outcrop of Salt Lake 
Formation (see Figure 6). The well is reported to be 
approximately 1900 feet deep and apparently encountered 
significant saturated strata at 1000 to 1200 feet below 
surface. The water level in the well is reported to have 
stabilized within 10 to 35 feet below the top of the cas
inq. Based on reported .depths,. it is suspected that the 
major water bearing zone is one of the Jurassic-Permian 
aquifers. As reported by the land owner, abandonment pro
cedures on the well were not extensive. It ;may be possible 
to uncover the well and examine it to verify depths and the 
occurrence of water. Modification and reuse of the well as 
a municipal water source is possible if the water-bearing 
zone is of sufficient capacity and quality. If abandonment 
of the test well precludes reuse, a small diameter test 
hole could be drilled in the vicinity in order to gather 
further data. 

Site 2 is located approximately 2 1/2 miles south
southwest of Fairview and is intended to al1ow examination 
of the Twin Creek Limestone unit of the Jurassic-Permian 
aquifer system (see Figures 6 and 7). The site is located 
on alluviun, overlying the east limb of the projected anti
cline. The anticipated depth to the Twin creek Limestone is 
500 to 800 feet. The recharqe area is large, and the water 
quality is expected to be 9ood1 drilling access is consid
ered favorable. The potential for impact to springs which 
issue near tbe contact of the Salt Lake Formation and Twin 
Creek Limestone, including Campbell Spring, is considered 
moderate. 

Site 3 includes all points along the line shown on 
Figures 4, 6, and 9. This site would allow examination 
of the Quaternary alluvial aquifer, the Salt Lake Forma
tion, and the Twin Creek Limestone. Evidence of saturation 
in these units is provided by springs issuing from the TWin 
Creek Limestone and reports of water at depth in the 
aforementioned abandoned oil well. The Site 3 line repre
sents the vertical projection of the_Twin Creek Limestone 
at its highest elevation beneath the alluvium. and Salt .Lake 
Formation {see Figure 7). A deep alluvial well may reach 
depths of 200 to 300 feet. The anticipated depth to the 
top of the Twin creek Limestone is 1200 feet at the north
ern end of the line and increases toward the southern end 
of the line. If the Twin creek Limestone were targeted, 
drilling would continue below 1200 feet until sufficient 
saturated thickness was penetrated. 
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The potential for impact to existinq wells is high 
for an alluvial well, and moderate to low for a d~eper 
well. Most wells in the area are shallow alluvial wells 
and are not likely to be affected by a well completed in 
the Salt Lake Formation or TWin Creek Limestone. However, 
a deep, large capacity well may affect some of the sprinqs 
issuinq from the Twin Creek Limestone up-gradient. It is 
possible that a deep well in this area wi11 flow due to the 
apparent confinement of the Twin Creek Limestone by the 
salt Lake Formation. If sufficient quantities of water can 
be produced, a well completed in the Twin creek Limestone 
could supply the towns of Smoot, Fairview, Osmond, and 
possibly Afton. 

Based on the available information, ground water. 
quality along the site 3 line is expected to be acceptable. 
However, due to the geologic structure and expected ground
water residence time associated with the Jurassic-Permian 
aquifer system, water temperature and total dissolved sol
ids concentrations may be elevated in the Twin-creek 
Limestone and deeper aquifers. The recharge area is 
extensive and drilling accessibility is considered favor
able • 

Osmond 

Dlscharqe from the spring which supplies the community 
of Osmond is estimated to be 350 gpm and is of exc~llent 
quality. The spring is located near the contact between 
the Twin Creek Limestone and the Huq9et Sandstone, approx
imately 2.0 miles up Dry Creek canyon, east of Osmond. 
Based on projected demand for the Osmond community, a 
supply increase of 470 gpm is optimal. 

Osmond is located at the eastern ed9e of Star Valley, 
on the down-thrown side of the star Valley Normal Fault 
(see Figures 7 and 8), and is situated on alluvial mate
rial. The axial projection of an overturned syncline trend~ 
ing north-south is mapped approximately 1 1/2 miles east of 
Osmond in the Jurassic-Permian units. In addition to the 
Osmond sprinq, several smaller sprinqs are located farther 
up Dry creek canyon. These sprinqs and seeps issue from 
the Thaynes Limestone and the Nugget Sandstone. Reports 
of springs in Mikes Hole creek (issuinq from the Twin Creek 
Limestone) could not be verified. Althouqh various units 
of the Jurassic-Permian aquifer system appear to be satu
rated in selected areas east of Osmond, displacement along 
the Star Valley Normal Fault has likely severed hydraulic 
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connection with their continuations under the alluvium near 
Osmond. For this reason, exploration of the Jurassio
Permian aquifer system near Osmond is not favored. 

Alluvi~l wells in the vicinity of Osmond yield between 
7 and. 25 gpm and ranqe in depth from 101 to 325 feet. The 
water quality in these wells is reported to be good to 
excellent (Wyoming State Engineers Office data). 

