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Some Environmental Geologic Factors as Aids to Planning

in Hendricks County, Indiana

By JOHN R. HILL and GEORGE S. AUSTIN

Introduction
With the expanding awareness of environmental needs
during the past decade, the value of geologic informa-
tion to urban and regional planning has become in-
creasingly apparent. Earth materials in the form of
rock and unconsolidated sediments provide a basis for
our very existence. They yield building stone, coal,
oil, gas, ground water, a wide variety of minerals, and
sand and gravel, and we grow our crops in soils—all
from a small portion of the earth’s upper crust.
Continued use of these mostly nonrenewable natural
resources and increasingly complex economic and dis-
tributional problems have ushered in the era of short-
ages. Clearly, every effort must be made to plan future
use and urban growth in such a way as to maximize

efficiency and minimize waste. This calls for a coop-
erative approach to planning. Practical knowledge of
hydrology, geology, soils, engineering, biology, botany,
and economics can help planners to make judgments
that will result in the greatest benefit to urban and
rural communities alike.

The maps presented here are to supply as much
simple and direct geologic information for a particular
area as is possible. These special geologic maps and
their explanations were prepared after consultation
with official representatives of Hendricks County, who
outlined their then-current needs. The information
contained in this report is not comprehensive, but it
answers many practical questions posed at the onset
of the study.
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Bedrock Geology
This map illustrates the disposition of the bedrock
units as they would appear today if there were no
glacial deposits present to cover them up. The county
is underlain by rocks of the Borden Group (siltstone,
sandstone, and shale) except along the eastern third of
the county where preglacial erosion stripped away the
Borden rocks to expose the underlying New Providence
and New Albany Shales.

The bedrock formations formed hundreds of millions

of years ago when shallow seas covered much of Indiana,
including what is now Hendricks County. During a long
period of geologic time called the Paleozoic Era, sedi-
ments were deposited on the bottom of these inland
seas and later hardened into solid rock. After deposi-
tion, a long period of erosion occurred during which
upper portions of the bedrock were removed, thus
exposing underlying strata. Other information on the
erosional history of the bedrock surface is provided
under the heading “Bedrock Topography.”
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EXPLANATION

Edwardsville, Carwood, and Locust Point Formations
of Borden Group {green, gray, ye/low, and orange
siffstone and minor sandstone ond shale)

77 New Providence Shale of Borden Group (green /o
/// blue soft shale; red shale present near base;

overlies thin Rockford Limeslone}

7/// New Albany Shale (biack /o gray, hard, brittle shale
GENERALIZED CROSS SECTION OF HENDRICKS CO. /% cantaining concretions and 1hin beds of pyrite)

Bedrock geology
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Bedrock Topography
The contour lines on this map detail the bedrock-surface
topography in the same way that the surface topography
is depicted on a modem topographic quadrangle map.
As discussed on page 2, erosion of the bedrock surface.
began as scon as it was exposed to the elements. Run-
ning water cut extensive and complex valleys into the
bedrock, which resulted in an elaborate system of hills
and valleys that somewhat resemble the landforms in
present-day Brown County.

Interestingly, some of the modermn streams, such as

Mill and Lick Creeks, follow nearly the same courses
that their preglacial ancestors did. Bedrock topography
has had a definite effect on the postglacial landscape,

the first evidence of which is the similarity in drainage
pattemns. In some parts of the county, however, such

as Washington Township, the overlying glacial drift has
not only filled the old valleys but mounded high above
them, thus masking the original topography completely.
Glacial modification of the bedrock surface is further
discussed under the heading “Drift Thickness” on page 6.
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Drift Thickness

Prepared from water well driller’s logs, this map shows
the thickness of the unconsolidated deposits. General-
ly, the areas of greatest drift ! thickness correspond to
underlying bedrock valleys (see p. 4) but also reflect
the presence of rolling ground and end moraines (con-
structional topographic features formed by glacial
deposition). Where the glacial deposits are thinnest
(for example, near Clayton and Coatesville), the under-
lying bedrock is generally relatively high. (Refer to
bedrock topography map.)

