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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. In line with. Department of Agricul-
ture policies, benefits of this program are available to all, regardless of race,
color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was performed in the period 1969-1975.
Soil names and descriptions were approved in 1976. Unless otherwise indicat- .
ed, statements in this publication refer to conditions in the survey area in 1976.
This survey was made cooperatively by the Soil Conservation Service and the
Ohio Department of Natural Resources, Division of Lands and Soil, and the
Ohio Agricultural Research and Development Center. It is part of the technical
assistance furnished to the Butler County Soil and Water Conservation District.
The survey was materially aided by funds provided by the Butler County Board
of Commissioners.

Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping.
If enlarged, maps do not show the small areas of contrasting soils that could
have been shown at a larger scale.
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Foreword

We introduce the Soil Survey of Butler County, Ohio. You will find herein
basic information useful in any land-planning program. Of prime importance are
the predictions of soil behavior for selected land uses. Also highlighted are limi-
tations or hazards to land uses that are inherent in the soil, improvements
needed to overcome these limitations, and the impact that selected land uses
will have on the environment.

This soil survey has been prepared to-meet the needs of different users.
Farmers, ranchers, foresters, and agronomists can use it to determine the po-
tential of the soil and the management practices required for food and fiber
production. Planners, community officials, engineers, developers, builders, and
homebuyers can use it to plan land use, select sites for construction, develop
soil resources, or identify any special practices that may be needed to insure
proper performance. Conservationists, teachers, students, and specialists in
recreation, wildlife management, waste disposal, and pollution control can use
the soil survey to help them understand, protect, and enhance the environment.

~ Many people assume that soils are all somewhat alike. They are unaware
that great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or under-
ground installations.

These and many other soil properties that affect land use are described in
this soil survey. This publication also shows, on the general soil map, the loca-
tion of broad areas of soil and, on detailed soil maps, the location of each kind
of soil. It provides descriptions of each kind of soil in the survey area and gives
much information about each soil for specific uses. Additional information or as-
sistance in using this publication can be obtained from the local office of the
Soil Cérgsewation Service or the Cooperative Extension Service.

We believe that this soil survey can be useful in the conservation, develop-

ment, and productive use of soil, water, and other resources.

(it & Dl

Robert E. Quilliam
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF BUTLER COUNTY, OHIO

By Norbert K. Lerch, William F. Hale, and Danny D. Lemaster
Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service, in cooperation with
Ohio Department of Natural Resources, Division of Lands and Soil, and
Ohio Agricultural Research and Development Center

Butler County, in southwestern Ohio, has a total of
301,184 acres, or about 471 square miles. Hamilton, the
county seat and largest city, is near the center of the
county and lies about 25 miles north of Cincinnati. In
1970 the population of the county was 226,207 and that
of Hamilton was about 67,865.

AN
General nature of the county

Approximately two-thirds of the land area is farmland,
but since the county is in the expanding metropolitan
and industrialized part of southwestern Ohio, an increas-
ingly large acreage is being diverted to nonfarm uses.
Industries related to steel and iron, paper, safes and
bank wvaults, machine tools, and auto body parts are
dominant.

About one-half of the farm income in 1975 was de-
rived from the sale of livestock and livestock products,
mainly swine, dairy products, and cattle and calves.
Corn, soybeans, wheat, oats, and hay are grown exten-
sively on many farms and are a main source of income
on some farms. Corn accounted for 23 percent of total
cash receipts from farm marketing, followed by hogs with
20 percent and dairy with 19 percent.

Most of the soils are deep or moderately deep. Most

formed in glacial till or glacial outwash of Wisconsin age,

or in recent alluvium. On the steeper slopes and valley
walls, the soils are mostly shallow to moderately deep
and formed in material weathered from the underlying
Ordovician-age shale and limestone bedrock.

History and development

The settlement of Butler County began in September
1791 when General Arthur St. Clair, first governor of the
Northwest Territory, ordered the building of Fort Hamil-
ton. This frontier log outpost on the east bank of the
Miami River, about 30 miles north of Fort Washington

(Cincinnati), was to link Fort Washington and other forts
to the north. It was also a supply base for the army that
St. Clair led against the Indians.

After General Anthony Wayne’s victory and the signing
of the Treaty of Greenville with the Indian tribes in 1795,
Fort Hamilton was abandoned by the army and settle-
ment began in earnest around the fort.

This territory was well populated before the county
was organized in 1803, one of the original eight counties
in Ohio. The present boundaries of the county were
established in 1815.

