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CONVERSION FACTORS AND VERTICAL DATUM

Multiply By To obtain

foot (ft) 3.048x10! meter

square mile (mi2) 2.590x10° square kilometer

foot per day (ft/d) 3.048x1071 meter per day

foot squared per day (ft¥/d) 9.290x102 meter squared per day

Sea level: In this report “sea level” refers to the National Geodetic Vertical Datum of 1929
(NGVD of 1929)--a geodetic datum derived from a general adjustment of the first order nets of both
the United States and Canada, formerly called Sea Level Datum of 1929.
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SELECTED DATA ON CHARACTERISTICS OF GLACIAL-DEPOSIT AND
CARBONATE-ROCK AQUIFERS, MIDWESTERN BASINS AND ARCHES
REGION

By Robert L. Joseph and Sandra M. Eberts

ABSTRACT

In 1988, the U.S. Geological Survey (USGS)
began a study to examine the hydrogeologic
framework, ground-water-flow systems, water
chemistry, and withdrawal response of aquifers in
glacial deposits and carbonate rock in the
Midwestern Basins and Arches Region in western
Ohio and eastern Indiana. As part of this study,
data from pumped-well tests and instantaneous-
recharge tests (slug tests) of wells completed in
the glacial-deposit and carbonate-rock aquifers
were compiled from reports and information on file
with State agencies, environmental consulting
firms, drilling firms, municipalities, universities,
and the USGS. The data, from 73 counties in Ohio
and Indiana, were entered into a computerized

data base in a spreadsheet format and
subsequently into a geographic information
system (GIS).

Aquifer-characteristics data from this

compilation include the results of 105 pumped-
well tests and 39 slug tests in wells completed in
glacial deposits, 174 pumped-well tests in wells
completed in the carbonate-rock aquifer, and
4 slug tests in wells completed in limestones and
shales of Ordovician age. Transmissivities from
the pumped-well tests in wells completed in glacial
til and glacial-deposit aquifers (sands and
gravels) range from 1.54 to 69,700 feet squared
per day. Storage coefficients or specific yields
range from 0.00002 to 0.38 at these wells.
Horizontal-hydraulic conductivities from the slug
tests in wells completed in glacial-deposit aquifers
range from 0.33 to 1,000 feet per day.
Transmissivities from the pumped-well tests in
wells completed in the carbonate-rock aquifer
range from 70 to 52,000 feet squared per day.
Storage coefficients or specific yields at these
wells range from 0.00001 to 0.05. Horizontal-
hydraulic conductivities from the slug tests in wells
completed in limestones and shales of Ordovician
age range from 0.0016 to 12 feet per day. These
data are summarized in tables and figures within
this repont.

INTRODUCTION

The collection and compilation of selected
aquifer-characteristics data for the glacial-
deposit and carbonate-rock aquifers within the
Midwestern Basin and Arches Region of Shaver
(1985) are an essential part of the Midwestern
Basins and Arches Regional Aquifer-Systems
Analysis (Midwestern Basins and Arches RASA)
project of the U.S. Geological Survey (USGS).
Specifically, the data are needed to help
describe ground-water flow in the regional
aquifer system, which is one of the objectives of
the Midwestern Basins and Arches RASA
project (Bugliosi, 1990). To meet this objective,
the Midwestern Basins and Arches RASA began
subprojects in the Ohio and Indiana offices of
the USGS to collect and compile available
aquifer-characteristics data from aquifer tests
of the glacial-deposit and carbonate-rock
aquifers. The data were not reanalyzed to verify
accuracy because of time constraints and
insufficient data in many cases.

Purpose and Scope

This report presents spatial distributions
and summary tables of selected aquifer-
characteristics data from numerous pumped-
well tests and slug tests of the glacial-deposit
and carbonate-rock aquifers within the
Midwestern Basins and Arches RASA study
area. Agquifer-characteristics data from
144 wells completed in glacial deposits and
174 wells completed in the carbonate-rock
aquifer, as well as data from 4 wells completed
in limestones and shales of Ordovician age, are
summarized.

Definitions

An aquifer test, as defined in this report, is
a test to determine hydrologic properties of an
aquifer. An aquifer test involves the withdrawal
of measured quantities of water from or the
addition of water to a well and the measurement
of resulting changes in hydraulic head in the
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aquifer during and (or) after the period of
discharge from or addition to the well.
Pumped-well tests involve the withdrawal of
water from the well and are typically done when
the aquifer being analyzed is believed to be
capable of producing large quantities of water.
Slug tests involve the sudden introduction of a
known volume of water to the well. The
slug-test method is typically used when the
aquifer is believed to produce small quantities of
water (rather than the large quantities of water
desired for a pumped-well test) or when other
factors such as time, money, or contaminated
waters are a concern. Aquifer tests are
conducted to determine aquifer characteristics,
such as transmissivity, hydraulic conductivity,
storage coefficient, and specific yield.