The variable thickness of drift in Hendricks County
results from both glacial erosion and deposition. Indi-
ana was affected by at least three of the four major
ice advances of the Pleistocene Epoch (last 1.5 million
years of peologic time, known also as the Ice Age).
Evidence for all but the last glaciation (the Wisconsinan)
has either been eroded away or covered by successive
deposits associated with later advances and retreats of
the continental ice sheets. The most common material
deposited by ice in this county is till, which is an un-
sorted conglomeration of sediments ranging in size
from boulders several tons in weight to fine silt and
clay. Such tills in part were smeared over the land-
scape by mile-high thicknesses of ice much as butter
is spread on bread.

Periodically throughout the Wisconsinan, climatic
conditions warmed and caused the ice to retreat to
northem latitudes, only to readvance as temperatures

1Drift refers to all deposits of glacial origin, including
those of glaciofluvia] origin.

fell again. During each ice-recessional phase, large
volumes of water were released that cut deep valleys
into the underlying till and deposited sand and gravel
in these valleys just as modern rivers fill their flood-
ways with alluvium. These deeply incised valley fills
are called valley-train deposits, and, where near the
surface, provide excellent sources of commercial sand
and gravel.

As ice readvanced over an area, the glacial flood-
ways and their outwash deposits were covered by a
fresh layer of till. Buried valley-train deposits now
carry large volumes of ground water and serve as the
principal aquifers in the county. As the ice left this
area for the last time some 18,000 years ago, the major
drainageways now occupied by the White River, Mill
Creek, and Walnut Creek were established. Once the
ice had melted and the glacial uplands were drained,
the meltwater sluiceways remained as broad valleys
filled with sorted sand and gravel; along their margins
deposits of silt and clay formed in backwater areas.
Prevailing westerly winds picked up and transported
gilt from the sluiceway flood piains and redeposited
it throughout the area and on top of the till as a fine-
grained veneer called loess.

Thus, the whole of the glacial and immediately
postglacial deposits found in Hendricks County con-
sists of till, interlayered sand and gravel, recent alluvial
deposits, and loess. The vertical and lateral hetero-
geneity of these deposits is so great that the descriptions
provided here should be considered as generalities. The
actual vertical sequence at any one place may differ
from the condition stated above in general terms.
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Water Well Information
Two kinds of aquifer systems are present in Hendricks
County: the bedrock aquifer, which consists of porous
and permeable sandstone, and glacial drift aquifers,
which consist of sand and gravel units generally bounded
above and below by nearly impermeable till. The bed-
rock aquifer (refer to drift thickness map for informa-
tion on depth to bedrock) is mostly restricted to sand-
stone within the Borden Group, although some ground
water is extracted from the thin overlying shale. For
the most part, this shale has low permeability, high
iron and sulfur content, and poor yields. Bedrock wells
(open circles on map) having relatively high static water
levels suggest high hydrostatic heads caused by the con-
fining effect of an impermeable cover material on top
of the aquifer. The bedrock wells generally are not good
producers because the water-bearing units are thin and
have low permeability.

Almost all wells producing 100 gallons per minute?2
or better are completed in the unconsolidated drift
aquifers, the best producers being restricted to buried

2All ground-water information was provided by the
Division of Water, Department of Natural Resources.