The rural and urban populations were about equal in
1890, but since that time the urban population has
gradually increased over the rural.

Hamilton, the county seat, is the largest city, and
Middletown is the second largest city. These two cities
are progressive industrial centers, producing a great vari-
ety of steel and paper products, and are good markets
for agricultural products. Cincinnati to the south and
Dayton to the north also provide excellent markets.

Butler County is well served by highways and railroads.
Interstate, Federal, and State highways all enter the
county. The county maintains a fine system of about 280
miles of smooth, black topped two-lane highways. Also
the 454 miles of township roads are mostly hard sur-
faced and suitable for all-weather traffic. )

There are a number of public and private water distri-
bution systems in the county. There are also a number
of wastewater treatment facilities scattered over the
county. One large one, the LeSourdsville Regional
Wastewater Treatment Plant, under construction in 1976-
1977, will serve parts of four townships in the eastern
part of the county.

Miami University, at Oxford, is one of the largest aca-
demic institutions in the State. it is one of the State
supported universities, and maintains attractive branch
campuses in Hamilton and Middletown. Miami University
was founded in 1815 at Oxford. Recently, Western Col-
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lege for Women, also at Oxford, merged with Miami
University providing a greater total educational facility.

Climate

Butler County is cold in winter but quite hot in summer.
On most soils, winter precipitation, frequently snow, is
sufficient to result in a good accumulation of soil mois-
ture by spring and to minimize drought during summer.
Normal annual precipitation is adequate for all crops that
are adapted to the temperature and length of growing
season in the area.

Table 1 gives data on temperature and precipitation
for the survey area, as recorded at the Hamilton-Fairfield
weather station for the period 1951 to 1974. Table 2
shows probable dates of the first freeze in fall and the
last freeze in spring. Table 3 provides data on length of
the growing season.

In winter the average temperature is 33 degrees F,

and the average daily minimum temperature is 24 de-
grees. The lowest temperature on record, which oc-
curred at Hamilton-Fairfield on January 1, 1963, is -21
degrees. In summer, the average temperature is 74 de-
grees, and the average daily maximum temperature is 86
degrees. The highest recorded temperature, which oc-
curred on July 28, 1952, is 103 degrees.

Growing degree days, shown in table 1, are equivalent
to heat units. During the month, growing degree days
accumulate by the amount that the average temperature
each day exceeds a base temperature of 50 degrees F.
The normal monthly accumulation is used to schedule
single or successive plantings of a crop between the last
freeze in spring and the first freeze in fall.

Of the total annual precipitation, 21 inches, or 60 per-
cent, usually falls in April through September, which in-
cludes the growing season for most crops. In 2 years out
of 10, the rainfall in April through September is less than
16 inches. The heaviest 1-day rainfall during the period
of record was 4.90 inches at the Hamilton-Fairfield sta-
tion on July 22, 1958. Thunderstorms occur on about 40
days each year, and most occur in summer.

The average seasonal snowfall is 15 inches. In the
average year, 8 days have at least 1 inch of snow on the
ground, but the number of such days varies greatly from
year to year. The greatest snow depth at any one time
during the period of record was 13 inches.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The county receives 65
percent of the sunshine possible in summer and 45 per-
cent of that possible in winter. The prevailing wind is
from the southwest. Average windspeed is highest, 8
miles per hour, in winter.

Climatic data for this section were especially prepared
for the Soil Conservation Service by the National Climat-
ic Center at Asheville, North Carolina.
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Physiography, drainage, and geology

Butler County lies in the Interior Low Plateau Province
of the eastern part of the United States. This province is
characterized by structural and sedimentary basins,
domes, and arches which came into existence through-
out Paleozoic time. Among these features, the Cincinnati
geo-anticline or “Cincinnati Arch,” is structurally signifi-
cant in southwestern Ohio, and Butler County is almost
on-the crest of this arch. Outcrops of shale and fossilifer-
ous limestone bedrock of Upper Ordovician age occur at
numerous waterfalls in the tributary streams feeding into
the Miami River. This Ordovician bedrock is the oldest in
Ohio. It outcrops on the steep valley walls but is covered
by Wisconsin-age glacial deposits ranging to more than
200 feet in thickness in the Miami River Valley.

