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FOREWORD

THE REGIONAL AQUIFER-SYSTEM ANALYSIS PROGRAM

The Regional Aquifer-System Analysis (RASA) Program was started in 1978 following a
congressional mandate to develop quantitative appraisals of the major ground-water systems
of the United States. The RASA Program represents a systematic effort to study a number of
the Nation's most important aquifer systems, which in aggregate underlie much of the country
and which represent an important component of the Nation's total water supply. In general, the
boundaries of these studies are identified by the hydrologic extent of each system, and
accordingly transcend the political subdivisions to which investigations have often arbitrarily
been limited in the past. The broad objective for each study is to assernbly geologic, hydrologic,
and geochemical information, to analyze and develop an understanding of the system, and to
develop predictive capabilities that will contribute to the effective management of the system.
The use of computer simulation is an important element of the RASA studies, both to develop
an understanding of the natural, undisturbed, hydrologic system, and the changes brought
about in it by human activities, and to provide a means of predicting the regional effects of
future pumping or other stresses.

The final interpretive results of the RASA Program are presented in a series of U.S.
Geological Survey Professional Papers that describe the geology, hydrology, and geochemistry
of each regional aquifer system. Each study within the RASA Program is assigned a single
Professional Paper number, and where the volume of interpretive material warrants, separate
topical chapters that consider the principal elements of the investigation may be published.
The series of RASA interpretive reports begins with Professional Paper 1400 and thereafter
will continue in numerical sequence as the interpretive products of subsequent studies become
available.
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DarLras L. PECK
Director
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VI GLOSSARY

GLOSSARY

Aquifer: A formation, group of formations, or part of a formation that contains sufficient saturated permeable material to yield
significant quantities of water to wells and springs.

Head, static, h[L]: The height above a standard datum of the surface of a column of water (or other liquid) that can be supported by
the static pressure at a given point; potentiometric surface or head, used alone, is understood to mean static head.

Confining bed: A body of relatively impermeable material stratigraphically adjacent to one or more aquifers. Hydraulic conductivity
of a confining bed is distinctly less than that of the aquifer.

NGVD of 1929: National Geodetic Vertical Datum of 1929, commonly referred to as mean sea level.

Potentiometric surface: A surface that represents the static head; related to an aquifer, it is defined by the levels to which water will
rise in tightly cased wells. When the head varies appreciably with depth in the aquifer, a potentiometric surface is meaningful
only if it describes the static head along a particular specified surface or stratum in that aquifer. More than one potentiometric
surface then is required to describe the distribution of head in the aquifer in which head varies with depth. The water table is the
potentiometric surface at the top of an unconfined aquifer.

Transmissivity, T[L2T—1]: The rate at which water of the prevailing kinematic viscosity is transmitted through a unit width of the
aquifer under a unit hydraulic gradient; as a property of the aquifer, it also embodies the saturated thickness of the aquifer and
the properties of the contained liquid.

Viscosity: The internal fluid friction to which a fluid resists flow under an applied pressure.

CONVERSION FACTORS

Factors for converting inch-pound units to metric units are shown in the following table:

Inch-pound Multiply by Metric
foot (ft) 0.3048 meter (m)
square mile (mi2) 2.590 square kilometer (km?2)
pound per square inch (1b/in2) 6.8948 kilopascal (kPa)
mile (mi) 1.609 kilometer (km)

The temperature in degree Celsius (°C) can be converted to temperature in degree Fahrenheit
(°F) using the following equation:

°F = 2°C + 32.
5


































HEADS AND TEMPERATURES IN AQUIFERS OF THE NORTHERN GREAT PLAINS

location of fractures and probably the porosity. The
heads and temperatures determined by drill-stem tests
at test holes yielding high fluid recoveries may more
closely reflect the formation temperatures and heads
than those determined from drill-stem tests in test holes
yielding low fluid recoveries.

The potentiometric surfaces mapped for the Tertiary,
Upper Cretaceous, and Lower Cretaceous aquifers have
a general northward trend in the Powder River structural
basin and a general eastward trend across the remainder
of the area. The ground-water divide across the southern
Powder River structural basin persists throughout the
vertical section. This feature may be related to a very
persistent structural arch of low relief.

Potentiometric surfaces of the Tertiary and Upper
Cretaceous aquifers are similar. Although the general
pattern is similar in the Powder River structural basin,
the potentiometric surface is several hundred feet lower
in the Upper Cretaceous aquifer than in the Tertiary
aquifer, however.
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