river valleys that are now filled with great thicknesses
of highly permeable sand and gravel of valley-train
origin. Walnut and White Lick Creeks course over
much of the buried preglacial valley trends, so that
many of the best producing wells happen to be on or
near the flood plains of these creeks. Most of the drift
aquifer recharge takes place along the larger streams,
50 the highest yields are expected along their courses.
Perched water tables within the glacial till are common.
Yield from perched ground-water reservoirs is low be-
cause most of the water-bearing deposits are smai! pods
or lenses of sand and gravel within an impermeabile till
matrix. Depths to reliable water-bearing units within
glacial deposits are less predictable than are depths to
water in bedrock because of the compositional irregu-
larity of these deposits. Glacial aquifers may thicken
or thin abruptly and even pinch out altogether. In
fact, lateral regularity throughout a given sand and
gravel horizon is exceptional. Therefore, depths to
principal glacial aquifers cannot be predicted on a
county-wide basis. Wells close to a proposed drilling
site, however, are excellent guides to probable drilling
depths and to water yields.
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Sanitary Landfill Information
The most important geologic requirements for a sani-
tary landfill site (summarized from Indiana Geological
Survey Special Report 5) are: (1) the base of a pro-
posed landfill should be in relatively fine-grained mate-
rials and more than 20 to 30 feet above the shaliowest
aquifer; sites should not be located in abandoned sand
and gravel pits for this reason; (2) the base of a proposed
landfill should be above the highest seasonal level of the
water table; (3) a proposed site should not be subject
to flooding; sites should not be located on river flood
plains for this reason; and (4) adequate cover material
must be available near a proposed site.

In Hendricks County, much of the land is fairly
well to well suited to sanitary landfilling because most
of the near-surface materials consist of fine-grained,
relatively impermeable till and loess. In most areas
the water table is sufficiently low to permit excavation

for a fill, and adequate cover material is present. Two
problems may be encountered: (1) a hardpan exists in
many parts of the county at an average depth of 12
feet below grade, and (2) owing to the fine texture of
most of the soil materials, excavation and working of
these materials can be difficult, especially in dry
weather. The hardpan is generally no more than 1 or
2 feet thick but requires special equipment to break
through it. Furthermore, the hardpan, which is an
aquitard (nearly impermeable layer), is commonly
associated with a perched water table. The hardpan
is a discontinuous unit and should not, therefore, be
relied on to prevent leachate contamination of the
underlying aquifers.

On-site borings are essential for all proposed land-
fill sites, because the exact local conditions may differ
from the map generalizations.
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Not suited to sanitary landfilling due to the presence of coarse-textured highly
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Generally well suited to landfilling, but on-site borings are necessary.

Land-use suitability for sanitary landfilling
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Septic System Information

Most of Hendricks County is poorly suited to the use
of the septic system because of low-permeability soils
and a seasonally high water table. The dominant earth
material in the county is glacial till of loamy to silty
loam texture that is covered by loessial3 silt of variable
thickness. Both till and loess have relatively low per-
meability, and septic effluent does not percolate
readily through these materials. Septic fields usually
require tiling, especially in flat or depressional areas,

to provide proper drainage because of their low water-
transmitting properties. Fields throughout the county
require extensive tile and finger systems, and even then

3Loess is a windblown deposit composed of silt-size
particies.

heavy rains can drastically reduce efficiency of a given
field.

Soils that do offer fair to good septic suitability
include Ockley, Fox, Martinsville, Russel, and the
loamy phase of the Miami Series. All these soils, ex-
cept the Miami soils, develop atop outwash sand and
gravel or atop outwash loess mantles. These soils do
not offer optimum conditions, however, because they
are sparsely distributed and are associated with high
water tables or other potential water-table contamina-
tion problems. Generally, the Miami soils offer the
best suitability to septic systems.

As the county grows, the need for municipal sewer
systems to replace overtaxed septic fields will become
apparent.
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Sand and Gravel Information

Glacial valley-train deposits along the streams account
for most of the sand and gravel deposits in Hendricks
County. Carried hundreds of miles from their points
of origin by ice and water, these materials were de-
posited in front of the waning Pleistocene glaciers by
torrents of meltwater that washed and sorted the sand
and gravel and left variable thicknesses of these sedi-
ments along the old meltwater courses. Since Pleisto-
cene time, valley-train materials have been reworked
and redeposited by the modem streams flowing over
them.

