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OCCURRENCE OF WATER
Rocks of Unit 1 will yield water only where there is
permeability due to weathering and (or) fracturing. Weather-
ing generally does not greatly affect the rocks deeper than
100 feet, and openings that result from fractures tend to
decrease in both size and number with depth; therefore, little
additional water is obtained by deep drilling.

QUALITY OF WATER

Water samples for analysis were collected only in the out-
crop area; wells outside the outcrop area are not known to
yield water from Unit 1. The relatively insoluble character of
the rocks results in water with low dissolved-solids content.

The concentration of dissolved solids is generally less than
500 mg/l1 (milligrams per liter); calcium and bicarbonate are
the main constituents. In general, the water is of excellent
quality for domestic, stock, and irrigation purposes. Pollution
may be a problem in some areas where water may move
through fractures directly to a well from contaminated
sources such as septic tanks and corrals.

UNIT 1

POTENTIAL FOR DEVELOPMENT

Wells that yield about 5 gpm (gallons per minute) can be
developed throughout the outcrop area; however, because of
the variation in permeability and thickness of permeable
material, many wells drilled in random exploration would be
unsuccessful. Weathered material is relatively thin in areas of
high relief because of the rapid rate of erosion; therefore,
steep valley sides and narrow ridges should be avoided in
selecting well sites. The best areas for exploration are the
broad interstream divides, valley bottoms, concave slopes,
and other areas of low relief. Valley bottoms may have thick
weathered zones. In addition, the material beneath the valley
may be more permeable because the valley may occur along
lines of fractures.

Davis and Turk (1964), in a study of wells in rocks similar
to those in this unit, suggest that domestic wells should be
less than 250 feet deep and wells of larger production should
be less than 600 feet deep because the decrease in permea-
bility with depth increases the unit cost of water with depth.
They further 'state (p. 11) that the optimum depth of
domestic wells, in many places, will be less than 100 feet.
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EXPLANATION

Area where unit crops out

Area where unit occurs
in the subsurface

Area where unit can be penetrated by
drilling 1000 feet or less. (See text)

Area where unit is not present

SYMBOLS FOR DATA POINTS

o o

Well Spring

12 abc 1, section number segment of well or spring number.

Well or spring
for which chem-
ical analysis is
given

0il well for which

analysis of water

produced with oil
is given

; 4 65
/1 _¢_26
0il well, or oil
test, showing depth
to top of unit,
in feet

Well and

springs referred to in this report are numbered according to their lo-
cation within the Federal system of land subdivision. The first segment
of the number is the township (north); the second number segment is
the range (west); the third number segment the section, which is fol-
lowed by a first letter designating quarter section, a second letter, if
shown, designating quarter-quarter section, etc. (a-NEY;,, b-NW1, c-

SW,d-SEY).

Well 30-80-10 dbc 2, for example, is in the SWY, of

the NWY; of the SEY, of section 10, Township 30 North, Range 80 West.

The number 2 indicates that this is the second well inventoried in the

quarter-quarter-quarter section.
D100, depth of well in feet.
W+51, depth to water below, or head of water above ( +), land surface,

in feet.

F10, natural flow of spring or artesian well, in gallons per minute.

Y100, yield of well by pumping, in gallons per minute; generally not the
maximum yield possible.

K700, specific conductance of water, in micromhos per centimeter at 25°C.

E, estimated
?, questionable

QUALITY OF WATER

Cations

Magnesium (Mg) ‘
Calcium (Ca) @

Sodium (Na)

Anions

Bicarbonate (HCO,)
Sulfate (SO,)
Chloride (Cl)

Center of diagrams are color coded to indicate the major cation, or anion,

n milltequivalents per liter.

If no single cation, or anion,is dominant

but two or more are nearly equal, those that are equal are shown.

GEOLOGIC SOURCE

If geologic source is not indicated, the exact source of water is uncertain.
Water is from one or more formations in the unit.

Unit 4

Kcv-Cloverly Formation
Jm-Morrison Formation
Js-Sundance Formation

Unit 3

Re-Chugwater Group

Ps-Satanka Shale

RPge-Goose Egg Formation

Unit 2

PPc-Casper Formation
PPt-Tensleep Sandstone
Mm-Madison Limestone

Unit 1

p€r-Precambrian rocks

Summary of lithology and distribution.

Subdivision

Lithology

Distribution

Cloverly Formation
(Kev)

Morrison Formation
(Im)

Sundance Formation
(Js)

Nugget Sandstone

Sandstone and gray to purple shale. Sandstone conglomeratic in places.

Shale and claystone, variegated red and green; fresh-water limestone and sandstone. | The formation is 200 to 300 feet thick in most of the area; thickens to the south.

Sandstone, siltstone, and shale with small amount of limestone.

Sandstone, red and gray, and pale red to red siltstone and shale.

The tormation averages about 100 feet thick in the area.

The formation thins from about 230 feet in the Freezeout Mountains to 54 feet at
Red Mountain (Pipiringos, 1968, p. D8).

The formation is present near Seminoe Dam but is absent eastward in the Shirley
and Freezeout Mountains (Pipiringos, 1968, p. D16—D18). Thickness of the
formation in the area probably does not exceed 50 feet.

L Chugwater Group (kc)

Jelm Formation

Alcova Limestone

Red Peak Formation

Goose Egg Formation and
equivalents

Shale, sandstone, and siltstone; colors are dominantly reddish brown except in the
upper part of the formation where light-colored, massive, crossbedded sandstone

is present.

