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> The U.S. Geological Survey, in 1977, began a 5-year regional study
< ; of the High Plains aquifer, which underlies 174,000 square miles in eight
-3 States (Weeks, 1978). The study area and aquifer are described by
38 T.36N. Gutentag and Weeks (1980). As part of this regional study, Survey hydro-
- . logists in each of the eight States prepared interpretive maps describing
Ow the High Plains aquifer in their respective State. These maps were
I”' compiled to provide a basis for developing a computer model of the aqui-
- fer that will predict aquifer response to changes in ground-water devel-
3 o opment for the entire region.
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The purpose of this report is to provide a potentiometric-surface

map of the High Plains aquifer in Wyoming and to briefly deccribe the
~==-43° 00"

T 35N, geologic composition of the aquifer.
GEOLOGIC DESCRIPTION OF THE AQUIFER
.............. The High Plains aquifer, as defined in this report, consists of one
or more hydraulically connected geologic units of Oligocene or younger
age and underlies an area of 8,190 square miles in southeastern Wyoming.
Pre-Oligocene deposits (shaded areas on the principal map) are not
T A T.34 N. considered to be part of the High Plains aquifer; these deposits consist
g o2 B - of igneous, metamorphic, marine, and nonmarine rocks that range in age
2 from Precambrian to Focene. The geologic units of the High Plains aqui-
8 fer in ascending order are: the White River Formation of Oligocene age,
,,,,, o the Arikaree Formation of early Miocene age, the Ogallala Formation of
— ] late Miocene age, and alluvial deposits of Quaternary age.
x
8 The White River Formation, which 1is as much as 600 feet thick,
prs primarily consists of massive siltstone containing beds of sandstone,
T.33N, conglomerate, and volcanic ash. The White River is considered an aquifer
T.23N everywhere in Wyoming where it has sufficient saturated thickness to
yield water to wells.
The Arikaree Formation, which is as much as 1,000 feet thick, 1is
S——— predominantly a° fine-grained, massive sandstone that contains beds of
< siltstone, layers of hard concretionary sandstone, and thin beds of
¥ . volcanic ash. A coarse conglomerate occurs at the base of this formation
)] —4 5 in some places,
= T.32 N.
T.32 N The Ogallala Formation, which is as much as 300 feet thick, consists
w ‘ of a heterogeneous mixture of sand and gravel layers, silt and clay
z layers, and some thin limestone layers. The layers are cemented in some
places by calcium carbonate. This formation has been eroded from much of
B sam— the High Plains area in Wyoming.
Quaternary alluvium, which 1is as much as 200 feet thick (Crist,
4755 ol 1975, pl. 3), includes alluvial deposits underlying terraces and flood
///’m 4725 \‘_- \} T.3IN. pl'aina‘. These deposits consist of ‘Lenticular lz}yers', of.sand: gra\{el,
T.3IN =" 9 O_ \_ ®~G 675 J silt, clay, and boulders. This wunit occurs primarily in major river
' ffo\?‘ oNees3 | valleys.
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,4h\0 | The configuration of the potentiometric surface of the High Plains
\ aquifer 1is shown on the map. The aquifer boundaries on the west and
| o) T, 30N. north are the limits of the geologic units comprising the High Plains
| aquifer. The geologic units in the east and south extend beyond Wyom-
( ing's border,
The potentiometric-surface map was compiled primarily from potenti-

ometric-surface maps of smaller areas published in reports describing the
hydrology of the aquifer in southeastern Wyoming. For those areas where
- no potentiometric-surface maps were available from published reports, the
potentiometric contours were constructed from water-level data obtained
v B from the files of the Office of the Wyoming State FEngineer or from tabu-
: ’ lated data in the reports listed on the index map. In areas of sparse
water-level data, the altitude of the land-surface contour at the point
it crosses a perennial stream was used as the water—-level altitude.
These points were obtained from topographic maps and are designated 1in
the potentiometric-surface map explanation as stream sites.
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The potentiometric surface is considered to be representative of the
water level during 1981 for the Oligocene and younger deposits in the
High Plains area. Any significant changes in water levels, which are
principally due to irrigation withdrawals, have occurred in areas de-
scribed by the most recent reports. These reports are Crist (1977),
Borchert (1981), Crist (1980), and Lines (1976). Slight changes in water
levels have occurred during the time since data for these reports were
collected, however, the 1981 conditions are still represented by the
potentiometric-surface contours at the contour interval used on this map .
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The map shows that the potentiometric surface slopes eastward across
the High Plains area. Locally, this pattern of flow is altered by
ground-water discharge to streams such as occurs along the North Platte
River in Goshen County and along Sybille and Chugwater Creeks in Platte
County. The pattern of flow is altered in areas of ground-water divides
such as occurs along the northern boundary near the Nebraska State line.

EXPLANATION L 15 The general direction of ground-water movement is perpendicular to
the potentiometric contours in the direction of slope or hydraulic gradi-
' ent. The slope of the potentiometric surface ranges from about 10 feet
per mile in northeastern Goshen County to about 250 feet per mile in
T.26 N, ' southern Goshen County. Typically, the slope of the potentiometric
surface is between 20 and 30 feet per mile., The altitude of the potenti-
ometric surface declines from about 7,100 feet in southwestern Laramie
County to about 4,100 feet along the North Platte River in eastern Goshen
County.
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There is little exchange of water between the pre-Oligocene deposits
and the High Plains aquifer because the pre-0ligocene deposits generally
have a much lower permeability. The resistant pre-Oligocene deposits,
\T‘ZS N. such as crystalline rocks and limestone, form topographic highs; general-

ly, recharge areas occur where the High Plains aquifer is in contact with
these rocks, such as in the north-central and most of the western parts
of the area. 1In part of the area, however, the High Plains aquifer is
not in contact with the resistant rocks but is separated from them by
areas eroded down into less resistant pre-Oligocene rocks. The contact
between the High Plains aquifer and the less resistant pre-0Oligocene
deposits may be a barrier to flow because of the low permeability of the
less resistant rocks which results in steepening of the gradient, as
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