The county has been greatly influenced by the Wis-
consin Glaciation. A major part of the relief conforms to
the bedrock topography. Landforms in the county include
glacial uplands, extensive glacial river terraces and
outwash plains, and recent alluvial flood plains. The
upland topography still reflects the rolling shale and lime-
stone bedrock hills that existed long before glaciation.
Bedrock “highs” of .that period are still bedrock hills,
although the glaciers pushed over them. Because Butler
County is near the southern edge of all the glaciers
known to have covered Ohio, the glaciers exerted rather
ragged pressures on it rather than the intense leveling
efforts that they exerted in central and western Ohio.

During the Pleistocene Epoch, the bedrock topography
of Butler County was modified several times by the ero-
sional and depositional action of continental ice sheets.
The occurrence of two prominent glaciations is manifest-
ed in places by two tills, one on top of the other. The
younger of the two tills apparently was deposited during
the Tazewell or lowan substage of the Wisconsin stage,
and the older is probably Illinoian in age. Evidence also
indicates that the preglacial Great Miami River drained
northward into the ancient Teays drainage system,
whereas the present drainage of the Great Miami River
is southwestward across the county into the Ohio River.
All Butler County drains into the Great Miami River
except for Mill Creek, which drains directly into the Ohio
River, and Muddy and Little Muddy Creeks, which drain
into the Little Miami River.

Butler County owes its rolling surface to Pleistocene
ice sheet invasions preceded and followed by stream
erosion. The dissection of the unconsolidated glacial de-
posits produced gently undulating surfaces and exposed,
in places, alternating layers of gently dipping soft shales
and limestones. Locally, no surface features are out-
standing because of the almost horizontal attitude of the
underlying bedrock. The Miami River Valley is exception-
ally broad and level-bottomed considering the size of its
stream. This valley floor is low enough to be subject to
floods. It resulted principally from the deposition of gla-
cial outwash in a valley widened by glaciation. The ter-
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rain here is flat and featureless. It is covered by a thin
veneer of recent alluvium and underlain by glacial spill-
way sand and gravel.

The soils of Butler County mostly formed in the glacial
materials that cover the bedrock shale and limestone.
Because these glacial materials were transported for
only short distances, the developed soils mostly reflect
the influence of the underlying limestone bedrock. Till in
the county consists mostly of limestone fragments that
had their source within the county or in the counties
immediately to the north or northeast. Only 10 to 15
percent of the till fragments are igneous rocks that trav-
elled long distances, from either Canada or the northeas-
tern United States, in the ice sheet.

The soils of Butler County formed in several kinds of
parent material. These materials are glacial drift, weath-
ered shale and limestone bedrock, loess, lacustrine de-
posits, and alluvium from all these materials.

Glacial drift, a general term applied to till and to
outwash sand and gravel, is the most extensive of the
parent materials in the county. The Miamian, Celina, and
Crosby soils formed in till that was capped with loess
(wind deposited silt) up to 18 inches thick. Because the
till was fairly homogeneous, these soils have a rather
uniform, moderately fine to fine textured subsoil. The
Russell, Xenia, and Fincastle soils formed in till overlain
by more than 18 inches of loess. In these soils, the
upper part of the subsoil is more silty than that of the
soils that formed where the loess cap was thin.

QOutwash sand and gravel were deposited by glacial
melt water that flowed in such streams as the Great
Mimai River and its tributaries. After this coarse material
was fairly well sorted, much of it was covered by finer
textured material, mostly loamy outwash. The Ockley,
Wea, Tippecanoe, and Sieeth soils formed in those ma-
terials. Ockley and Wea soils are strong brown and red-
dish in color, but Sleeth soils are dominantly gray as a
result of slow drainage and poor aeration. Eldean,
Rodman, and Casco soils also formed in water-sorted
coarse sand and gravel, but were covered by only a thin
layer of loamy outwash, or the loamy outwash was re-
moved by geologic erosion. These soils are generally
gravelly throughout and are relatively droughty.

Clay shale and limestone bedrock have markedly influ-
enced some of the soils. Lower horizons of the Wynn
soils formed in parent material that was mostly weath-
ered from bedrock and retain the color of the bedrock.
Olive brown and olive gray predominate in material
weathered from Ordovician shale and limestone. The
Eden soils formed entirely in this material.

Extensive areas of lacustrine material (lake-bottom
sediments) are in the county. Lacustrine deposits of
thinly layered or stratified silts and clays are the parent
material of the Patton, Henshaw, and Uniontown soils.
The large pre-glacial valleys now occupied by Mill Creek
and Dick's Creek were partly filled with glacial drift which
blocked their drainage. Thus the soils in the lower parts

of the valleys formed in lacustrine sediments, but the
soils in slightly higher parts of the valleys formed in
glacial drift and are similar to the nearby upland soils
that are about 300 feet higher.