Limestone, thin-bedded; forms resistant hogback and dip slopes.

Siltstone and silty claystone, very fine grained sandstone and sandy siltstone, red.

Shale and siltstone, red, with interbedded limestone and gypsum. In the Laramie
area, the Forelle Limestone and Satanka Shale(Ps), are equivalent to rocks in the
lower part of the Goose Egg. Rocks equivalent to the upper part of the Goose
Egg are poorly exposed (Maughan, 1964, p. 55) and are mapped as part of the

Chugwater Group.

The formation ranges in thickness from 360 feet near Seminoe Dam to 25 feet near
Casper (Pipiringos, 1968, p. 13), and averages about 200 feet thick. The forma-
tion is absent south of Saratoga.

The Alcova Limestone is about 20 feet thick near the town of Alcova and 14 feet
thick in the Freezeout Mountains. The formation is absent at Flattop anticline
and is not known to occur in the southern part of the area.

The formation is about 600 to 700 feet thick.

The formation is 380 feet thick near the Goose Egg Post Office (Burk and Thomas,
1956, p. 5) but thins southward to about 250 feet of equivalent strata at Red
Mountain near the State line in the Laramie Basin.

Casper Formation
(PIPc)

Amsden Formation

Madison Limestone
(Mm)

Sandstone, limestone, dolomite, shale, and arkose. Includes arkosic Fountain
Formation which is nearly 600 feet thick at the State line in the Laramie Basin
but wedges out to the north and interfingers with the Casper Formation (Peder-
son, 1953, p. 23). The Tensleep Sandstone (PIPt), which is laterally continuous

with and lithologically similar to the Casper, is also included.

Shale, red; sandy shale; and cherty carbonates.

Limestone, gray, cherty; massive in upper part; arkosic conglomeratic sandstone in

lower part.

The rocks are 500 feet thick in most of the central part of Albany County and
western Carbon County; elsewhere, they are generally 600 to 800 feet thick.

The formation is about 100 feet thick in the southwestern part of the area but is
absent in the Laramie, Shirley, Carbon, and Hanna Basins (Agatston, 1954,
p. 552).

The formation is nearly 500 feet thick in the northwestern part of the area but thins
southeastward and is absent south of a line extending approximately from the
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OCCURRENCE OF WATER

Water occurs in intergranular openings in sandstone,
arkose, and conglomerate; however, in many places, these
rocks are well cemented and little of the original inter-
granular openings remain. Water also occurs in zones where
the permeability has been increased by fracturing and
solution. Because strata of Unit 2 are massive and brittle,
they fracture when subjected to stress and, therefore, the
rocks may be very permeable in the vicinity of folds and
faults. Solution by circulating ground water is common in the
limestone of the unit and would be most apt to occur in the
vicinity of folds and faults.

QUALITY OF WATER
In or near the outcrop and in areas of high permeability
where ground-water circulation is good, the water has a
dissolved-solids concentration of less than 500 mg/l. The
water is predominantly a calcium bicarbonate type.
Crawford (1953, p. 133) listed 23 analyses of water from
the Tensleep Sandstone in oil fields where the rocks of this

unit are distant from the outcrop and at great depth. The
water from these areas is a sodium sulfate or sodium chloride
type and has a dissolved-solids concentration greater than
3,000 mg/l. The two deep wells, one of which is a producing
oil well, sampled for this investigation support Crawford’s
data.

POTENTIAL FOR DEVELOPMENT

Well yields in the order of 50 to 100 gpm can be developed
nearly everywhere the full section of the unit is saturated.
Yields of wells penetrating only part of the unit will be
proportionally smaller. Where the unit is fractured, wells
yielding as much as 1,000 gpm can be developed.

Water from several wells that reportedly tap only Unit 2
was similar in quality to that in Unit 3, which is of poorer
quality; this suggests that part or all of the water was from
rocks of Unit 3. Wells drilled into Unit 2 will yield better
quality water if they are constructed to exclude water from
the overlying Unit 3.
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i Wheatland Reservoir no. 2 through the town of Elk Mountain.
i’! Cambrian rocks Sandstone, dark red, quartzitic; conglomeratic in lower part. The rocks occur only as erosional remnants and, possibly, a wedge extending into
( AT the area a short distance from the northwest (Maughan, 1963, p. 26).
}f::::t;'l =
w Precambrian rocks Chiefly granitic and metasedimentary rocks. Present, either at the surface or in the subsurface throughout the area.
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Dissolved solids in the ground water sampled from this
unit ranged from 200 to 3,000 mg/l. The lower concentra-
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UNIT 4

OCCURRENCE OF WATER
A number of areally extensive sandstone beds in the unit
will yield water to wells. Some sandstone is only moderately
cemented, but, at some localities, it may be highly cemented
and, therefore, contains water only in fractures.

QUALITY OF WATER

The quality of water in this unit varies widely. Dissolved
solids range from approximately 100 mg/l to about 4,000
mg/l. The water with the lower dissolved solids occurs in the
Cloverly Formation. The water generally is a sodium bicar-
bonate or sodium sulfate type. The low calcium content of
the water, even in parts of the outcrop area, reflects a base-
exchange environment.

POTENTIAL FOR DEVELOPMENT
Wells yielding from 5 to 10 gpm can be developed nearly
everywhere the sandstones are saturated; maximum yields
will generally be less than 50 gpm. A number of holes drilled
for oil exploration in this unit have been converted to water
wells.
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