Transmissivity is the rate at which water of
the prevailing kinematic viscosity is trans-
mitted through a unit width of the aquifer under
a unit hydraulic gradient. It is equal to an
integration of the hydraulic conductivities
across the saturated part of the aquifer
perpendicular to the ground-water-flow path.
Hydraulic conductivity is a measure of volume
of water at the prevailing viscosity that will
move through a medium in a unit of time under
a unit hydraulic gradient through a unit area
measured perpendicular to the direction of flow.
The storage coefficient of an aquifer is the
volume of water that is released from or taken
into storage per unit surface area of the aquifer
per unit change in hydraulic head. (Storage
coefficient is virtually equal to the specific yield
in an unconfined aquifer.) Specific yield is the
ratio of the volume of water that the saturated
porous medium will yield by gravity to the total
volume of that porous medium. The terminology
used within this report is consistent with the
terminology presented by Ground Water
Subcommittee of the Federal Interagency
Advisory Committee on Water Data (1989) and
Lohman (1979). ’

Approach

Data from aquifer-test analyses were
collected from various sources, compiled and
entered into a computerized data base in a
spreadsheet format, and subsequently entered
into a geographic information system (GIS).
Well sites were located by latitude and longitude
where possible, and figures were constructed by

use of an Albers Equal Area Projection.
Fourteen separate items were used to identify
each well and summarize the associated aquifer
characteristics. Data entered into the
spread-sheet for each aquifer test were the
following: (1) latitude; (2) longitude (or
description of study area); (3) state; (4) county;
(5) producing unit; (6) altitude of land-surface
datum, in feet above sea level; (7) top of aquifer,
in feet below land surface; (8) top of
screened/open interval, in feet below land
surface; (9) length of screened/open interval, in
feet; (10) type of aquifer; (11) transmissivity, in
feet squared per day, or horizontal-hydraulic
conductivity, in feet per day; (12) storage
coefficient (dimensionless) or specific yield
(dimensionless); (13) other well identifier; and
(14) source of data.
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GEOHYDROLOGIC SETTING

The study area is located along the axes of
the Cincinnati, Findlay, and Kankakee Arches
in Indiana, Ohio, and parts of Michigan and
Illinois and encompasses  approximately
44,000 mi? (fig. 1). Erosion has reduced these
low, broad arches to a nearly flat plain (fig. 2).
The oldest bedrock units are exposed along the
axis of the Cincinnati Arch in the south-central
part of the study area. Bedrock units within the
study-area boundary include interbedded lime-
stone and shale of Ordovician age, limestones
and dolomites of Silurian and Devonian age, and
shales of Devonian age (figs. 1 and 2). These
bedrock units are directly overlain by
Quaternary glacial deposits throughout most of
the study area (fig. 3). Glacial deposits—which
deeply cover numerous ancient bedrock
valleys—include ground-moraine and end-
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compilation of aquifer-characteristics data for
wells completed in the glacial-deposit and
carbonate-rock aquifers within the Midwestern

Basins and Arches Region for which
pumped-well-test or slug-test data were
available. Such data were compiled from

reports and information on file with State
agencies, environmental consulting firms,
drilling firms, municipalities, universities, and
the USGS. Data for wells from 73 counties in
Ohio and Indiana were entered into a
computerized data base in a spreadsheet format
and subsequently entered into a GIS.
Aquifer-characteristics data for 323 wells are
summarized in tables and figures in this‘report.

On the basis of and including data from
105 wells completed in glacial till and glacial-
deposit aquifers (sands and gravels),
transmissivities range from 1.54 to 69,700 ft%/d.
Storage coefficients or specific yields range from
0.00002 to 0.38 within glacial deposits across
the study area. Slug-test data for 39 wells
completed in glacial-deposit aquifers include
horizontal-hydraulic conductivities that range
from 0.33 to 1,000 ft/d. On the basis of data from
174 wells completed in the carbonate aquifer,
transmissivities range from 70 to 52,000 ft%/d.
Storage coefficients or specific yields for the
carbonate aquifer within the study area range
from 0.00001 to 0.05. Horizontal-hydraulic
conductivities from slug tests of four wells
completed in limestones and shales of
Ordovician age range from 0.0016 to 12 ft/d.
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