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ABSTRACT Geohydrology

To improve understanding of the hydrologic charac-
teristics of the shallow aquifer in the vicinity of the
Management Systems Evaluation Area site near Shelton,

The study area is underlain by between 45 and 75 ft
of sand and gravel deposits of Quaternary age. In general,
the bottom 35 to 40 ft of these deposits is saturated. The

EXPLANATION

m Nebraska MSEA site———_Area shown includes demonstration fields,
component research fields, and a buffer area
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drawn on the basis of these measurements. In addition,
historical data from U.S. Geological Survey computer files
and published reports were used to determine the approxi-
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general similarities. The average horizontal hydraulic the sand-and-gravel deposits of Pleistocene age generally 32 33

gradient in the shallow aquifer is about 7.5 feet per mile,
and the flow direction is to the east-northeast. The

water table declined 2 to 10 feet between June and Formation within the study area generally consists of lenses 2,038

September 1991, with the greatest decline occurring in and irregular beds of clay, silt, sand, gravel, and lime- 4 3 g

a wedge-shaped area south of the Wood River and north cemented sandstone. It is commonly the source of water for

of the Platte River. The 1991 water-table configurations domestic and stock use in the study area because concen-

appear to indicate that the aquifer either was discharging trations of nitrate in water from the Ogallala aquifer are 2,037 9 10 11 17

to the Platte River in this reach or there was little flow
between the river and the aquifer. Comparison of the 1931
and 1991 water-table maps indicates that, except for short-
term variations, the water-table configuration changed little
during this 61-year period. Two long-term water-level
hydrographs confirm this conclusion, indicating that the
shallow aquifer in this area has been in long-term, dynamic
equilibrium.

INTRODUCTION

The Management Systems Evaluation Area (MSEA)

underlain in much of the study area by 5 to 20 ft of silty
clay. Most irrigation wells in the area do not penetrate this
silty clay unit, which occurs between the sand and gravel

are thickest, and is thought to confine the aquifer in the
Ogallala Formation immediately below it. The Ogallala

much lower than in water from the overlying shallow
aquifer (Exner and Spalding, 1990).

Method of Study

Irrigation wells completed in the shallow aquifer were
selected from well-registration records of the Nebraska
Department of Water Resources for use as observation
wells. Water levels were measured using steel tapes in
123 observation wells between June 10 and 13, 1991, and
in 122 wells between September 9 and 12, 1991. The
change in water levels was calculated for the 117 wells
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available hydrogeologic information in the vicinity of the
site was insufficient for this purpose, the USGS began a
study to characterize the hydrogeologic system in the
vicinity of the Nebraska MSEA site and, in particular, to
determine the characteristics of the aquifers and confining
units present at the site, as well as the direction, quantity,
and velocity of ground-water flow in the shallow aquifer
during pumping and nonpumping seasons.

The purpose of this report is to present and describe
the configuration of the water table in the vicinity of the
Nebraska MSEA site during June 1991 and September
1991. A map of the change in water levels from June to
September 1991 is presented and used along with a detailed
1991 hydrograph of a nearby well to illustrate seasonal

river.

SEASONAL CHANGES IN WATER-TABLE
CONFIGURATION DURING 1991

Comparison of the two water-table maps for June
and September 1991 yielded the water-level-change map
also shown in figure 3. The area of the greatest seasonal
water-level decline lies between the Wood River to the
north and the Platte River to the south. This area is about
3 mi wide at the western edge of the study area and
gradually tapers out to the east near the Buffalo-Hall
County line. Smaller ground-water-level declines along the

WATER-TABLE CONFIGURATION, 1931

The water table in the aquifer in 1931 was contoured
(fig. 5) based on data published in Lugn and Wenzel (1938)
to evaluate the significance of any long-term change in
water levels. These water levels were measured between
May and November 1931; therefore, the water table drawn
is a composite for this period and does not represenit a
particular season. The gradient and direction of ground-
water flow are similar to those in 1991, particularly when
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The study area for this report encompasses an
approximately 50-mi? (fig. 1) area around the Nebraska
MSEA site that contains both flood plains and terraces
along the Platte River Valley (fig. 2). Most of the soils
found in the study area are permeable silt loams, which
allow only a small volume of surface-water runoff. The area
is cropped intensively, with more than 75 percent of the
land devoted to the continuous, irrigated production of corn.
Much of the remaining land is used to produce soybeans,
which also are irrigated.

greatest water-level decline in 1991 occurred from June
through August. Water levels declined rapidly during these
months and began to rise in early September.

Upon comparison, there appears to be little difference
between the water-table configurations drawn for 1991 and
the one drawn for 1931 (figs. 2, 3, and 5). Consequently, it
seems likely that the aquifer has been in long-term, dynamic
equilibrium. Recharge to the aquifer has been approxi-
mately equal to discharge from the aquifer. This is illus-
trated also by the two long-term hydrographs in figures 6
and 7, which show both short-term and long-term water-
level variations over time.
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