Site 4 is located approximately 1/4 mile north of the 
Osmond community (see Figure · 8). This site would allow 
exploration of the Quaternary Alluvial aquifer. The anti
cipated drilling depth is 300 to 400 feet. Although the 
alluvial recharqe area is large, there is moderate to high 
potential for impact to existing water rights, due to the 
propensity of shallow, alluvial wells in the area. Drill
ing accessibility ··and conditions are considered favorable. 

Note: see site 3 under Fairview as possible alternate. 

Afton 

The community of Afton ·receives its water supply from 
several sprinqs in the swift · creek canyon area. The 
sprinqs all issue from the Paleozoic aquiter system and are 
reported to' have excellent water quality. . . 

Afton is situated on alluvial material alonq the Star 
Valley Normal Fault on the eastern side of the valley, near 
the mouth of swift Creek Canyon (see Figures 9 and 10). 
Numerous sprinqs are found in most of the canyons alonq the 
Salt River Range and issue from the Twin creek Limestone, 
the Nugget sandstone, and the ·Ankareh Red Beds. Specific 
conductance values of one of these sprinqs was 413 ~mhos/cm 
at 2s0 c. However, as ·with Osmond farther south, hydraulic 
continuity of these units across the Star Valley Normal 
Fault is questionable, and drilling access in the canyons 
is extremely difficult. 

Alluvial wells in and around Afton ranqe in depth from 
69 to 250 feet and yield between 10 and 25 gpm. Records 
indicate two wells produce water from depths of about 150 
feet below grade and yield in the range of 125 to 300 gpm. 
The water quality of all of these wells is reported to be 
qood to excellent (Wyoming State Enqineers Office data). 

Site 5 is located approximately 1/4 mile north of 
Afton and would utilize the Quaternary Alluvial aquifer 
system (see Figures 9 and 10). The anticipated 
drillinq depth is 250 to 350 feet. There is a potential 
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for impact on·existinq alluvial wells. Drillinq aooessi
bility and conditions are considered favorable. 

Note: See site 3 under Fairview as possible alternate. 

Groyer 

The Grover community presently receives its water 
supply froa a combinat ion of three sprinqs and one weli. 

·The sprinqs yield a t otal ~f 42 gpm. Two issue from the 
Twin Creek Limestone and the remaining spring issues near 
the contact of the Salt Lake Formation and the Ankareh 
Red Beds. The well i s located near the center of town and 
can deliver up to 150 gpm using the current pump system. 
The water from both sources is considered of excellent 
quality. The projected need for the Grover community is 
for an additional 290 gpn. 

Grover is in the northeastern portion of the Upper 
Star Valley and is situated on alluvial materials just west 
of the star Valley Normal Fault (see Figures 11 and 12). 
Located east of the normal fault is a series of overturned 
anticlines and synclines which complicate the stratigraphy 
of the area. The Jurassic-Permian beds dip primarily to 
the east and project out, above the va1ley floor. A.small 
section of the Twin cr eek Limestone that dips westward is 
severed by the Star Valley Normal Fault and may be found 
at considerable depth beneath the valley floor. 

Approximately 1 1/2 miles north of Grover is an ex
tensive outcrop of the Salt Lake Formation which dips to 
the south. Two wells have penetrated the Salt Lake Form
ation in this area. s aturated strata were reported in one 
well at a depth of approxi:mate1y 300 . feet; drilling con
tinued to 660 feet but no additional significant water 
bearing strata were penetrated. The well is unused at this 
time. The quality was reported as good by the well's 
owner. Only scant inf ormation is available on the second 
well. It is approximat ely 85 feet deep and contains stand
ing water at an unknown depth. Additionally, there are re
ports of small seeps on the western edqe of the outcrop. 

A second outcrop of the Salt Lake Formation is located 
approximately 2 miles northeast of Grover. Several small 
springs issue from this outcrop. Specific conductance 
values from one of these springs was 290 µmhos/cm at 25°c. 
Although this outcrop of the salt Lake Formation is not 
hydraulically connected to the latter, the presence of 
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sprinqs are evidence that the Salt Lake Formation is satu
rated at depth, and may offer development potential in 
this area. 

Alluvial wells in the vicinity of Grover range from· 5 
to 280 feet deep and yield between 10 and 85 gpm. There 
are several reports _of shallow, flowinq wells in the area. 
Water quality is reported to be good to excellent (Wyoming 
State Engineers Office data) • 

Site 6 is located at the southeastern corner of town 
and targets the Quaternary Alluvial aquifer system (see 
Figures 11 and 12). Anticipated depth of the well is 
200-300 feet. There is a h i gh potential for impact on 
other alluvial wells in the area. Drillinq accessibility 
and conditions are favorable. 

