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CONVERSION FACTORS AND VERTICAL DATUM

For those readers interested in using the International System of
Units (SI), the following table may be used to convert inch-pound units
of measurement used in this report to SI units:

Multiply By To obtain

acre 0.4047 hectare (ha)

acre-foot 1,233.0 cubic meter (m3)

foot (ft) 0.3048 meter (m)

square foot (ft?) 0.0929 square meter (m?)

foot per mile (ft/mi) 0.1894 meter per kilometer (m/km)
foot per second (ft/s) 0.3048 meter per second (m/s)
cubic foot per second (ft3/s) 0.02832 cubic meter per second (m3/s)
foot per day (ft/d) 0.3048 meter per day (m/d)

inch (in.) 25.4 millimeter (mm)

mile (mi) 1.609 kilometer (km)

square mile (mi?) 2.590 square kilometer (km?)

National Geodetic Vertical Datum of 1929 (NGVD of 1929) is a
geodetic datum derived from a general adjustment of the first-order level
nets of both the United States and Canada, formerly called mean sea
level.



DIGITAL MODEL OF THE BATES CREEK ALLUVIAL AQUIFER

NEAR CASPER, WYOMING

By Kent C. Glover

ABSTRACT

A digital model was used to simulate ground-water flow within the
Bates Creek alluvial aquifer, southwest of Casper, Wyoming. Hydrologic
data collected during 1977 and 1978 were used to develop the flow model
under steady-state and transient conditions. Three scenarios for oper-
ating the stream-aquifer system were evaluated with the digital model.
The scenarios represent (1) no ground-water pumping, (2) pumping by all
existing wells, and (3) pumping by all existing and proposed wells. The
model simulations incorporated average values of stream discharge,
ground-water pumpage and water use as input parameters. A decrease in
the quantity of ground-water discharge to Bates Creek is predicted to
occur through 1988 as a result of pumping. The magnitude and timing of
the predicted decrease in ground-water discharge may differ from actual
ground-water discharge if hydrologic conditions through 1988 vary signi-
ficantly from the averaged input values used in the simulations. This is
particularly likely to occur if stream discharge entering the model area
is insufficient to prevent Bates Creek from flowing in its middle and
lower reaches.

INTRODUCTION

Bates Creek, shown in figure 1, has been a center for sheep and
cattle ranching since the 1880's. Extensive plantings of hay and alfalfa
have been irrigated with water diverted from Bates Creek and its tribu-
taries. The flow of Bates Creek has been totally appropriated since
early in this century.

A number of irrigation wells have been drilled near the creek to
supplement surface-water supplies, and more are planned in the near
future. The effect of developing ground-water supplies for irrigation on
the surface-water supply of Bates Creek and its tributaries is described
in this report. This investigation was made in cooperation with the
Wyoming State Engineer. The study area includes approximately 55 square
miles in southeast Natrona County. The area is bounded on the west by
the North Platte River and on the north and south by relatively imperme-
able shale of Cretaceous age. The eastern boundary was chosen to be far
enough upstream to be outside the influence of present and proposed
ground-water development.
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Purpese and Scope

The purpose of this investigation was to describe the interrelation-
ship of Bates Creek and its tributaries with the associated alluvial
aquifer. The specific objective of the study was to develop a digital
model that mathematically simulates the ground-water-flow system. The
model can be used to project the effect of present and proposed ground-
water pumping on streamflow and water levels in the aquifer.

Previous Investigations

Despite the extensive agricultural use of the Bates Creek Valley,
few water-resources investigations have been made. As a result, an
adequate data base for model development did not exist prior to this
study. Two studies that were useful in providing geologic information
are Crist and Lowry (1972) and Crist (1974). Streamflow has been mea-
sured at three gaging stations within the Bates Creek drainage. The mean
streamflow for the June through October low flow period at a U.§. Geo-
logical Survey gaging station, Bates Creek near Alcova, Wyo. (SE%SEX
sec. 1, T. 31 N., R. 82 W.) was 7.60 ft3/s. This average is based on the
years 1916 through 1924 and 1935 through 1961. The U.S. Soil Conserva-
tion Service operated two streamflow-gaging stations from 1974 through
1977 (Reuben Kammerer, written commun., 1978). The mean streamflow from
June through October at these two gaging stations was 12.2 ft3/s at Bates
Creek at Steinle Ranch (SE4NWY% sec. 29, T. 30 N., R. 80 W.) and 5.18
ft3/s at Corral Creek (SW%SW%, sec. 22, T. 31 N., R. 80 W.). The gaging
station, Bates Creek at Steinle Ranch, is outside the current study area.

GEOLOGY OF THE STUDY AREA

The Bates Creek Valley has been incised into relatively impermeable
shale of Cretaceous age and is filled with unconsolidated alluvial and
windblown deposits of Quaternary age (fig. 2). Thickness of the allu-
vium, as determined by drilling, ranges from less than 20 feet at several
locations to as much as 100 feet in areas where irrigation wells have
been developed. Terrace and flood-plain deposits of poorly sorted
clastic material range in size from clay to boulders. Test drilling
throughout the study area indicated that the alluvium along the North
Platte River and Bates Creek contains a large percentage of cobbles and
boulders, while alluvium along Stinking Creek generally is made up of
finer grained materials. Windblown deposits along the north boundary of
the study area consist primarily of fine-grained sand and silt.

HYDROLOGIC PROPERTIES OF THE BATES CREEK ALLUVIAL AQUIFER

The Bates Creek alluvial aquifer, as used in this report, includes
saturated material of Quaternary age along Bates Creek and its tribu-
taries. Alluvium along the North Platte River within the study area and
any saturated windblown deposits are also included. Cretaceous shale
underlies the aquifer throughout the study area, forming a relatively
impermeable base. The configuration of the base of the aquifer is shown
in figure 3. The aquifer is unconfined throughout the study area.

































































































