Hill and moundiike structures composed of strati-
fied sand and gravel called kames are scattered through-
out the county and account for a minor amount of the
potential aggregate materials. Kames are ice-contact
features that formed directly adjacent to the melting
glacier (as it retreated from the ares). Deposits of
coarse to very coarse gravel are found within or at the
base of many kames.

The information on this map was compiled from
water well records on file in the Ground Water Section,
Division of Water, Department of Natural Resources,

and from field investigations of operating and aban-
doned gravel pits throughout the county. The siting
of kame and kame-terrace deposits was taken from
geologic maps on file at the Indiana Geological Survey.
Guilford, Brown, and Liberty Townships probably
contain greater quantities of sand and gravel than do
the other townships. All of Guilford Township has
good potential, but only the northwest portion of
Brown Township and the northeast quarter of Liberty
Township appear to offer good potential in those town-
ships. Areas in which sand and (or) gravel is exposed
at the surface should be considered as potential gravel
extraction sites in zoning considerations. Terraces are
developed along some of the creeks in the county, but
in general they are not large enough to supply sizable
quantities of sand and gravel. In the center of sec. 15,
T.15N.,R. 1 W, a terrace deposit as large as 3 acres
is present, but it is an exceptional example. White Lick
Creek and its branches are the most highly exploited
areas of sand and gravel in the county, although nearly
every stream bears some evidence of former removal of
sand and gravel.
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Auger Boring Information

The numbered localities on this map are sites at which
subsurface information was gathered. Table 1 provides
a summary of the data gathered at each site where
samples were collected. The entries labeled ‘‘“Texture,”
“Total carbonate,” and “Atterberg limits™ were derived
from laboratory analyses of the samples. Texture refers
to the percentages (expressed as weight percent of the
total sample) of the different particle sizes constituting
the total sample (granule, 4 to 2 mm; sand, 2 to .063
mm; silt, .063 to .004 mm; and clay, .004 to .00006
mm). Total carbonate is the percentage by weight of
calcium carbonate and calcium-magnesium carbonate
of the sample that passed through a 200-mesh sieve.

If the total carbonate content is more than 3 to 5 per-
cent, the sample is considered to be unweathered.

That is, the interval from which the sample was taken
has not been exposed to subaerial oxidation and leach-
ing as have modem soils. Atterberg limits (liquid and

plastic limits) are the values (expressed as percent by
weight of moisture in the sample) at which the soil
behaves as a liquid or a plastic. The plasticity index

is derived by subtracting the plastic limit from the
liquid limit and is used in rating soil strengihs and
behavior under different moisture and load conditions.
Wherever available, compressive strengths (given in

tons per sq ft) are presented along with the stratigraphic
description in table 1.

Locations for the boring sites were predetermined
by officials of the Hendricks County Planning Com-
mission to answer specific questions about stratigraphic,
hydrologic, and engineering conditions within and near
various towns and subdivisions. The information was
not gathered to make general engineering or geologic
interpretations but rather to illustrate some of the
properties of the subsurface materials at particular
points of interest to the county planners.
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SOME ENVIRONMENTAL GEOLOGIC FACTORS AS AIDS TO PLANNING IN HENDRICKS COUNTY, INDIANA
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Suggested Sources for Further Information
Bleuer, N. K.
1970 - Geologic considerations in pianning solid-
waste disposal sites in Indiana: Indiana
Geol. Survey Spec. Rept. 5.
Bleuer, N. K., and Hartke, E. J.
1971 - Diagrammatic cross sections of Indiana
geology in relation to solid-waste disposal
sites: Indiana Geol. Survey Spec. Rept. 5§

Supp.

Division of Water, [Indiana] Department of Natural
Resources, Indianapolis
- Water well records [on open file].
Robbins, J. M., and Ruesch, D. R,
1971 - Interim soil survey of Hendricks County,
Indiana: U.S. Dept. Agriculture, Soil
Conserv. Service,
Steen, W._J.
1968 - Water resources of Hendricks County with
emphasis on ground water availability:
Indiana Div. Water [map].