Alluvial deposits left by floodwater are the youngest
parent materials in the county. They accumulate when
streams overflow and deposit sediment from the surface
layer and subsoil of the higher-lying terrace and upland
soils onto the flood plain. The soils that formed in alluvial
deposits, such as the Ross soils, are dark colored and
productive.

Water supply

Hamilton, Middletown, Fairfield, and Trenton all obtain
their water from deep wells drilled in the glacial fill of the
Miami River Valley. Oxford obtains its water from about
60 feet of glacial fill in the Four Mile Creek Valley.

The fill in the valley at Hamilton is about 180 to 217
feet or more thick and consists of sand, gravel, and silt.
The water supply in this buried valley is large. The fill at
Middletown is about 180 feet thick, and from it both
Middletown and Trenton obtain large volumes of water.

The water pumped from these thick glacial deposits is
quite hard, because the glacial material is predominantly
of limestone origin.

Farming

In 1974, Butler County had 1,480 farms and 198,000
acres of farmland. The average farm size was 134 acres.
Cash farm receipts for the county totaled 28,241,000
dollars. Receipts from livestock sales amounted to
14,535,000 dollars, and from crop sales, 13,706,000 dol-
lars.

In 1975, the total cash receipts from farm marketing
were distributed among eight major commodities as fol-
lows: Corn, 23 percent; hogs, 20 percent; dairy products,
19 -percent; cattle, 12 percent; soybeans, 11 percent;
wheat, 6 percent; all hay, 4 percent; and greenhouse
and nursery products, 3 percent.

Land use

Butler County covers an area of 301,184 acres. Ac-
cording to the Conservation Needs Inventory of 1971 (6)
230,633 acres was classified as rural land. The remain-
ing 70,551 acres was in urban use, in small water areas,
and in other inextensive uses. A similar inventory in 1958
showed 240,650 acres of rural land in the county. There-
fore, between 1958 and 1967, a total of 10,017 acres
was removed from rural land use.

The 1967 inventory also showed 136,239 acres in
crops, 37,721 acres in permanent pasture, 31,793 acres
in forest, and 24,880 acres in other rural uses. Capabili-
ties of the soils have been determined for all of these
land uses. The local office of the Soil Conservation Serv-
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ice can provide detailed information about acreage, ca-
pabilities, farming practices, and treatment needed for all
soils in the county.

How this survey was made

Soil scientists made this survey to learn what soils are
in the survey area, where they are, and how they can be
used. They observed the steepness, length, and shape
of slopes; the size of streams and the general pattern of
drainage; the kinds of native plants or crops; and the
kinds of rock. They dug many holes to study soil profiles.
A profile is the sequence of natural layers, or horizons, in
a soil. It extends from the surface down into the parent
material, which has been changed very little by Ieachung
or by plant roots.

The soil scientists recorded the characteristics of the
profiles they studied and compared those profiles with
others in nearby counties and in more distant places.
They classified and named the soils according to nation-
wide uniform” procedures. They drew the boundaries of
the soils on aerial photographs. These photographs
show trees, buildings, fields, roads, and other details that
help in drawing boundaries accurately. The soil maps at
the back of this publication were prepared from aerial
photographs.

The areas shown on a soil map are called map units.
Most map units are made up of one kind-of soil. Some
are made up of two or more kinds. The map units in this
survey area are described under “General soil map for
broad land use planning” and “So:l maps for detailed
planning.”

The names, descriptions, and delineations of soils in
this soil survey do not always agree or join fully with soil
maps of adjoining counties published at an earlier date.
Differences are brought about by better knowledge about
soils or modification and refinements in soil series con-
cepts. In addition, the correlation of a recognized soil is
based upon the acreage of that soil and the dissimilarity
to adjacent soils within the survey area. Frequently, it is
more practical to include soils that are small in extent
with similar soils, if management and response are much
the same, rather than to map them individually. The soil
descriptions reflect these combinations. Other differ-
ences -are brought about by the predominance of differ-
ent soils in taxonomic units made up of two or three
series or by the different range in slope allowed within
the map unit for each survey.

While a soil survey is in progress, samples of some
soils are taken for laboratory measurements and for en-
gineering tests. Ail soils are field tested to determine
their characteristics. Interpretations of those characteris-
tics may be miodified during the survey. Data are assem-
bled from other sources, such as test results, records,
field experience, and state and local specialists. For ex-
ample, data on crop yields under defined management
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are assembled from farm records and from fie