Site 7 is located approxi mately 1 1/4 miles north of 
Grover (see Figures 11 and 12 ) and would provide explora
tion of the Quaternary Alluvi um and the salt Lake Forma
tion. The site is on the alluvium, but a well 400 to 500 
feet deep will penetrate the Teritary aquifer system. It 
is anticipated that the Salt Lake Formation is saturated at 
depth, as indicated by the wells in the area and the re
ported seeps and sprinqs. Additionally, the alluvium. is 
known to be saturated in this end of the valley. Plowing 
alluvial wells are reported i n the area around the site. 
There is a low to moderate potential for impact to sur
rounding wells and sprinqs. Drilling accessibility and 
conditions are favorable. 

Freed om 

The community of Freedom receives its water supply 
from a municipal water well l ocated in the Jai.ddle of the 
town. The well capacity is 200 gpm and the water quality 
is acceptable, although somewhat hard. 

Freedom is in the central western portion of the· Lower 
star Valley and is situated on alluvium (see Figure 13). 
South of town, several isolated outcrops of Madison 
Limestone form hiqh knolls which are likely associated 
with normal faultinq. Numerous sprinqs exist in the area 
and issue from a variety of geologic units including the 
alluvium, the Salt Lake Formation, and the Twin Creek 
Limestone. The water quality is reported to be excellent. 
Additionally, there are reports by local landowners of 
several artesian wells which were drilled and subsequently 
abandoned by a geothermal exploration company in the early 
1980's. These wells likely penetrated the alluvium and/or 
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the Salt Lake Formation. No additional information about 
these wells is available. 

Alluvial wells in and around Freedom range in depth 
from 40 to 175 feet and yield between 5 and 25 gpm. sev
eral wells in the area have reported yields of soo gpm 
from the alluvium. The water quality in these wells is 
reported to be qood to excellent (Wyoming State Engineers 
Office data). 

Site 8 is located approximately 1 mile southwest of 
Freedom (see Figure 13). The target formation at Site 8 is 
the Quaternary Alluvium with potential to explore the 
Salt Lake Formation and Twin creek Limestone. Drillinq 
depths to the Tertiary and Jura ssic-Permian Aquifer systems 
are unknown due to the pauc ity of geo1oqic information 
available for the area. The a r ea has standing water on the 
qround surface -a.t some tines durinq the year and is sur
rounded by numerous springs. The anticipated depth of an 
alluvial well is 200-300 feet. The-site is situated on the 
alluvium and there is a potenti al for impact on surrounding 
springs. Drilling accessibility~ considered favorable. 

Site 9 is located 3/4 mile west of Freedom and is 
situated on the alluvium near the contact with the Twin 
Creek Limestone (see Figure 13). The anticipated drilling 
depth is 200-300 feet for an alluvial well. The site is 
adjacent to an area where a flowing well was drilled by the 
Geothermal Exploration company mentioned earlier. The al
luviWll and underlying units are therefore believed to be 
saturated. If the alluvium does not provide adequate 
quantities of water, a deeper well (exact depth unknown) at 
the same location, penetrating the Jurassic-Permian or 
Paleozoic aquifer systems, may provide the necessary quan
tities of water. There is potential for impact to exist
inq wells and sprinqs. Drilli nq accessibility is consid
ered favorable. 

The community of Etna is currently usinq Wolfley and 
Lee Springs as their water supply. The two springs supply 
a total of 395 gpm. The springs are located east of Etna 
-and issue from the Paleozoic aquifer system. The reported 
water quality is excellent. There is no projected need for 
the community of Etna. 

Etna is located in the north-central portion of the 
Lower star Valley and is situated on alluvium (see Figure 
14). Rocks of the Paleozoic aquifer syste.m form the core 
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of the Salt River Range to the east and are saturated in 
selected areas. The specific conductance value of a Madi
son Limestone sgrinq located 2.5 miles east of Etna was 281 
µnhos/cm at 25 c. However, due to the star Valley Normal 
Fault, the Paleozoic aquifers are anticipated to lie at 
considerable depth beneath the valley floor and may be 
hydraulically isolated from recharqe areas to the east. 
For these reasons, a well completed in the Paleozoic aqui
fer system does not appear feasible in the Etna area. 

An outcrop of the .Salt Lake Formation is located 
approximately 2 1/2 miles west of Etna. Several small 
sprinqs are found in this area, but the formation is 
larqely unsaturated based on conversations with local 
landowners and residents. 

Alluvial wells in and around Etna range in depth from 
50 to 165 feet deep and yield between 8 and 25 gpm. The 
water quality in these wells is reported to be good to 
excellent (Wyoming state Engineers Office data). 

site 10 is located near the center of Etna (see 
Figure 14). It would utilize the QUaternary alluvial 
aquifer. The anticipated depth is ·aoo to 300 feet. The 

. . · ~ Sa1t ~e Formation underlies _: the . alluvium,. but no infor
mation on the potential for saturation of this unit is 
available for the Etna area. There is a potential for im
pact on other alluvial ·'i-ells in the area. However, the 
recharge area is extensive, and may help mitigate· the 
potential for impact to existinq wells and sprinqs. Addi
tionally, adjustment of the well location fUrther from 
existinq wells will reduce the potential for impact to 
wells and sprinqs~ Drilling accessibility and conditions 
are ·favorable. 
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